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[(HE] BB IR RNA A5 PHD $5 R 5 s I (cireBPTF) #E 11§/ RNA (miR) -224-3p %}
1o W 5 0 A TR I P B A (HREC) 5 M52 . ik K iR A 53R 19 HRECs 43y 4 BE 20 s bl
5 B R 5.5 F1 30 mmol/L 7 45 B 1% 5% JL B% 3% 48 h, 53 U HRECs 3% Fi Lipofectamine 2000 43 51| %% 4t
siRNA BA P %F iR (si-NC) | circBPTF ) siRNA ( si-circBPTF) . miRNA £} &l #) %} B ( miR-NC) . miR-224-3p, F
30 mmol/L 7 %5 B8 55 2 FL K5 3% 48 h, 43 HHCAE si-NC 4 \si-circBPTF 41 .miR-NC 2H fll miR-224-3p 4 ; % F W
Ye vk #s si-cireBPTF 5 anti-miR-NC P % si-circBPTF 5 anti-miR-224-3p 4t & HRECs, T 30 mmol/L 7 % B8 5%
FEHEEEFE 48 h, 43 190 K anti-miR-NC 4 Fll anti-miR-224-3p 2. % F 3£ B} ¢ )% & & PCR & circBPTF Fl
miR-224-3p Y 335 ; R F U 2 40 B A A D00 4% 2 40 e 8 T 0 SR T 27, 7 - R AU R Z L TR R R A R
T R4 (ROS) 7K P 5 3R T L €0 12 s 0 4 £k 490 1B A6 8 (SOD ) 3% M FH Y 8% (MDA) % 3 ; 5k il Western blot 2
Kl cleaved-caspase-3/caspase-3 Fll cleaved-caspase-9/ caspase-9 75 [ ik it o 2% F W o )6 R B 15 s 36 B 5
it circBPTF 5 miR-224-3p WAH B AE . SR 5 A &, & 85 41 40 ML 98 7 % | cleaved-caspase-3/
caspase-3 1K [ # iA it . cleaved-caspase-9/ caspase-9 & [ F ik i \ROS /K3 MDA & & . cireBPTF #H X%} 2 ik & i
T ,SOD {F % \miR-224-3p A Xf Rk 7 FEAK, 2 R WA G #E L (3 P<0.05), 5 si-NC HAALL, si-
circBPTF 4 circBPTF #H Xf 2 ik & . ROS 7K 5% . MDA & £ | cleaved-caspase-3/caspase-3 fil cleaved-caspase-9/
caspase-9 4 [ 2 35 1 DA N Al M 04 1 % 0 35 K, SOD IR MR L, 2 A it L (1 P<0.05) . 5
miR-NC 4] [t 3¢, miR-224-3p 4] HRECs ' miR-224-3p X} 15 & . SOD % P W 2t &5, ROS /K F MDA & & |
cleaved-caspase-3/caspase-3 Fll cleaved-caspase-9/caspase-9 [ FK A E A MMM T-RE FRK, 2R A%
T2 () P<0.05) o WESE R BFiR A LI 45 R BoR , BF A4 Y cireBPTF I miR-224-3p #4344 4L 5 40 i
HE X526 BT 7 0. 43+0. 04, 45 B/ A cire BPTF Fll miR-NC FE 45 JL 40 g ) 0. 99£0. 06 W WAL, 2% F A
SR L (1=23.297,P<0.05) , 5 anti-miR-NC 44 [V %5, anti-miR-224-3p 4] miR-224-3p ik & K SOD j§ ¥
B FRRAK,ROS /K- MDA & & 40 M9 I 7= 3% L & cleaved-caspase-3/caspase-3 | cleaved-caspase-9/caspase-9 7f
HERXERET G, ZRYAGHTFE X (I P<0.05), £ig T ciceBPTF j# id $8 7] miR-224-3p #0 5
W5 S 1) HRECs 8 7= F & Ak N 43 455 o
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[ Abstract] Objective To investigate the effect of circular RNA bromodomain PHD finger transcription factor
(circBPTF) targeting microRNA (miR)-224-3p on the damage of human retinal vascular endothelial cells (HRECs)
induced by high glucose. Methods HRECs were divided into control group and high glucose group, which were

cultured with medium containing 5.5 mmol/L glucose and 30 mmol/L glucose for 48 hours, respectively. HRECs
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were transfected with siRNA negative control (si-NC) ,siRNA of cireBPTF ( si-circBPTF) , miRNA mimic control
(miR-NC) ,and miR-224-3p by Lipofectamine 2000, followed by cultured in 30 mmol/L glucose medium for 48 hours
and were recorded as si-NC group, si-circBPTE group, miR-NC group and miR-224-3p group, respectively. HRECs
were transfected with si-circBPTF and anti-miR-NC or si-circBPTF and anti-miR-224-3p by double transfection
method, and then treated with 30 mmol/L glucose medium for 48 hours and were recorded as anti-miR-NC group and
anti-miR-224-3p group, respectively. The expression of circBPTF and miR-224-3p was detected by real-time
fluorescence quantitative PCR. Cell apoptosis was detected by flow cytometry. Reactive oxygen species ( ROS) level
was determined by 2', 7’-dichlorodihydrofluorescein diacetate probe. Superoxide dismutase ( SOD ) activity and
malondialdehyde ( MDA) content were detected by colorimetric method. Expression of cleaved-caspase-3/caspase-3
and cleaved-caspase-9/caspase-9 proteins was detected by Western blot. The interaction between circBPTF and miR-
224-3p was identified by the dual luciferase reporter method.  Results Compared with the control group, the
apoptosis rate, cleaved-caspase-3/caspase-3 protein expression, cleaved-caspase-9/caspase-9 protein expression, ROS
level ,MDA content,and circBPTF relative expression were significantly increased and SOD activity and miR-224-3p
expression were decreased in the high glucose group (all P<0.05). Compared with the si-NC group, circBPTF relative
expression, ROS level, MDA content, cleaved-caspase-3/caspase-3 protein expression, cleaved-caspase-9/caspase-9
protein expression,and cell apoptosis rate were significantly reduced and SOD activity was significantly increased in
the si-circBPTF group (all P<0.05). Compared with the miR-NC group, miR-224-3p relative expression and SOD
activity were significantly enhanced and ROS level, MDA content, cleaved-caspase-3/caspase-3 protein expression,
cleaved-caspase-9/ caspase-9 protein expression and cell apoptosis rate were significantly reduced in the miR-224-3p
group (all P<0.05). The relative luciferase activity of HRECs after co-transfection of wild type circBPTF and miR-
224-3p mimic was 0.43+0. 04, which was significantly decreased compared with 0.99+0. 06 after co-transfection of
wild type cireBPTF and miR-NC (z=23.297,P<0.05). Compared with anti-miR-NC group, the relative expression of
miR-224-3p and SOD activity were significantly decreased and ROS level, MDA content, cell apoptosis rate, cleaved-
caspase-3/caspase-3 protein expression, and cleaved-caspase-9/caspase-9 protein expression were significantly
increased in the anti-miR-224-3p group (all P<0.05). Conclusions Interfering with circBPTF can inhibit high
glucose induced HRECs apoptosis and oxidative stress damage by targeting miR-224-3p.

[ Key words] Diabetic retinopathy; Apoptosis; Oxidative stress; Circular RNA bromodomain PHD finger
transcription factor; miR-224-3p; High glucose; Human retinal vascular endothelial cells
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H DR 6 A ) I 2% ( diabetic retinopathy , DR) J2& ¥
BRie DL B B R P58 0 AR, B M PR A R
30 A A 9 B K DR B R B E TR A .
S A I 45 N B2 40 e ( human retinal vascular
endothelial cells, HRECs) & Ak i # 1 98 T- /& DR &%
GBI 5 PR, B0 o i S ) HRECs $51 i
XFBiiih DR BA EEAM ., PR RNA (circular RNA,
circRNA) HA7 B SE Ay f A1 45 F, HL o 2 58 24 ol
RNA (microRNA , miRNA) 7 4012 2 5 1 5 20 )
oAl BRI T RAE AR N SR 2 R AR o i
B, AR R, R RNA R PHD T2 45 5% 5%
A+ (circular RNA bromodomain PHD finger transcription
factor, cireBPTF ) 7£ /5 B8 75 T (1 1ML 45 4 AF 2 74 v 3R 38
VI cive BPTE w41 i o B 375 5 09 B 8 ik A B
L ORI 1) NS R = 3 R A A - 8 A A <]
WFSERGE 1 32 7% miR-224-3p R 802 4 A 4 B B R U5
S0 A0 M 12 o cireBPTE 2 75 T 58 3 #14]) miR-

224-3p 4 1 WS 19 HRECs 45 05 i A 35 & . A&
WF % 300 W0 %% & B4 1% 5 HRECs 1 cireBPTF 1 miR-
224-3p KO, BT cireBPTF # ] miR-224-3p i
B S HRECs 4005 10 0, 5 76 DR YA 97 42
PEE e A

1 #MREFE

1.1 Fht

1.1.1  ZHiEsk ¥ HRECs Wy A & % 3% 549
2.

1.1.2 FERXF| M{LEE  Lipofectamine 2000 ( k¥ {F
WA A R FDD /T30 RNA B 45X I (small
interfering RNA negative control, si-NC ) | si-circBPTF |
pcDNA jot k) B2 fA . pcDNA cireBPTF i % ik £ {4
(pcDNA-circBPTF) . miRNA 8 L #) % BE ( miR-NC ) |
miR-224-3p miRNA I #] 5 %} B (anti-miR-NC ) , miR-
224-3p M| 5] (anti-miR-224-3p) (7 JH G [ A4 ) B 4%
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BHIRAA]) ; M-MLV 36 4 3 fiff . 2XSYBR Green PCR
Master mix X3 3 40 M 8 146 00 350 & (bt R
FHECA B A]) 5 A NP Al 7] & | Trizol 320 57] L B
U S B 12 59 TG (A0208) St caspase-3
—Hi (AC030) i 8 ) B caspase-3 ( cleaved-caspase-3)
i (ACO33) S b 0 1 I 5 ( glyceraldehyde
phosphate dehydrogenase, GAPDH) —#$ii (AF1186) .#8
ALY 7 Ak B ( superoxide dismutase, SOD ) 3§ P4 46
57 £ (S0101S) [N ¥ ( malondialdehyde , MDA ) 5
MR & (S01318) ( R 38 = R AW H AR By A IR
INTEL) U6 M & (reactive oxygen species, ROS) 4 il 12,
MG EEYRE R RO ARAE ] Rt
caspase-9 (ab23539) — $i . % $T cleaved-caspase-9 —
$iL (ab2324) (3£ [ Abcam 23w ). 52 W 2¢Ot & &
PCR fX (CFX96 CFX6 Touch, 3% [ Bio-Rad A #]) ; i
40 2 {% ( LSRFortessa TM X-20, 2 [# BD Biosciences
NI

1.2 Jrik

1.2.1 4R Mo 4Ab 3 HRECs 76 10% i 4+
MLYE B DMEM A%, 4 2~3 d 9 1 K. #% HRECs
g3 X B A = BE AL, o3 S AE & AT 5.5 .30 mmol/LL 4
A DMEM 85 SR8 ip 5557 48 he 045 ph = 24 fL
M H, A Lipofectamine 2000 43 51| % si-NC | si-cirtcBPTF
pcDNA  pecDNA-circBPTF . miR-NC , miR-224-3p # 4t &
HRECs 5, & F 30 mmol/L #j %5 W 1% 32 3L £ 3% 48 h,
Ay ek si-NC 4 | si-circBPTF 4 . pcDNA 24 . pcDNA-
circBPTF 4 . miR-NC 4] . miR-224-3p 4 ; si-circBPTF
4% 5 anti-miR-NC | anti-miR-224-3p #% 4 & HRECs
J& L A 30 mmol/L 7 % B B 55 Bk 4k B 48 h, 92 N
anti-miR-NC 2 | anti-miR-224-3p 4

1.2.2  SZEFZE56E & PCR & cireBPTF 1 miR-224-
3p 23k 14 % 4120 1T B B2 b %8 o  phosphate
buffer solution , PBS) ¥4 2 ¥k, &FfL A 1 ml Trizol i
FIAE T 30 s, $2 I RNA, JF JH & RNase il ) B 7%
K RNA; M-MLV 3 5% 5% i 75 i, <DNA, ] SYBR
Green Master Mix i, 7| & #Ff7 PCR §" 3, P ik K.
c¢DNA 5.0 pl iEm Az Mg ¥4 1.5 ul ,SYBR Green
125 Wl WA K 4.5 wlo 47 B 4 PF: 95 C A
5 min; 95 °C A5 1 30 s, 60 °C 3B k 30 s, 72 °C %4 fif
30 s, fff ¥+ 40 . LI GAPDH, U6 3 [ 4y 5 18 A
cireBPTF Hl miR-224-3p Py 0 IR, SR 270 015
cireBPTF Ml miR-224-3p [ FI Xt ik B 45 £ 519
FPAI LR 1, g E 3 IR,

x1 54F75

Table 1 Primer sequence
HH SIF51(5'-3")
circBPTF 1E [i] ACAAGTAATCACAGGGCCTCA

S 1] TTGCAATCACTGTCGGCTTC
GAPDH 1E 1 TTGCTTCAGGGTTTCATCCAG

JZ_ [ GACACTCGCTCAGCTTCTTG
miR-224-3p 1E AGTCTCTGGCTGACTACATCACAG

JZ 1] CTACTCACAAAACAGGAGTGGAATC
U6 1E [ CCCTGGCACCCAGCAC

JZ i) GCCGATCCACACGGAGTAC

1 : cireBPTEF : Bk RNA JR 3 PHD 45 %% ¢ R 7 ; GAPDH . B 2 H il
0 0Bt s miR - /)y RNA

Note: circBPTF: circular RNA bromodomain PHD finger transcription
factor; GAPDH : glyceraldehyde phosphate dehydrogenase ; miR : microRNA

1.2.3  yiaUdn i AR 40 J T3 2% 20 HRECs H]
iR 2K P i A B, PBS 5 RS, 1 000xg 5.0 5 min YU 4E
YA, FH 500 pl PBS B 4, F % 41 A %5 Bl 3 x
10°/ml, B 1x10° A~ZH g, 1 000xg 20> 5 min, 3F |
LA 195 pwl Annexin V-FITC AWM BRREEY
JL, A Annexin-V-FITC F1 3 46 P4 BE IR 7, 56 [
15 min Ji5 3 40 M ASC 20 B 40 08 T G

1.2.4 Western blot £ {ll] cleaved-caspase-3/caspase-3 .
cleaved-caspase-9/caspase-9 i [ # ik /K 3F  F RIPA
Z R fe s 4 HRECs B 1, >R ] BCA 30 & i
IR 80 wl s 1 AR EREZ WP R & &
Wb S min ZZME @ i SDS-PAGE 7p S5 H o Wik
BERE G, 0 5% MR A+ Wh B P 1 b, Jf 5 A 4t
GAPDH —#$1(1:1000) . 4#i cleaved-caspase-3 — i
(1:1000) ., % i caspase-3 — F1 (1 : 1 000) . 1 1
cleaved-caspase-9 — 4§ (1:2 500) . f2$i caspase-9 —Hi
(1:1000) % W& 2 h, TBST £, 5 30 M 1¢C
(1:50 000) Z=RIFE 1 ho FIIG 3R A0 2% O EOG 5%
i, F A2 8O0 BUR AR B] Tmagel B0 5 530 K B 1
it B cleaved-caspase-3/caspase-3 . cleaved-caspase-9/
caspase-9 & [ 7K F

1.2.5 2" 7-Z@FOCHE ML BRI EH K I ROS K
- ARGE ROS AR B W A5, FH AN & IR 2 I T /Y
DMEM #i B 2, 7' - R PGH A L TR LR FT B AW E
10 wmol/Lo FI % W AR B 4% 41 40 M B 57 fL 1Y
DMEM Fifai, I AGE SRR 27,7 - e M &
MR Eh R 41,37 CHEHE 20 min, [ B 6 R 40
JH0, P o =40 B ASCAG T ROS 7K -

1.2.6 L@ EK I SODIE EMMDA & & RE N
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FE I AL W AR 25 41 HRECs, ] 4 C A= UK VE IR 1 38,
FH A0 2RISR L4 C B0 B B WOV R 1 DUAE o
AR 1R & W] 45 70 B SOD T5 P #l MDA 5 8,
1.2.7  XGOCR B G I H A cireBPTF 5 miR-
224-3p W AH B AE 3@ i StarBase % 4 JE i U
circBPTF #l miR-224-3p WAH B /E A . @ PCR 314
17 miR-224-3p # f Br 0y B 2 AU (wild type, WT)
circBPTF 31, 3 yg B 3] pmirGLO #4 1 51 20 ki WT-
circBPTF, ¥ 1 & miR-224-3p 2 7% A ( mutant type,
MUT) $8 J Bty cireBPTF F7 51 5 B 5] pmirGLO A4 4 51
21 Jii kL MUT-cireBPTF, #¢ 0.3 wg 41 kL 4 5 5
20 nmol/L F) miR-224-3p ] {&| ¥ 8 miR-NC FL %% Y
HRECs , SR X556 2R i 4z 445 K& R AG: 0 28 ¢ I 5 240 i
AR 92 2 W 1, PP A cire BPTE Hl miR-224-3p (14
AR
1.3 Seitsg5ik

K SPSS 22. 0 Ge it # i AT GE it o . iR
%k 24 Anderson-Darling ¥ 38 3E 52 52 IE A0, DA a%s
TR o 2 LA 25 BOREHLBCR F ST AR A ¢ 650 s 2 4
] 2% GO} 28 S R LU BCR T I R 7 20 i, Z L
BOR ] LSD-1 £ 55 o R JUXUB AL S, P<0.05 h 2= 7 A
Giitr E

2 HR

2.1 XfME4 5 & B4l HRECs 1 cireBPTF il miR-
224-3p FKik i

55X BRAAR LE , =B 40 HRECs 1 cireBPTF A %) 36
KT, miR-224-3p AH XTIk 5 AR, 22 R A S it
222 Y (1=26. 679 42.750,3) P<0.05) (F2),
2.2 £41 HRECs A circBPTF 3
ik it . ROS 7K % SOD JF ¥ K&
MDA % & H#

& 41 HRECs "' circBPTF 3%

A, SOD 15 P T, 22 A Gt e B (1 P<
0.05)(%£%3),
2.3 &4 HRECs " i To A OCHE 1 S T R 1 i

£-2H HRECs H cleaved-caspase-3/ caspase-3 . cleaved-
caspase-9/ caspase-9 N i TR BRI, 2R A 51
#7 X (F=546.300.,253.700.367. 838, 1] P<0.001) ,
Hobow b oA
caspase-9/ caspase-9 LA K 4l i I T K 45 %t IR 4H B & Tt
& ,si-citcBPTF 4 cleaved-caspase-3/caspase-3 ., cleaved-
caspase-9/ caspase-9 L4 S 4l ffl I 1= R si-NC 41 g &
B, 22 S A Geit 2 L (1 P<0.05) (181 1,55 4) .
2.4 circBPTF F1 miR-224-3p Y40 ] 56 22 M & FL e 2H
miR-224-3p F ik K

StarBase i #& 2 Wi % #H, miR-224-3p 5 circBPTF
(77 51 A 7E i 22 5 AN 5 (E2) o WT-cireBPTF il

cleaved-caspase-3/caspase-3, cleaved-

®2 XEBRA5SHELH HRECs H circBPTF

# miR-224-3p 13 RIXE LB (x£s5)
Table 2 Comparison of relative expression of circBPTF
and miR-224-3p in HRECs between control group

and high glucose group (xxs)

415 A 1 circBPTF miR-224-3p
Xf B 2R 3 1.00+0. 00 1.00£0. 00
g 3 3.49+0.28 0.4320. 04
¢ {8 26.679 42.750
P 1 <0.001 <0.001

W (MSZAEA ¢ K %0)  HRECs: A WL R B il 48 P B 40 Jfd 5 cireBPTE
PRk RNA R PHD 48 4% 5¢[H F s miR : i/ RNA

Note: ( Independent samples i-test)
; circBPTF: circular RNA  bromodomain PHD finger

transcription factor;miR ;: miRNA

HRECs: human retinal vascular

endothelial cells

% 3 %% HRECs f circBPTF #8313 1% 8 ROS 7k SOD &K MDA & &% (x+s)
Table 3 Comparison of circBPTF relative expression, ROS level, SOD activity

and MDA content in HRECs among different groups (xzs)

ﬁ% . ROS 7J( EF‘ . SOD ‘Zﬁ ‘Iﬁ’t %l] 21 5 FEAR R circBPTF ROS /K (%) SOD & (U/mg) MDA & & (nmol/mg)

e . it Wa 3 1.000. 00 100. 000. 00 147.37+11.45 6.29+0. 53
MDA 5 5 40k o e, 2 5 39 4 *ﬁﬂ : : : :
. N Al 3 3.57+0.24°  434.02£26.01°  42.95+4. 12° 35.68+3.23"
e W (F=413.554 673.059, * * * *

si-NC 2] 3 3.59+0.27 448.51+28.32 40.91+4. 42 37.46+3.55

397.963 414. 661,14 P<0.001), si-circBPTF 41 3 1.73+0. 14" 179.65+14. 14" 124.65+10.35" 9.48+0.83"
Hor 53 MAMLW, WA ry 413. 554 673. 059 397.963 414. 661
HRECs H cireBPTF MXFFE X E. P <0.001 <0.001 <0.001 <0.001

e 50 B AL LS, P<0. 05545 si-NC 41 He g, " P<0. 05 (B[R )7 254047, LD #43%) HRECs: A
AR 00 5% 1L A8 P Z 40 D 5 cireBPTE : BofR RNA JR38 PHD =45 %% 5% K 7 ROS . 1 14 450 ; SOD « 8 46 £k ¥
AT s MDA . P9 8 5 si: /N T4 RNA NG B %t B

Note ; Compared with control group,”P<0. 05;compared with si-NC group,hP<0. 05 ( One-way ANOVA,
LSD-¢ test) HRECs : human retinal vascular endothelial cells ; circBPTF ; circular RNA bromodomain PHD

finger transcription factor; ROS ; reactive oxygen species; SOD ; superoxide dismutase ; MDA ; malondialdehyde;

ROS 7K K MDA & & J+ &, SOD
WHPEREAL, Z R A SR E X
(¥ P<0.05); 5 si-NC 414 I,
si-circBPTF 4| HRECs H circBPTF
AR F B L ROS /KF K MDA &

si:small interfering RNA ; NC ;negative control
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cleaved-caspase-3 - - S s 17000 10ty Lt 'y 1ty
caspase-3 | _— - - 32000 ;-n‘ e b e ey B
z L 4 2 ! - i
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Figure 1

HRECs A :Electrophoretogram of apoptosis-related protein expression in each group

high glucose group;3:si-NC group ;4 :si-circBPTF group

®4 ZHAHRECs FATHXEOARZEMBATERILE (xss)

Table 4 Comparison of apoptosis-related protein expression and apoptosis rate in

HRECs among different groups (xzs)

F#t circBPTF RZXM SHEESH HRECs ATEARERBATEROIM A S HAMMATHCE G RBEKE B S HA A L

Effect of interference with circBPTF expression on apoptosis-related proteins expression and apoptosis rate of high glucose-induced

B:Flow cytometry of apoptosis in each group 1:control group;2:

224-3p MR KB S350 1. 00+
0.00,0.36+0.04,0.97+0.06
3.21£0.24, SR L2 5 A 4E 3T

cleaved-caspase-3/

cleaved-caspase-9/

2% Y (F=898.414,P<0.001),

o e csffee3 B et IR0 N ACireBPTF 41 mik-
Xt e 2 3 0.11=0. 02 0.32+0. 03 5.81+0.55 224-3p #1435 BT T peDNA
e 2 3 0.73+0. 05 0.98+0. 08" 25.98+2.12° 4, si-cireBPTF 4] miR-224-3p 4
si-NC 41 3 0.75+0. 06 0.95+0. 09 26.93+2. 46

si-circBPTF 4] 3 0.22+0.03" 0.42+0. 04" 9.76+0. 89" MARBEER T SINC A, 52 5 4
F{E 546. 300 253.700 367. 838 AT EE X (H P<0.05)

P fE <0.001 <0.001 <0.001 2.5 miR-NC 4 5 miR-224-3p

X B A,

P<0.05; 5 si-NC 4 H4, " P<0. 05 ( B[R 22 5 22 40 07, LSD-¢ K )
AL 08 S I A P B2 AN 5 si s/ T3 RNANC . BH % B8 5 cire BPTF 254k RNA I8, PHD F8 4 3N+

20 miR-224-3p K ik & ROS /K
F-.SOD 34 & MDA F & b4

HRECs: A

Note ; Compared with control group,*P<0. 05 ; compared with si-NC group ,”P<0. 05 ( One-way ANOVA

LSD-t test)

control ; circBPTF ; circular RNA bromodomain PHD finger transcription factor

miR-224-3p UL 4y 5 e I 200 i AR X 2 O 3R i I
A 0.43+0. 04, % WT-circBPTF 1 miR-NC H4E 3L 4 Jifg
70.99+0.06 2 3% [ A%, 2R A Gt ¥R (1=
23.297,P<0.05) ; MUT-circBPTF Fl1 miR-224-3p L1l
Pyt gy MUT-circBPTF Fl miR-NC 5 Y 41 Jii A5 Xt
WOCEEFIE M54 0.96+0.06.0.98+0.07, % %6
Giit % & L (1 =0.651, P =0.524), pcDNA 4],
pcDNA-cireBPTF 41 | si-NC 2 Fl si-circBPTF 2 miR-

WT-circBPTF 5 CaUGUUCAGCAGUAUACCAULIILIJg 3

J 1 1C]
acAUCA(JjUGAUCCCGUGGUAAAa 5

miR-224-3p 3
MUT-circBPTF 5 caGGUCAGGCCAUAUGAUCCGCg 3
B 2 circBPTF 5 miR-224-3p B4 RIZEFEFE S WT. B4 8,

circBPTF ; IR RNA JR 45, PHD F8 5 5 A 1 ; miR . iy RNA; MUT .
S
Figure 2
circBPTF  WT: wild type; circBPTF; circular RNA bromodomain PHD
finger transcription factor;miR :microRNA ; MUT : mutant type

Complementary nucleotide sequences of miR-224-3p and

HRECs: human retinal vascular endothelial cells; si: small interfering RNA; NC: negative

5 miR-NC 4 L%, miR-224-
3p 41 HRECs H miR-224-3p #H X
Fik i SOD i 14 & 3% T, ROS
K MDA & it B35 FEAL, 2R A SR L (1=
22.560.,16.373.20.410,18. 816, P<0.05) (% 5),
2.6 miR-NC 4 5 miR-224-3p 41 HRECs I T-4H %
HERBEME TR

5 miR-NC 4 H % ,miR-224-3p 4 cleaved-caspase-3/
caspase-3 ., cleaved-caspase-9/ caspase-9 & H 7K - £ 48 i
TR FRE, 2570 515 5 X (1=26.560,
21.090.13. 760, P<0.05) (K 3,5 6),
2.7 anti-miR-NC 20 5 anti-miR-224-3p ZH miR-224-3p
Fik it (ROS /KF- . SOD {if 4 MDA & & 20 i 4 1= %
L8 T AH R HKF L8

5 anti-miR-NC 41 [t %%, anti-miR-224-3p £ miR-
224-3p Fik it K SOD 15 P i 3 FE A%, ROS 7K °F- MDA
it JHTE DL M cleaved-caspase-3/caspase-3 . cleaved-
caspase-9/ caspase-9 T /K B EHE T &, EZFWAH 5T
2 X (t=65.000,15.321,23.334,22.352,17. 800,
17.560.19.920,1 P<0.05) (¥ 4,% 7).,
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% 5 miR-NC /A5 miR-224-3p A miR-224-3p 8%} £ iX 8 .ROS /K F SOD iF
B MDA &ELb# (x+s)
Table 5 Comparison of miR-224-3p relative expression, ROS content,SOD activity
and MDA content in HRECs between miR-NC group and miR-224-3p group (xs)

T P
21 51 A miR-224-3p " ;(Z?%) S(OUD /Ifgr)i (I\ffnil /’ﬁmi
miR-NC 4 3 1.00£0.00  455.84%27.07 41.84%4.19  39.19+3.58
miR-224-3p 41 3 2.88+0.25  224.21+20.65 105.47+10.88  15.17+1.36
({8 22.560 20.410 16.373 18.816
P <0.001 <0.001 <0.001 <0.001

TE: (RS AREAR ¢ #23%)  miR: B/ RNA;NC: 48814 %) B8 ; ROS : 1% 5 45 SOD : 8 & AL M1 15 1k
fitf ; MDA . Y [

Note: ( Independent samples i-test)  miR: microRNA; NC: mimic control; ROS: reactive oxygen

species ; SOD : superoxide dismutase ; MDA : malondialdehyde
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Figure 3 Effect of miR-224-3p overexpression on apoptosis-related protein expression and
apoptosis rate in high glucose-induced HRECs A : Electrophoretogram of apoptosis-related protein
expression in different groups 1:miR-NC group;

2:miR-224-3p group

B:Flow cytometry of apoptosis in different groups

% 6 miR-NC 5 miR-224-3p § HRECs BT HXB A REFMAT X LE (xxs)

Table 6 Comparison of apoptosis-related protein expression and apoptosis rate in

HRECs between miR-NC group and miR-224-3p group (xs)

cleaved-caspase-3/ cleaved-caspase-9/

il HEA R M TR (%)
caspase-3 caspase-9

miR-NC 4 3 0.77+0.06 0.68+0. 05 27.37+2.27

miR-224-3p 4 3 0.21£0.02 0.27+0. 03 15.04+1.44

t{H 26. 560 21.090 13.760

P{i <0.001 <0.001 <0.001

miR : /N RNA;NC: U814 %% B8 s HRECs : AR I I 45 P B2 400 i

miR ; microRNA ; NC ; mimic control; HRECs:; human retinal

T (ST A 150
Note : ( Independent samples ¢-test)

vascular endothelial cells
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4 circBPTF #1 miR-224-3p W HIX SHEFES HRECs BT EARBATEMNZM A 54N
M T E A LB KE B A4 i gl 1:si-circBPTF+anti-miR-NC 41 ;2. si-
circBPTF +anti-miR-224-3p 41

Figure 4 Effect of dual inhibition of circBPTF and miR-224-3p on apoptosis-related protein
expression and apoptosis rate in high glucose-induced HRECs A Electrophoretogram of cell
apoptosis-related protein expression in different groups  B: Flow cytometry of apoptosis in different

groups 1:anti-miR-NC group;2:anti-miR-224-3p group

% 7 anti-miR-NC %85 anti-miR-224-3p 44 miR-224-3p %% & ROS K FE .

SOD &1 MDA €2 AMATERATHXEAKPILE (xzs)
Table 7 Comparison of miR-224-3p expression, ROS level, SOD activity, MDA
content, cell apoptosis rate and apoptosis-related protein levels between anti-miR-NC

group and anti-miR-224-3p group (xzs)

ROS /K- SOD {1 MDA & &t
24 5 SNy iR-224-3
) FEASE i 14 (%) (U/mg) (nmol/mg)
anti-miR-NC ZH 3 1.00+0. 00 178.61+11.82 125.05+11.77 9.21+0. 80
anti-miR-224-3p 4 3 0.35+0.03 390.75+24.58 58.98+5.37 28.98+2.53
tfH 65. 000 23.334 15. 321 22.352
P8 <0.001 <0.001 <0.001 <0.001

N - A H T cleaved-caspase-3/ cleaved-caspase-9/
451 ST ; !
(%) caspase-3 caspase-9
anti-miR-NC 4] 3 9.04+0.61 0.21+0.03 0.19+0.02
anti-miR-224-3p 2 3 19.98+1.74 0.71+0.08 0.61+0. 06
il 17. 800 17.560 19.920
P1{H <0.001 <0.001 <0.001
TE: (JRSZREAS ¢ K535 ) miR: fif/h RNASNC: 81040 X B ROS . 3% 4 45 SOD « i S 1k 1 5% 1k il 5

MDA ; P§ i

Note ; (Independent samples t-test) miR: microRNA; NC; mimic control; ROS: reactive oxygen species;

SOD : superoxide dismutase ; MDA ; malondialdehyde
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