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Ginsenoside Rb1 promotes oxeiptosis in hepatocellular carcinoma HepG2 cells
through KEAP1/PGAMS/AIFM1 pathway

ZHU Jingxuan, SONG Nan ,YANG Ying, WANG lJie, GAO Hao, JIA Lianqun (School of Integrative Medicine, Liaoning University of
Traditional Chinese Medicine, Shenyang 110847, Liaoning, China)

[Abstract] Objective: To investigate the effect of ginsenoside Rb1 (Gn-Rb1) on oxeiptosis in hepatocellular carcinoma (HCC) HepG2
cells and its possible molecular mechanism. Methods: Bioinformatic was used to analyse the effect of the expression of PGAMS, a key
gene of oxeiptosis, on the survival time of HCC patients. HCC tissues and paracancerous tissues of 8 HCC patients admitted into
Liaoning Provincial Tumor Hospital were selected, and the expressions of oxeiptosis-related gene proteins and mRNAs were detected
by WB assay and qPCR. HepG2 cells were randomly divided into the control group and the Gn-Rb1 group (intervened with 200 pmol/L
Gn-Rbl). The effects of Gn-Rb1 on the colony formation ability and the migration ability of HepG2 cells were detected by the cell
clone formation assay and the cell scratch assay, respectively. ELISA was used to detect the effect on the level of ROS. Microplate was
used to detect the effect on the level of LDH; the effects of Gn-Rb1 on the expressions of key gene proteins and mRNAs were detected
by WB assay and qPCR. Results: Bioinformatic analysis revealed that, compared with low-expression patients, patients with PGAMS
high-expression hepatocellular carcinoma had longer overall survival time (P<0.05). In clinical hepatocellular carcinoma and
paracancerous tissue samples, it was found that compared with paracancerous tissues, at protein and mRNA levels, the expressions of
KEAP1 and PGAMS in tumor tissues were significantly lower; the expression of NRF2 was significantly higher (all P<0.01); and the
expression of p-AIFM1 was significantly higher (P<0.05). After HepG2 cells were intervened with 200 umol/L Gn-Rb1, compared with
those in the control group, the migratory and colony-forming abilities of HepG2 cells in the Gn-Rb1 group reduced significantly (all
P<0.01), and the level of LDH increased significantly (P<0.05). Compared with the control group, at mRNA and protein levels, the
expressions of KEAP1 and PGAMS5 in the Gn-Rbl group were significantly higher (all P<0.05); the expression of NRF2 was
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significantly lower (all P<0.05); and the expression of p-AIFM1 protein was significantly lower (P<0.01). Conclusion: Oxeiptosis is

inhibited in hepatocellular carcinoma tissues, and Gn-Rb1 promotes oxeiptosis in HCC HepG2 cells by regulating the KEAP1/PGAMS/

AIFM1 pathway, thus suppressing the proliferation and migration abilities of HepG2 cells.
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A, 295 180%™, FARYIERAE FH T3
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i FE 3 A6 ¥ Keleh #f ECH ¢ Bk & 1 1 (Kelch-like
ECH-associated protein 1, Keapl) LA NRF2 E & #fi /5
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Y ffL e s 200 B 12 8 HCC s B IR TR B2 5 I IR 55
RS VIRIZ N HCC . HEBRBRAE - TC B 0 R

Ik s R R e s P B O B ThRe S R IR IR S 9
PRTORHR = 3 . 8 S 46~69 %, T3 (55.63+
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#survival) 73 T PGAMS 1) 3¢ 12 0 i 528385 A A7 J 40
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HepG2 4 J 4 T~ /S FLAR , BEHL 43 A X R4
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H A6 R IR AR -Gn-Rb1 25 8% B 18] R T AR/ Cit
R ZH W 46 R R TR AR - % R 4 % 1 (] R R T ARD x
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Gn-Rb1 10, X RELH D N SRR R 7 0k . 435 7 d,
TR WAV B A S04 B B MUk, 47 45
mm SR G, T AR TR
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o R

HepG2 41 i 55 7% 2 W5 BE , f5 A K 2L & Bk
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Ji_E 5, 330 xg 2540 10 min LA 2 BB AR S 9,
7] 96 FLAR P 4353l i N s #4E ity B R R (R RE A S5, -0
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e B FL A IR A B, 37 °CALFE 15 min, %
JE M 50 pL 1B, T 450 nm KA 2 DA .

1.9 b & & M % LDH K -F 48 @] Gn-Rbl & #Z 3
HepG2 %@ fiel &9 33 1%
YRy 2H K BiE WG 1.8, W BT AL bR

HEFL D5 FL AT RR AL 2= F AL AR AL X B AL 2y
SR IK 25 pLa5 pLs5 L, FRAEFLIIA 0.2 pmol/L
PRI PR s A 20 L, 0 5 FL 55 06 FEFL I 21 . b3
W20 nLo L PN ZE 5 22 4 25 wlo W E LN
N5 uL#lg 1 ,78%7,37 °CALPE 15 min. ZFLAIIA
2,4- AR E 25 pL, W A),37 °CALPE 15 mine &AL
P 0.4 mol/L NaOH ¥ 250 pL, ¥ 57, = il &
5 min, 7E 450 nm $# AL € D1E .
1.10  gqPCR % # M| HCC %2 22 % Gn-Rbl 4 32 5
HepG2 2afies ¥ £, 7048 X 25 B mRNA 49 & &

Y 4HALFEE 1.8, TRIzol 2 HR A 54144
I RNA, fif H] HiFiScript gDNA Removal RTMasterMix
R EHEAT SO 5% , 48 FH MagicSYBR Mixture 277 &gk
1T QPCR Y1, P IR U I P8R . (A 2220kt B
mRNA AN RIE R . 175 W 1.

#1 qPCR3|¥IF7

ey SIF(5-3)
KEAPI1 F: CGCCCTGGACTGTTACAACC
R: CGCTCTGGCTCATACCTCTC

PGAMS F: GCTACATCGTGTGCAGAGCA
R: TCTTGTCGGGAGGCATGAAC

NRF2 F: CAACTACTCCCAGGTTGCCC
R: GACTGGGCTCTCGATGTGAC

AIFM1 F: AAGTCAGACGAGAGGGGGTT
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GAPDH F: CACCATCTTCCAGGAGCGAG
R: TGATGACCCTTTTGGCTCCC
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1 he 5% JBi A5 @50 Be il i 48 PR P4 1 h s, 1XTBST
e 3K, B 10 min. I\ —$HTKEAP1(1:5 000)
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pAIM1 (1:1 000) - GAPDH (1:5 000) ¢ 74 T 1 ¥ »
4 °CREIR L e M % )5 » 1XTBST¥E3 K, &KX 10 min,
TN ZHTAEW(1:2 000D , iR FE K LM 1 h 5,
IxTBST %% 3 ¥, £ Y% 10 min, i i1 ECL & 5200, %
J&i s Image) FAF 0 #r 2% K FEAE
1.12 %its it

DL b Sea6 3 AT 3 RO AR S . RSt
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2.3 Gn-Rbl 3t HepG2 #m fitL B A7 ¥4 7 4 4 4E

CCK-8 A A 25 R (- 4) 8o, 5 Xt R4l b #%,
% F Gn-Rb1 T Tl J5 HepG2 41 Jio % 5 g /1 15 %2 %]
I (35 P<0.05) . 1 Gn-Rb1 4b 3 24 h ] 422
T IC,fE ) 200 pumol/L Gn-Rb1 #E47 5 £E 525 .
2.4 Gn-Rbl 494 HepG2 %@ it iy 5 357 pk Bk

FEVE T S B AG I 25 1 (B 5) B, 50 FR 2 A
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L fe
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ik (3 P<0.05) s WB vk 46 I 45 5 (& 8) &ow , 7R
i1 7K “F E , Gn-Rbl 40 HepG2 40 Jiu ¥ KEAPI.
PGAMS ik & # Tt 7, p-AIFM1 .NRF2 ik . &[4
R (¥ P<0.01).,
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