TG HA A 2022 4E6 [ 539 5 556 ) - 503 -

X E 42 1100327542022 )06-0503-07 doi:10. 19845/j. cenki. zfysjjbzz. 2022. 0129

Circ_HECTDI #4745 miR-135a-5p/TPS3INP1 %l
X OGD/R 75 5 14 1 1 il 22 o4t 13 19 2 Wi

&EOE, RXHK, R K

W E: BN ELITERINMEERER S/ E A (OGD/R) i S DR & T, AL FOR RNA & HECT
SEFIEI E3 12 % Be W 1 (Cire_HECTDI ) Xf HT22 4 Jifg 3% 58 . 8 7= ¥ 5% i LA B X 3 /N RNA-1352-5p ( miR-135a-
5p) /MR E 53 R RAZAE A | (TPS3INPL) S LG . ik # SR HT22 400, K5 41 i 43 Con 41,
OGD/R 4 .si-NC 4 . si-Circ_HECTDI Z , miR-NC 4 . miR-135a-5p Z . si-Circ_HECTD1 + anti-miR-NC 4 , si-Circ _
HECTDI + anti-miR-135a-5p 2, qRT-PCR 3§ Circ_HECTDI ,miR-135a-5p . TPS3INP1 mRNA 323k ; MTT £ 41
T 5 9 A ARG T 240 6 9 T 5 A R R 15 56 R S B B8 3iF Cire _HECTD1 5 miR-135a-5p .miR-135a-5p 45
TP53INP1 [# 5] 5% Z ; Western blot J:#7M| Bax  Bel-2 \TP53INP1 B 1 k. &8  OGD/RiES )5 HI22 4ijig
Circ_HECTD1 5 TP53INP1 %35 8, miR-135a-5p F235 T I, 417706 R A0 Bel-2 76 (4 3255 B2 T, A T-% M Bax
HEHRKEFET R (3 P <0.05), Y8R Cire_HECTDI1 FRikfgH2 1 2 1% OGD/R 5[ HT22 ZHfifirf* miR-135a-5p
ik, T TPS3INPL ik, 38 = 40 A7 36 3R A0 Bel-2 8 (1 3535, BN AN U8 1= % F1 Bax 2K 1323k (¥ P <0.05),
Circ_HECTDI 5 miR-135a-5p .miR-135a-5p 55 TP53INP1 Z [MI¥fE4E M 5, 3 255 miR-135a-5p FEMS 152 R
TP53INP1 K35, & = 4 MAF 1 % Bel 2 25 3Rk, BRI T2 Bax B8 23K (# P <0.05) , MMl miR-135a-
5p FIRREMEHL 43 W5 UTER Cire_HECTDI X} HT22 4 a5t (5 R 4E . 4538 UUER Cire_HECTDI1 W] 3@ 33 97 5
miR-135a-5p/TP53INP1 4, fi #E 40 i A7 1% , Sl 40 B 08 T, £ 97 OGD/R 5 S 10ifg Ly ph 2 e #idhi o

K§EIE: PRI RNA & HECT Z5493800 E3 V2 268G 15 v RNA-135a-5p; MR H 53 ISR E A 1
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Influence of Circ_HECTDI1 on OGD/R-induced hippocampal neuronal damage by regulating the miR-135a-5p/
TP53INP1 axis LU Qin, ZHANG Wenmin, ZHAO Min. ( Department of Neurology, Linfen People’ s Hospital, Linfen
041000, China)

Abstract: Objective To observe the influences of circular RNA HECT domain E3 ubiquitin ligase 1 ( Circ _
HECTDI1 ) on the proliferation and apoptosis of HT22 cells and its regulatory mechanism on the microRNA-135a-5p (miR-
135a-5p) /tumor protein 53-induced nuclear protein 1 (TPS3INP1) axis by in vitro oxygen-glucose deprivation/reoxygenation
(OGD/R) -induced hippocampal neuron damage. Methods HT22 cells were routinely cultured,and the cells were separated
into Con group, OGD/R group, si-NC group, and si-Circ _ HECTD1 group, miR-NC group, miR-135a-5p group, si-Circ _
HECTDL1 + anti-miR-NC group,and si-Circ_HECTDI + anti-miR-135a-5p group. qRT-PCR method was used to detect the ex-
pression of Circ_HECTD1,miR-135a-5p and TP53INP1 mRNA ; MTT was used to detect cell viability ;flow cytometry was used
to detect apoptosis; dual-luciferase reporter gene experiment was applied to verify the targeting relationship between Circ_
HECTDI and miR-135a-5p,miR-135a-5p and TP53INP1 ; Western blot was applied to measure the protein expressions of Bax,
Bel-2 and TP53INP1. Results  After OGD/R induction,the expressions of Circ_HECTD1 and TP53INP1 in HT22 cells were
up-regulated , the expression of miR-135a-5p was down-regulated, the cell survival rate and the expression of Bel-2 protein
were remarkably decreased ,the apoptosis rate and the expression of Bax protein were remarkably increased (all P <0.05). Si-
lencing the expression of Circ_HECTD1 could remarkably up-regulate the expression of miR-135a-5p in OGD/R-induced
HT22 cells,down-regulate the expression of TPS3INP1 ,increase cell survival rate and Bax protein expression,decrease cell ap-
optosis rate and Bel-2 protein expression (all P <0.05). There was a targeting relationship between Circ_HECTD1 and miR-
135a-5p, between miR-135a-5p and TP53INP1. Overexpression of miR-135a-5p could remarkably down-regulate the expression
of TP53INP1 ,increase cell survival rate and Bel-2 protein expression,decrease cell apoptosis rate and Bax protein expression
(all P<0.05). Inhibition of miR-135a-5p expression could partially reverse the protective effect of silencing Circ_HECTDI
on HT22 cell damage. Conclusion Silencing Circ_HECTD1 can regulate the miR-135a-5p/TP53INP1 axis and promote cell
survival , inhibit cell apoptosis,and protect against OGD/R-induced hippocampal neuron damage.

Key words: Circular RNA HECT domain E3 ubiquitin ligase 1;  MicroRNA-135a-5p;  Tumor protein 53-induced
nuclear protein 1;  Oxygen-glucose deprivation/reoxygenation; Hippocampal neurons
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Hok R E o B A R A R K2R B
2%, ZFHRSFEH Lo S A T, A R
ARG B TR R H R R XTI
AT sk A B RIIR ST 25 ). FROIR RNA ( circular
RNA, circRNA ) & —F L FEERAR FEA0 P 5 IR S
RNA, Al il 1 45 2 0 {5 58 1% 2 -5 2 PB4 4
EREN . FOR RNA 5 HECT 250801 E3 12 %
JEHERF 1 (circRNA HECT domain E3 ubiquitin ligase
1, Circ_HECTD1 ) 7 8 1fi fili 20 21 h 3 3% T, 41 il
Circ_HECTD1 23X REMS 25 M5 IR RE AL , Wl 1t 22
TR . BFSE & BE, miR-135a-5p 1F S0 % B
Z+/ % &, (oxygen-glucose deprivation/reoxygenation
OGD/R) i iy PC12 41 fifd o 33k ik 2>, 3 3 3k
miR-135a-5p BEWE 2 2 3% OGD/R 75 57 A Y 4
ARG R, 90 56 8 E BB U0 Al R T i
WM 53 B RAIZEH 1 (tumor protein 53-induced
nuclear protein 1, TP53INP1) 2 —F{EFT-TEH, =
5 Z2 e | 7 P 0 I 9, T A i A G
5 SR AT T L R R T ]
1 TP53INP1 J& miR-135a-5p AYHEELH, AWF5T 8
TSN OCGD/R 5 i85 M 2250547 , W% Cire
_HECTD1 X§ HT22 25 Jitg % 58 | 94 T 1% 52 e L KOkt
miR-135a-5p/TP53INP1 %l i) E WL o

1 #RATFE

L1 g 320000 HT22 /U S 4o
AN dy R B A A P B 5T BT B k. iR R I i
(FBS, 10099-141) | Lipofectamine 2000 %% 4L iz 5| £
(BT11668-019) ¥l 5 36 [ #E 8K A F); FHEH R
(R3470) W B At 5¢ FE 44 5 £ 9 2 75 si-Cire _
HECTDI1 ,miR-135a-5p #5414 ( miR-135a-5p ) ., anti-
miR-135a-5p K¢ H P A5 L4 (si-NC . miR-NC . anti-
miR-NC) | Circ _ HECTD1 & 4 %I 57 %7 ( Circ _
HECTDI1-WT) 5 %A% R i %7 ( Cire_HECTD1-MUT) .
TP53INP1 B A= Bl i ki ( TP53INP1-WT) 5 58 78 7 fify
KL( TPS3INP1-MUT ) 41 | b 35 7N & A8 R 3 ] 2
w3 TRIzol 1257 & (SH-2366 ) 14 F At 5t Sl 7 IR £ )
3] 96 B PCR G50 & ( BK2100) I B 7
WA R A W 48 D MTT 40 i 3 5 A 3k 5] &
(M1020) 1y H b 50 & 3 5 A= ¥ 24 75 Annexin V-
FITC/PT 12128055 & (K201-100) W B A6 50 130 4
B 5 WHE G 3R T e Ak A 5 36 4G I 3K 5] &
(AAT-12518) ) H 35 [E AAT Bioquest /3 H) ; Bax $
14 (ab182733) .Bel-2 #if4 (ab196495) . TP53INPI $i
1A (ab202026) 24T 4T (ab6721) W H JE[E Ab-
cam 23]
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1.2 FEEUZE ID-CWI16 Litod )t E & PCR
100 A LR 58 1B G RN A R A 7] EXFLOW & 91
T A B AL SRR AR P B R 2 B s LONZA
ELx808 fifitR{¥ Wy H 3£ [E LONZA /\ 5] ; Azure Biosys-
tems C150 BEI MG RGN H K[ Azure 237]

L3 iR Sodied WM RESR
HT22 4iifif, 314535 T & 10% FBS, 1% 545 5 M
PUHYIE H DMEM B g dkrp, & T 37 °C 5% CO, {8
I I FRAA T EA T AR 3R, 1 i Bl 5 = 80% J5 ok
JH Lipofectamine 2000 %% 4R 57] &6 si-NC | si-Circ_
HECTD1 ,miR-NC , miR-135a-5p , si-Circ_HECTDI +
anti-miR-NC ,si-Circ_HECTD1 + anti-miR-135a-5p 43
Ui 2 HT22 A KU si-NC 41 si-Cire_
HECTDI £, miR-NC £f , miR-135a-5p £ . si-Circ _
HECTDI1 + anti-miR-NC 4 . si-Circ_ HECTDI1 + anti-
miR-135a-5p 41, 53 ¥ R HEAT e G Y 20 LA 2 Con
ZH .OGD/R 4,

1.4 BEARIEEST BR Con 414h, Hie 7 4l
OGD/R HE8Y . 35 2 J5OR MG IR, PBS wh st 4h it ,
AARE FBS (JCHE DMEM RS0k | 1 ML i s
FAHEIRE 2 h BB TH 94%N, 5% CO, 1% 0,
ABRE SR R 6 h, SRJ5 B4 IE % DMEM B
TRk H R R MLE IR IR AR h AR EE G 37 12 b

1.5 qRT-PCR ¥ #: ] Circ _ HECTDI1 , miR-
135a-5p ,TP53INP1 mRNA &3k WRAEAA4H HT22 41
J#1, >R F TRIzol 35 412 2% 2H 40 6 RNA, 306 4 5
32 cDNA, 2R I %¢ 65 i PCRAG Il 14 57 &5 A6
Circ_HECTD1 ,miR-135a-5p ., TP53INP1 mRNA ik,
DL GAPDH il U6 A2, R 27 Ih 4 H Aty 2k
PAE T FE i85, qRT-PCR fir 55| 4: Circ_ HECTD1
FiE514) 5° -CACGTGTTATCAGGGGCCTT-3 , T i}
547 5’ -CGCCACCCTTGCTTTTCATC-3" ; miR-135a-
5p EUiE5 % 5° -ACAGCCTCCATGGGAATGGAAG-
CAGGTTGA-3’, T 5% 5° -TGGAGTGTGGCGT-
TCG-3’ ;TP53INP1 L5149 5° -TGGCACTTATTTC-
CGCCTGTA3 ’, F % 51 % 5 ’*-CGTGGCTG-
GAAGAAGTAGTGA-3’ ;U6 Lii#5|4) 5° -CGCTTCG-
GCAGCACATATAC-3’, ' % 5| ¥ 5’ -TTCAC-
GAATTTGCGTGTCAT-3’ ; GAPDH F iz 5| %) 5 -
GAAGGTGAAGGTCGGAGTC-3’, N 5| ¥ 5°-
GAAGATGGTGATGGGATTTC-3”

1.6 MTT kil 4 g 5 1 WScHe 45 4 HT22 41
L K540 5 JEE 3R B 1 % 107 A/l He 0 2 96 L.
B, BEALIA 100wl Z00E, T A Bl FLIS , BAL
FIAS mg/ml MTT %9 10 wl,37 CHiF% 4 h,Fede8
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TR, BEHLAIA DMSO 150 wl, #% K F521% 10 min, {if
Sh TR A EEAR T 570 nm 54K E W
JEEEME (OD fH) , 11354 4 20 B A7 35 25« A0 A7 05 32
(% ) = 525648 OD {E/Con 2 OD {8 x 100% .,

L7 WA mE T EAA
HT22 21 Jifs, & 40 M vk R 5 x 10° 4~/ml, B
500 wIZnflE i, A 5 wl Annexin V-FITC 15 & 1
5 wl PLYA, 7 10 min, Y5 5 2R 3 2 41 AR
o 00 £ L R T %

1.8 AUHSCER B A HE SR iE miR-135a-5p
Y Cire_HECTDI . TP53INPI [{#ll 5] . 2 HE4E miR-
135a-5p 45 Circ_HECTD1 TPS3INP1 51 i) () H 4k &
Vi P Cire_HECTDI [ TPS3INP1 BfA: BN 2825 10
%7 %% 14 ( Cire _HECTD1-WT 5 Girc _ HECTDI-MUT,
TP53INP1-WT 5 TPS3INP1-MUT) , H-K5H 451 5 miR-
NC HI miR-135a-5p L4558 58 HT22 4jfi b, %4 48 h
Jei o SR PR 2 Tl 5 R 2 B A D391 A ¢
JERBRE T, DL K ROOCRBHE M 51 B 9OER
PRI ECABAE A e A P

1.9 Western blot 3£#5M Bax Bel-2  TPS3INP1 25
FEER R HT22 41, A RIPA SRR AR
SR, R BCA A& IR, 17 SDS-PAGE 1
UK, #%#% % PVDF I | ,5% JBERGAR7 37 “C M 2 h, i
A Bax Bel-2 [ TPS3INPI —¥¢,4 COE 7, FMA
HRP $Rici 41,37 CHFE 2 h,ECL 4 )5l FH%ER
UG R GAINENGIF 3BT 457 IKEEAEL, LA B-actin 2P
Z, A B IR A AR

1,10 FEaf2E )ik SR SPSS 20.0 Siit=#4k
PR TR 30 , T S DAY £ AR RS (x £ 9)
FOR, A LR SRR 2R 5 2250 # , itE— 25
Fb 4R SNK-g #6568, W 4118 LR 1 ¢ 250 DA
P <0.05 HZEREAGIFFEE L,

2 &% R

2.1 Circ_HECTDI ,miR-135a-5p ,TP53INP1 7&
OGD/R if5 i) HT22 4t i b i3k 5 Con
4 He4, OGD/R 41 Cire_HECTD1 & TP53INP1 mR-
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NA %3k -, miR-135a-5p 21k F (P <0.05) .
ZREL),

2.2 Vi®k Cire_HECTD1 #ik%} OGD/R %%
() HT22 4t ffi 453 45 J2 miR-135a-5p , TPS3INP1 3% ik
M52 5 Con 4 HL%L, OGD/R 2 HT22 4 il fE 15
FH Bel-2 8 B FEAL, 8 T3 M Bax M 3RGA
FE (P <0.05); 5 OGD/R 4 . si-NC 4 b4, si-
Circ_HECTD1 4 Circ_HECTD1 ,TP53INP1 mRNA F
B R IK AR, miR-135a-5p KA TH i, £ 06 R M
Bel-2 FE R BT, A T2 % F Bax 8 [ R B FEAL
(P<0.05), Z5R(ILE 1 K2 f1k2.3.3).

2.3  Circ_HECTD1 5 miR-135a-5p ,miR-135a-
5p 5 TP53INPI fiE [ S R AW 5 2 Wk (hi-
tps://starbase. sysu. edu. cn/index. php) Tl A] %1,
Circ _ HECTD1 5 miR-135a-5p, miR-135a-5p 5
TP53INP1 J&41) [ 34 B A B A5 G 7 5 (WL 3) 6
LY miR-NC 8%, 7 4¢ miR-135a-5p [ HT22 4
Hur Cire_HECTD1-WT L) K TPS3INP1-WT {14 #H %
PG HEREAR (P <0.05) ;{H%} Cire_ HECTDI -
MUT F1 TPS3INP1-MUT [ #H % ¢ St 2 i i 14 TG i
FERM(P>0.05), 4R(IL%E4),

2.4 3F 3k miR-135a-5p %f OGD/R 5 S HY
HT22 20 e 3545 )2 TPS3INP1 23k 5% 55 Con
ZHH#, OGD/R 4| TP53INP1 mRNA FI%E (4 ik
FE (P <0.05) ;5 OGD/R 41 . miR-NC 41 b %%,
miR-135a-5p 41 miR-135a-5p % ik J| &, TP53INP1
mRNA FI 8 [ 33k YRR, 40 i A7 16 22 1 Bel2 4R
M AT, TR M Bax B RIKABEM (P <
0.05), S5 (LK 4 &5 f13k5.356) .

2.5 il miR-135a-5p ¥4 {TER Cire_HECTD1
FE% OGD/R 551 HT22 ARG 5 si-
Circ_HECTDI + anti-miR-NC 4] %5, si-Circ_HECTDI
+ anti-miR-135a-5p 20 miR-135a-5p F* ik F& 1%,
TP53INP1 mRNA Fl 4 [ 3R 3k F+ 5, 4 M 77 15 2 A
Bel-2 2 I 3RIB AL, 4 MO8 T2 58 F Bax 8 H KA T+
(P <0.05), 45F(WE 6. B 7 FEKT ES),

%1 &4 HT22 @i Circ HECTDI \miR-135a-5p,TP53INP1 mRNA ik b8 (v +5)

ZH 5 Circ_HECTDI1 miR-135a-5p TP53INP1 mRNA
Con 24 1.01 £0.09 1.00 £0.10 1.07 £0.11
OGD/R 41 2.46 £0.23 0.33£0.03 2.73 £0.32
t{H 14.381 15.719 12.017
P1{H <0.001 <0.001 <0.001
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%2 %&£ HT22 448 Circ_HECTDI ,miR-135a-5p . TP53INPI mRNA F3ATEE R AT RELE (v +5)
20 51 Circ_HECTDI1 miR-135a-5p TPS3INPI mRNA TEIEH (%) TAT-% (%)
Con 4] 1.00 £0.10 1.01 £0.09 1.03 £0.10 98.52 +5.41 7.61 £0.60
OGD/R 41 2.58 £0.35" 0.35 0. 04" 2.75 £0.34% 53.96 +4.54° 43.21 £3.83°
si-NC 41 2.49 +0.32 0.34 +0.05 2.74 +0.35 54.28 +4.46 41.82 +4.33
si-Circ_HECTD1 £ 1.54 +0.15" 0.67 +0.06" 1.97 +0.26" 74.95 +5.29" 23.95 +2.79"
5 Con 41 H#% aP <0.05 ;5 si-NC 4 [b48 bP <0. 05
%3 &40 HT22 ZHBh TPS3INPI Bax.Bel-2 BERIKLLE (v +5)
2R TP53INP1 Bax Bel-2
Con 4 0.25 +0.03 0.12 £0.01 0.77 £0.07
OGD/R 41 0.68 +0.05" 0.54 £0. 05" 0.22 £0.02*
si-NC 4] 0.69 +0.06 0.56 +0.08 0.24 £0.02
si-Circ_HECTD1 £ 0.43 £0.04" 0.29 +0.02" 0.46 £0.06"

5 Con 41 H#% aP <0.05; 5 si-NC 41 1% bP <0. 05

4 WHNEHBEEELR (v 25)

TP53INP1-WT

TP53INP1-MUT

2 5 Circ_HECTD1-WT Circ_HECTD1-MUT
miR-NC 1.08 £0.10 1.01 £0.10 1.02 £0.09 1.00 £0.07
miR-135a-5p 0.55 £0.05 0.92 +0.09 0.37 £0.04 0.98 £0.10
i 11.612 1.639 16.166 0.401
P{H <0.001 0.132 <0.001 0.697
£S5 KH HT22 ZHBE miR-135a-5p, TP53INP1 mRNA i%ﬁ\ﬁiﬁﬁ'_ﬁ})ﬁtztt?&(; +5)
2H 5] miR-135a-5p TP53INP1 mRNA TR (% ) FT-%(%)
Con 41 1.02+0.10 1.06 £0.10 97.33 +6.19 7.43 £0.77
OGD/R 4 0.37 £0.05* 2.67 £0.26° 54.26 +4.37° 42.54 +2.33°
miR-NC 21 0.36 £0.04 2.71 £0.31 54.87 +4.63 42.93 +2.51
miR-135a-5p 41 0.79 £0.06" 1.72 +0.21" 72.74 +5.26" 24.36 +1.61"
5 Con 41 H.#% aP <0.05; 5 miR-NC 41 F.% bP <0.05
%6 &8 HT22 Kk TPS3INPI Bax.Bel-2 BEFIELE (x £5)
21 5 TP53INPI Bax Bel-2
Con 4] 0.23 £0.02 0.16 £0.02 0.71 £0.07
OGD/R 4] 0.65 0. 06" 0.61 £0.05* 0.26 0. 02°
miR-NC 4] 0.67 +0.07 0.58 £0.06 0.23 £0.02
miR-135a-5p 41 0.41 £0.04" 0.32 £0.03" 0.41 +0.05"

5 Con 41 H % aP <0.05 ;5 miR-NC 41 b4 bP <0.05
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*x7T F4H HT22 48P miR-135a-5p, TP53INP1 mRNA ﬁﬁ\ﬁﬁﬁﬁ;ﬁtztt@(g +5)
215 miR-135a-5p TP53INP1 mRNA TR (% ) AT % (%)
si-Circ_HECTDI + anti-miR-NC 4] 0.69 +0.06 2.03+0.19 75.21 +5.23 23.75 +3.28
si-Circ_HECTDI + anti-miR-135a-5p 41 0.45 +0.03 1.32+0.13 57.66 +4.37 42.71 +4. 14
t{E 8.764 7.554 6.308 8.793
Pl <0.001 <0.001 <0.001 <0.001

®8 &4 HT22 4HHE TPS3INPI  Bax.Bel2 BERIKLLEL (x £5)

ZH 5 TP531INP1 Bax Bel-2
si-Circ_HECTD1 + anti-miR-NC 2} 0.44 £0.04 0.31 +0.03 0.52 +0.05
si-Circ_HECTDI + anti-miR-135a-5p 4 0.72 £0.07 0.67 +£0.07 0.24 +0.03
t {8 8.507 11.579 11.762
P{H <0.001 <0.001 <0.001
TPS3INPI 5 -ugugAUGGG...UUGCUGAGCCAUC-3’
= 10 = 10°
Annexin V- FITC
Conti miR-135a-5p  3’-agugGUAUCCUUAUUUUUCGGUAu-5’
= 1074
™ e e Circ HECTDI  5°-geuCGAGGCCAAGUAAAGCCAUC-3’

Annexin V - FITC

si-Circ_HECTD141
1 40 HT22 fa i i =R A

A B C D

e — - -

- -

A:Con 4H;B:0GD/R 4 ;C:si-NC £ ;D ;si-Circ_HECTDI £
K2 £ HT22 4ifiih TPS3INP1 Bax Bel-2 25 335

K3 Circ_HECTDI 5 miR-135a-5p .miR-135a-5p 5 TP53INP1

AL

T f
0 10’ |DJ 10 voo 10 102 m’ 10

Annexin V - FITC

Con#4l OGD/R4L

2

10 10’ 10 10 10
Annexin V- FITC

miR-135a-5p4l

B4 4 HT22 i dE T
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Boi2 S e— — —

e - -

A:Con 2 ;B:0GD/R 41;C:miR-NC 4 ;D :miR-135a-5p 41
E5 441 HT22 40+ TPS3INPI Bax Bel-2 2 3235

Annexin V - FITC

Annexin V- FITC
si-Circ_ HECTDI + anti-miR-NC 4 ; si-Circ_HECTD1 + anti-miR-
135a-5p 4H
56 &40 HT22 i T =
A B

TPS3INP1

A :si-Circ_HECTD1 + anti-miR-NC 4 ; B: si-Circ_HECTD1 + anti-
miR-135a-5p 4
&7 £%¢H HT22 408 TP53INP1 Bax ,Bcl-2 25 [ # ik

Bcl-2

p-actin

3o

HEAFIRIAS 199 A5 3 5 BE T B4 T,
I B A 0 25 T 2
25, 3EHE A —, 55 U BT 25 1, TR 0 T 7
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J0 IR 7y O S N ] 0 g 373 1]
P i A v b 2 TC A A0 1 SR T X, i I G 4 21
RS H i 77 A R BUR & I R, &1k
AR AN T i X B I A S 2
(DB A ST SR /I BRI b 2600 HT22 40
#HE7. OGD/R 75 5 20 o 458 475 1A AME TR, 285 3 | U
OGD/R 53 J5 HT22 ZHMuA7 & SRR, T8 T,
Bax & ik b5, Bel-2 KRR, SRR S &
HT22 240, A e A P T, 45 3 SE R 4510 ik 5
ZER—HL

WEgE kBT UTER Cire_HECTD1 23k 7] 4 2%k 4
AR 5 7R /N BV o 22 T R T, ek 2 R S o
HABEFEIESE ", Cire_HECTD1 @Bk, i i 8 45
miR-27a-3p/FSTL1 %, Jd% OGD/R 'S5 HT22 41
403 , A G BT 1 3 7 R I A R . AR R B
PUBR Circ_HECTD1 ] 3 ixf 41 i 48 o 08 T 9ai % HT22
A7, 5 Zhang 2 BT 45—k, (HBR 1R
L 18 AN 5 4 V7 BT o

miR-135a-5p T PIE S 7E g Bk 4/ & U305 Hh &
FEEEAE T o BT R B, M2 /) S5 240 A U 14
miR-135a-5p Fik L, 0 250 3 b, B B I
PERR 5 45, TPS3INPL #20 OGD/R i 5 i it 28
JCZRLTE 1, A i 2T b A 5 SR AR R A
FRAEIAT- P ABTESE R BN, HT22 41
TPS3INP1 |3, miR-135a-5p T i ; XL 26 % 2 Wi 15
FEPIAINUE S TPS3INPL J& miR-135a-5p AYHE LA ;
Hid 23k miR-135a-5p A3 i T 34 TPS3INP1 ik
Ve HT22 Z0ai0i . 340, XUt R M 15 L R A
MHIFSZ , miR-135a-5p J& Circ_HECTDI1 ¥ 3LH ; B
ULER Circ_HECTD1 7] i 3% | J& miR-135a-5p ik,
T TPS3INPL ik, M #0fil miR-135a-5p FiAfFEH
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