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W E. BHE O RAHA T AL 1Va(CsIVa) RIEAF 20 B8 20 i A& K | 4645 BT 20 J04F PL0D T Ak B L) . JT3%  qRT-PCR A=
Western blot #- DNA W 3 454 B 1 (DNMT1)mRNA =& & {2 I 40 JLJ 44 ok HepG2 . Huh7 ., Hep3B, MHCC97-H F= AT
R LO2 W # & ik . HepG2 48 ifi9# CsIVa 0,50, 100, 200 w mol/L 28F= CsIVa 200 p mol/L+ DNMT1 48, CCK-8. X2
JELAR Fe 20 B R IR S B Ao B8 4m L8 A . A T Ae TR, Transwell i& 46 ) 2m A6 iE 75 A2 12 22 A8 /1. Western blot 44 &-28 4m g,
T PEAR &M (Nanog., Sox2. Octd, KLF4F2 CD133) % & &ix 458 MHCC97-H. Hep3B. Huh7 ## HepG2 ¥ DNMT1 mRNA
Folk G F A KT R F G THALO2 T 49 DNMTI mRNA F2 & & &3k (1,5x,=8.10~45.09, ¢5,=4.63~22.66, ¥ P <0.05).
5 CsIVa 0 pmol/L 2836 %5, CsIVa 50, 100 #2200 w mol/L 28 HepG2 £8 i DNMT1 & ik | 40 feu3g 38 | i 45 43 42| 48 I s 3k
B ERAK, £ F LA %t 5 & L(=4.32~36.18, ¥ P < 0.05), Nanog. Sox2. Oct4, KLF4 4= CD133 % & & ik & & KK,
£ 5+ B it 3 & L (=4.09~39.27, 3 P < 0.05), %8 o8 5 2 338 (1=7.12~18.34, 3 P < 0.05). 5 CsIVa 200 p mol/L
2 YL 4%, CsIVa 200 wmol/L+ DNMTI 28 HepG2 48 L DNMT1 & ik | i3 75 | it 45 12 & . W MR IR A R 3 m, 2 7 B
H 4t 5 & L (1=7.42~16.35, 3 P < 0.05), Nanog. Sox2. Oct4, KLF4 /= CDI133 & & Ak B H e hm, 2 F EA %5 &L
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The Research of Chikusetsusaponin IVa Regulated DNMT1 Expression to Affect
Proliferation, Migration, Invasion, and Stemness of Hepatocellular Carcinoma Cells

FENG Bianying, CHEN Jingqi, HAO Xiangwen, ZONG Ming, CHEN Hao, MAN Qiuhong (Department of Labo—
ratory Medicine, Shanghai Fourth People’s Hospital Affiliated to Tongji University, Shanghat 200434, China)

Abstract: Objective To explore the function and mechanism of chikusetsusaponin IVa (CsIVa) in regulating the growth, metas-
tasis, and stemness characteristics of hepatocellular carcinoma cells. Methods qRT-PCR and Western blot were used to detect
the mRNA and protein expression of DNA Methyltransferase 1(DNMT1) in hepatocellular carcinoma cell lines HepG2, Huh7,
Hep3B, and MHCC97-H, as well as in human hepatocytes LO2. HepG2 cells were divided into groups treated with 0, 50, 100,
or 200 pmol/L CsIVa, and a group treated with 200 p mol/L CsIVa + DNMT1 overexpression. CCK-8 assay, flow cytometry,
and cell spheroid formation assay were used to assess cell proliferation, apoptosis, and stemness characteristics, respectively.
Transwell assay was used to evaluate cell migration and invasion abilities. Western blot was used to detect the protein expression
of stemness markers (Nanog, Sox2, Oct4, KLF4, and CD133) in each group of cells. Results The expression levels of DNMT1
mRNA and protein in MHCC97-H, Hep3B, Huh7, and HepG2 were significantly higher than those in LO2 (Z,zna= 8.10~45.09,
Lorotein= 4.63~22.66, all P < 0.05). Compared with the CsIVa 0 p. mol/L group, the CsIVa 50, 100, and 200 W mol/L groups
showed significantly reduced DNMT]1 expression, cell proliferation, migration, invasion, and cell spheroid formation in HepG2
cells (t=4.32~36.18, all P < 0.05), the protein levels of Nanog, Sox2, Oct4, KLF4, and CD133 were also significantly decreased
(+=4.09~39.27, all P<0.05), and the apoptosis rate was significantly increased (=7.12~18.34, all P<0.05). Compared with the
CsIVa 200 . mol/L group, the CsIVa 200 pmol/L + DNMT1 group showed significantly increased DNMT1 expression, cell
proliferation, migration, invasion, and cell spheroid formation in HepG2 cells (#=7.42~16.35, all P<0.05), the protein levels of
Nanog, Sox2, Oct4, KLF4, and CD133 were also significantly increased (#=10.79~24.80, all P< 0.05), and the apoptosis rate was
significantly reduced (=4.48, P<0.05). Conclusions CsIVa downregulates DNMT1 expression to inhibit the growth, and meta-

static potential, and stemness characteristics of hepatocellular carcinoma cells.
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1 #R5FE
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HepG2 . Huh7. Hep3B FI MHCC97-H It Tl g = 1%
YRR PR
1.2 XA BALE  Lipofectamine™ 30007 (£ [E %
MR BHE A RAFD s 477152 1A TVa(CsIVa) (4
&> 98%, iR T AE AR A AT BR A F]) 5 HiS-
cript IV All-in-One Ultra RT SuperMix 37| £ F ChamQ
Universal SYBR qPCR Master Mix {71 & (75 52 i ME#E
AR BRZA WD) 5 A4 SE 0 200 i A T A X5
& (REE R RAEYEARARATD; MiEE Y B27.
el 14 B 2 4% 4 i A= < [ - (basic {Fibroblast Growth
Factor, bFGF) F1¢ £ 4fiff /4 K+ (Epidermal Growth
Factor, EGF)( I8 2 4= k4 A FRZA 7)) 5 Nanog
Sox2. Oct4, KLF4, CD133, GAPDH HL4&Fl L2471 il
1gG —HL (LA YRHABR S 7]) . Miltenyi Biotec it
AR (] 3 K24 7DD Quantstudio 3 qPCRAY(SE
Thermo Fisher 23 #])
1.3 7k

1.3.1 4iffi% 3% . LO2. HepG2 . Huh7 ., Hep3B #11 MH-
CCO7-H 41 e £ 3% 5% T 7 10g/dUif 2 1l 3 i) RPMI
1640 5 2R FR 5L, A AR 204 B 24 80% i i
AT IRREIH AL IR

1.3.2 41534 Fe 554 . HepG2 401534 CsIVa 0., 50,
100, 200 pmol/L ZH (4331 5 0. 50, 100, 200 p mol/L
CsIVa2tiEE 24 h) F1CsIVa 200 . mol/L+ DNMT12H(5%
YL DNMT1 33 F4 50k7 5 5 200 . mol/L CsIVa L0 &
24h), $i 18 | 347341 % F Lipofectamine™ 300037 ik
ATy,

1.3.3 gRT-PCREZI4H/fE DNMT1 mRNA AHXT ik i
Trizol HEHL 4 L 1 S RNA. HiSeript IV All-in-One Ul-
tra RT SuperMix i 7| & #F 473180 4% 5 5 i A5 B cDNA,
WA ZH: mRNA 1 pg. 4 x All-in-One Ultra qRT
SuperMix 5 w1, #M7 RNase-free ddH,O £ 20 w1, JZ
P2 50°C 5 min, 85°C 58, ChamQ Universal SYBR
qPCR Master Mix il &4k %% qPCR U , JSWAKRZ Ky«
2 x ChamQ Universal SYBR qPCR Master Mix 10w 1,
LRI 45 0.4 w1, cDNA i 2 1, RNase-free
ddH,0 7.2 w15 W AR ¥ 24 95 °C $ A8 14 30s5 95 C
10s, 60°C 10s, 40 IXEFF.ic % CefE, LA GAPDH A4
%, ffi 2742 “ 81155 DNMT1 mRNA A ik &,
SIPFE L1,

*1 DNMTI #1 GAPDH 5| #1551

HA 51%s (5°-37)

1 : GGGGACGACGGGAAGACCT;
JJi) : CCGGCCAATTCGGTAGGG

1E 1] : GGCAAATTCCATGGCACCGT;

GAPDH
i) : GCATCGCCCCACTTGATTTT

1.3.4 CCK-8 7% £ il 2 B 14 8 : CsIVa 0. 50, 100,
200 p mol/L ZH HepG2 4 Jfi 422 i 2= 96 FL. Az, 4 Jfd Ity
BE J R 96 FLAR T 5 IR AL B4l 7 CsIva 0., 50, 100,
200 pmol/L [ 5 1 #7 L. CsIVa 200 p mol/L+
DNMT1 21 21 i3 5% 4« DNMT1 siRNA Ji5 3% Fl' 2 96 L
M, WRE J % S F B 4R & CsIVa 200w mol/L %387
ffRE IR AL, IR PP R 1 x 10° 4~/ 1L,
R 3R FL(n=3), 96 LA B TH5 346, 43 HITE O
24 48 72 hEUE %R ) 96 FLAR, FEALINA 10 p1HY
CCK-8 A, 37 CWEH 4h, AR M 450nm I K
LG (4) B

1.3.5 FaANE ARSI AR T BS54 HepG2 4
1 x 10°4F i, I 100 w1 JCH PBS H &,
BIAS w1 Annexin-FITC F15 w1 PIYLR}, 4°CREGYY
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6,30 min, ¥EVE 1IKJ5, FIS00 w1 PBS &, A4l 34
52 L(n=3), F FH i =X 40 SRS TN 4% 4 Hep G2 401 ifd
1.3.6 Transwell 1 K I 410 }g 1T %% Rl 28 . B4 21
HepG2 A FHAS &5 1L 19 RPMI 1640 15 353655 Bt 2
5x 10*~/ml, BU100 w1 F 3R 40 i B % 4% Fh % Tran-
swell /)3 (FH 746 10 4 B 4= 22 e 1 /N 48 50 ol
Matrigel &) 17, /N BT 24 fLAR T, &L A3l A
600 w17 10g/dLiE 4 MLV /Y RPMI 1640 15 57 2, 4
M3 AL(n=3), £5 324 h SL 0% F 24h, B Tran-
swell /IN=E, JiC 0 FH 4g/d1 22 58 FH S [i] 72 30 min, fif
FHEE 2R ML (7,10 min, A0S T WEZIFHAMR, 1l
F Image J ARG 14 R A4 ik .

1.3.7 400 BREZEG . ¥ HepG2 4l 5t 5% 4 DNMTI
i 26 3K UKL S 09 HepG2 41 i F T 21 o 1% 37 3£ Chy
RPMI 1640+1 x B27+20ng/ml bFGF+20ng/ml EGF)
&, IR R BN 2.5%10° 4 /ml, CsIVa 0, 50, 100,
200 w mol/L ZH 1 CsIVa 200 w mol/L+ DNMT]1 2H 43
SIS B e B 11 CsIVa, IR B4 6 FL R Ak fL 22
Pl 2 mI AR, B4 32 AL (n=3), S5 3R & ThE
FEAATREFE LR, BRRAN SRS SR, s S T
FARE, Image J ARG T R EREL

1.3.8 Western blot & il 21 it A ¢ 85 1 26 34« RIPA
AR RS E A, BCAEAE R, 54
10 w g8 [ UE 1T SDS- 2 79 s ok i 388 ¢ , Wb 1 %
55, 4w — 3 £ )% (PVDF) 5 Nanog(1:1 000), Sox2

(1:1 000), Oct4(1:1 000), KLF4(1:1 000), CD133(1:1
000) F1GAPDH(2:1 000) #{&4 CHFE LK, VeI
2P 5r(1:5 000) ZEHEBFE 1 h, BelE)E,
H ECL & Y6 .5, Image R T8 K 1, LU
GAPDH NNZ:, R AN kit .

1.4 %it3 5l Graphpad prism 9.0 #4147
I R St o br, LI DIEL + iRiEZE R £ )
FR, Z AR LA IR 2R 5 225307, PRALIR] LA
A5, P< 0.05 3R =5 HAGIHE X,

2 R

2.1 #¥F AL IVast B 40 6 % 20 i DNMTI &
KK FHF v Western blot Fl qRT-PCR % 1l 45 5 44
SR, 40 A 9 40 i Bk MHCC97-H . Hep3B ., Huh7 11
HepG2 H1 DNMT1 mRNA FlZE [ #15/K -2 2 5 T
HoAE 40 1 LO2 Hh i DNMT1 mRNA F1 7 [ 2635
(rna=26.82.39.20 . 8.10, 45.09; t45,=4.63 ., 11.75.,19.70 ,
22.66, ¥4 P < 0.05), HepG2 #iififi ' DNMT1 mRNA FlE
H 228K me IR 22 2), 4% HepG2 40 il FH T /5 22
SC . Western blot A6 45 5 i 7%, CsIVa 50., 100, 200
w mol/L 2 HepaG2 4 fifl DNMT1 25 11 ¢ 15(0.61 + 0.04
0.30 £ 0.04 F10.11 £0.02) ¥ & 2 X T CsIVa 0 p.mol/L
2H(0.91 £0.03)(+=10.88, 22.19. 36.18, ¥JP<0.05), H
S5 L I H. CsIVa 200 e mol/L+ DNMT1 2H 41l
Jifd DNMT1 25 4 %2 35(0.33 +0.03) i & =5 T CsIVa 200
wmol/LZH(=11.67, P < 0.05),

x®2 LO2. HepG2. Huh7. Hep3B #1 MHCC97-H H1 DNMT1 mRNA FAE B RIFKFELLE X +5, n=3]
| L02 HepG2 Huh? Hep3B MHCC97-H
DNMT1 mRNA 1.00 £ 0.01 1.68 +0.04" 1.86.£0.03" 224+027 274+0.07
DNMT1 & 0.07 +0.01 0.17 £ 0.04° 0.52+0.07" 0.65+0.05" 0.81+0.06°

H: 5 LO2 4k, P < 0.05.

22 45 A 2 F1Vaifl ¥ DNMTI I 48 i 5 4w
R ¥ 5 A ) T8 w20 R A RS I 5 (T 1A)
R, 5 32 72h ), CsIVa 50, 100, 200 pmol/L 2H
HepaG2 4fl fits 3% 48 6& 71 ¥ 2 % Ik F CsIVa 0 pmol/
L#H(=8.20, 11.77. 20.77, ¥JP < 0.05), H.1% 54 fig

A ARG 5% 77 4K A1, CsTVa 200 . mol/L+DNMT1 £
HepaG2 A i34 78 E J) b 2 55 T CsIVa 200 p mol/L 41
(==16.35, P < 0.05) . it =X 20 A A 4G 0 25 S (&1 1B) &
78, CsIVa 50, 100,200 w mol/L £ HepaG2 4R IHT-7K
F-12.40% + 0.99% . 14.59% + 0.52% F123.51% = 2.70%
58 25 T CsIVa 0 pumol/L2H 8.13% + 0.31%, 2 5
BA G5 X (=7.12. 1834, 8.13, )P < 0.05), H.

AT NS R AP, CsTVa 200 w mol/L+DNMT]
2H HepaG2 41 g 7 T 7K - 15.82% + 1.23% . & ik T
CsIVa200 wmol/L 4, 257 HASit4E L (=448, P
<0.05),

2.3 A AR IVaii4E DNMT1 AF 28 feL i 4a e it
Az 2 Re ool WAR 3, Transwell K25 5 g
7, CsIVa 50, 100, 200 p mol/L £ HepaG2 41l Jifl iT %
FIMR 22401 K T CsIVa 0w mol/L 4 (¢, 4,=7.09 .
1093 20.76, tpx=4.32. 1027, 14.04, ¥J P < 0.05), Jf:
H.CsIVa 200 p mol/L+DNMT1 2 HepaG2 4l il 3T 4% Fl
1R ZBH 25 T CsIVa 200 pmol/L4H , 22 F-BA %51t
SR (=9.02.7.42, )P < 0.05).,
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A B CsIVa 0 pmol/L CsIVa 50 pmol/L CsIVa 100 pmol/L
s, gl
-o~ (sIVa 0 pmol/L ‘,; ":
-# CsIVa 50 pmol/LL w o
~&~ CsIVa 100 pmol/L “1 “1
n’] -’1
¥ (CsIVa 200 pmol/L R o | wfu o |
25[ - CsIVa 200 jumol/L+DNMTI e e e
CsIVa 200 yumol/L  CsIVa 200 umol/L+DNMT]1
.~ k. .
u’] -'1 ot =
h S
wq 1 ,;,ét 3
1 1 J -.]:~ 1: ‘I’:‘ : U:
0.0 = | ) A
24 48 72 G $ e L )
Time(h) Annexin V-FITC

5 CsIVa 0 wmol/ ZHILAE:, "P < 0.05; 5 CsIVa 200 wmol/L 4114, P < 0.05.

B 1

CsIVa 3% HepG2 #hfmtgEsE (A ) FUAT (B)

IR0

£3 CslVa0, 50, 100, 200 wmol/L ZAF0 CsIVa 200 p. mol/L+DNMT]1 2B HepG2 BT R EFNBEZEILLE (X +5)

JiH CsIVaO pmol/L4l  CsIVa50 pmol/LZl  CsIVa 100 wmol/L 4]l CsIVa200 pmol/L 4l CsIVa200 pmol/L+ DNMTI 4]
TR (1) 244.30 £ 10.02 196.00 £ 6.25" 171.70 £ 5.69° 107.00£5.57 207.30 + 18.45°
MR (4 18470 £ 6.11 165.00 £ 5.00° 125.00 £ 8.00° 96.33£9.02° 170.30 = 14.74*

7 5 CsIVa 0w mol/41 b4, P < 0.05; 5 CsIVa 200 p mol/L4H L5, "P < 0.05.

24 A A F IVaifl ¥ DNMT x4 A 4a M 2a e
P AEQ Fvm AR LB 45 A iR, CsIVa 50,
100, 200 p mol/L £ HepaG2 41 fitd Jil 3K %5 H 8.33 + 1.52.,
5.00 £ 1.00, 3.00 = 1.001~ ¥ & 3 ik F CsIVa 0 p.mol/
L2 1533+ 1.53 ~(=5.61, 9.80, 11.70, ¥4 P < 0.05),
CsIVa 200 w mol/L+DNMT1 £H HepaG2 41 Jitd i Bk %% Ky
1167 + 1.534> i & &5 T CsIVa 200 p mol/L 41 (.=8.22,
P <0.05) (W [E2), Western blot Il 4% (% 4) K,

CsIVa 0 pmol/L

CsIVa 50 pmol/L

) Ve ]
&

CsIVa 100 pmol/L

CsIVa 50,100,200 p. mol/L £ HepaG2 4ilfifl Nanog .Sox2
Oct4, KLF4 I CD133 4 11 % ik 24 1 2 ik T CsIVa 0
o mOV/L 2 (=723 20.79., 22.29, £,,,=19.31, 38.17,
3927, t0=4.09. 23.14 . 31.18, f, =443 1028 3833,
lep3=6.67.. 15.70., 34.10, ¥}J P < 0.05), CsIVa 200 w mol/
L+DNMT1 £ HepaG2 Ziififd Nanog , Sox2 , Oct4 , KLF4 Fl
CD133 4 1 1 2 15 T CsIVa 200 p. mol/L £H (+=24.80 ,
12.30,18.84,13.48.10.79, ¥] P < 0.05).

CsIVa 200 pmol/L CsIVa 200 pmol/L+DNMT1

2 CsIVa %t HepG2 RBIFEREEIEM (200 x )

x4 HepG2 #HAfl Nanog. Sox2. Oct4, KLF4 #1CD133 EAFREKTELLE (X +5)

S| CsIVa 0 pmol/L 41 CsIVa 50 pmol/L 41 CsIVa 100 pmol/L 41 CsIVa200 pmol/L4l  CsIVa 200 pmol/L+ DNMTI 41
Nanog 1.3220.07 0.95£0.05" 037£0.03" 0.15+0.05" 0.98 +0.03*

Sox2 0.87+0.03 0.28+0.05" 0.20+0.02° 0.11+0.02° 049 +0.05"

Octd 0.86+0.04 0.71+0.05" 0.17+0.03° 0.11+0.01" 0.60 +0.04"

KLF4 1.09£0.03 099 +0.02° 0.87+0.02° 0.22+0.03" 0.89+0.08
CD133 1.86 £ 0.06 136 +0.11° 1.19£0.03 0.48+0.02° 1.06 £ 0.09"

W 5 CsIVa 0 wmol/L 41 Ib#:, "P < 0.05; 5 CsIVa200 wmol/L 4%, P < 0.05,
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DNMT 1 i i B JE £k 1T Bk miR-378a-3p fiE i T 44 Jifd
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e JF 40 g5 40 M P i Rk YU %5 PR 5T k BR,
DNMT1 A] i i i 5 RAI2 DNA H 54k i 42 2 AT 40
Jt g () ARG RS DI RE AT 9% R & BRAE CsTVadf
FHF, HepG2 Z1i/fi DNMT1 263k .2 R4, Jr LLEN]
CsIVaili i T 18 DNMT1 235 40 il 20 e () vk
W24 R 1 HepG2 41 iS5 200 o mol/L CsIVa 1t
%5 [A] A i %635 DNMT1, & Blid 35 DNMTI J5 Al
b 2305 CsTVa X HepG2 447 | 3T AR F2 LA K
A R ERBE T BRI, [l T PR R M A
B1 58 B CsIVa 15 45 DNMT1 52 il JHF 20 At 988 19 00 k2
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ZE BRI, ARBFSE & BT CsIVa ] 410046l F- 40 fif
FEANML K RS DL, I HL CsTVa n] 3 ad i)

il DNMT1 ] 52 Wi JH 48 160 s 200 3 1) A= L e # LA %
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