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miR-224-5p %} N I il HepG2 A5 . JAT: .
{2 28 B A8 19 7 L

R ERH R WL E

(' TEEAKXKFEER SR TR ERESERFA, 40 750000
TFTHAEMXFEER EF £y o’ ELAFMER, 40 750000)

WE BN 5T miR-224-5p X A 40 HepG2 3458 R T (RZBRERBMIERMLE . Ak M TCCA FAREUF
A e B E P miR-224-5p FN LA A K RO BT 2(EGR2) (1) RNA 2235 K (A1 85 357 A LE & T 40 fifg LO2 019 40 is HepG2
YL, I HepG2 4 i Hh % Ju A3 B 2 A4 ( FRIG miR-224-5p) /NT-HE RNA J Braliad Zeik 84 (T4 B3R358 EGR2) o SEHT ¢
JtE T PCR SE56 (qPCR) Rl JFHE cDNA 785 5 B il miR-224-5p K EGR2 [f) RNA 32ik7KF-; Western blot 1l 41 i i EGR2
T KK A G2 MR B PR S B84 miR-224-5p 5 EGR2 4541550 ; EAU S26 46 HepG2 4 i FH M 22, i =X 40 il R
R AN A I T3, Transwell SEEGR AN AR ZEEL, MR SL A AN TR %, ER  S5mBA2UH L, HCC 421 miR-224-
5p FRikFHE , EGR2 mRNA JKF-3635 TR ; 15 LO2 AU MIAH LY, HepG2 Al miR-224-5p A, EGR2 mRNA [ 2 3%k
T K& ;5 Lv-sh-NC 414 L., Lv-sh-miR-224-5p 2l HepG2 4ii}ffi 24 h EAU FHEA0M123E AR 22 50% 48 h 41 e E R SRR, 40 i id
T-3RHETN; 5 Oe-NC 41 4HLL , Oe-EGR2 4 HepG2 4fififl 24 h EAU FH A4 4112250 K 48 h 41 LT B AR BRAK, 4 -2
;5 Lv-sh-NC ZHAH Lt , Lv-sh-miR-224-5p 20 EGR2 B H/KF-F ik THE ;55 Lv-sh-miR-224-5p + si-NC 444 It , Lv-sh-miR-224-

5p +si-EGR2 41 HepG2 411 24 h EU FIPEZHMIA A0 IR 2250 % 48 h AT R Tt AP TR R, 4518 miR-224-5p
iS5 EGR2 454 et HepG2 2 M4 5 | f= 22 L RS , il 40 4 1=
KR miR-224-5p; HepG2 ; JEFH ; W T s (R 8 S a6 s B AR I RO 1~ 2

hESES R735.7
XEFRER A XEHS 1000 - 1492(2025)06 — 1022 - 08
doi:10. 19405/j. enki. issn1000 — 1492. 2025. 06. 007

T 21 i 9 (‘hepatocellular carcinoma, HCC) J&—
s 0 P IR Dk bR o R H R, £
HCC BRY7 5 T & UG — & gk fe (B 5 AR AR 7R
PHSRARAR . PREE R R AT 55 DNA HIEAE | 2 TkAL
Yo A DL S JE g% RNA 25 & A= 0ets , T 5 |
I 6 08 356 PR 21 28 46 A g — 41/ Y 3 G i
RNA , microRNA ( miRNA ) 7] 38 <L 48 1] mRNA 37 14
PR IR 1 22 2B 2 SR gt 2 miR-
224 1 HCC HA LA AR rh a8 Bl BeAh 1E N
e SRR F e i — 51, R AR RO R T 2 (early
growth responsive gene 2, EGR2) BEW5 45 40 il A= K
ot Z2A- 5 E 5k, H Al LIS 270 miRNA 2
I AEAS TR o & #EAE RS . 4R T, miR-224-5p/
EGR2 7& HCC iy AL 4 AT A . AT 54
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(45 :2022AAC03567 )
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1T miR-224-5p J& 15 RE A% 1 i W 4% EGR2 12
5 HepG2 4l Jiy 39 58, I8 1= R 28 S ¥, iy HCC
(1 2 B B AR 1) S

1 #MR5FZ®

L1 ## HepG2 il B b0 AL Wy wE 5T
JIT s DMEM K5 53 el B 3t 5t RS ERHA BRA W 5
JIH9EE cDNA SR B b i A= )RR PR 7
MO B 5E ) Agilent 23 W) 5 8] B AH 22 0 Gl
Wy g HA OLYMPUS 2% ] ; 40 i 8 745 I 350 &
HVE BT 2RI RHECA IR A R 223085 R C I A 38
Sigma-Aldrich /A ] ; %t EGR2 Juikiy B & FH Af-
finity 22 5] 5 G40 B-JL 8 2 11 ( B-actin) LA A 3£
[E| ProteinTech 2\ 7],

1.2 7Hi&

1.2.1 @mpsde AAPREAIE HepG2 IR A7 T
- 180 CH A . PRE L 40 E T 37 CoKit, #
A B T 10% ILYE ) DMEM B33 3 b R
A7,1 000 v/min B5.0> 5 min, 72 FIR. ARG
HEJGH AN o R A0 2B A B SR b R AT
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o MR A L F] 80% B, LG 518,24 h
JEARI, T2 h AR
1.2.2 Bma#iEigsn KBAEKRERIIW
HepG2 2 fitd 7353 15 & AR % Y4 2H ( Control ZH) | %}
HRZH (Lv-sh-NC 44 ) .miR-224-5p @ fik4H ( Lv-sh-miR-
224-5p ) FEATHE SR, 24 b JE AR A O AR BB
( multiplicity of infection, MOI ) B ik 47 5% 4L ; 4k L2 4%
e 24 h )5, W A N BE B B SR RO B AR B SR
He; 2972 b g, WA T EEEE YRR I ARG 2
RPN 5 neg/ml, kL HE 3524 24 h, i 47
RN, AR SR 5 AT JE 2L 5L 50
1.2.3 /RNA BB A 58 §HXF AN EGR2 1
dt SIRNA S LB BE 2 238 84 ( pCD5-ciR ) &
Hozs a4 B R A1 RS )5 , >R H Lipofectamine
3000 IXFFF EGR2 T4 i B S FLFMEXT B, 3 23k
44 (peDNA3. 1-EGR2 ) J ;23 3 1A %) 1R 43 3] e
PR KA HepG2 AN N, HIEAL e L8058
RARFE YL 2 (Control 2H ) | BFE XT REZH (Si-NC 41) |
SiRNA e 2l (Si-EGR2 41) i F ik X B4 ( Oe-NC
) K EGR2 33 iR #R41 (Oe-EGR2 4) .
1.2.4 Ay eFmal KM RIESF MR
20 3% (TCGA ) %4 5 (https ://portal. gdc. com ) 3k
4 HCC i i RNA seq dfa AV IV A I R 5 ., 36
Y4\ 374 i) HCC 5 F0 50 51 TF 3 %of BEREA AT 43
Mro
1.2.5 et k=& PCR % 3 ( quantitative real-
time PCR,qPCR) {8 F§ TRIzol 23 M 4 Jfd v 42 B
A RNA i 5 DNase I 4bBi4iifk,, 30 Ff] PrimeScript
RT reagent JZ [n]%% 58 i cDNA, {# ] SYBR ®) Premix
Ex Taq™ #47 qPCR, LA B-actin F1 U6 1k Jy N2, it
T9EE R HT. qPCR RV A4 :95 °C .5 min,
95 °C 10 s, 60 °C 15 s, 72 °C .20 s, 3t 40 EFF,
FJR R 27 R AR Bk

g gPCR X L il # 4 19 A JIFJE cDNA 8 A
(c¢DNA-HLivH30PGO1) #£47 miR-224-5p J U6 RNA
F B KR X A <DNA GBS ((¢DNA-
HLivH60PG02) 3847 EGR2 J B-actin RNA 3%k -
il BF2H 2R cDNA JES 5 #E47 3 000 r/min B0 1
min, il 5 E 5 WE A AL, BT E K B 1S
min f5,3 000 r/min B.[> 1 min, ##47 qPCR 5245,
qPCR W &4 4:50 °C .2 min,95 °C .10 min, 95
C 15 s, 60 °C .1 min, 3£ 40 MEFF. W3 1 (miR-
224-5p F1 U6 (51 WIFF 5 i T N B 1 AR W) B AR A BR
AT RN AT o
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®1 519F5
Tab.1 Primer sequences

Genes Primer sequences
EGR2 F: GCTGACACGGCACATCC

R: ACAGTAGTCACAGGCGAAGG
B-actin F: GGCACCCAGCACAATGAA

R: TAGAAGCATTTGCGGTGG
1.2.6 Western blot 53 $2HH A+ A0 H

& BRI E N USRI EL B 2 h )G,
IAGST EGR2 HTK (1 2 500) FHt B-actin HLik
(1:5000) 78T 4 CokFfd. VEEES, 5 HRP
IR L EHT A TgG (1 2 5 000) —EFF 2 h, PRI
FFEC I A OGO SE IR 45 SR TR o XA 45
RO CREEHAAT M. THEHAX KA &,
1.2.7 EdU %% 4% 5050 SR A 25 20 40 i1 7 5%
Yo FERE YL 24 h J5, I 10 wmol/L EdU %4 i % 55
FAIEE 2 ho ARICHAIPER)S , WEERE]E 15 min, Jil
A5 3% BSA [ PBS PEi& 2 WG, k44 0.1 ml &
0.5% Triton X-100 () PBS & 20 min, P74 H N
ARG , #EEIEE 30 min, )5, FH 10 pmol/L
DAPI 4L {4, 5 min, PBS R4 2 K, B TG R
T PRI A,

1.2.8 @A %% KBS AamiEEs s x10°
A/ml B FEREFR T 6 FLtlh . B D IE N
Ja  BEIERIF A 500 wl 254 2 i F B 40, A
5 wl Annexin V-FITC 5] 5, 4S8 A 10 pl PT, %
THEEIEE 15 min, U3
1.2.9 wiexREE  WAMEE 2 x10° 4~/ml
A 6 FLIRIFHE YL 37 CFF 6 fLiR 55 2= 4
JHL 85 BE 3R 95% A S 5 s 3 7 KR 40 TC I By
FHIFMA T pg/ml (223855 % C P 1 h, 200
pl A kvl B2 20 . ] PBS WV, F 4 i
TICIMF ) DMEM Hi35 5% 48 h, 0,48 h i Wl %<k
JRAEKE N

1.2.10 Zmpeiz & 5% B Transwell /NVE A
24 fLARH, FHIPE R B4 19 Matrigel 86094 3 /N &
JEEE BT 37 C Rl 2 he 504 )5 19 40 i
DMEM 55525 (TCIMLYE ) #4172 , I 200l 422 Ff
F4 Matrigel ¥ Transwell /NZE FEH (5 x 10* 4~
M/ %) o AN 10% A 2R 1135 1) 800 ] DMEM fE
A5 G Transwell B T g, 37 CIHEHE
24 h J5, MRS Z BRI R 40 MY, [ 2 40 B 15 min,
0.5% A5 fi 5 = YL 2 30 min, BEWLAESE N EHE S
MEFLEE T8
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1.2.11 R FEREAR E I fy g R
(h-EGR2-3UTR-wt) F1%5E75 #Y (h-EGR2-3UTR-mut )
UG Z Bl A5 R Bk . K557 293T 4+ 96 £L
i, 4l Lipofectamine2000 %% 4 12050 13 B 43 #E 17 5%
Yo ¥ h-EGR2-3UTR-wt 5% h-EGR2-3UTR-mut X%
DR Wl A 5 P Bk 73 1 5 miR-224-5p mimic B
NC mimic $t5% % 293 T 4iffurh . 55545 B A I 7E 48
h 224 I DGR G E

1.3 Hir=4E XA GraphPad Prism 6.0 17
Geitortr. AL R /ADER 3 R, iHE R
x =5 FN,EYE B 2E 50T TCGA K8 P2 SR Rk AN
g, HLAR T 2H [B) LR ¢ fr ey, 22 200 W) PR I L35
X H B[R 2 J7 2247871 ( One-way ANOVA) , P <0. 05
hERAGIFE L

&R

2.1 &K miR-224-5p J5% HepG2 48 i1 £ ¥ F 1T
AR TCGA K e 45 % 27, HCC i 41 41

2

(6.63 = 1.94) th miR-224-5p ik i/ T 55 41 4
(4.03 £1.23) , 2R EGH2E X (U=17 195,P <
0.001) . qPCR Kzl Z5 R s, 5o 41 (1. 44 =
0.80) #H LK, HCC 2H#H (6. 51 +3.85) 1 miR-224-5p
FikThm (1 =3.651,P <0.01) ; 5iEH AJTF LO2 4
2 (1.00 £0.05) 4 k., HepG2 4 fif1 (10. 49 +0.61)
H miR-224-5p 575 (1 =26. 839, P <0.001) ,
PG B4 Yy sh-miR-224-5p J5 ,EdU 525025 5
7N, 5 Lv-sh-NC 4 I, , Lv-sh-miR-224-5p 4 HepG2
1 24 h EAU FHPESHL 2R (P <0.01) ; i =4
IR IS5 B 7R, 5 Lv-sh-NC 2440 Lt , Lv-sh-miR-
224-5p 4 HepG2 YU IH T-%3& fin( P <0.01) ; Tran-
swell SZI6 6 ) 45 5 i /R, 5 Lv-sh-NC 414 [b, Lv-
sh-miR-224-5p 20 HepG2 4i Jfi 1% 28 F K& (P <
0.01) ; RIJE IR Z5 R 7R 5 Lv-sh-NC 414 1L,
Lv-sh-miR-224-5p 2 HepG2 40 i 48 h 40 g iF 8 X
TRE(P<0.01), WA 1T A~DRIZR2,
2.2 miR-224-5p $EFAIEEGR2 X7t R iR

A Control Lv-sh-NC Lv-sh-miR-224-5p C Control Lv-sh-NC Lv-sh-miR-224-5p
-]
=
m
D Control Lv-sh-NC Lv-sh-miR-224-5p
&
A s
(5]
%‘3 =
= ®
B Control Lv-sh-NC Lv-sh-miR-224-5p
10’ 10’ 10
Q2-1 Q22 Q2-1 Q22 Q2-1 Q22
6 0.91% 2.21% 6 0.72% 2.72% o 1.44% 15.04%
10 10 10
10° 10° 10°
<, <, <,
210 210 @10
10° 10° 10°
Q2-3 Q2-4 Q2-3 Q2-4 Q2-3 Q24
14 94.48% 2.40% 14 93.51% 3.06% 01_4 69.40% 14.13%
107 .10 ) .
10”7 100 10° 100 100 10° 10 10”7 10" 10° 10° 10° 10° 10* 10”7 100 100 100 10° 10° 10%
APC-A APC-A APC-A
1 AK miR-224-5p 5%} HepG2 fHAiEsE AT  BERTIHBHZI

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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x2 JRAEMENEIUBEEERE(n=3) JATE(n=3) KEH(n=5) RIEBE(n=3) L& (x £s)

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 Ly-sh-NC group

A3 TR S B 45 B 25 B, hsa-miR-224-5p + h-EGR2-
3UTR-wt 20 9% 5% 2 B 76 5 Ik T NC mimics + h-
EGR2-3UTR-wt 4 (n =3, =18.157,P <0.01) ; hsa-
miR-224-5p + h-EGR2-3UTR-mut 417%¢ Y6 Z i 15 1 5
NC mimics + h-EGR2-3UTR-mut 2] 2% 5% L5 1124 &
Y (n=3,1=0.110,P >0.05), WK 2.

L5p [ NC mimics
miR mimics
2
= 1.0F
b3
<
Q
w)
s
=t
g 0.5F sk
a
0

EGR2-wt

EGR2-mut

B2 XMRtHEEEFERELHRIIITE miR-224-5p 71 EGR2 5% &
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 dXRi% EGR2 5%t HepG2 R M F1T A
#ME  TCCA B4 R i , HCC FE4H 21 (1. 35 =
1.00) #7 EGR2 kK THREHZ (2.68 £1.07) , 2%

SHES BN (U =4 539,P <0.001) ; gPCR FI
Western blot 52 4% 25 (& 3) B, 5% 55 4 4
(1.94 +0.92) #4 ., HCC 4141 (0.92 +0.57)
EGR2 Fik F/E (1 =3.822,P <0.01) ; 5 A\ IE# JIF
LO2 g A He , HepG2 40 ffd ' EGR2 mRNA[ (1. 00
+0.11) ws (0.35£0.03) ,:=10.356, P <0.01] }%
FEEAKFE[(1.15+0.10) vs (0.52 £0.12),¢ =
6.762, P <0.01] 3k T/,

11 2%35 EGR2 J5 , EdU S25645 B 7, 5 Oe-NC
IAH L, Oe-EGR2 4 HepG2 il 24 h EJAU FH M40
MIZEREAR (P <0.01) s Nl AR K 45 R B, 5
Oe-NC 4140, 0e-EGR2 2H HepG2 4t i 4 1 248 fin
(P <0.01) ;Transwell SZEGRGINZ5 R 27, 5 Oe-NC
ZHAALL, Oe-EGR2 2H HepG2 4t i {= 284 T [ (P <
0.01) ; R 52 45 46 I 45 S 275 55 Oe-NC ZHAH I,
Oe-EGR2 41 HepG2 4iififl 48 h 4R % FRE(P <
0.01), L3 FE4A~D,

LO2 HepG2 ku

EGR2 50

& 3 Western blot 1|48 EGR2 & Q&R iA/KE
Fig.3 Western blot analysis of EGR2 protein

expression in both groups

£33 &HEE EdU PAMEMAME (n=3) HABRATE(n=3) BEHM(n=5)RIEBE(n=3) k& (x z5)
Tab.3 Comparison of EAU positive cell rate (n =3) ,apoptosis rate (n =3), invasion number (n=5),

and mobility (7 =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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A Control Oe-NC Oe-EGR2 C Control Oe-NC Oe-EGR2
=]
el
m
D Control Oe-NC Oe-EGR2
&
A s
) =
g %
B i Control i 0e-NC i 0e-EGR2
10 Q2-1 Q2-2 100 o Q2-2 10 Q2-1 Q2-2
0.76% 2.17% p 1.13% 2.72% o 1.56% 19.37%
10 10 10
10° 10° 10
< <, <
m 10 =10 m 10
=9 Ay Ay
10 10° 10
Q2-3 Q2-4 Q2-3 Q2-4 Q2-3 Q2-4
14 94.42% 2.65% 14 93.75% 2.40% 14 59.79% 19.29%
10”7 10° 100 10 10" 10° 10* 10" 10° 100 10" 10° 10° 10* 10”7 10° 10’ 10* 10° 10° 10*
APC-A APC-A APC-A

E 4 iE3R% EGR2 [53% HepG2 HfniEsE VAT B ERIBHEM
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 EdJU 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 5&iF EGR2 %} HepG2 4 4 ¥ Ly-shNC -~ T
o Lv-sh-miR-225-5p - - + + +
ZITABRM  Western blot SLI 25 R K], 5 Lv- sSi-NC - - - + -
sh-NC ZLAf 1L, Lv-sh-miR-224-5p 4 EGR2 %& [ /K F- SRRz = 2 s
F35THE (P <0.01) 55 Ly-sh-miR-224-5p + si-NC FGR2 %0
ZHAH I, Lv-sh-miR-224-5p + si-EGR2 2 EGR2 & [ B-actin 42
TR TRE(P <0.01), L3R4 FIAlS,
EdU 5236545 B B 7n, 5 Lv-sh-miR-224-5p + si- E5 Western blot il &4 EGR2 & HRikkF
NC Qﬂ ?FH Hﬁ Lv-sh-miR-22 4-5]3 + Si-EGR2 Qﬁ HepGZ Fig.5 Western blot results showed EGR2 protein

expression in each group

A1 24 h EAU FHPEAI RS (P <0.05) 5 340
MIARAG M 25 52 B 7%, 5 Lv-sh-miR-224-5p +si-NC 41 3 itig

FALE , Lv-sh-miR-224-5p + si-EGR2 2 HepG2 4 if1 . . .
J > 3] I ] R 45 T
PR (P <0. 01) s Transwell 5250 i 2% 577, IR R L R £ T 21 A
. ) . FIVEFE 25 80— . B SRS, SR A i
5 Ly-sh-miR-224-5p +si-NC 24 4H I, Lv-sh-miR-224- B B A R () mRNA A, H 6 5 15 WL 2k
Sp+ si-EGR2 21 HepG2 41 J 1 2 gt g (P < o W IHSIRERIE) miRNA ARG 3w o Ll e
- - vt 22 Bl X 5F r ab - [6] \\H:

pons 2 Tephs AL | e B R £ 1 A B RE L 3 B e 4 RNA
0.01) ; RYESZ 50 ke I 45 2R 2. 7/R 55 Lv-sh-miR-224-5p S5 % RNA B PO R 51 L J% miRNAs 07
+ si-NC 41 H [, Lv-sh-miR224-5p + si-EGR2 41 207 o L HUE meRaAs HIP
246 . miRNAs E 9 IE I i [ % mRNA ol 417 il

HepG2 Z1jf1 48 h A% T} 25 (P <0.01) . JLIE 6A ‘ ‘ _
Ry PRI E <000 SEOL im0, £
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EdU
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1.14%

Q23
. 93.99%

100 10°
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Control

Control

10° 10" 10°

APC-A

Control

Control

Lv-sh-NC

Lv-sh-NC

Q22
2.19%

Q22
1.72%

Q-3
. 95.18%

10° 10°

Q24
2.56%

10° 10
APC-A

10°

Lv-sh-NC

Lv-sh-NC

10°

Lv-sh-miR-224-5p

Lv-sh-miR-224-5p

? Q21 Q22
0.84% 9.38%
Q23 Q2-4

- 76.05% 13.73%

10" 100 10° 10° 10°  10°°

APC-A

Lv-sh-miR-224-5p

Lv-sh-miR-224-5p

Lv-sh-miR-224-5p+si-NC  Lv-sh-miR-224-5p+si-EGR2

Lv-sh-miR-224-5p+si-NC  Lv-sh-miR-224-5p+si-EGR2

221

10 Q2 107 Q21 Q22
1.11% 6.37% 0.80% 4.68%
10° 10°
10° 10°
10* 10"
10° 10°
Q23 Q2-4 Q23 Q2-4
L, T157% 20.95% L, 89.02% 5.51%
10 10° 10° 10° 10° 10 10" 10° 10° 10' 10°  10*
APC-A APC-A

Lv-sh-miR-224-5p+si-NC Lv-sh-miR-224-5p+si-EGR2

Lv-sh-miR-224-5p+si-NC  Lv-sh-miR-224-5p+si-EGR2

6 miR-224-5p i&it EGR2 3t HepG2 #Hfais AT (2 EZFEHB 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: DAPIL; 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.
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&4 %KABEEGR2 ZEHKFE(n=3) EdU FEPEEE (n=3) HABRATE(n=3) REH(n=5) RIEBE(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 Lyv-sh-miR-224-5p + si-NC group.
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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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