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AR BT BT 43 BT 2 R 0 4 B e L B A B AR 2 L R P 4 5 R 1 (E-cadherin) il B-3% 21 # (B-catenin) | ] 53 41 fd 47 12 4 3% B
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B R W E W £ (P<<0. 05), TNF-o BEA RUHTH NF-«B & 5, R # NF-«B p65 #% 5% i & LeBo FIBERR AL, N NF-«<B
il BAY11-7082 fgg Wik TNF-o 55 EMT BIMEH (P<<0.05), ##& TNF-o illid NF-«B R #1215 S 00 40 & 4
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TNF-a induces epithelial-mesenchymal transition through NF-kB in hepatocellular carcinoma
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[Abstract] Objective To investigate the role of tumor necrosis factor-a (TNF-o) in epithelial-mesenchymal transition (EMT)
of hepatocellular carcinoma (HCC) cells and the related mechanism. Methods HCC cell lines Hep3B and SMMC-7721 were treated
with TNF-q for 24 h; then the cell morphological changes were observed by microscope and the expressions of the epithelial markers (E-
cadherin and B-catenin) , mesenchymal markers (Vimentin and N-cadherin), and EMT associated transcriptional factor Twist were
examined by RT-PCR and Western blotting analysis. The invasion and metastasis ability was evaluated by Transwell and wound healing
assay. Luciferase reporter assay and immunofluorescence were used to determine NF-kB transcriptional activity; Western blotting
analysis was used to examine the expression levels of IkBa and p-IkBa protien. Cells was also incubated with TNF-a and NF-«B inhibitor
(BAY11-7082) together, and then the phenotype of EMT was detected by microscope, RT-PCR and Western blotting analysis.
Results Hep3B and SMMC-7721 cells had EMT phenotype after treated with TNF-a. Wound healing assay showed that the wound
healing rate of cells exposed to TNF-¢ was significantly increased compared with the non-treated group (P<Z0. 05), and Transwell assay
showed that more cells penetrating the membrane after treatment with TNF-o (P <C0. 05). TNF-o effectively promoted IkBa
phosphorylation and the subsequent NF-kB nuclear translocation. We also found that TNF-¢-mediated EMT could be converted by
NF-«B inhibitor (BAY11-7082) (P<C0.05). Conclusion TNF-q induces EMT of HCC cells through NF-kB-dependent pathways, and
subsequently promotes the invasion and metastasis of HCC.
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JIT-41 M 985 Chepatocellular carcinoma, HCC) ™ &
JEUE NS B A B, 12 28 5 B % = IR T R ORI AR
BICT M F BN, b B (8] % 4k Cepithelial-mes-
enchymal transition, EMT) J& 1 7F I Jgi #% £ i) & 22
WEZ— LM EAMAFE EMT 2",/
P 8 AW B 458 o8 i 9jA e R A 3 A T 20 B AR
Ji 8 35 38 Al ¥ o (tumor necrosis factor-as TNF-q)
5RO RHE T EEEMATY, EETR LR, 7
S i geg G B e L4 g S L IR R A IR P TNF -«
DL HE EMT 1y & A7 R0 B BT
TNE-o X T EMT 52 0 S Hm] GEALH o ik — 2
V) PO 9 4 A2 28 B % 04 43 AL 4 AR ST A 3L R
P AR ST HE AR

1 #H#EEE

1.1 ##  Hep3B Al SMMC-7721 Jif J 40 i £k
B AR KR AR 7 IR ANRL B B iR A g 5 R RDIR
J7 PR AF s TNF-o 19 H PeproTech 2t F]; DMEM
R SR IR AV R R EE R R M 0. 25 W0 IR
HEHEE A Invitrogen 23 7] ;s NF-«B #1 i 5] BAY11-
7082 W H Sigma 23 A ST A b KRS R B (E-
cadherin) , ¥ & 5 H ( Vimentin) ., ¥ 5 # & K 7
Twist 2 58 BB K | B-1% 2 R (B-catenin) , # & 1 45
Zh 2 M (N-cadherin) I H Abcam 23 & ; 29t A\ IkBa
Hl p-IeBa U B Cell Signaling 23 @ ; NF-«B p65
Pilk Wy B Abcam A #); AMV 88— & ik 7 &
cDNA K EH#E PCR RXF & H Thermo A #;
FAZ A B AR U & BB m RAEY TR
H) s NF-B B9t 2 i 4l 2 2 B A 3k 7] & 0 A
Promega 28 8] s Fric HRP WIZEHT 5 50 B AL 4E
GHEYEARARA A 51l s 5 25 R A
PR 7] & W ; Lipofectamine # Y ik 7 & W H In-
vitrogen 2\ A ,

1.2 miaEiashha®  AJHEMEHE HepsB
1 SMMC-7721 43 %l K5 F% T &% 10% i5 4 176 19
DMEM #5353, Hoiboin A ¥ 8 5 M aE & £ (LR E
100 U/mL) . 3R T 37°C 5% CO. 435 7= 48
s 3%,0. 25 W BEEE I AL, 2 ~3 d ALt — W, 2k
KEXHAE KW, TNF-o H it 38 (488 4 K f B 2
1 pg/mL, BT —20°C AT, i T AR B 2 T AR e
(10 ng/mL); A A il TNF-o Y 4b 38 20 4 X} B8,
NF-«Bil il 5] (BAY11-7082) 55 TNF-o [ A, T
YEVREE R 10 pmol/L., 18 B 508 T UL %< 4 il i) A=

KRAE,

1.3 fmhe E-cadherin, Vimentin, Twist,-catenin
#= N-cadherin #9 & ik 4|

1.3.1 & & RT-PCR ¥ ifi & 4 i 45 hb ¥ 20
A 4% R TRIzol 5] — 20 2 $2 A L 5 RNA, $%
M mRNA RSl R &6 2 pg S RNA sk h
cDNA, F 2L cDNA Mt AR5 2 2 it PCR A il
R & B B 1 UL S R AR R (cDNA 4 L,
ddH.O 5 L MasterMix 10 pL 518 1 L), PA 3-8
iz Hl B S i (GAPDH) A N2, BE 6 ¥ 50 R
40 AT IR R MR 20 BT L LB E C AR Y s, By
5 E-cadherin FUEGI ¥R 5'-TTT GTA CAG
ATG GGG TGT TGC-3', FiE51¥ 4 5'-CAA GCC
CAC TTT TCA TAG TTC C-3";Vimentin F 5]
Yl 5'-CTT CCG CGC CTA CGC CA-3', FilF514
M 5'-GCC CAG GCG AGG TAC TCC-3'; Twist |
5% R 5'-CGG GAG TCC GCA GTC TTA-3', F
W54k 5'-CCC ATG TGA TTC GAT GCG T-3';
Beatenin LIE5IH R 5'-ATT GTC CAC GCT GGA
TTT TC-3". FiE5I¥ 4 5'-TCG AGG ACG GTC
GGA CT-3"; N-cadherin #5140 5'-GTG CCA
TTA GCC AAG GGA ATT CAG C-3', Fi#its1¥h
5'-GCG TTC CTG TTC CAC TCA TAG GAG G-
3", FiA M) PCR ¥¥ 3 ANE AL IEF B934 N S R
GAPDH,

1.3.2 EARWESH  THANCR AL B 1 20
JHL L R FH LA 4 i R AR 1 4 BB R i 4 40 A AR
H .1 200 pL RIPA 2 80 2 UGE B L A
FESL 100°C & Wh 5 min, SEAMAEZ PRIEE G L
KR 10% B9 SDS-PAGE 43 5, # % PVDF I,
5% MR IR B A 2 h o 4°C iR AR BT A —
¥ : E-cadherin (1 : 1 000), Vimentin (1 : 1 000),
Twist(1 ¢ 50),B-catenin(1 : 2 000) Fl N-cadherin
(1:600),4°Cit &, TBST W EEVE 3 K, 9L (BRAR
1t AL B ARG B SEBLR PR L T 2 10 000) = I
H 1 h. TBST WEVE 3 ¥k, B & #fE ECL 5 5
JEIFE 3 min,BEE X LA L 30 s £ 5 min, 25
30 s, R 30 s A% . SRA IPP 3K kX H 1 & it
TTIREESY MY, oA 3 Ik,

1.4 @0 ReAZ % 68 ) Al

1.4.1 @@ X HEEH  # Hep3B 4 &2 SMMC-
7721 HRRAEFNE] 6 FLAR b, T 20 MR LR L R s 8
TR P TC M B FR e 1 kG K 10 uL
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WSk B IRTRTE 6 FLAR PRI — & 92 1 mm #YTE
240 ) IR L TG ML B R AR 2 WL RS R
3P B0 h A 24 b £ R E T 4R IR I R
AWM, PR RRES R, WREA R
(%)=1(0 h WYEIEE —24 h RYRFEE) /0 h RIJRIE

B X100%.,
1.4.2 Transwell N ZE &£ 5% Hep3B i &

SMMC-7721 20 HL W BE J5 4320 , 0 5 T A 45 4 21 T
FIESE 24 b, RS AL, 250 Ve 0T F B T v
) DMEM $5 352 W b, )8 48 40 i %% % o 5 < 10° /mlL,
¥ Transwell /NEE T 24 FLA Y, BUEE B4l T 1
LB P = i E R E A 500 L & 10%
A1 B9 DMEM 85 58, B2 imA 200 (L 4 i &
W37 CREFRANIET 24 h AR T8 /N3 79 1 10
LR A 45 Y 20 min, PBS w3 1K, 400
FECEE T BB AL 5 A AS [ A0 B 1) 2 5 40 il 45, B
BHE L E A A0 M i A X B E

1.5 NF-«xB &b n

1.5.1 HAZFBmBERXELN HEFEFRMN
Hep3B Al SMMC-7721 40 e 470 F 24 fLARH .24 h
Je e NF-«B 945 Bk L N 2 BR Sk 4 315 peD-
NA # R E 415 3655 Y 4l i, % 4 Jr % 2 B/ Lipo-
fectamine R & UL 45, Y J5 24 h W] TNF-«
AL 24 h, Ab BRES R AL 100 L 46 i 2 i
WL B0, B30 pL 2R I S RO R
JEPNIR A, T2 38 B I8 P A DU AL b A I 2 O A,
o7 FFY 6 Ao SR D - L 200 J 1 27 e 5o AL Al 1)
PG FR WIS M A E 9 A S B AR R LA

1.5.2 #ETKAAEN KL 10" R T 48 L
M b, RN EE SN TNF-o 5 24 h,PBS ik
2K, 4% %2 B PR ZE 30 min, PBS Mk 2 K,0.1%
Triton X-100 B % 6 min ,PBS #h{k 2 ¥, 10 % 111 1L
HE M 30 min, PBS WYk 2 W R A B B — L
(NF-«B p65,1 : 1 000) & i 4% , PBS Mk 2 I, A
TP 37 CHEEEIFE 30 min. PBS WHE 2 Y, DAPI 4 {4
10 min. PBS Mk 2 . 56 W iEE T ER .

1.5.3 B @ W E A R A DI Hr K
A TeBa 1 p-1IkBa MR IE . RITA 1kBa PLIE
TAHEW N 1 ¢ 500, p-lkBa Bi 4K T 1E W B N
121 000, £ 77 32 R HY .

1.6 %itsam N SPSS 20. 0 Gl H k15
GER MBI L x £ s FoR, A R
Student’s ¢ K5 , #6565 7K F (o) K 0. 05,

2 & R

2.1 TNF-q 123 Hep3B #= SMMC-7721 @@ je & A
EMT Hep3B il SMMC-7721 #4iiig H TNF-o Zb#E 24
h )5 A8 B A T SRk B R 4 ) 40 i 5 £ P
1Y b BB, 20 P 8] HE 5 BE %5, T TNF-o Ak 32 1) 4
MBS e T ATl B B2 A 0722 40 i 528 255 (B8] i 4
AR, 40 E] 23 BRI R (BT 1A) . RT-PCR B A i Ep
BTSSR B8 TNF-o 2B H MM P E-cadherin 5
Breatenin TV, Vimentin , Tawist M N-cadherin I
(P<C0. 05, & 1B, 1C), %5 R & P], TNF-o A] fi #
Hep3B #l SMMC-7721 40l % = EMT,

Hep3B SMMC-7721 = Hep3B SMMC-7721
ffer ¥ e SR < _g 6r . O Control Control  TNF-a Control ~ TNF-a
8 WTNFo  E-cad | se—_— -_—
=8
% o4t .
Control o 4 " N Vim W Bap—
2 * *
S 2t Twist — —
—
%ﬂ Prat w— -
0
S Necad 0 - —

BGAPDH— — --C

B 1 TNF-o f55MES EMT RE
Fig 1 TNF-a induced the phenotype of EMT in vitro
EMT: Epithelial-mesenchymal transition; E-cad: E-cadherin; Vim: Vimentin; f-cat: -catenin; N-cad: N-cadherin. A: Morphological
change in Hep3B and SMMC-7721 cells treated with or without TNF-a (10 ng/mlL.) for 24 h. Original magnification: X200; B: mR-
NA expression of E-cad , Vim, Twist, fcat and N-cad was detected by RT-PCR (* P<C0. 05 vs control; n=3, x+s) ; C:

Protein expression of E-cad, Vim, Twist, f-cat and N-cad was detected by Western blotting analysis
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2.2 TNF-q 3% Hep3B 4= SMMC-7721 % ftL#9 13
£ BIEDHET 24 h BFRURG 0 &A1
TLE 2A, TNF-o AbH4H [ Hep3B: (60. 64+1.39) %,
SMMC-7721:(67. 6 1. 38) % ] 5 X} B 40 [ Hep3B:
(8.6740. 84)% ,SMMC-7721, (15. 33 1. 32) % ]
G RR @A RN B, 25 BA R ¥R X
(P<<0.05), Transwell /Na 2 78 5256 45 I WoR , X

Hep3B SMMC-7721

FR4] Hep3B 40l 5 SMMC-7721 4l ifd 2 i 5] & i
T B 4 B £ 2 B A (30£8) 4. (50 = 6) 4, TNF-«
(10 ng/mL) & F 4 Hep3B 5 SMMC-7721 40 il %
BHENN 53R (80+5) 4 L (130+5) 4>, 55 % R4
B EFA G2 L (P<<0. 05, F 2B), 24554
7~ TNF-o 8% 3% 58 1T 98 40 L & Hep3B A1 SMMC-
7721 WiRZERETT .

Control

Control TNF-a

0h |

24 h

TNF-a

SMMC-7721

B 2 HEXNREEESER R Transwell 2 Z 5216

Fig 2 Wound healing assay and Transwell invasion assay

A: Images were captured immediately after wounding (0 h) and 24 h post wounding; B: TNF-a promoted the motility and inva-

sion capacity of Hep3B and SMMC-7721 cells. Original magnification; X200

2.3 TNF-o £ 8 Hep3B #= SMMC-7721 4 A&
NF-eBiE 2¢O 3 B e & 2 A I 45 2R 2R
Hep3B #l SMMC-7721 #li ig i Fl TNF-o 4B 24 h
J5 s NE-c Bl 5 2 5 A9 36 P W] o T B4, 22 2
it L (P<C0. 05, B 3A) 5 g 9 R Il i /R

Hep3B

[>=)
1

O Control
B TNF-o

[=)}

Relative NF-kB activity
) IS

SMMC-7721

S
* - - . - - =
p-IxkBa - — b
TNF-q | =
0 GAPDH -—“—m
Hep3B SMMC-77121 A B g = B s C

TNF-o & 3 1 3% NF-«B %% 07 (& 3B) ; & (4 5 B
IR 25 R B R TNF-o b B 5, [kBo RIX B E T
Pl [A)  p-TieBo R 35 L (B 3C) . MW TNF-o
n Bl & F 3 Hep3B Ml SMMC-7721 4 il i) NF-«B
W

SMMC-7721
TNF-a

Hep3B

Control TNF-a Control

3 TNF-a(10 ng/mL)# % 40 il NF-xB & 1%
Fig3 TNF-a (10 ng/mL) induced NF-xB activation
A: Luciferase reporter assay was performed 24 h after adding TNF-¢ (* P<C0. 05 vs control; n=3, x=£s); B: NF-kB p65 tran-
scriptional activity of cells was evaluated by immunofluoresence (The p65 subunit of NF-kB in the cytosol was stained green and
the nuclei were stained blue with DAPI). Original magnification; X 400; C: Expression of IkBa and p-IkBa was detected by

Western blotting analysis after treatment with TNF-q

BIGE A, T NF-«B #1 7] (BAY11-7082) + TNF-«
AhERAH A &R T AR A iR R £
MIE R T i A, 20 i 8] HE 51 B % (K] 4A), RT-

2.4 NF-«xB # %) # (BAY11-7082) #7 %] TNF-¢ #
T4 EMT {8 & B8 F WM kB, TNF-o 43
2P 40 2 2% () R e A oHR: P ) B S AR 40 i ) HE
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PCR K2 H BEN i 43 W45 S R . 5 TNF-o Zb B4
A% . NF-kB #1315 + TNF-o b BH 20 40 i th E-cad-

F W, NF-«B 3 ] %] (BAY11-7082) A] & 2 417 1
TNF-« 5 § ) Hep3B Al SMMC-7721 4 il % 4

herin 5 B-catenin HA @ E 8,10 Vimentin, Twist & EMT,
N-cadherin 152 F 8 (P<<0. 05, & 4B.4C), %5 %
HepsB  SMMCT721 Hep;;; SWCT';}ZZI
¢ g O TNF-o ] -t ; -t
2 . B TNF_q 4 BAYI17082 INFa gaviioe ™NF gayiigog
[o)
= - - —
TNFoo % E-cad o — -
2 Vim — ———
E e -
~ ‘wist 3 [——
< mgm -
_ : . ———
-0t | - .
BAY11-7082 SE 25T RS Y [ e
& N R 2 Q2 —
A Hep3B SMMC-7721 B GAPDH | s 4

4 BAY11-7082 #1 ] TNF-o S H) EMT
Fig 4 EMT induced by TNF-a could be inhibited by BAY11-7082
EMT . Epithelial-mesenchymal transition; E-cad: E-cadherin; Vim: Vimentin; B-cat: B-catenin; N-cad: N-cadherin. A: Mor-
phological changes in Hep3B and SMMC-7721 cells treated with TNF-o in absence or presence of BAY11-7082 for 24 h. Origi-
nal magnification: X200; B: mRNA expression of E-cad s Vim , Twist, fcat and N-cad was detected by RT-PCR (* P<C0. 05

vs TNF-« group; n=3, x4s); C: Protein expression of E-cad, Vim, Twist, B-cat and N-cad was detected by Western blotting

analysis
3 i i

AR, TNF-o S —Fh B T2 4 ) 27 % Pk
FI8) 200 L PR o G 2 R A N A A
TNF-q i i JE 1K SR 1 ) I8 = 5% 1A I 4 A= ) 2 3L
JO7 o T A A5 R Al e 0 L 1 B G 5 s 1 o 4
1 AR G 2 20 1 43 16 AN ) BE Y & #E DA A 3 A
JH 384 56 45 O T R AE AR . AR AR Z R R
TNF-o AYTEZ B o CRLEG OP 80 . AR R
S8 5 ) FLAT (R gk g 2 AR B A R AR
LA R e e n g 45 T R B L R g A b g b ap
DA EMT B &4 0 TNF-o X EMT 1)
SO AN VE R . A BIESE K I, R 40 i Hep3B K&
SMMC-7721 i Fl TNF-o 4B J5, EMT (1) 3 74 3%
58 [A) s 200 L 1 {5 22 BE ) A RE 3G, 6 BH TNF-o
BEMSAE I A 98 40 i & 2B EMT K34 5 Ho A2 78 g
3 AR ELARBLE o A D 4

NF-«B J&— K Y68 ) 1z B9 % 5% sk i 72 oo 1, i
BN A S AL AR 7 XoF 9 St A 0 i 25 1% 55 IR L R
KRB NF-cB 76 28 Mg rb 2 800 0y L i B AT D) 3E
I 8 9 EL B AL g 2 3k O AR O e O L A
M A T EOR S B, NF«B 58 B H 7 1B 45
BAE—R L LLJCE R 008 A A T 40 5T, Y A

Jil 5z B 40 BRI . 5 NF-«B 454 1 1kBo & 2E W
2 A4 171 B A% 5, NF-ieB 5 R L ke 2 A4 M A I L 7
N NF-B 5 8 3 B 4 00 =X 98 15 JC 78 «B A 45 45
B TR XS B I i A S NF-«B 5 A I
H g s 745 & 05 . aT AR E 2 Fp 3k 5 i 236, Hoh
AEARE HE EMT H1OG5E B 1 6380 A SCHk i
NF-«B A DL i & [ ¥ B B (protein kinase B,
PKB) [ Snail 3k 1M #F M EMT 19 & 4, 5
Hh s NF-B i 1] LU i 3 il E-cadherinff 1R 35 Jf
J8 ZEB1,ZEB2 A F 1fi fig F il EMT 1 & 417,
ALY, TNF-o #b ¥ Hep3B & SMMC-7721 41 iy
24 h J5, NF-«B p65 it L If H 1kBa 35 T,
VLHAMNE M TNF-o AI DL 5 3 14 58 NF-«B p65 I 7%
M kB MM, 88 TNF-o A BB L NF-«B 75
HRmpgisE S EMT M4, T — 8k, &
MTBEJE ] NF-«B M5 BAY11-7082 ZbH40 i, 2%
R EIR TNF-o 55 A4 M &4 EMT #4EH W
AN, IR ATHEN TNF-o 7] #8380 33 305 NF-
kB 155 % S 38 i i 42 #F Hep3B & SMMC-7721
Y A EMT, [R] B i 35 34 58 ol 96 48 B 1Y) 4= 2% g
I3 BARPUHI A FF i — 5T,

AWFFEAUESE T TNF-o {2 #7840 Jf Pk Hep3B
Je SMMC-7721 %& 4 EMT, [a) isf 43 55 T 968 20 it 114 12
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