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Hepatocyte Growth Factor-induced Epithelial-mesenchymal
Transition in Human Hepatocellular Carcinoma Cells
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( Cancer Center of Guangzhou Medical University Guangzhou 510095  China)

Abstract The epithelial-mesenchymal transition ( EMT) is closely associated with the invasion and
metastasis of tumors. Hepatocyte growth factor ( HGF) can be a main inducer of tumor EMT but the
underlying mechanism is still not clear. In this study we investigated the effect of Snail on HGF-induced
EMT in HepG2 and Hep 3B hepatocellular carcinoma cells. The migration of HepG2 and Hep 3B cells
were detected by wound healing and transwell assays. The proteins of p-Met p-AKT E-cadherin

Vimentin Fibronectin and Snail were determined by Western blotting. The mRNA expression of E-
cadherin vimentin fibronectin and Snail were determined by real4ime RT-PCR. HGF induced HepG2
and Hep 3B underwent morphological changes from epithelial to mesenchymal appearance with increased
migration behavior. HGF1 also up-regulated the expression of mesenchymal marker proteins and down-—
regulated the epithelial markers with increased level of Snail expression. The EMT induced by HGF
could be blocked by knocking down Snail. It suggested that Snail was involved in the invasion and
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metastasis of hepatocellular carcinoma cells.
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1.1
HepG2  Hep 3B
. DMEM
Gibco : Transwell Costar . HGF
Peprotech : E-eadherin  N-cadherin
Fibronectin( FN) B-actin Santa Cruz ;
AKT p-AKT p-Met Met Snail CST ;
Marker Fermentas : HRP

hepatocellular carcinoma; hepatocyte growth factor; epithelial-mesenchymal transition;

IgG. IeG
: LipofectamineTM 2000
Invitrogen : ECL
Pierce ; Quick Start Bradford
Bio-Rad ; RTPCR
TaKaRa : PCR ;
1.2
HepG2  Hep 3B 10%
(FBS) DMEM 37°C.5% CO,
1.3
2 x
10° /mL 6 37°C.5% CO,
12 h. 20 pL
6 . PBS
3 0.1% FBS
DMEM
37°C.5% CO, 48 h
1.4 Transwell
Transwell
300 pL 1530
min PBS 2
. 3x10°
mL. 200 pL 24 Transwell
.24 500 pwL.  FBS
24 Transwell
48 h
5

1.5 Realtime RT-PCR

Trizol( Invitrogen)

cDNA.

RNA Primescript RT reagent Kit
( TaKaRa) RNA
E-cadherin

GGAGCCAGA3”
TCCGGATTA3"; FN

5-TACACTGCCCA
: 5 IGG CACCAGTG
: 5"-GGAGCAAATGG
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CACCGAGATA 3~ : 5"-GAGCTGCACAT

mmol /L Tris-HCI pH 8.0 150 mmol/L NaCl 0.2 g/L

GTCTTGGGAAC3"; N-eadherin 100 mg/L Aprotin 100 mg/L. PMSF 1 g/L
5’-CATCCCTCCAATCAACTTGC3~ SDS 10 g/L NP40 5 g/L )
5 ATGTGCCCTCAAATGAAACC3"; Snail Bradford ;
5’-GACCACTATGCCGCGCTCTT3~ 10%  SDS-PAGE PVDF
5" TCGCTGTAGTTAGGCTTCCGATT-3"; Slug 5% 2 h AKT.p-AKT. Met.
: 5" AGCAGTTGCACTGTGATGCC3~ p-Met. E-cadherin. N-cadherin. FN. Snail . -Actin.
5-ACACAGCAGCCAGATTCCTC3"; Twist 1:1 000 4°C PBST
5-CGGACAAGCTGAGCAAGATT3~ HRP 1:5 000
5’-CCTTCTCTGGAAACAATGAC3"; GAPDH 2 h ECL
1 5-GCACCGTCAAGGCTGAGAACS3~ :
5 TGGTGAAGACGCCAGTGGA-3". Real-ime PCR 1.8
SYBR Premix Ex Tap™ 3 GraphPad Prism
(TaKaRa) 2 42¢" mRNA 5.0 One-way analysis
GAPDH . 3 of variance( ) P < 0.05
1.6 siRNA
GenBank Snail
siRNA 2
. Snail siRNA © Snail 5-CCACAGAA 2.1 HGF Met
AUGGCCAUGGGAAGGCCUCS3,; siRNA
5 UCACAAGGGAGAGAAAGAGAGGAAGGA3". HGF 48 h Western
DMEM ( 10% FBS) HepG2  Hep 3B Met. AKT
6 HepG2  Hep3B 70% HGF Met. AKT
RPMI 1640 NC Met.
siRNA \Snail siRNA 3 AKT HGF HepG2
Lipofectamne™ 2000 Hep 3B Met ( Fig. 1A) .
6 h DMEM “ ”
HGF 48 h. Western . HGF HepG2
EMT . Hep 3B “ i
1.7 Western ( Fig. 1B) .
PBS (50 2.2 HGF
&) HepG2 Hep 3B (B) HGF(-) HGF(+)
HGF(ng/mL) 0 | 10 HGF(ng/mL) 0 1 10 8
p-AKT _ p-AKT
p-Actin _ p-Actin
Fig.1 HGF stimulated the Met signaling pathway and induced morphologic changes in HepG2 and Hep 3B cells (A)

Western blot analyzed the phosphorylation levels of Met and AKT in HepG2 and Hep 3B cells. The two human hepatocellular carcinoma

cells were treated with HGF at 0 1 and 10 ng/mL. Western blotting was performed after 48 hours. B-Actin was used as loading

control. ( B) Phase contrast images of two human hepatocellular carcinoma cells treated with or without HGF( 10 ng/mL) for 72 hours
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Transwell Transwell HGF
HepG2  Hep 3B .10 ng/mL HGF Transwell
48 h HepG2  Hep 3B ( Fig.2B) . HGF
( Fig. 2A) . HepG2  Hep 3B
(A) HGF HGF - +

Fig.2 The effect of HGF on the migration of HepG2 and Hep 3B cells
HepG2 and Hep 3B cells for 48 hours

Oh

(B) HGF

HepG2

Oh

HGF

Hep 3B

Hep 3B

(A) After HGF( 10 ng/mL) treated the

wound healing assay analyzed the effect of HGF on the migration of two human

hepatocellular carcinoma cells. ( B) After HGF( 10 ng/mL) treated the HepG2 and Hep 3B cells for 48 hours transwell assay

analyzed the effect of HGF on the migration of two human hepatocellular carcinoma cells

2.3 HGF EMT Twist . Fig. 3A HGF E-
cadherin mRNA Vimentin~ N-eadherin
HGF HepG2  Hep 3B 72 h Fibronetcin mRNA (P <0.05). Fig. 3B
RNA real-time RT-PCR HGF E-cadherin Vimentin
Western E- N-cadherin  Fibronetcin HGF
cadherin. Vimentin . N-cadherin Snail (P <0.05) Slug ~ Twist
Fibronetcin EMT Snail | Slug mRNA
(A) = . 2 2 . B)
§ -~ Snail é . Slug % 1 Twist HepG2 Hep 3B
] 3
<Z,: %% ] <zt Lol <zt Lol HGF(ng/mL) 0 1 10 HGF(ng/mL) 0 1 10
7z 29 e 2 . -
1w Snail
e
205 Z Z
= ] < ] = J .
& H(gF = + Z’ ¢ - + ﬁ : = ® E-cadherin E-cadherin _
T:.: qE-cadhenn § 75_N—cadherin T;’ i _Fibronectin N-cadherin N-cadherin _
5 1.5 [ o 2.
- corf g 23
€ o5 . £30 }(5)
e 2151 2 2051 ~ B-Actin
% 04 £ ol % 0l B-Actin
~ HGF - + & - + I~ - +

Fig.3 The change of EMT markers expression in HepG2 and Hep 3B cells induced by HGF

(A) mRNA expression of

EMT markers in HepG2 and Hep 3B cells. The two human hepatocellular carcinoma cells were treated with or without HGF ( 10 ng/

mL) for 72 hours. Real-time PCR displayed the expression of EMT markers. Data present mean = SD (n=3). GAPDH was used as
internal control. (* P < 0.05) ( B) Western blotting for detecting EMT markers in HepG2 and Hep 3B cells. The two human

hepatocellular carcinoma cells were treated with HGF (0 1

was used as loading control

10 ng/mL) . Western blotting was performed after 72 hours. B-Actin
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2.4 Snail HGF EMT
Snail  HGF HepG2
Hep 3B EMT RNA
Snail HGF
Snail HGF  HepG2  Hep
3B E-cadherin
A) HepG2
HGF - - + +
Snail siRNA  — + = +
Snail
E-cadherin
N-cadherin
Fibronectin
B-Actin

(B)

Fig.4 The mechanism of HGF-induced EMT in HepG2 and Hep 3B cells

©

N-cadherin. Fibronectin

( Fig. 4A) . Snail
HGF EMT ( Fig. 4B).
Transwell ( Fig. 4C) Snail
HGF . Snail
HGF Snail ~ HGF HepG2
EMT
Hep 3B
HGF - - +  +
Snail siRNA - + - +
Control siRNA
+
HGF
Snail siRNA
+
HGF

(A) The two human hepatocellular carcinoma

cells were transfected with Snail siRNA. After transfection for 24 hours the two human hepatocellular carcinoma cells were treated

with 10 ng/mL HGF. Western blotting was performed after 48 hours. B-Actin was used as loading control ( B) After Snail siRNA was
transfected for 24 hours the HepG2 and Hep 3B cells were treated with 10 ng/mL HGF. Phase contrast images of two human
hepatocellular carcinoma cells showed the results. ( C) After Snail siRNA was transfected for 24 hours the HepG2 and Hep 3B cells
were treated with 10 ng/mL HGF. Transwell assay analyzed the effect of HGF-induced cells transfected with Snail siRNA in two

human hepatocellular carcinoma cells

5 3 HGF EMT
60 1820 HepG2  Hep
B 3B HGF

' EMT ) EMT
HGF HepG2  Hep 3B
E-cadherin N-
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cadherin  Fibronectin HepG2
Hep 3B
HepG2 Hep 3B
HGF EMT
EMT
Snail EMT
*'. Snail DNA
2 - ( E-cadherin)
E-box E-cadherin
EMT . Snail
2 EMT
%25
HGF Snail mRNA
Snail HGF  HepG2
Hep 3B EMT Snail

HGF HepG2  Hep 3B EMT

HGF Snail
HepG2 Hep 3B EMT

EMT
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