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TE 2Rk K T s 5 2 AR A i RS2 56 K6 ) miR-224-5p 5 EGR2 25451500 ; EAU 526460 HepG2 21 i BH 4 2%, i = 41 il A
Ao DU ZH ML P8 T2, Transwell SEEGAG A0 IR 2840, MR SC I ks M A M E o 22, R S5 4UMH L, HCC 44 rh miR-224-
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JIT s DMEM K 37 He iy B 46 5t R FRHA R W 5
JI-9EE cDNA SR B b i 58 A= W) R BR 2 7
TS B SE ] Agilent 23 W] 5 8] AR 22 B AUET
g H HAS OLYMPUS 73 5] 5 4i i 8 T A6z i 1050 &1
FIULBH T ZRAE B BRA A 225885 % C A 36
[E Sigma-Aldrich /5] ; Gt EGR2 $ifiil H 3£ [F Af-
finity 227 5 S 40 B-JL 8 & 13 ( B-actin) FLIAW A 3
[E ProteinTech /2 F] o
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1.2.1 a3z AJTIEAUM HepG2 {RIRAR-AF T

- 180 CHA T . POHEH 40 E T 37 CKE K
B B B T & 10% I3 ) DMEM 15 32 3 R
49,1 000 r/min B5.0> 5 min, 3 R AR SE
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Fo MAIMLALA 5 E] 80% B, LS 418,24 h
JEHRIE 72 h R
1.2.2 BmaHErisn HERKRRERIMY
HepG2 4ii i 73531 5 B AR5 Y 2H ( Control 21 ) | R XS
BB (Lv-sh-NC 4] ) .miR-224-5p {4 ( Lv-sh-miR-
224-5p ) FEATHE IR, 24 b J5 M A AR L A K
( multiplicity of infection, MOT) {H #7755 4L ; 4k 22 5%
e 24 hJ5, WL A BE 1Y B R RO AR B SR
5532972 h 5, WA T WS QRO ARG 75
FIREHRIE R 5 pe/ml REE1E 522 24 h, i BE A7
G RN, ARSI, AT Je 2L 5L 5
1.2.3 ) RNA R B e A 4R N EGR2 1
it SIRNA K LB R 3k 23k 14 (pCD5-ciR )
HoAS BT BE TR R A IR S ), SR Lipofectamine
3000 FHF EGR2 T4 v Be B PR R, 3 Kk
UK (pecDNA3. 1-EGR2 ) Jz Ho 28 B A4 Xof B 43 3] 5 e
XPECA IR HepG2 20N, HAPAL SE Gk, 73
HARFE G (Control 41) (BAYE X MR (Si-NC 4H) |
SIRNA # L2 (Si-EGR2 41) i F ik X} B4 (Oe-NC
) [ EGR2 i3 Fh A4 (Oe-EGR2 2) .
1.2.4 Ay esmn KA RIES MR
2H K% ( TCGA) B8 £E (https ;. //portal. gdc. com) Ff
4 HCC I i RNA seq dh AU IV A I R £ ., 2
YA 374 1] HCC o Fi 50 ] 1F 5 6 BEFEAS AT 4
Bro
1.2.5 %af %k 2 & PCR % 3 (quantitative real-
time PCR,qPCR) i F§ TRIzol & 77| M 40 i A $2 BX
A4 RNA i3 DNase I 4bBi4fifk,, 34 Jf] PrimeScript
RT reagent & [n]%% 58 i, cDNA, {# ] SYBR ®) Premix
Ex Taq™ #£47 qPCR, LA B-actin F1 U6 V£ Ky N2, it
P9 E B HT. qPCR W A5F4:95 °C |5 min,
95 C .10 s, 60 C 15 s, 72 °C .20 s, 3L 40 MFIF,
FeJ R 27 2SR A ek

i gPCR X il 4 4 9 A JIFJE cDNA S A
(e¢DNA-HLivH30PGO1) #1T miR-224-5p J U6 RNA
FE B KA X N cDNA GRS Fr ((¢DNA-
HLivH60PGO2 ) #£47 EGR2 J% B-actin RNA %357k -
R, K 2H 2L cDNA SES 47 3 000 o/min £5.00 1
min, il 4R A WE AL, BT E Tk B LS
min f5,3 000 r/min B.(» 1 min, 47 qPCR 3254,
qPCR S W 44 4:50 °C .2 min,95 °C .10 min, 95
C.15s, 60 C .1 min, 3 40 M EFH. WLFE 1 (miR-
224-5p 1 U6 W51 81 h ) M B 1 A ) R A FR
OB IR ATE) o

&1 59F5
Tab.1 Primer sequences
Genes Primer sequences
EGR2 F: GCTGACACGGCACATCC

R: ACAGTAGTCACAGGCGAAGG
F: GGCACCCAGCACAATGAA
R: TAGAAGCATTTGCGGTGG

B-actin

1.2.6 Western blot 23 RIS A HHEH
G, RN E AP ERR B L E 2 h G,
IAGSHT EGR2 HTK (1 = 500) F bt B-actin HLiA
(1:5000)f#&T 4 CrkFdH. VeSS, 5 HRP
IR L EHT A TG (1 ¢ 5 000) —&IBFH 2 h, YEE
FBC Kb 24 RO EHOT SEI A5 R TR . X R 2
RO CREE AT AT . TR HARX Kb &=,
1.2.7 EdU %3 e S250 SR & 20 40 M 47 7%
Yo TR 24 h 5, A 10 wmol/L EAU YLy 5 57
FETPIER 2 ho PRiCMPEERS, RS E 1S min, fil
NG 3% BSA {1t PBS P42 )G, 4422 0.1 ml &
0.5% Triton X-100 fi¥) PBS %7 20 min, JE#% H AN
A E , #EEHFE 30 min, )5, A 10 pumol/L
DAPI %448 5 min, PBS PEEAIAE 2 K, & T9O0E
B R A

1.2.8 mie A %=k KA HAMIENEE 5 x10°
A/ml PPERE ISR T 6 fLikh . B0 4 g
Ja  BEEIF A 500 wl 454 2w B 40, A
5 pl Annexin V-FITC {E5] 5, 4RSI A 10 pl PT, =
THEEIFE 15 min,  EHUINIE A8 T2,
1.2.9 wiexREE  WAMEE 2 x10° 4~/ml
FEmh 6 FLIRITHE YL 37 C T F 6 fLiR 5 2 4
L85 B3R 95% A S B F K 35 % KR40 O TG IV Ky
FEIFMA 1 ng/ml 222G FR C 43 1 h, 200
wl A Sk o R 4 B2 A . PBS Sl UE S , F t  E
TG DMEM rh3% 5 48 h, 0,48 h B £
JRAEKIEN,

1.2.10 a4z & 5% B Transwell /NE A
24 LA, T SE A% B 4T 19 Matrigel B8 2 /N %
B, & T 37 C#ivk 2 ho W54 )5 09 40 i H
DMEM }5 530 (TC MG ) #1787 , I 200l 42 Fif
T4 Matrigel (1 Transwell /N2 |21 (5 x 10* 44
Wi/ %) o FFEIN 10% A 2R 135 1% 800 ! DMEM fE
ik 2E5 1R i A Transwell M TS, 37 CFHE
24 h J5, AR L BR TC B 40, [55E 4 A 15 min,
0. 5% 25 5 Z I Y 5 30 min, FEALTESE T EE+E S
MBS, 8
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1.2.11 R AFHRELAR EH {4 R
(h-EGR2-3UTR-wt) F1%5€75 A (h-EGR2-3UTR-mut )
W ZR R A5 FE PR Bk . K557 293T 4iffd+ 96 FL
B, 46 Lipofectamine2000 %% 432050 Ui B 43 #£ 47
Yo ¥ h-EGR2-3UTR-wt =% h-EGR2-3UTR-mut X7
JEFR i 2 R SR 433 5 miR-224-5p mimic 3§,
NC mimic $t5% % 293 T 4Hffurh . 56545 B A7 48
he 22, D E DGR B TR

1.3 Zit= 43 K GraphPad Prism 6.0 47
Gt otr. TR R DER 3 R, IR R
x =5 FN WG B 50T TCGA B8 PSR Rk A
g , LA W2 [B) LR ¢ K, 22 4[] Y G L3
K H R 2 J7 224781 ( One-way ANOVA) , P <0.05
hESAEGIEE L.

2 HR

2.1 @K miR-224-5p [ Xt HepG2 4l f & ¥ 1T
AR TCCA s 7 45 2R 7R, HCC Jg 4 41

(6.63 +1.94) 1 miR-224-5p ik & T 24140
(4.03 £1.23) , R A GI¥E X (U=17 195,P <
0.001) . qPCR Kzl 255 @R, 5o 4141 (1. 44 =
0.80) #H Lk, HCC 4147 (6. 51 +3.85) 1t miR-224-5p
FikThm (1 =3.651,P <0.01) ; 514 AT LO2 4
Jf2(1.00 £0.05) AH Lk, HepG2 4 Jifd (10.49 +0.61)
i miR-224-5p 35 F+15 (¢ =26. 839, P <0.001) ,
PR R AL YL sh-miR-224-5p J5 , EdU 325645 5 55
7,5 Lv-sh-NC 4 AH ., Lv-sh-miR-224-5p 4] HepG2
il 24 h EAU BHPEAHIE SRR (P <0.01) ; =4
ARG 25 5 B 7%, 55 Lyv-sh-NC 414 H , Lv-sh-miR-
224-5p 2l HepG2 4HJI T3 I (P <0.01) ; Tran-
swell 5206 46 285 5 & /R, 5 Lv-sh-NC 41 4H kb, Lv-
sh-miR-224-5p 20 HepG2 4il Jfi {7 Z ¥ F W (P <
0.01) ; W SLEAG I 25 R /R 5 Lv-sh-NC A LL,
Lv-sh-miR-224-5p 41 HepG2 4 it 48 h 41 i T F5 %
TRE(P<0.01), WLE T A~DFIZ2,
2.2 miR-224-5p #EFEEGR2 WG K il

A Control Lv-sh-NC Lv-sh-miR-224-5p C Control Lv-sh-NC Lv-sh-miR-224-5p
=)
el
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5
A =
[}
%‘3 <=
s &
B Control Lv-sh-NC Lv-sh-miR-224-5p
10’ 10’ 10’
Q2-1 Q22 Q2-1 Q22 Q2-1 Q22
p 0.91% 2.21% 6 0.72% 2.72% o 1.44% 15.04%
10 10 10
10° 10 10°
<, <, T
210 210 210
10’ 10’ 10’
Q2-3 Q2-4 Q23 Q2-4 Q23 Q2-4
14 94.48% 2.40% 14 93.51% 3.06% 101_4 69.40% 14.13%
o" 10"
10" 10" 10" 10" 107 10° 10%° 10”7 10° 10° 10" 10 10" 10% 10" 10" 100 10* 10° 10° 10%
APC-A APC-A APC-A

B 1 & miR-224-5p [F3% HepG2 HMfIGTE VAT BERIBHF N
Fig.1 Effects of interference of miR-224-5p on proliferation, apoptosis, invasion, and migration of HepG2 cells
A :The proliferation of HepG2 cells after miR-224-5p knockdown was detected by EAU x400; Red: EdU; Blue: DAPI; B:The apoptotic rate of
HepG2 cells after miR-224-5p knockdown was detected by Flow cytometry; C:The invasion ability of HepG2 cells after miR-224-5p knockdown was detec-

ted by Transwell invasion assay x200; D:The migration capacity of HepG2 cells after miR-224-5p knockdown was detected by cell scratch assay x 100.
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R2 FAEMEK EIU BERMEE(n=3) JATE(n=3) BEH(n=5)RIEIBE(n=3) k& (v zs)
Tab.2 Comparison of EAU ositive cell rate (n =3), apoptosis rate (n =3), invasion number (n=5),

and mobility (n =3) among all groups(x = s)

Groups EdU positive cell rate( % ) Apoptosis rate( % ) Number of invading cells Migratory cell rate( % )
Control 41.26 £1.67 5.18 £0.53 220.40 +£22.81 72.69 £0.43
Lv-sh-NC 41.69 £0.97 5.01 £0.83 230.20 +£30.33 71.53 £1.91
Lv-sh-miR-224-5p 26.84 £2.24 " " 34.79 £5.09 " " 107.00 +9.57 " * 52.22 +0.35" "
F value 73.431 98.469 45.925 300. 627

P value <0.01 <0.01 <0.01 <0.01

**P<0.01 vs Lv-sh-NC group

B EL R sE a6 2h R R W, hsa-miR-224-5p + h-EGR2-
3UTR-wt 41 %% )t % i 1% P4 Ik T NC mimics + h-
EGR2-3UTR-wt 4 (n =3, =18.157,P <0.01) ; hsa-
miR-224-5p + h-EGR2-3UTR-mut 41 5% Y6 Z i 15 1 5
NC mimics + h-EGR2-3UTR-mut 2 % 5% L5512 &
X (n=3,1=0.110,P>0.05), WK 2,

1.5r [ NC mimics
miR mimics
2
= 1or
9
<
2
s
b=t
205} ok
Q
0

EGR2-wt EGR2-mut

2 WK RMERE R G LIRWIE miR-224-5p 71 EGR2 $B[E % F
Fig.2 Dual luciferase gene reporting experiments verified

the targeting relationship between miR-224-5p and EGR2
** P <0.01 vs NC mimics group.

2.3 ERi% EGR2 Jaxt HepG2 44 ¥ 1T A M
M8 TCGA Bl ESE R s , HCC J4H 4 (1.35 +
1.00) 1 EGR2 Fih kTR 524H41(2.68 £1.07) , 22

SE G E L (U =4 539,P <0.001) ; gPCR FI
Western blot 5239 25 3 (&l 3) R, 555 H 4
(1.94 +0.92) fH I, HCC #4041 (0.92 +0.57)
EGR2 3535 F /(1 =3.822,P <0.01) ; 5 A IE% HiT
LO2 4 AH He , HepG2 4 i EGR2 mRNA[ (1. 00
+0.11) vs (0.35+0.03) ,2=10.356, P <0.01] %
FHEAKFE[(1.15£0.10) vs (0.52 £0.12),¢ =
6.762, P <0.01 ] #iE TR,

1635 EGR2 |5, EdU S2EG45 2R, 5 Oe-NC
HAH L, Oe-EGR2 2 HepG2 4fifitd 24 h EAU FH M40
HIZEFEAR (P <0. 01) s Ji xR MR M S5 R R, 5
Oe-NC ZHAH I, Oe-EGR2 2 HepG2 4 At 1 F& 1%
(P <0.01) ; Transwell SZ56 #6145 5 1 75, 5 Oe-NC
AL, Oe-EGR2 4 HepG2 4 il {2224 T [ (P <
0.01) ; IR S g A M 45 R 2 7n 5 Oe-NC ZHAH I,
0e-EGR2 4] HepG2 4iififl 48 h 4UfIiFFE % FRE(P <
0.01), W3 FiE 4 A~D,

LO2 ku

EGR2 50

&3 Western blot 1|48 EGR2 E AR IE/KE
Fig.3 Western blot analysis of EGR2 protein

expression in both groups

%3 &A1 EdUEEHARE(n=3) HARBATR(n=3) BEH(n=5)RIEIBE(n=3) kB (x+s)
Tab.3 Comparison of EAU positive cell rate (n =3) ,apoptosis rate (n =3), invasion number (n=5),

and mobility (n =3) among all groups (x +s)

Groups EdU positive cell rate (% ) Apoptosis rate (% ) Number of invading cells Migratory cell rate (% )
Control 51.27 £4.65 5.07 £0.58 223.40 +£25.61 71.25 £0.45
Oe-NC 50.02 £1.83 5.21 £0.41 220.00 +34.87 71.01 £1.94
Oe-EGR2 30.87 £3.99 "~ 34.27 £4.04" " 89.60 +12.28 " " 55.31+2.41""
F value 28.795 151.403 43.160 76.713

P value <0.01 <0.01 <0.01 <0.01

** P <0.01 vs Oe-NC group.
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=
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Oe-NC . Oe-EGR2
Q2-2 10 Q2-1 Q2-2
2.72% o 1.56% 19.37%
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10’
<
w10
[
10’
Q2-4 Q2-3 Q2-4
2.40% 14 59.79% 19.29%
100 10° 10° 10° 10% 10”7 10° 10° 10" 10° 10° 10*
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E 4 id3FRiE EGR2 |53 HepG2 G5 AT BERIBH I
Fig.4 Effects of overexpression of EGR2 on proliferation, apoptosis, invasion, and migration of HepG2 cells

A: The proliferation of HepG2 cells after EGR2 overexpression was detected by EJU x400; Red: EdU; Blue; DAPI; B: The apoptotic rate of

HepG2 cells after EGR2 overexpression was detected by flow cytometry; C: The invasion ability of HepG2 cells after overexpression of EGR2 was detected

by Transwell invasion assay x200; D: The migration ability of HepG2 cells after overexpression of EGR2 was detected by cell scratch assay x 100.

2.4 miR-224-5p i&3F EGR2 3t HepG2 £ 1 4 4
FIT AR Western blot 23645 R, 5 Lv-
sh-NC 4 #f Ht , Lv-sh-miR-224-5p 4[] EGR2 % [ /K F
FkTE (P <0.01) ;5 Lv-sh-miR-224-5p + si-NC
ZHAH L, Lv-sh-miR-224-5p + si-EGR2 4 EGR2 & [
TR TRE(P <0.01), WLFk4 FIE S,

EdU 528525 B 7R, 5 Lv-sh-miR-224-5p + si-
NC ZH A I, Lv-sh-miR-224-5p + Si-EGR2 4 HepG2
4iiffl 24 h EAU BHEZAHIE ST & (P <0.05) ; 24
LA A I 45 5 7R, 55 Lv-sh-miR-224-5p + si-NC £
FH L, Lv-sh-miR-224-5p + si-EGR2 41 HepG2 4l ity 7
T2 FFE(P <0.01) ; Transwell SZ50AG I 25 5 B
5 Lv-sh-miR-224-5p + si-NC Z04H [t , Lv-sh-miR-224-
5p + si-EGR2 4 HepG2 A M ZF B T & (P <
0.01) ; RIJE S5 465 0 25 H 2. /R 5 Lv-sh-miR-224-5p
+ si-NC #H #H [t , Lv-sh-miR-224-5p + si-EGR2 #H
HepG2 Zfifl 48 h i H % Tt (P <0.01) . VL& 6A
~D fi 4,

Lv-sh-NC - + - -
Lv-sh-miR-225-5p - - + +
si-NC - - + -

si-EGR2 - - - - + ku

EGR2 50

B-actin 42

&5 Western blot il &4 EGR2 & HRIA&KF
Fig.5 Western blot results showed EGR2 protein

expression in each group
3 itig

AT AE SR, 7 5% i e DR 3 7 I8 2 A 0 2 e o
BRI 25 B E— A, SRS 0 A
BERs SR L P ) mBRNA AKSF | (H 55 34 5 WL B2k
e B R AR R AT REE' L X H P o 4% RNA
25T % RNA a8 PERH I L & miRNAs f)
P47 miRNAs ©WHE B 1 FE A mRNA 5410 )
LD (1 0% DA T 98045 e 1) 22T L R 2
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A Control Lv-sh-NC Lv-sh-miR-224-5p Lv-sh-miR-224-5p+si-NC  Lv-sh-miR-224-5p+si-EGR2
=]
5
m
—
~
<
a
]
80
Bt
Q
=
B Control Lv-sh-NC Lv-sh-miR-224-5p Lv-sh-miR-224-5p+si-NC  Lv-sh-miR-224-5p+si-EGR2
107 Q2-1 Q2 107 Q2-1 Q22 107 Q2-1 Q22 107 Q2-1 Q2 10" Q21 Q22
1.14% 2.19% 0.55% 1.72% 0.84% 9.38% 1.11% 6.37% 0.80% 4.68%
10° 10° 10° 10° 10°
< 10 10 10 10 10
20 10° 10° 10° 10°
10° 10 10’ 10 10°
Q23 Q-4 Q23 Q2-4 Q23 Q-4 Q23 Q24 Q23 Q-4
Lo 9% 267% ) 95.18% 2.56%  76.05% 13.73% L TLST% 2095% | 89.02% 551%
100 100 10° 10° 10° 10 10' 10° 10° 10° 10° 10 " 10' 10° 10° 10° 10°  10° 10" 10° 10° 10° 10° 10" 10" 10’ 10° 10' 10°  10°
APC-A APC-A APC-A APC-A APC-A
C . . . . .
Control Lv-sh-NC Lv-sh-miR-224-5p Lv-sh-miR-224-5p+si-NC Lv-sh-miR-224-5p+si-EGR2
D Control Lv-sh-NC Lv-sh-miR-224-5p Lv-sh-miR-224-5p+si-NC  Lv-sh-miR-224-5p+si-EGR2
<=
=)
<=
e
<

6 miR-224-5p i&T EGR2 3% HepG2 At s AT (2 E TR M
Fig.6 Effects of miR-224-5p on proliferation, apoptosis, invasion, and migration of HepG2 cells through EGR2
A The effect of miR-224-5p on the proliferation of HepG2 cells through EGR2 was detected by EAU x200; Red: EdU; Blue: DAPI; B The effect
of miR-224-5p on apoptosis of HepG2 cells through EGR2 was detected by flow cytometry; C: The invation ability of miR-224-5p on HepG2 cells through
EGR2 was detected by Transwell invasion assay X200 ;D: The migration ability of miR-224-5p on HepG2 cells through EGR2 was detected by cell scratch
assay x 100.

il

5% https://www. cnki. net
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R4 FHEE EGR2 BEHKF(n=3) EdU MFAME(n=3) HIATE(n=3) BEH(n=5) REBE(n=3) L (x +s)

Tab.4 Comparison of EGR2 protein expression levels (n =3), EdU positive cell rate (n =3) ,apoptosis rate (n =3), invasion

number (n=5), and mobility (n =3) in intergroup cells (x +s)

EGR2 protein EdU positive Apoptosis Number of invading Migratory cell
Groups levels cell rate (% ) rate (% ) cells rate (% )
Control 0.34 £0.08 44.57 £3.13 4.70 £0.52 222.70 £15.53 72.00+1.72
Lv-sh-NC 0.33 +0.07 42.35£6.72 4.62 +£0.37 227.07 £29.28 70.98 £0.75
Lv-sh-miR-224-5p 0.58 +0.11" 28.77 +1.83" " 23.11+0.97 " 110.33 +8.86 " * 54.83+0.74" "
Lv-sh-miR-224-5p + si-NC 0.54 £0.09 26.80 +1.53 25.90 +1.24 107.30 +8.73 56.06 +1.35
Lv-sh-miR-224-5p + si-EGR2 0.23 +0.05™ 35.38 £4.20" 8.96 +1.07% 202.36 £21.22% 68.30 £1. 10"
F value 10.251 11.969 394.380 41.437 97.631
P value <0.01 <0.01 <0.01 <0.01 <0.01

** P <0.01 vs Lv-sh-NC group; *P <0.05, *#P <0.01 vs Lv-sh-miR-224-5p + si-NC group.

SEH & L miR-224 i F ik, miR-224 15 5 .
HCC &9 E th 3k L, SR, 76 FL AR 1 51 i
R S5 A PR T B miR-224 1 R R,
miR-224 T j J 3£ F miRNA 1297 5 i 11— W 7E
A . AWFEEE R BR , miR-224-5p 7£ HCC 4141
HepG2 Zififssh 363k B, #1278 miR-224-5p Kk
HCC i 5%, ik miR-224-5p J5, EAU 555 i
A L AR | Transwell {7 28 52 56 F 4] IR 58 5 R
HepG2 4G 58 (228 TR HE 1 T K, A ML 8 - T
5, < B] miR-224-5p REE e HepG2 4 4 5 | f=
22 0T M AR T

ARSI R B S LR IE S miR-224-5p
5 EGR2 BBt 245G o EGR2 |7 {2 AFAE T e T e it
PR R AR R Z A, HEES 5HEA
P Ar A AN R 0 S A i A W e Th gt
NFAT2 8 3 |94 EGR2 | FasL, i M5 F 40 ME M T,
M HepG2 4012 22 AT A" s miR-17-5p BEH
3 3 0 o) FEHR g 400 B R 1 EGR2 SledsiZ b A e A= 4
L [HRT, Zang et al ' BF5EFE B miR-224-5p
5 EGR2 2545 4 1 WUIR Bt Hh () 4 M AT 4% A= 28 AN
EMT, A& #F 358 45 R 8. /8, EGR2 7£ HCC 2 21
HepG2 4iijffirh ik T, ehh, 358 EGR2 J5 , bf
FEAR L], HepG2 4 3G 5 (=28 T REST T
K, 4R T Fh i, 388 EGR2 e 25 HCC YK
R AN, AV G S DI RE LR B, T4
EGR2 ] 49 10 % i Ik miR-224-5p X HepG2 4f Jifg
WE AR 2RI I I B A R T P AR VR A 2
M A miR-224-5p fe i HepG2 4111551 .12 2% . iF
FERE Sy el 4n e A T-VE S EGR2 5 5%,

25 ik, miR-224-5p fEfE L 5 EGR2 454
HEMfEE HepG2 2 M3 5 , = 2% F1 4H i i #5 fE T,
PIHIANMEIR T, HCC i it fit v i 6B P 4% 1 2L

FE 3 A9 PR R R4 R 1) miRNA 431
PRI, miRNA 7% B ) 38 5 BE S 17 0 A M (i =9
PR, TS RAE L T ST B  BUIA YT B Bk
2 R MR ST

(1] j™itiE, 57008, PME AL UROCT 76 i 40 s v i) 3R Jox
Jigeg K HE s ()] BRI A4, 2024, 59(8) - 1339
—46. doi: 10. 19405/j. cnki. issn1000 — 1492.2024. 08. 008.

[1] Yan HY, Lao Y X, Sun B C. Expression of UROCI in hepatocel-
lular carcinoma and its effect on tumor development[ J]. Acta
Univ Med Anhui, 2024, 59 (8): 1339 —46. doi: 10. 19405/].
cnki. issn1000 - 1492.2024. 08. 008.

[2] Nagaraju G P, Dariya B, Kasa P, et al. Epigenetics in hepatocel-
lular carcinoma[ J]. Semin Cancer Biol, 2022, 86 622 - 32.
doi:10.1016/]. semcancer. 2021.07.017.

[3] Uzuner E, Ulu G T, Giirler S B, et al. The role of MiRNA in
cancer; pathogenesis, diagnosis, and treatment[ J]. Methods Mol
Biol, 2022, 2257 375 -422. doi.10. 1007/978 -1 - 0716 —
1170 -8_18.

[4] Wang Y, Toh H C, Chow P, et al. microRNA-224 is up-regulated
in hepatocellular carcinoma through epigenetic mechanisms [ J].
FASEB J, 2012, 26 (7). 3032 — 41. doi: 10. 1096/1j. 11 -
201855.

[5] Liu X, Shi H, Liu B, et al. miR-330-3p controls cell proliferation
by targeting early growth response 2 in non-small-cell lung cancer
[J]. Acta Biochim Biophys Sin ( Shanghai) , 2015, 47(6) ; 431

—40. doi:10. 1093/ abbs/gmv032.

[6] Vilimova M, Pfeffer S. Post-transcriptional regulation of polycis-
tronic microRNAs. Wiley Interdiscip Rev RNA. 2023 Mar; 14
(2) :e1749. doi: 10.1002/wrna. 1749.

[7] lacona J R, Lutz C S. miR-146a-5p: expression, regulation, and
functions in cancer [ J|]. Wiley Interdiscip Rev RNA, 2019, 10
(4): el533. doi:10.1002/wrna. 1533.

[8] Hussen B M, Hidayat H J, Salihi A, et al. microRNA; a signa-
ture for cancer progression [ J ]. Biomed Pharmacother, 2021,
138 111528. doi;10.1016/]. biopha.2021. 111528.

[9] Takahashi S, Takagane K, Ttoh G, et al. CCDC85A is regulated



ZHEFAKFFIR  Acta Universitatis Medicinalis Anhui 2025 Jun;60(6) - 1029 -

by miR-224-3p and augments cancer cell resistance to endoplasmic the malignancy of hepatocellular carcinoma through inducing Egr2
reticulum stress[ J ]. Front Oncol, 2023 ,13:1196546. doi: 10. expression[ J]. BMC Cancer, 2020, 20(1) : 966. doi:10.1186/
3389/fonc. 2023. 1196546. 512885 —020 — 07474 -0.

[10] Zang C S, Huang HT, QiuJ, et al. miR-224-5p targets EGR2 to [13] Geng X, Sun Y, Fu J, et al. microRNA-17-5p inhibits thyroid
promote the development of papillary thyroid carcinomal J]. Eur cancer progression by suppressing early growth response 2
Rev Med Pharmacol Sci, 2020, 24 (9): 4890 - 900. doi: 10. (EGR2)[J]. Bioengineered, 2021, 12(1) : 2713 —22. doi:10.
26355/ eurrev_202005_21178. 1080/21655979.2021. 1935137.

[11] Du G, Wang X, Wu Y, et al. Downregulation of miR-140-5p af- [14] Roy B, Ghose S, Biswas S. Therapeutic strategies for miRNA de-
fects the pathogenesis of HSCR by targeting EGR2 [ J]. Pediatr livery to reduce hepatocellular carcinomal J]. Semin Cell Dev Bi-
Surg Int, 2020, 36(8) : 883 —=90. doi:10.1007/s00383 —020 — ol, 2022, 124 134 —44. doi: 10. 1016/j. semcdb. 2021. 04.
04686 —0. 006.

[12] WangJ, Zhang Y, Liu L, et al. NFAT2 overexpression suppresses

The mechanism of miR-224-5p on proliferation, apoptosis, invasion,

and migration of human hepatoma cells HepG2
Gu Lingyu', Wang Lixin'?, Cui Jie’, Dong Hui’
('Dept of Clinical Laboratory, Cardio-Cerebrovascular Hospital , General Hospital of Ningxia
Medical University, Yinchuan 750000 ; *Laboratory Medical Center, *Institute of Medical
Sciences, General Hospital of Ningxia Medical University, Yinchuan 750000 )

Abstract Objective To investigate the mechanism of miR-224-5p on proliferation, apoptosis, invasion and mi-
gration of human hepatocellular carcinoma HepG2 cells. Methods The RNA expression levels of miR-224-5p and
early growth responsive gene 2 ( EGR2) in patients with hepatocellular carcinoma were obtained from the TCGA
dataset. Normal human hepatocytes LO2 and hepatoma cells HepG2 were cultured in vitro, and the HepG2 cells
were transfected with lentiviral vectors ( knockdown of miR-224-5p), small interfering RNA fragments or overex-
pression vectors (interference and overexpression of EGR2). The expression levels of miR-224-5p and EGR2 in
hepatocellular carcinoma ¢cDNA chips and cells were detected by quantitative real-time PCR (qPCR). The expres-
sion level of EGR2 protein was detected by Western blot. Dual luciferase reporter gene assay was used to detect the
binding of miR-224-5p to EGR2. HepG2 cells positive rate were detected by EdU assay, apoptosis rate was detec-
ted by flow cytometry, cell invasion number was detected by Transwell assay, and cell mobility was detected by
scratch assay. Results Compared with paracancerous tissues, the expression of miR-224-5p was increased and the
expression of EGR2 mRNA decreased in HCC tissues. Compared with LO2 group, the expression of miR-224-5p in
HepG2 cells increased, and the expression of EGR2 mRNA and protein decreased. Compared with the Lv-sh-NC
group, the 24 h EdU positive cell rate, cell invasion number, and 48 h cell mobility of HepG2 cells in the Lv-sh-
miR-224-5p group decreased, while the apoptosis rate increased. Compared with Oe-NC group, 24 h EdU positive
cell rate, cell invasion number, and 48 h cell mobility of HepG2 cells in Oe-EGR2 group decreased, while apopto-
sis rate increased. Compared with Lv-sh-NC group, the expression of EGR2 protein in Lv-sh-miR-224-5p group in-
creased. Compared with Lv-sh-miR-224-5p + si-NC group, 24 h EdU positive cell rate, cell invasion rate, and 48
h cell mobility of HepG2 cells in Lv-sh-miR-224-5p + si-EGR2 group increased, while apoptosis number de-
creased. Conclusion miR-224-5p can promote proliferation, invasion, and migration of HepG2 cells and inhibit
apoptosis via binding with EGR2.
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