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BE: #iTcirc_0010729%f mfiifs 5 09 Nk R A M5 A5 o ik B ANE /DK R
AIHIHMCL AT A X IR . & HE (high glucose, HG)4l. HG+si-NC4l ., HG+si-circ_001072941 .
HG+miR-NC4l . HG+miR-654-3p4 . HG+si-circ_0010729+anti-miR-NC4] . HG+si-circ_0010729+
anti-miR-654-3p41 . Real-time PCREG M circ_ 0010729 FmiR-654-3p A 157K 5 37 2 20 it A A6 0 41
M T ; ELISAK I [ 20 i/ % -6 (interleukin-6, IL-6). MYEIRFIEIA F-a(tumor necrosis factor-a,

TNE-a) /K5 W3 R MR 92560 500 cire_0010729 FmiR-654-3p UL SC R . EE58R . S AL
B, HGHcirc_0010729FKiAKF-FHE, miR-654-3pKBKFEREAL, 4HEMT-FFE, TNF-a, IL-6
JKF- T (P<0.0S) o Ml cire_0010729 K Ih 83t K ik miR-654-3p /5, EbEA T 09 N B /NEK R IR 40
Ji 20 R TR B, TNF-a, IL-67KF [ (P<0.05) . circ_0010729# [i] % miR-654-3p; T4k
miR-654-3p A Wi | il circ_ 00107293835 T i M 175 5 (19 N /1N R 2R FBE 240 L 001 1 B 5 B vy ) A
Ho 8518 ifilcirc_ 0010729335 1T AEIE 1 # ) b P8 miR-654-3p 23k 1l 25 B8 5 10 B /1N ek 2R I 4
PR T B S S o
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circ_0010729 targeting miR-654-3p mediates glomerular
mesangial cell apoptosis and inflammation induced by

Abstract

high glucose

CHEN Ying', XU Shuang’, WANG Da'

(1. Health Care Room of the Second Outpatient Department, Northern Theater General Hospital, Shenyang 11001S;

2. Department of Endocrinology, Northern Theater General Hospital, Shenyang 110015, China)

Objective: To investigate the effect of circ_0010729 on high glucose-induced mesangial cell injury.
Methods: Human glomerular mesangial cells HMCL were divided into a control group, a high glucose (HG) group,
a HG + miR-NC group, a HG + miR-654-3p group, a HG + si-NC group, a HG+si-circ_0010729 group, a HG +
si-circ_0010729 + anti-miR-NC group, and a HG + si-circ_0010729 + anti-miR-654-3p group. Real-time PCR was
performed to detect the expression levels of miR-654-3p and circ_0010729; flow cytometry was performed to
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detect the apoptosis of glomerular mesangial cells; ELISA was performed to detect interleukin-6 (IL-6) and tumor
necrosis factor-a (TNF-a) levels; dual luciferase report experiment was used to verify the targeting relationship
between circ_0010729 and miR-654-3p. Results: Compared with the control group, the circ_ 0010729
expression was increased, the miR-654-3p expression was decreased, the apoptosis rate was increased, the TNF-a
and IL-6 levels were increased in the HG group (P<0.05). After inhibiting the expression of circ_0010729 or
overexpression of miR-654-3p, the apoptosis rate of human glomerular mesangial cells induced by high glucose
was decreased, the levels of TNF-a and IL-6 were decreased (P<0.05). circ_0010729 targeted and regulated
miR-654-3p; interfering with the expression of miR-654-3p reversed the effect of inhibiting the expression of
circ_0010729 on the apoptosis and inflammation of human glomerular mesangial cells induced by high glucose.
Conclusion: Inhibiting the expression of circ_0010729 may inhibit the apoptosis and inflammation of glomerular

mesangial cells induced by high glucose through targeting up-regulation of miR-654-3p expression.
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Hcirc_0010729FKEAKF- . HMIFT % | BaxiRikK
V. TNF-a., IL-67K-F-HMK THG+si-NCH, Bcl-23E
IKIKSE B T HG+si-NC4H (#41P<0.05; 22, K1),

2.3 circ_0010729 #[6 1% miR-654-3p BIFKIX
K2 circ_0010729 5 miR-654-3p B4 1Y #%
H IR F 4, WT-circ_00107295miR-654-3p 35 L
F18) 200 i ¢ D' 2R il A T 5 miR-N AL A e 1 400 Jif
(P<0.05, #3). pcDNA-circ_001072941miR-654-3p
FKRKFMLFpcDNALL; Tfisi-circ_00107294]
miR-654-3p e ik K- Fsi-NCH (F1P<0.05, #4).

2.4 miR-654-3p TRIEWNEEFSHANB/INKE
P& 200 RfLURE 1= R K E R R Y B2 M

HG+miR-654-3p AL T2 | BaxK ik K
. TNF-a, IL-67K°F#f{ THG+miR-NC4,
miR-654-3p . Bcl-2R K /K-F 5 THG+miR-NCH (¥
P<0.05; K3, #53).

1 circ_0010729F1miR-654-3p7E = #E15 S HIA B /N EK
ARG F YR IE (n=9)

Table 1 Expression of circ_0010729 and miR-654-3p in human
mesangial cell injury induced by high glucose (7=9)

25 circ_0010729 miR-654-3p
papiizEa:| 1.00 + 0.05 1.00 + 0.07
HGH 3.39 +£0.22 0.37 +0.03
t 31.780 24.817
P <0.001 <0.001

Fz2 MHlcirc_ 0010729F LT SHEF S AN B/INEK R R4 AR 1= R K E K B IR0 (n=9)

Table 2 Effect of inhibiting the expression of circ_0010729 on the apoptosis and inflammation of human glomerular mesangial

cells induced by high glucose (1=9)

ZH 5 circ_0010729 TIT-%/% Bcl-28 M Bax# [ TNF-a/(ngL™")  IL-6/(ngL™")
Xof A 1.00 + 0.07 7.82 +0.51 0.65 + 0.05 028+0.03  28.71+2.55 14.57 + 1.28
HG4L 3.42+£027%  28.85+2.65* 022 +0.02* 079 +0.06*  89.63 + 6.96 64.66 + 3.45*
HG+si-NCZH 3.45+0.29 29.91 +2.48 0.20 + 0.02 0.81+0.05  94.22+7.32 68.32 + 4.96
HG+si-circ_00107294H 1.75+0.16°  11.56 + 1.06" 0.54 + 0.03" 0.39+0.03°  39.82+2.49° 25.85+2.70°
F 289.619 325.833 441.357 337.937 355.355 584.292

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

SXHRA LR, *P<0.05; SHG+si-NC4H 4%, "P<0.05,

Compared with the control group, *P<0.05; compared with HG + si-NC group, "P<0.05.
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Figure 1 Effect of inhibiting the expression of circ_0010729 on the apoptosis of human glomerular mesangial cells induced by high

glucose

(A)FTHRERFRE; B4 T .

(A) Apoptosis-related protein expression; (B) Apoptosis flow cytometry.

WT-circ_0010729 5’ acuggcagcugccggAGACAUAC 3’
miR-654-3p 3’ uuccacuaccagucgUCUGUAU 5
MUT-circ_0010729 5 acuggcagcugccggCUGACGCc 3’
B2 circ_00107295miR-654-3p H 4 ML E B FF 51
Figure 2 Complementary nucleotide sequence of circ_0010729
and miR-654-3p

33 MY R EE 1 (n=9)
Table 3 Cell luciferase activity (1=9)

25 WT-circ_0010729 ~ MUT-circ_0010729
miR-NC4 1.02 +0.08 1.01 +0.05
miR-654-3p4 0.56 + 0.05 1.03 £ 0.08

t 20.670 0.636

P <0.001 0.534

4 circ_00107291F1E miR-654-3pH)FKi% (n=9)
Table 4 circ_0010729 regulates the expression of miR-654-3p
(n=9)

ZH 5 miR-654-3p

pcDNAZH 1.00 + 0.05

pcDNA-circ_001072941 0.52 + 0.04*
si-NCZH 0.99 + 0.06

si-circ_00107292H 2.58 +0.22°
F 519.759

P <0.001

SpcDNAZ H#E, *P<0.05; Hsi-NCZ L, "P<0.05.
Compared with pcDNA group, *P<0.05; compared with si-NC
group, "P<0.05.
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Figure 3 Effect of miR-654-3p overexpression on the apoptosis of human mesangial cells induced by high glucose
(AT AREA TR ; (B)4IMI TR

(A) Apoptosis-related protein expression; (B) Apoptosis flow cytometry.

RS miR-654-3pid RiIAX HHEFE S AN B /INK R IR 40 B 1= B R AE I R B 7l (n=9)

Table S Effect of miR-654-3p overexpression on human glomerular mesangial cell apoptosis and inflammation induced by high

glucose (n=9)

ZH 531 miR-654-3p FIT2R /% Bal-27E Bax#E [ TNF-a/(ngL™")  IL-6/(ngL™")
HG+miR-NC4]{ 1.00 + 0.06 29.57 £2.45 0.21 + 0.02 0.80 = 0.05 90.95 £ 5.27 67.75 + 4.62
HG+miR-654-3p4 2.53+0.22 14.67 + 1.15 0.51 = 0.04 0.44 £ 0.03 44.39 + 3.62 29.28 +2.86
t 20.128 16.516 20.125 18.522 21.847 21.240
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
A O bz')Q B
Q_‘,% & HG +si-circ_0010729 + anti-miR-NC HG + si-circ_0010729 + anti-miR-654-3p
£ & 10" 10"
Q) e,x
S ¢ 1 ;
S N 10° 10°
& g
& & E10° 210
Bcl2z W —
10" 10'
Bax A E
GAPDH 10° 10° vr
- - 100 101 102 103 104
Annexin V-FITC Annexin V-FITC

B4 FHimiR-654-3piF%E T #lFllcirc_0010729FK 15X B #E1HF SN B/NERk R FE A THIER

Figure 4 Interference with miR-654-3p reversed the effect of inhibiting circ 0010729 on the apoptosis of human mesangial cells

induced by high glucose

(AT HSCE A RR; (B4 T3

(A) Apoptosis-related protein expression; (B) Apoptosis flow cytometry.
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6 THmiR-654-3pii % T H#Hlcirc_00107295K 1A 3T HHEE SHIN S/ Nk Z R4 B 1= R 589 I B2 B 4E R (n=9)

Table 6 Interference with miR-654-3p reversed the effect of inhibiting circ_0010729 on the apoptosis and inflammation of

human glomerular mesangial cells induced by high glucose (1=9)

2053 miR-654-3p JAT-H/% B2 BaxiEf1 TNF-a/(ngL"') IL-6/(ngL")
HGHsi-circ_0010729+anti-miR-NC 1.00 £0.09 10.94+1.08 0.57+0.04 0.38=0.03 37.99+348  24.20%245
HG+si-circ_0010729+anti-miR-654-3pZ41  0.39+0.03 22.34+2.06 0.30=0.03 0.69+0.05 79.40 541  56.04 +4.77
t 19.290 14.704 16.200 15.949 19.313 17.813
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
3 itig V. TNF-a, IL-67KFPEAK, Bel-2&ikKFP-TH,

DNZBE PR & WL IF &, b2 8O gET
Y E BB, /NI R B A A JDE N B R T BR
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10 S R RRAE DR AS AT 5 T v M Ak L /N R R
BT DN M AR AL, 45 R R Ak B N ER
RIS A B IR 1o % . RAE I F TNE-afll
IL-67K -, 2 B R M vl o5 5 /N Bk R A e 9 1
RAEFIL, 55 /NER ZR 20 451403

A B 5E 45 R W OR SRS S 0 N R R
ML P cire_0010729 %A KT . BFsct
WlcircLRP6 AJ i 5o ¥ 47 Ak miR-20S 4 5 /& B 155
TR M A M RG AE . ARk N R R RE N .
circRNA 1569818 it miR-185 /544 K H 7
B1(transforming growth factor beta 1, TGE-B1) /il
T DNZ 40 M A 40 M AL R B B cire-AK T35
FIRAME T R AL B /N LR S V40-MES 13411 i
FIPE T, circRNA. 010383 44 miR-135a (1784 ,
HRL A B FONT R B 44", circLRP6 ¥
TS S R A M A . AR . RET
circ_ LARP4 T = W17 3 19 R W40 ffa 3 5 . A
ML, circSMAD43E i 41 il miR-377-3p 4t
FIH LS &4 E M (bone morphogenetic protein
7, BMP7) 8 WA 10 B /N ER R A0 58
20 i A S R TR R AN M A T AR S g SRR
circ_00107297] 62 5 1 i /INER 41 A 1 4 A5 o 722
ARSI — Ml cire_0010729M03 355, & bEiA
FHNE/NER R BEANE P AT T2 % . Bax K ikK

FIH il circ_ 001072938 3K A U2 = B 75 5 1
/INBR ZR RSN L A5 43

miRNAsHIFSCFEDN P % %3k, H 5 DN
RIHENY . miR-146b-Spid 3 3k Al Ja 4% B /N R R
I 440 R0 %) 4 A T, miR-874 ] W F2 DN (1) 45
B3 R4 R i PO B A ST I miR-654-3p 7E
DNH £, AL s R BoR B S E
INER R B4 P miR-654-3p K 635, HiZBFIT 4 B
A o HARSLR I K it i miR-654-3pJF,
BEE T 00 /R R AN h AT IR T2 | Baxk
KK, TNF-a, IL-6/KFFEAL, Bel-2&Rik/K T+
By Wit R A miR-654-3p Al 0 HA S A
B /INER ZR 20 L TR SR SV . AR S 6 A R R
circ_00107294L [1) 44 miR-654-3p; T miR-654-3p
FER WA circ_ 00107292 35 X% R B S0 B
JINBR ZR AN AL R 1 B 5 E SO VR o

MZ, il circ_0010729 0] 3@ 1% I M miR-654-3p
0 o WA T Y B BRI AN O T K R E I
N o fH & F miR-654-3p WA 45 T Ui f 5 H 2
5 DNKAE KRR R I, A — 2P Rk
circ_0010729/miR-654-3p/§ KL K 43l 78 = B 5
S B /IR R 2 R A5 B A R B
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