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Molecular mechanism of metastasis in hepatocellular carcinoma inhibited by xCT
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Abstract Objective: To discuss the influence of XCT expression on EMT (epithelial-mesenchymal transition) and tumor matastasis in
hepatocellular carcinoma. Methods: Western Blot and RT-PCR were used to detect the expression levels of autophagy and EMT related
gene after treated with sulfasalazine (SASP), an inhibitor of xCT activity. Wound healing assay and transwell assay were performed to
evaluate the disruption effect of XCT on cell motility. Results:The expression levels of autophagy related protein LC3 and Beclinl were
elevated in SASP treated 97H cells compared with in control 97H cells. E—cadherin was upregulated whereas Vimentin was downregulated
when xCT was deficient. Both E —cadherin and Vinmentin were markers of EMT process. Conclusion: xCT disruption can activate

autophagy and attenuate EMT, and eventually suppress cell migration.

Key words xCT;hepatocellular carcinoma; autophagy ; EMT ; metastasis

JHF g 2 TS5 PR PN B LA 10 R 22
— PGt WE AR T & 11 A &
St BT AE T N0 45% ., h TR AN o) Kk A5
%, H R — e (3697 7 i, SVRHE AR
FFREAE I ANRE A AT, T A0 A4 RS I e 3K
FER BB R R, UAE e 4 M R e RS LT AN
RIEHRE (HIEREE IR A, TR 5 58 o 2
BT A L2 BB, il EMTT(_- Bz 4 it [e] i
fb), e EE SR — BNy E R,
VAR SR IT % B EMT 76 R0 % A= Fs R 103 A rp
EENAEE EE A IRFEIERST, fF EMT b frp, Ak
FLA% T Rz A R i e 4, SR A5 T (R BT 40 A A
FEPE, SR R P D S SR . xCT &
QIR FE 12 R 5 M DI BE M W 3L ,xCT 5 CD98he

E4WH XETSEFRHEZRELSITXITE (20070908)
EE®E N 45 (1988-), B, ML i, R A E: AREYE; EE
{£& :3+iBME, giaohaixuan @aliyun.com,

(SLC3A2)ZH 1%, Na* {6t 1) 12 iy 72 4t (system x ), e
AT DA 5 40 P 45 G2 R RN 40 D A B e R B 3 He, 2
Pt R 2 GSH (A B H ) A B B IS 4, 8] ikt
SRS 0 D R TT ARSI 4R L N GSH B& Rl P,
GSH 24 N FZE AT A R, R A hE A
TR R GSH 7RI P G 5 R AR, AT BBl
YH A & A I W (autophagy ) o FWESE— 1 S 2 4t
B 2548 (B AT 4 B )38 1 B AATL 1 7 0 - i
MR . X228 BRI AL IR e B
L= A A R A R T R BRI AR R — A
NASFAT ., ATIARTSE Hh & B xCT 78 i A i 4 it
FIRThE R T s R A MR e R R R
HL, FRATRIH xCT (947 S5k 25 BRA I 55) SASP(H)
FUREHEHENE ), 06 xCT 935, FRARANIE N GSH
1) B, 1 240 L R R 2 1 0 e 4, O 400 i
R AL ARZA AR TEPEE(ROS) =A%)
I WS (ARG A S O S, e AR B gE v, 288 R



94 REERKREZR

5 20 %

xCT 7€ S B P h 2 a8 AR i, BRI xCT [y 3R35 1]
PLiE 3f ROS/autophagy 4% 410 il JFF 96 40 i 1) EMT
R R B R
1 #R5HE*®
1.1 ##
L1l bk MNRFERE TS RE R 40 M HepG2, A
TR BE T A0 I MHCCO7-L, A s A v RE AT
FEAHML MHCCO7-H, H R HEBE RIS B A5 ey
FHF S HAREME . T 10%/N - 1i3E B DMEM £
FeHerh 7E 37 °C.5%CO, FiFafa b MR R
112 FEGHAES  dEpEas Rt . G4 s
B M H Hyclone 23 7 ; B  B-#i 3k L B4 H
Gibco A F] 5 WIARAREHEWENS F Sigma /A F] ; Trizol
W KM T s M=MLV 3354 £ | Promega 2y
H];SYBR green JURHIA [ 42044 Al Bt Beclinl $t
& Pt LC3 Hifk Pt E-cadherin HUIAK BT Vimentin 4T
PR ) Abcam 23] ;470 Snail LRI CST 237 ;
Transwell #4) F Corning 23 F] o
1.2 %7k
12,1 HffidssE Ao 2 REFRE S R : DMEM
BRI+ 10% 64 1035 . 40ME 37 °C, % 5% CO.fY
YN EFRAA PR 3R 0.25% IR FH T 4iEi Ak, (418
G4 17 +10% DMSO H T4iMiRAE, URAEIUT N
4 °C /30 min,—20 °C /2 h,-80 °C I G 1R AE TR A o
122 ZiffL 5 RNA #2505 RT-PCR 4 5t RNA
HIFRIBGE RAR A B F4AE. B 2 pg £ M-MLV
T SIS I cDNA J5#E4T PCR UV . PCR 514
(L RFILHAFE) FHIUT :xCT _1iF 5'~-GGCAC-
CGTCATCGGATCAGGCATC-3', i 5'- CACGAG-
CTTGATTGCAAGTTCAGG=3';Snail I 5'— AATC-
GGAAGCCTAACTACAGCG -3', Rl 5'~GTCCCA-
GATGAGCATTGGCA -3’ ; E—cadherin I ¥l 5 -GT-
CACTGACACCAACGATAATCCT-3", Fiif 5'-CTG-
GGGTATTGGGGGCATC-3'; Vimentin F{if 5'- CG-
CCAGATGCGTGAAATGG-3', Filf 5'- ACCAGAG-
GGAGTGAATCCAGA-3";GAPDH ¥ 5'~AAGGT-
GAAGGTCGGAGTCAAC-3', Filf 5'-GGGGTCATT-
GATGGCAACAATA-3',
1.2.3  Western Blot ¥l Beclinl .1.C3.Snail il E-
cadherin FYFRINENL B 25 g 85 1 BTAE AL FATHE
UKFHERS BAEIRET A R B, 5% IR W2 IR B4 2 h,
3 I AFH R B —HT Sbt A\ Beclinl \LC3 ,Snail il
E—cadherin, 4 °Cid7%,0.05% Tween 20 [ TBS 7k

3, BRIR S min, JITAKH R B BRAR A A AL P bR i
BB —H0 (1:5000), ZiE 2 h,0.05% Tween
20 [ TBS 29 4 ¥k, B 10 min, 358024 %%
BRFE DA, B-actin NS,

124 OMAEEE HOAAEKRLL 6 Lkt
TR, e AP BRI B A0 IR, FR A AR K & 80% 4%
fi YA B B 4 A TE I Ry R 3, HIC S 2B TERI TS
HEFATRRICE, LA 200 WL Wk 7EARUIE AR TR B
TIC T LR MRIRE, SR L A 20 1 1 v T 1
“Biia7, L PBS PR PR FHliE 25 20 A, $503 L )tk
BN 0 he 0 RAEE— N RPRZAPRICZ 2SI AL 1Y
G, R L 3 NEUE, 48 h 5 PR A
IS EFHRAIN 0 h FEEEAE LR .

1.2.5 4T Resciss B Transwell /NEE T 24 FL
M, SASP Ak B2 200 ity K A Ak B2 20 i 1% 5% 48 h
J& . W JCI T ) DMEM %% 21 iy 25 JiF % 3x10*
NmL, % Transwell /NEH, TF/NE T EIMAE
10%IML.35 B DMEM {EM k. W F 72 h J5, W H
MR L AR R MR, PSS A I IR et
TE 100 f520 A T THEiE.

1.3 itk LRBIEHL xe Fom, R
SPSS11.5 BTS2 404 o PIZH A LR FH
SIREA ¢ KB, 22 R] FLAE R FH T 25 5 A 56 R o
R 22001, 418 P HE 3R Student—New—
man-Keuls £556 . P<0.05 i, 2R HEA G2 L.
2 #R

2.1 xCT #9k:k55 HCC(A LA 4 it ) o 245 48
% A THE xCT TEA R EALRE 1 09 - 40 L vh
F BB, EF R T 3 A HA AN BRE 0
AN A xCT ERIKKF. 28R EI, TEN
FARFEREHTEEANME HepG2 1 971 H ,xCT ()15 M
AT AR m B4 o7TH(E 1),

121
10F _
5 0.8 -
]
.
= 06|
_‘E
04|
*
02 ﬂ
0 =
HepG2 97L 97H
5%} B4 H A *P<0.05

1 RT-PCT #ill xCT 7£ HepG2,97L,97H F1 IR %
Fig1 ThemRNA expression levelsofxCTin HepG2,97L and 97H cell



%2

45, 55 xCT 200 [ 20 B A% oV FILI 9T 95

2.2 AR xCT 8 &G T AR A K 3 5645 I 9% 4m
Ao 97H A R G L 56 AT AT 4 i Y
B RIZ SR ), AKX AN m LR T 40
97H F1H 50 mmol/L M) ZUR iz WL WE Ab ¥ 4+ 1) 97H
MR T AT, 25 AR IH : OTH 4N g FH AN U i it
WAL BE 2 J5 , S RE AR e, 45 10 A A B I
P XK 48 h BB S A TGE 2400 b7, L2 A
XTREZHAH L, 220 B A G245 L (P<0.05) . 45 4%
B xCT 7] LMEE HCC 4EM il A% (8] 2a) .

[A]E;, A Transwell $E47 400 1F 52 58 11 09T
M, X AN R I 40 97H A1 50 mmol/L 40
UG W I b B B 9TH AR IS T o0 b, 45 R EE
- 97H 41 fitg FMI R R ML BE AL B 2 I, S R4

Control 50 mmol/L. SASP

Oh

T SRR

e .

2y o}

B =
43h [N

.

ERSBE
_——= D W W A
WO WO WO WO
co3338333838
1 1 1 1 1 1 1
I
W

Control 50 mmol/L. SASP

5%F B HL B #P<0.05
B 2 SASP X A ZAFEMIT R 8 HIRMm

Fig 2 The effect of SASP on metastasis of hepatocellular carcinoma

HepG2 97L 9TH 4
14

i oz
g 06
I o4

0.2 -

L=1

it
=52 EEELE

5%F B HL B +P<0.05
E 3 SASP 4 EHTE EMT HEMREY RIEM BT

Fig 3 The expression levels of EMT markers with and without SASP

s
Comtrel 50 mmol/L SASF

AL, ZEMEAH O D . XHOR 72 h B ]S #7451
SEOYHT, SERG ARG BRLH A HE L 25 B A SRR
X (P<0.05) . 45 B8 xCT 7] LUME#E HCC 4 it
Fhe (1 2b),

2.3 3 F AT Snail A~F xCT 3T EMT £ 4 69 %
W N T BFSE xCT 76 EMT 33 #2094 L, 25
FRE T EMT FAHCAR S 7E 3 P b iy 23k
T, e AL B8 g 4 HepG2 \97L rh | Bz AU 4H
bR ) E—cadherin (93 152 5 T = 5 B i 8 4
M2 97H. #E—21] 97H HIA 50 mmol/L AU
WHEIE 5 , KPR E—cadherin B9 AT &, 1 Vimentin
HYFEIRREAR . PRIGHEN xCT 76 EMT 3o 78 i i 5
YERI(E 3).

Control 50 mmol/L. SASP

160 - *
140 -
120 4
100 4
80

60 1

404
207
0

Control 50 mmol/L. SASP

*

AR TR AL

3
- 1:.| *
o o2
H
15
= *
® 11
* ﬂ..'l' I
[ | 0+ —
2TL #TH Conerel 50 mmalL SASP
44
3 '
:I.i- |
1.
=
® .
u._

Costrel 50 pemol/L. SASP



96 REEHALEZFR

20 %

Kl 97H 41 g v F 50 mmol/L M 2Tk e bk
AL PRI 9TH 41 M % SR - Snail B9 IR TE L,
KA IS AL HT ) OTH 4 Snail (9FIRRFK.
M xCT Al e RE L FJAFE SR T Snail KD EMT
& (K 3),
2.4 B4R xCT o9 A TR AR 3 3545 1T 9% 2 Il &L
A Bt MR Snail O T ERE H RIS EHA RS
FEETE xCT P FAPEINS ., 25 T Snail BIFEAE, 2
BRI T AN A W A A B EE AR ) LC3 AN Be—
clin, 455 7R i A SASP &b ¥ 55 (9 97H 4 fift
LC3-1/LC3-1 [ HUAEE 5 , [FIE Beclin AYERIA I 25
ThEr, B OTH A A= T AME(E 4).

Control 50 mmol/L SASP

. - _LCud
LC3
LD
- A e

Beclinl

p-actin

4 Western Blot 1l SASP 4b3% /5 97H £HH LC3 # Beclinl &
HKTER TR
Fig 4 The protein expression levels of LC3 and Beclinl in hepato—

cellular carcinoma after treated with SASP

3 itig

A T & B xCT 7EFLIRE B0 253 AT
S A = 2R3, F LA P es 4 i b ()4 FH 2 AL
il ANTEAE, AR SE GG I SASP #ii] xCT 99
P, T 28 i B I i A M B8 ol A 1) 5%
Wi S HHL o 255 & PR xCT 78 A e 4i i 97H
Y 2R IA BH R TR A AL R 41 L HepG2 i 971
IR IR . TE R RS IR A 97TH HinA xCT Byl
I SASP J& , R IERANAL R B T B S REAIL. X 52
HIHE (14 xCT SRR vT LA ) 24 SR A B i i 5%
R JIMRGE —30, | EMT 7E M8 & A8
R AR ke B H B A PR VE I, D R ATk
— R T 5 b e RS B UIAE OC Y EMT bR E-
cadherin 1 Vimentin 193235, K xCT SLFE 0T AN
il EMT 22 R2 0 & A & ) . T8k SASP R 41
97H 1 xCT ByZRiE, M6l 740 97TH ) EMT
SR, ARCEH WA CT (13355 Mg 40 EMT

PG
RBAER I R GARAR 22 B B TR U 21 i AX
g R R AR AR B A A e
AR AR e A Fefrdrtsol, o e iR/ 4 2R
M3z 255 (system x; ) TEAESRFAN L N S8 AL IR KOF- 1
EEIEEH . ] LMddni sy ez meit A 4n i,
() P, el 0 0 PN A IR R B A b . IR R 2
GSH HJLE )& U BRI IEH) L T GSH 7EH 5 | A4k
I ISR LA e e 48 A 7 4 b RS A R A A T,
T BT SE I, TERT AN P, xCT R T LAREAR
AR GSH /KK, dEiid i ROS BRSP4
AT I, ROS TEANBN AR, &40
RA AR, R R xCT BLE e &
i ROS 7E 20 i A R SR975 - B 4 i e A= A i
FATERE . L, FRATTHE— 207 e e 76 T 40 i
97H E5FRFEFIA xCT A1 SASP, A A Wk
Prali) LC3 Al Beclinl BYZIA . Z5R %I xCT G
AT LA 9TH 40L& A A W T H Wi AR 2R S0
PRE AT LARE AR AN N 9 Snail S55E SRR T2 53X 53,
T SEERE5 2R Snail F3k N IHAH—2 . MUETHE
— RN LR, MR LA A By
B, A 45 b A D Bk AN ST % B i g 41 21
DL RAEIE R B h AL o EMT B S
XA BrBEDIARSC, M HSS T MR R n i
o ST Snail & EMT i (14 5 B2 P 4 T,
1T xCT BRI T A Wi B2 P, Snail AR A# AT
REIE 5200 EMT o Rk il i A i & A o
B AT R xCT & AR A # 1Y
WAETRFEY) AT LU e R i 675, Rk, i — 20 i
W xCT 75 A28 e 40 M 2 2% o 8/ FHBILAR mT L {2
HELL xCT L s i IR e B 1R YT
B
[1] Liu L, Zhu X D, Wang W Q, et al. Activation of beta—catenin by hy—
poxia in hepatocellular carcinoma contributes to enhanced
metastatic potential and poor prognosis[J]. Clin Cancer Res,2010,
16(10):2740
[2] Chaffer C L, Weinberg R A. A perspective on cancer cell metastasis
[J]. Science, 2011,331(6024 ):1559
[3] Coghlin C, Murray G I. Current and emerging concepts in tumour
metastasis[J]. J Pathol ,2010,222(1):1
[4] Klein C A. Cancer: the metastasis cascade[J]. Science ,2008,321
(5897):1785
[5] Ledford H. Cancer theory faces doubts[J]. Nature,2011,472(7343):

273
[6] Thiery J P, Acloque H, Huang R Y, et al. Epithelial -mesenchymal



25 M, 55 xCT S0 I A0 L RS 1 VB FAL I RHF 5 97

transitions in development and disease[J]. Cell,2009,139(7343):
871

[7] Reiman J M, Knutson K L, Radisky D C. Immune promotion of ep—
ithelial mesenchymal transition and generation of breast cancer stem
cells[J]. Cancer Res,2010,70(8):3005

[8] Bannai S, Ishii T. Transport of cystine and cysteine and cell growth
in cultured human diploid fibroblasts: effect of glutamate and homo—
cysteate[J]. J Cell Physiol,1982,112(2):265

[9] Sato H, Shiiya A, Kimata M, et al. Redox imbalance in cystine/gluta—
mate transporter—deficient mice[J]. J Biol Chem,2005,280(45):
37423

[10]Huang Y, Dai Z, Barbacioru C, et al. Cystine—glutamate transporter
SLC7A11 in cancer chemosensitivity and chemoresis tance[J]. Can—
cer Res,2005,65(16):7446

[11]Calvert P, Yao K S, Hamilton T C, et al. Clinical studies of reversal
of drug resistance based on glutathione[J]. Chem Biol Interact, 1998,
111(2):213

[12]Goto S, Yoshida K, Morikawa T, et al. Augmentation of transport for
cisplatin—glutathione adduct in cisplatin—resistant cancer cells[J].
Cancer Res, 1995,55(19):4297

[13]Ruth S, Zvulun E. Regulation of autophagy by ROS:physiology and
pathology[J]. Cell ,2011,36(1):30

[14]Chen R S, Song Y M, Zhou Z Y, et al. Disruption of xCT inhibits
cancer cell metastasis via the caveolin —1/b —catenin pathway [J].
Oncogene,2009,28(4): 599

[ 15 ]Christensen H N. Role of amino acid transport and countertransport
in nutrition and metabolism[J]. Physiol Rev,1990,70(1): 43

[16]Chillaron J, Roca R, Valencia A, et al. Heteromeric amino acid
transporters: biochemistry, genetics, and physiology[J]. Am J Physiol
Renal Physiol ,2001,281(6):995

[17 JReddy N M, Kleeberger S R, Bream J H, et al. Genetic disruption of
the Nrf2 compromises cell-cycle progression by impairing GSH-in—
duced redox signaling[J]. Oncogene,2008,27(44): 5821

[18]Seiler A, Schneider M, Forster H, et al. Glutathione peroxidase 4
senses and translates oxidative stress into 12/15-lipoxygenase de—
pendent and AlF-mediated cell death[]]. Cell Metab,2008, 8(3): 237

[19]Guo W, Zhao Y, Zhang Z, et al. Disruption of xCT inhibits cell
growth via the ROS/autophagy pathway in hepatocellular carcinoma
[J]. Cancer Letters,2011,312(1): 55

[20]Lv Q, Wang W, Xue J, et al. DEDD interacts with PI3KC3 to activate
autophagy and attenuate epithelial -mesenchymal transition in hu—
man breast cancer{]J]. Cancer Res,2012,72(13): 3238

(2013-11-08 I F)

(REEMKXFZZMIFRIBDM LR FIDA

HOAEE LR e
HRMINVA R G

VER BeA R FHT 1 M 45F- 5 Chttp://tjykdxxb. paperopen.com ) , A P8 AT BB | FF A 2

PISERr 561,
TEf M 450 R 4t

#| xuebao@tijmu.edu.cn.

t AT AT S R] R DAL,

ARG FEIIZITIEA

b e A AL BE AN AR SRR A2 ) A 50RE A 2014 4F 2 H IHaRfd T

CBIEENTT

IR HLTG 022-83336719;022-83336803 m# A MR

B B TR el B R vt B 0 ——Ze A H —— R e AR G UE R, S35 )

(AT R )



