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Mechanism of action of celastrol inhibiting biological behaviors of gastric
cancer MGC803 cells via the miR-224-5p/EGR2 pathway

HU Zhongyuan, ZHANG Chengming, YU Tao*
The First Department of Spleen and Stomach Diseases, Shaanxi Provincial Hospital of Chinese Medicine,
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(Abstract]) Objective To investigate the effects of celastrol (CL) on the proliferation, apoptosis, and invasion of gastric cancer
MGC803 cells and its underlying mechanism. Methods Human gastric cancer MGC803 cells were cultured in vitro and divided

into control group, CL (0.5, 1.0, 2.0, 40 pmol/L) groups, miR-224-5p inhibitor group (miR-224-5p-i group), CL. combined with miR-
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224-5p overexpression group (CL+mimic group), CL. combined with si—-EGR2 group (CL+si-EGR2 group), and miR-224-5p inhibitor
combined with si—-EGR2 group (miR-224-5p—i+si—-EGR2 group). Cell proliferation, apoptosis, migration and invasion capacities were
assessed using the CCK-8 assay, flow cytometry, Transwell invasion assay, and scratch wound healing assay respectively. The
expression levels of miR-224-5p, early growth response 2 (EGR2), and its downstream proteins Cyclin D1, Cleaved Caspase-3, and
matrix metalloproteinase-9 (MMP-9) were measured by RT-qPCR and Western blot. The targeting relationship between miR-224-5p
and EGR2 was verified using a dual-luciferase reporter assay. Results Compared with the control group, CL treatment resulted in
reduced cell viability, number of migrating and invading cells, scratch wound healing rate, and the protein expression levels of
Cyclin D1 and MMP-9 in MGC803 cells (P<0.01), while it increased the apoptosis rate and the protein expression levels of EGR2
and Cleaved Caspase-3 (P<0.01), and decreased the expression level of miR-224-5p (P<001). The duaHuciferase reporter assay confirmed
that miR-224-5p specifically binds to the 3'UTR region of EGR2 to regulate its expression. Compared with the CL 2.0 pwmol/L
group, the CL+mimic group exhibited increased cell viability, scratch wound healing rate, and protein expression levels of Cyclin
D1 and MMP-9 (P<0.05), while the apoptosis rate and protein expression levels of EGR2 and Cleaved Caspase-3 decreased (P<0.05).
Compared with the miR-224-5p—i group, the miR-224-5p-i+si—-EGR2 group showed elevated cell viability, scratch wound healing
rate, and expression levels of Cyclin D1 and MMP-9 (P<0.05), along with reduced apoptosis rate and expression levels of EGR2 and
Cleaved Caspase-3 (P<0.05). Conclusion CL can inhibit the proliferation and invasion of MGC803 gastric cancer cells and induce
apoptosis by downregulating miR-224-5p expression and relieving its inhibitory effects on EGR2.
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ifi4% (Z€ [E Becton Dickinson 23 ], 5 . FACSCal-
ibur) ; HLIKAY B % R 22 45 (3 [ Bio—Rad Laborato-
ries 23 A, A5 .17001915) ; 28] B B 1405 ( H A Olym-
pus Corporation /A f] , #-5 . 1X73 ) ; BEE AR 4T 5
S (hE KRR R E A BRA F], A5 Tanon 5200)
[E VR I% 248 (5% Thermo Fisher Scientific 23],
5 :Heraeus 150i GP) ;& TAE G (Hh E IR 4 A
R ]S VS-13000) ; & R OHL (TR Ep-
pendorf AG AT, A5 .5424R)
1.3 FHik
1.3.1 4Affiabse  MGC803 AHMI7EH ML A1 F AL
KRR AN EE LA B2 85% TR T 6 FLAR,
4340 X IRZH CL(0.5.1.0.2.0.40 wmol/L)4] .miR-
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(AR ik

1.3.7 Western blot Kzl MGC803 i g #5506
fLAR SR 48 h 5 R4, PBS BRI, I A 40



2084

TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2025 455 45 4%

P SiES %EXLE&%FIO oI 2 R BE IS
20 pg 7 1T SDS-PAGE HL Uk - 55 I | £} 141
J& , A Cyclin D1(1:1 000) .cleaved Caspase-3
(1:1 000) ,MMP-9(1:1 000) EGR2(1:1 000)—%¥1
R, SR E 2 h, PBS VEG, FEIMA IR
P8 1 h Aotk A, LD GAPDH(1:2 000)
W2, o i AR Rk
1.3.8  BUIEREMHRAILH LR i e T
Y TARA B vl A g B AR R EGR2-WT 15728 AU
EGR2-MUT %562 fitric i BUkL, MGC803 4 fifi A
K EXHIRHER T 6 FLAkH ¥ EGR2-WT EGR2-
MUT 43515 miR-224-5p mimics .miR-NC 5% 4y
MGC803 4i /ity 48 h, ZLf# ML, 12 000 r/min B0
10 min(B0EA2 N 8.0 em) , WdE 115 W, K 4%
M G R T

55 >R Tukey 155 Bonferroni AT 2 & LK, LA

P<0.05 AZESAGI2FE X,
R

CL M) MGC803 4B FEFHF AT
ST HRZH 4%, CL 0.5.1.0.2.0 4.0 wmol/L ZH 2
JHL3E S HIREAIR (P<0.01) o Ay ik S 2 M 16 ) 2o A2 il
SIS MERAPE , BERE R RIR B (1.0.2.0 wmol/L) i CL
WATIR SRS . SRR A, CL 1.0.2.0 pmol/L
AT T (P<001);5 CL 1.0 pmoll 41 H3,CL
2.0 wmol/L A T-#Ft 5 (P<0.01) , S5XTHEA L
3 ,CL 1.0.2.0 pmol/L £l Cyclin D 7 4 kK FFE
X .cleaved Caspase—3 £ F#iE/K T+ (P<0.05,P<
0.01);5 CL 1.0 pmol/L 4 % ,CL 2.0 pmol/L 4
Cyclin D £ F ik K FEFEAK  cleaved Caspase-3 £
FIZRRAFTHR (P<0.01) . TEULIE 1,
2.2 CL %l MGC803 4HpiT B 52 %6
xR A, CL 1.0.2.0 wmol/L £HiT# M i
ZEUH MO MR A % MMP-9 25 1 Rk K P
/D (P<001);5 CL 1.0 wmol/L 41 Et4s,CL 20 pmol/L
AT S A2 22 20 A 40 MR A 6 %6 MMP-9 &
kK2 (P<0.01) . BEILIE 2,

2.1

10°

5
~ Jat-uLE.43%) Q1-UR(13.34%) Q1-UL(3.75%)

Q1-UR(19.49%)

10
10°
b

1.4 ZpitZ4bE
K SPSS 25.0 B AFBEAT LT 0 M, Bir A 4K
P LL “was"FoN . PRALIA] LR S A AS ¢« K
Z 48] LR B 2R 07 22 70 At (One —way  ANO-
VA), Y25 BRGSO 2P T g e A
- *k
A 150 o B
ke o a
** ~ JQ1-UL(2.28%) Q1-UR(9.03%)
R 1004
R =F
1 p
% 50 H ﬂ £
0 m ouue’av - Qi LR(1 94%)
“% & “% & \\‘)&, 10% 103A nnnnnn VF‘TCA 108 108
43 6‘}& 0‘}& oF QQ&&
7N W 1.5+
[ A A D
C
& 1.0
a b ¢ b
x
Cyclin D1| s ssw” = | 34 kDa @
i
I 0.5-
cleaved Caspase-SEI 35 kDa
GAPDH [ —— 36 kDa 004
1

o Q1-LR(5.29%) o | Q1-LL(8S. Q1-LR(10.91%)
2 o 2 T T T
102 102 105 108 102 103 104 108 108 a b ¢
Annexin V FITC-A Annexin V FITC-A
I Cyclin D1
cleaved Caspase-3 ok
.. 2
Fk kk
*%
*
] L] 3
a b c a b c

AEIRE CL 3¢ MGCS803 £R RIS sE | A T-BY B4 ME (x+s , n=6)

Fig.1 Effects of different concentrations of CL on proliferation and apoptosis of MGC803 cells (x+s, n=6)
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Fig.2 Effects of different concentrations of CL on migratory and invasive capacities of MGC803 cells (x+s, n=6)
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Fig.3 Effects of CL on the expression levels of miR-224-5p and related proteins in the EGR2 pathway in

MGC803 cells (x+s, n=6)
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Fig4 Results of the dual-luciferase reporter assay for the targeted regulatory effects of miR-224-5p on EGR2 (x+s, n=3)
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Fig.5 Reversal effects of miR—224-5p overexpression on the inhibition of malignant behaviors of MGC803 cells (x+s, n=6)
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Fig.6 Reversal

effects of EGR2 knockdown on the anti—tumor activity of CL. or miR-224-5p inhibitor (x+s, n=6)
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