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HWE B8 WA FROR RNA [ 0 3 (CireHIPK3 ) 8 [ 13 RNA-338 (miR-338 ) X Jii¢ i Jd £ Jifd U251 4 i 1= 2% |
ERIEEW ., Ak 20214 2—12 7, R DUR 22 A R EE BRI 00 U251 4053428 11 (NG) 41 CircHIPK 3 BAPE XS & (sh-
control) 21 \HIPK3 i (sh-CircHIPK3) 41 , 82946 5E 1t PCR (qRT-PCR) K U251 400 /' CircHIPK3 . miR-338 614 7K - ; Tran-
swell K0 41 1T 7% 5 4222 5 Rl IR v 4G D0 20 M 12 7% 5 370 X 40 0 ARG 00 201 B J5139] 5 38 3 Circular RNA Interactome \RegRNA2.0 , Circ-
Bank Database 350 CircHIPK3 (ID : hsa_cire_0000284 ) [ [7] miRN A I FHBUsE S 22 i 52 50 50 3F , 28 115 B 370 v A 6 I 4
J& 45 M (MMP)-2 MMP-9 & 12635, &8 5 NG 41 . sh-control 41 I # , sh-CircHIPK3 2 77 CircHIPK3 (1.00+0.00 ., 1.06+0.26
1 0.56+0.06) 35 7K - i B A% (P<0.05) , miR-338 (1.00+0.00 , 1.12+0.19 [t 1.89+0.28) %3k .G, B 41 At L1 ] [ (58.72+0.36)% .
(58.45+0.27)% It (64.72+0.47) % ] F+ 15 (P<0.05) , U251 20 il f= 25 4 B [ (164.89£12.55) 1>, (165.77+12.16) /> 11 (80.13+11.37)
AT R A A R [(25.66+2.37)% . (26.38+2.53)% 11 (10.36£1.53)% ] IEW 4004 H [ (196.72+18.75) 4~ . (194.65+17.86) 1> b
(95.58+8.66) 1~ 1 .S 140 ity L 491 [ (26.4520.39) % . (26.57+0.41)% Lt (20.7220.18) % ] W i AR (P<0.05) ; miR-338 2 CircHIPK3
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U251 IR AR 58

KR MLRTIE;  RNA-338;  AIMVEHCIR RNA RIEHEE (3, T8, 238; U251410E

Experimental study on CircHIPK3 targeting mir-338 promoting invasion
and migration of glioma cells
LIU Ying,LIAN Haiwei,YI Wei,ZHANG Shudi,ZHU Xiaonan
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Abstract Objective To investigate the effect of human serum cyclic RNA homologous protein kinase 3 (CircHIPK3) targeting mi-
croRNA-338 (miR-338) on the migration and invasion of glioma cells U251.Methods Glioma cells U251 were assigned into blank
(NG) group, CircHIPK3 negative control (sh-control) group and HIPK3 knockdown (sh-CircHIPK3) group at the Scientific Research
Center of the People’s Hospital of Wuhan University from February to December 2021. The expression levels of CircHIPK3 and mir-
338 in U251 cells were detected by real-time PCR (qRT- PCR); the migration and invasion ability of cells were detected by Transwell;
the migration ability of cells was detected by scratch method; the cell cycle was detected by flow cytometry; CircHIPK3 was predicted
by circular RNA interactome, RegRNA2.0 and CircBank Database website (ID: hsa_circ_0000284) and verified by double luciferase
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experiment. The expression of matrix metalloproteinase (MMP)-2 and MMP-9 protein were detected by Western blotting.Results  Com-
pared with NG group and sh-control group, the expression level of CircHIPK3 (1.00+0.00, 1.06+0.26 vs. 0.56+0.06) in sh-CircHIPK3
group was decreased significantly (P< 0.05); the expression of mir-338 (1.00+0.00, 1.12+0.19 vs. 1.89+0.28) and the proportion of cells
in G1 phase [(58.72+0.36)%, (58.45+0.27)% vs. (64.72+0.47)% | increased significantly (P<0.05), the number of invasion (164.89+
12.55, 165.77+12.16 vs. 80.13+11.37) and scratch healing rate [(25.66+2.37)%, (26.38+2.53)% wvs. (10.36+1.53)%], the number of mi-
grating cells (196.72+18.75, 194.65+17.86 vs. 95.58+8.66), the proportion of cells in S phase [(26.45+0.39)% , (26.57+0.41)% wvs.
(20.72+0.18)%] of U251 cells were significantly decreased (P<0.05); mir-338 was target gene of CircHIPK3. Compared with NG group
and sh-control group, the expression levels of MMP-2 (1.31+0.23, 1.33+0.20 vs. 0.61+0.05) and MMP-9 (1.16+0.22, 1.15+0.21 wvs.
0.85+0.19) in the sh-CircHIPK3 group were significantly decreased (P<0.05).Conclusion Silencing CircHIPK3 inhibits glioma cell

U251 cell migration and invasion by targeting the up-regulation of miR-338 expression.

Keywords Glioma; MicroRNA-338;

cells

52 I 968 2 e LD P o I P R, R
B AL H R T R IR T O vk B A
FEFARIBE BT AT R R B 51657 (TTfields)
FLEAIRIT TR BAREUS TR KR A T
I LA RS R RS e 1, i N AE AR AR IRARAI
JIT LAPR 5 I 50968 e 7% 1) 43~ BIL I AT B Sk g S5 e 1)
W FGYT R AL TE Z 0y . ORI 2 ST R
W, circRNA 7E £ i 505 U HOZ e 1 & J vh & 4%
FEEAEH", CircHIPK3 7 i —Ff circRNA, &4 A
A , CireHIPK3 78 i 28 5 50908 41 2UR 4 g v v
P35, ULER Circ HIPK3 #0461 1 152 J55 988 441 ity 344 5 42
ZEhe 1, FWITER CircHIPK3 A 410 11 2 J5T 983 (14 34
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1.24 82 2 R A B 4% 2 5 (quantitative real—
time PCR, qRT-PCR )] CircHIPK3 \miR-338 % i
KA Trizol 151 $2 B U251 40 P &L RNA
H Nanodrop™ 2000 43 't 5 BE 31 £ RNA (1) % B
i . F RNA 36 5% 56070 806 RNA 36 5% 5%
cDNA J5 , Lk cDNA AR 47 qRT-PCR KW . 973
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B 515'-3'

CircHIPK3 1E A GAACGAGAGGACCGAAG

F 15 CCAAGTTCTAGATAAGC
miR-338 iE 15 ATATCCTGGTGCTGAGTG

S GAACATGTCTGCGTATCTC
GAPDH 1E15 AGAAGGCTGGGGCTCATTTG
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338 MM MR R 338, GAPDH S H il s -3- i W2 M Uit , U6 g /M
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A, I TBST YE 3 Ja i e —Ht (1:5 000) ¥ it
TEE 2 ho SRR PSR BERE SO MMP-2 . MMP-9

A TR E o, SCREE 3R

1.3 SitrZEHiE K SPSS 19.0(SPSS Inc.Chica-
g0, 1L, USA, 201 ) AT GE 2700 M o i 58l 1 e
s IBFRIR , 240 0] LR I 22 43 B, 40 16) P 75
FL 3R SNK-g K5 56, P<0.05 2 %A Giit=am L.

2 #R
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) 35 T Cire HIPK3 (1D : hsa_cire_0000284 ) fi) 41 [i7]
miRNA , 28 J5 6 3 4~ I 35 T 00 45 2] 119 #E 11 miRN A 7F
FFA8 48, % 0 34 190 iy [) A 193000 2810 ) miRIN A H A7 gk
DLER1Y miR-338, [k A miR-338 #E47 5 £ 5% .
22 MWLM EMKRN NG 4L . sh-control 4 |
sh-CircHIPK3 41 4t Jfl % U 550 % 53 1 2 0% . (86.52+
6.42)% .(89.73+7.21)%, VLK 1.

2.3 qRT-PCR # il CircHIPK3, miR-338 3 i% 7k
T 5 NG, sh-control 4 CircHIPK3 .miR-338
FRIKF- 22 5 TG4 L (P>0.05) ;5 NG 41 . sh-
control ZHAH [t , sh-CireHIPK3 2H CircHIPK3 FEik 7K -
3% T (P<0.05) ,miR-338 #ik K V- B T (P<
0.05). WL#2,

i# 17 Circu-

%2 RT-PCRAZM CircHIPK3 \miR-338 Fik /K- /x+s

2059 EVCR/€ CircHIPK3 miR-338
NG 20 6 1.00=0.00 1.00+0.00
sh-control £ 6 1.06+0.26 1.12+0.19
sh-CircHIPK3 £ 6 0.56=0.06" 1.89+0.28"%
F1H 19.47 46.42
P{A <0.001 <0.001

NG 41 M43 A4, Sh-control %5 %t B 2H | Sh-Circ HIPK3 &
otk RNA [R] 5 S8 AH 5 AE 88 RS 3 %% YL 41, CireHIPK3 g FRR
RNA [R5 B 2R 30 3, miR-338 S iU i % 12338 .

D5 NG AL #5, P<0.05. 25 sh-control 41 HLAL , P<0.001

2.4 BB CircHIPK3 3¢ U251 AT % . B £ 8t
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KPR A% B A A B Bk SNG4,
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2,3,
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M He ) AR A 2 S g e B X, WAk 5.

27 CircHIPK3 $E @i &= E EH 8 X & I iE
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IPK3 3'UTR A AH I 45 G s 5 5 OGER B 15 52 50
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NG 41 6 58.72+0.36 14.83+0.15 26.45+0.39
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0.05), W36,
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YER R R fvxs
415 EIV-2/¢ AR 56 3 W
MiR-338 NC+WT 4 6 1.00+0.24
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P{E <0.001
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T8 1) miRN A R 3% 5 40 g A= A R Bilan 7
-9 4B Cive HIPK3 AT LAWZ BFf miR-124, DT 0 75
miR-124 [ L JE P PDK2 i 7 FH-968 40 i (%) 40 Ji 344 7
FIMR 28 s e R /NI B i 98 H , Cive HTPK3 W] LR
miR-149 { #F FOXM1 A9 R IK , DT 52 Mie) 41 A 384 56 A
PR R B W5 UE I A e 8 R 4
CircHIPK3 2 1Kk B 38 i T LAAE Sk 05 AE P br i 4
A2 CircHIPK3 76 22 it Jo 988 v 1 ELARBIL i 18 AS 58
EIERE . AR LI, 5 NG 4 | sh-control 411 1,
CircHIPK3 Ryl 41 2 g U251 AR iR R A5 3% i
B R 224NN E kD, G A0 i e 49 T L S
2N L IR . UEBHDTER Cire HIPK3 W] BB 1 17 il
JiE IR U251 4R 2% T RS BE 7 5 40 i R 401 , ot i
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IR T AE S R & A R e rp iR B E AR .
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Al 4 2 A F miR-338 & K 3R Gk, I AT fig 3d £ 90
MMP-2 MMP-9 & [ 1A R A= 28 275 .

25 b ik, CireHIPK3 76 I 5 U251 40 g v 5
Feak, HonT g 1 #0 1) miR-338 263k i 0F i R
U251 4IRS (228, FER2m 40 i 5 3, CireHIPK3
A BB LA TRYT IS TR BT AE RS o SR, AR ST i
FEAEA R Z A, % T 59 v Cire HIPK3 #1 [1] miR-
338 ELiRJIE R, TR R A A IF b4 7 Bk o
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