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it & ik R Bk miR-5188 & ik )&, #& | AT 5% 28 B HepG2 %9 3% 74 48 /1, #) JA miRNA
Fe 3K B TR 44 35 B miRDB 3k 3 miR-5188 # £ 6932 A |, 4 F ) F 4 RNA (siRNA )
SR HepG2 #m it P vy B ik ¥e L B )5 4ol 40 R 3% 75 48 . R A £ BF % & € & PCR
 # ) GE BT 48 B LO2 A= HepG2 %8 2 P miR-5188. pre-miR-5188 #= pri-miR-5188
# & ik K, 5F o M7 K 4 4F % B RNA NEAT1 ( F X #k NEAT1 ). NONO/PSF &
&R AT pri-miR-5188 49 % w1, £ R id & X miR-5188 /&, HepG2 49 it ¢ 3% 74 4%
7 ¥ 3% 5 4K miR-5188 & ik 5, HepG2 Zm oty 34 i 6k /1 . 35, 2 F ¥ A %it &
# L (P3)<0.05), s 1% DIDO1 % iA J&, HepG2 %m i 69 38 7 #t h 3§ 3% 5 i R &
DIDOI /&, HepG2 %m it ¢9 3% shi 4k H M 33, £ F A% FE L (P3#<0.05), it
% ik miR-5188 /&, HepG2 %m it DIDO1 #) & ik /K F A& ; 34% miR-5188 & i )&,
HepG2 #m . F DIDO1 & &k K -FFH &, 2ZF¥A %TFE L (P3H<005), XK
KEF IR L AR AN 4% R 27, miR-5188 ¥e % DIDO1 mRNA # 3' 4F #9F X
(3-UTR), 5 LO2 #m fe 48k, HepG2 %m i F miR-5188 #= pre-miR-5188 &5 & ik /K F
¥R FIZ, mpri-miR-5188 4§ Rk K-F B FHAL, ZFHALTFEL (PH
0.05)., 5 LO2 @ fA8 b, HepG2 #m #e F NEAT1 ¢ & £ K F B % H & (P<0.05),
7 NONO #= PSF #9 & kK F £ F 3 R4 5 & L (P35>0.05), A&k NEATI,
NONO = PSF & iA J&, HepG2 % L ¥ pri-miR-5188 #) KA K-FH R F & (PH<
0.05), #&F NEAT1 &, HepG2 %1 iz *F pri-miR-5188 #) % ik /K FF &, NONO 5 PSF
#4948 ZAE A R 55, JF B NONO/PSF 5 pri-miR-5188 #9454, V. ## HepG2 %a jie.
¥ NEAT1 #) & A KT F+ 3, 3% T NONO/PSF & 44K 3T pri-miR-5188 #4 #n T K F,
3 7% T miR-5188/DIDO1 4h % HepG2 4 it 3% 34 4 7 69 E w4 A,
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[ Abstract] Objective This paper is to investigate the role of miR-5188 in liver cancer cells
and its network regulation mechanism. Methods After overexpression or knockdown of miR-5188, the
proliferation ability of HepG2 cell was detected. The potential target genes of miR-5188 were obtained using
miRNA target gene prediction database miRDB, and the proliferation ability of HepG2 cells was detected

after the above genes were knocked down using small interfering RNA (siRNA). Real-time fluorescence
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quantitative PCR was used to detect the expression of miR-5188, pre-miR-5188, and pri-miR-5188 in LO2
cells and HepG2 cells. The effects of long noncoding RNA NEAT1 (hereinafter referred to as NEAT1) and
NONO/PSF complex on pri-miR-5188 were analyzed. Results After overexpression of miR-5188, the
proliferation ability of HepG2 cells is increased, and after knockdown of miR-5188, the proliferation ability
of HepG2 cells is decreased, with statistically significant differences (P<<0.05). After knockdown of DIDO1,
the proliferation ability of HepG2 cells is increased, and after overexpression of DIDO1, the proliferation
ability of HepG2 cells is decreased, with statistically significant differences (P<<0.05). After overexpression
of miR-5188, the expression of DIDO1 in HepG2 cells is decreased, and after knockdown of miR-5188, the
expression of DIDO1 in HepG2 cells is increased, with statistically significant differences (P<<0.05). The
double luciferase reporter gene test results show that miR-5188 targets the 3' untranslated region (3'-UTR)
of DIDO1 mRNA. Compared with LO2 cells, the expression of miR-5188 and pre-miR-5188 in HepG2 cells
are increased, while the expression of pri-miR-5188 is decreased, with statistically significant differences
(P<<0.05). Compared with LO2 cells, the expression of NEAT1 in HepG2 cells is increased (P<<0.05), while
the expression of proteins NONO and PSF do not change (P>0.05). After knockdown of NEAT1, NONO
or PSF, the expression of pri-miR-5188 in HepG2 cells is significantly increased (P<<0.05). After knockout
of NEAT1, the expression of pri-miR-5188 in HepG2 cells is increased, and the interaction between NONO
and PSF is weakened, while the binding of NONO/PSF and pri-miR-5188 is decreased. Conclusion The
expression of NEAT1 is increased in HepG2 cells, which increases the processing of pri-miR-5188 by
NONO/PSF complex, and enhances the positive effect of miR-5188/DIDOI1 axis on the proliferation ability
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of liver cancer cells.
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* 396 ¢ [P i fgpadeak 2023 4F 12 H 25 HER 43 55 6

IntJ Dig Dis, December 25, 2023, Vol. 43, No. 6

BoA RS A (485 11402XY60 ) 5 RNA 42 B it 7
B E T R R 5 A BR A R (9745 R4132-
03 )5 S s & A bt 28 A A Y R A BR
] (585 4387406 ) 5 RIPA 2L 1 b ik 28 =
KAEMBEARARA A (5245 PO013B ),

12 F#

12,1 4081532 fAL 3 LO2 40 iy A HepG2 41 fity
PIRR SR T & 10% G 48 135 79 DMEM 85 352 56, 9f
BT 37 °C. 5% CO, AR 5 5%, SR ULnr, #i
BioA K A 20 0 D B R AR s SR L,
Lipofectamine™™ 2000 %% 4+ i 71 & K i ki . siRNA,
miR-5188 mimics 1 miR-5188 inhibitor 73 %Il #% Y &
YN, FeUelT 48~T2 h WCAELNME, TR SsL.
1.2.2 4B 3G 5 68 1 R DU SR MTT 3 46 1 41
L 385 BE R 1. 43 R A8 B2 KO ) LO2 4H M A
HepG2 Al Fp ZHT R 1) 96 FLAR, W H 11k
{8 F MTT i85 (5 mg/mL ) 6 I 200 Jifd 1) 184 % fig

Foe HE ) 6 U I A5 A T 4 A

1.2.3 NONO. DIDOI #il PSF () F ik K ER I %
FH 25 11 5T ER 76 #5 4G Il NONO ., DIDO1 Al PSF (1) 3
KA. T2 2% v h AR 45 HepG2 41 L 24 ff )
{5 F BCA &5 I e 32X 5510 60 4 DN 48 1 o vk B . ok
SDS-PAGE #F I FE Uk 43 B 25 11 I % Bt fiff I A
44 ($T GAPDH., NONO. DIDO1 Hi PSF #i {4 )
X He e AT SRR . A ECL 357 & A I 4K (1 i,
{4 F§ ChemiDoc™ XRS * 3 7 BUZ AL 3R B 14

1.2.4 PSF 5 NONO #H B/ I 0y & I SR FH %o 9%
LT TE £ A R H 5T B 5 K I PSF 5 NONO Y
FEAE R Sy L U0TE iR 2D B8 « M2 pg 7 =
PEHUAR T4 CT7E200 pL R fEZ R 5 G &
1 Dyna Bk T8¢ 2 h, FH24M 0% sl vk % 3 KU,
JITA 300 pL 4> 4 i 52 B0y (FH RIPA 24 i Wi i &
) HepG2 4l it ). #HIRG Y T 4 CTIERBH 2 h,
KXk FHAMER R ARG, EHETET
1XSDS Gz vhi v, 280 FH T SR 92 B3l 437
1.2.5 miR-5188, pre-miR-5188. pri-miR-5188 Fl
BEAE S S RNA NEAT1 [ 3k /K AT R FH S A
# 6 & & PCR ¥E 4 M) LO2 41 Jifd F11 HepG2 41 Jifd
miR-5188, pre-miR-5188 . pri-miR-5188 F1 K &% A 4
s RNA NEAT1 (& 3C & Fk NEAT1) A9 3K ik 7K F-
fift HI RNA 2 B0 7] &2 43 25 LO2 2 il Fi HepG2 4
LA B RNA, 42 B8R 7 5730300 6 U B 5 50 RNA
A 1% cDNA, L cDNA E N ft, i AR S 519

AT . PCR MY J B 45 F : 50 °C 2 min, 95 C
10 min; 2k 5 95 °C 15's, 57 °C 60's, i1 40 MG,
{# Ff Bio-Rad T100 % il Bio-Rad CFX96 %! PCR 1% 43
HiE4T cDNA A A S PCR JZ i o

1.2.6  NONO/PSF ‘5 pri-miR-5188 #H H. 1F H i #
M SR 58 40 38 1k H 9% U0 UE 457 K 46 il NONO/PSF
55 pri-miR-5188 4 A H./E Fl. ¥4 15 em K5 37 1L
%) W% BE 2 Jf A pK ¥4 19 PBS HP Bk 2 YK, 7E 254 nm
PR AYLESMT (120 mI/em®) F22HE, 7E 1 mL Tris-
HCI 24 22 vhif b T vk %1487 244#% 10 min, %L
A A0 1 700 A RNase IR B IR E, 4R
JGHE 4 CTLL17 000X g #2500 5 min. LSS S pg
$T NONO #L{A& . it PSF H1 {4 il % 1 [\] Fh G 25 1
Dyna 2k F7E 4 C'F Jig§#% 90 min. FH T &4~ J W 1
G % M Dyna Bk 7 (80 puL) F 1 mL 24 fig 28 wh g o
VE2 WK, FHAE 4 C T | mg/mL A4 i1 14
12 ho H4 2R FH TR PE T 100 pnL 246 22 vh i
SRIGISINZE R NE T, 4 CFHEFEME 2 he &
J FH e AR 22 R SRR R 2 Ik, JF T R 22 op
WEVE U 3 W PR UTVE 1Y FE & FH O S0 W A 12 g
I (DNase I ) 4b#, SRJ5 HHE AE K Efk. A
RNeasy MinElute #1127 £ 2l ft RNA.

1.2.7 @ Bk NEATL 9 240 M0 & # g 0 & BR
NEAT!1 /] HepG2 4l s, LA 4% 5% NEAT1 7£ pri-miR-
5188 fim T o Yy AF . ffi F CRISPR 2 A 4w 48
T. H (http://crispr.mitedu) & i1 /N 7] 5 RNA
(sgRNA ). ¥ 4 X} sgRNA J¥ 51 3 [% | PiggyBac Jfi
ki (PBC2) Hr, %%t sgRNA H57 F U6 k5 8h+. fifi
FH Lipofectamine™ 2000 %% 4¢3 714 5 4 sgRNA [
PBC2 Jiz A il £% ik Cas9 1Y 5 ki 7% Y4 2 HepG2 2
Jorf, B Yk )s 24 h, R ) R A0 A BR NEATI
MIAIE 4 do 15 20 EE 3% T 10% G 4 g BA
E A R BB DMEM B 32 56 b, UG 78 43 3
ANTEREZ B 1~2 do SR FH B 400 9 ok 16T it
5

1.2.8 miR-5188 5 DIDO1 # [a] 5 & By A M F) H
miRNA # 5 [ 7 1] %% 4% 4 miRDB 3K H{ miR-5188
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RPS6KA2 FEH o 2R FH WU O 2= Il 41z 45 56 K] 55 56 A
Il miR-5188 5 DIDO1 [y #[n] 3¢ £ . §7 4% DIDO1 3'
JEBPEIX (3-UTR) B4R (WT) FE, T
1E miR-5188 J& 75 #{1 [i] DIDO1 mRNA ) 3'-UTR. )i
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R T TG 1 49 70 9% o o A AR B Yt %2 HepG2 A 7,
IEFE G YL I 48 h N FH XU o 2K il 4 15 L R 4 &
SR IN 22 A ] 4b R A HepG2 4H i 9¢ ' & B I 1 .
1.3 %t o

i SPSS 22.0 34 it A7 48 it 22 43 Hr . iH R
REAHI B R E 2 (Y+s) Fo8, 2 4108 F ik
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EERMER, P<0.05 NESFAGHHE X,
2 #R
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0.05), UK 5, [FI}id 23k miR-5188 1 DIDOI )7,
HepG2 4t i i 34 58 g ) Tt . % 21k, WAl 6.
2.2 NEATI 4~ % NONO/PSF £ 4 1k % s JF 1% 3t
pri-miR-5188 &9 /m T

5 L0240 g A Ik, HepG2 4l ifg ' miR-5188
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BeskJa, Kit RNA 255 4. RNA fif Jie il n] 76 5
AN T B BE P Y miRNA 59424 & A8 M. 35 45 F
¥ 438, NEAT1 A U #F NONO/PSF & & 4 JF i ',
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A A 20 K P 1 S50, R R AT I DR 3 36 2k 3 1 2
PSEE, R — A AR NEAT 9/ BUBE AL DL 56
TEABF T 4518
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