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human hepatoma SMMC-7721 cells and explore the molecular mechanism. SMMC-7721 cells were pretreated with
different doses of ampelopsin and cells proliferation was detected by CCK8 kit. Cell morphology was observed
under an inverted microscope. Nuclear morphology was detected by DAPI staining. Apoptotic rate was detected by
Annexin V-FITC/PI flow cytometry. Migration and invasion were detected by Transwell and scratch healing test.
Western blotting was used to detect cleavage of poly ADP-ribose polymerase (PARP), expression of matrix metallo-
proteinase-2 (MMP-2), matrix metalloproteinase-9 (MMP-9), E-cadherin, and N-cadherin, and phosphorylation of
ERK, P38 and JNK in MAPKs pathway. Our results showed that ampelopsin significantly inhibited proliferation
and induced apoptosis of SMMC-7721 cells, with half inhibition dose (ICy,) for 24 h was 38.98 pg-mL™. With
50 pg-mL™* ampelopsin treatment, typical apoptotic morphological changes occurred, such as cell detachment,
shrinkage and nuclear condensation. Apoptotic rate increased from 15% to 55.1%, with PARP cleavage significantly
increased. In addition, treatment of ampelopsin reduced scratch healing of cells and transmembrane cells number.
The expression levels of MMP-2 and MMP-9 were decreased. Further analysis of EMT-related proteins showed that
after ampelopsin treatment, E-cadherin was up-regulated and N-cadherin was down-regulated. During ampelopsin
treatment, ERK reached its peak of activation after 1 h, while the maximum activation time of JNK was 12 h.
Meanwhile, P38 was activated within 4 h, with the highest point at 2 h. But after 4 h, ampelopsin inhibited
phosphorylation of P38. These results indicated that ampelopsin induced apoptosis and reduced migration through
activating MAPKSs pathway and reversing EMT process in SMMC-7721 cells. This work provides a mechanistic
basis for utilizing ampelopsin for anti-hepatocarcinoma treatment.
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Figure 1 Chemical structure of ampelopsin (AMP)
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Figure 2 AMP inhibited SMMC-7721 cells proliferation. A: SMMC-7721 cells were treated with the indicated concentrations of AMP for
24 h, cell viability was determined by CCK-8 assay. n = 5, x = s. B, C: SMMC-7721 cells were treated with the indicated concentrations of
AMP for a week, colony formation assay detected the effect of AMP on the cell proliferation ability. n = 3, x + s. “P<0.05, "P<0.01 vs control
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Figure 3 AMP induced apoptosis in SMMC-7721. A: Cell morphology was observed using an invert microscope, nuclear morphological
changes were measured by DAPI stain and observed under a fluorescent microscope; B: Cell apoptosis was measured by Annexin V and
propidium iodide (PI) stain and then detected by flow cytometry; C: Cell lysates were prepared and subjected to Western blot by using PARP
antibody. Detection of S-actin was done to confirm the equal loading of the samples. n = 3, x +s. "P<0.05, “P<0.01 vs control
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Figure 4 AMP suppressed SMMC-7721 cell migration and invasion. SMMC-7721 cells were treated with AMP (12.5, 25 and 50 pg-mL™?)
for indicated time. A: Cell migration rate was detected by cell scratch test; B: Cell invasion rate was detected by Transwell invasion
experiment; C: Protein extracts were prepared and subjected to Western blot assay using antibody against MMP-2, MMP-9, N-cadherin
and E-cadherin. Protein levels of -actin were also measured as control. n = 3, x +s. "P<0.05, “P<0.01 vs control
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Figure 5 AMP regulated MAPKSs signal pathway. A: SMMC-7721 cells were treated with 50 pg-mL™* AMP for indicated time; B: SMMC-
7721 cells were pretreated with (12.5, 25, 50 ug-mL?*) AMP for (1, 2, 12 h), respectively. Protein extracts were prepared and subjected

to Western blot assay using antibody against p-ERK, p-JNK and p-P38. Protein levels of total MAPKs were also measured as control. n = 3,

X + 5. "P<0.05, "P<0.01 vs control
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Jfa4hJE 5 (extracellular matrix, ECM) H 3 JEg i A1 2 fig
V) o 2L, D P 8 % 4% 1 EE AL A BRI . MIMIPs & 2R
KRN R R, BA V2 HER ARG, A5 ECM
A6 i L Jom s 2 R S 7% A0 1) E) 4 i DR FR0, £E MMIP K
JB T, MMP-2/9 4 35 38 R T W) RF S 14 B R e, 31X 0T
ECM B fift %5 ¢ 8 0132, MMP-2/9 /K °F- I i 15 %% Fb
FKAVRE 1R 8 R RO TS A B2 DIAR GBIk,
I MMP-2/9 1) 315, 72 Tl [y e 240 B 4= 2% 1) 32 22 3R
W&, FEAHT T, AMP FiALEE SMMC-7721 41 /12 24 h
Jii, MMP-2 F1 MMP-9 ] 321k 7K1 5. 3% F %
MAPKS {5 5 18 #% 4 AR ) R Rk, B T4
JE I E E R A BAME 5 A T 1/2 (ERK1/2) . c-
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Jun & % R I B (INK/SAPK) . P38MAPK F1 ERKS,
AT SR IEEE o TR I E R T R,
FUAUE SE, MAPKS 7 75 5 81 1 1 7K A o i 228 JeC B A {2
HEARIE 8 LA KA B R AR A7 JE TR L 4 MR AR K p R
PEE RBEAEM . 752 P NN 8 ks U 2] MAPKS 1)
ok BEWOE, $& 7 TT BETE IR A J A B8 rh oy Ve A
taBe3n, EERE A, ERK G I m T IR R
YHARES, FE 2 FhEE KRR 1)) 305 9, 1 i MMP-1
A MMP-9 55 B AT AP-1 3LA5 3 #1]19839 AT 58 R I, 7E
SMMC-7721 40 Jiti ', ERK1/2.JNK F1 P38 ¥ fiE 4 A~ [
B AMP 3535, HLVE AL B 18] 95 R 52 &40 ), 327
MAPKS 15 5 il 1% 2 5 AMP 1 42 [ %3 20 ifg 386 5 L JH 1
AT 2, {5 B A ) 1 42 HL I BL A& ERK1/2, INK 1 P38
HIVE R AR IR, 18 75 2 — D I8 E

g L AT IR, AMP RE 55 A5 204 I N B 98 40 i &R
SMMC-7721 )38 58, 5T H R EH My T, 3 H &
= 0 SMMC-7721 41 i (¥ 3T 78 {2 28, 45 40 % &
I MMP-2/9. E-cadherin 1 N-cadherin 1 £ ik . 53 4F,
AMP 1EH J&, MAPKS 1] 34~ 3 Z %, 51 ERK1/2 . JNK Fl
P38 ¥4k 5 2 B . Pk, AMP AJ EIE i 1 4% MAPKS
5Tl RS EAE N, BRI R PRSI T 2

VIS RE . A ST T8 AMP IR PR FH 24 36 FELRT @ A

AMP [ 25 B 2L T — S8 SeiR R IR M EHE 2 5% .
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