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The Expression of Liver Cancer Stem Cell Marker EpCAM and CD13 in
Different Liver Cancer Cell Lines and the Influence of Hepatitis
B Virus X Protein on Their Expression
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[ Abstract] Objective: To investigate the expression of liver cancer stem cell marker EpCAM and
CD13 in different liver cancer cell lines and the influence of Hepatitis B virus X protein on their ex-
pression. Methods: Western blot was adopted to investigate the expression of liver cancer stem cell
markers EpCAM and CD13 in normal liver cell line (LO2) and liver cancer cell lines ( Huh7, Bel-
7404, Hep3B, QSG-7701). Meanwhile a stable transfection with HBx gene cell line BEL-7404/HBX
was established. The expression of EpCAM and CD13 were detected by Real-time PCR and Western
blot after transfection. Results: The tendency of EpCAM and CD13 expression are completely different
in different liver cancer cell lines. After HBx gene transfection, the expression of EpCAM mRNA level
and protein level were both increased, by 2. 04 £0. 16 and 2. 03 £0. 25 to the control group (P <
0.05) ; while the expression of CD13 level and protein level were both decreased, by (69 +8)% and
(55 +7)% to the control group (P <0.05). Conclusions: There may be multiple subgroups of liver

stem cells in liver cancer stem cell, and influence of Hepatitis B virus X protein on them is varied.
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Santa Cruz 22 7], BHT A EpCAM 5o B 470 14 71 £
HLA CD13 FBEREGUAN T abeam 24 W) 5 iR B4 5%
YL lipofectamine 2000, G418 k2 [E Invitrogen /%
AP, 33 SR & W T Promega 23 H], PCR 75
Y1 Invitrogen 2\ 7 A %, pEGFP-N1-HBx [ _F
T LA 2 B A BR 2 IR 2 1w 4
LO2 41l Jitd 1 AT 92 41 9 2 Huh7 , Bel-7404 | Hep3B
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1.2 R ik HBX 1) Bel-7404 4l R 1 E L 5
HE K BEL-7404 IR T 24 fLAR . R
10% Ji 4 MLV /) DMEM B 332 B rp A4z K& 60% ~
75% il st #i BRI L R 454 pEGFP-N1-HBx F1
pEGFP-N1 ks FH IR B4 5% ¢ BEL-7404 41, %%
e 24 h 5 R AN AL 1 AR 24 34T T 24 £
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F1 Bel-7404/pEGFP-N1 4f it &, F1i# i RT-PCR
1 Western Blot X[zl RIEIT4E . RT-PCR [
W25 95 CHIASYE S min, 95 °CAFPE 30 .55 C
1Bk 30 5,72 C7EAf 45 5,30 WAFIR, 72 C IE A
10 min; 4 3 Y, TR 1,

1.3 Real-time PCR 43 AR A& 40 Mg A EpCAM FiI
CD13 mRNA [ %5 W K 1Y Bel-7404/
pEGFP-N1 41 F1 Bel-7404/HBx 4 ffl , 42 B 41 ffd i,
RNA S5t B D e RNA (R B Al B, i
2 g ) mRNA ¥ %555 ¢DNA | 4540 cDNA YL
G 1Yz e et 525 ) sybrGreen Mix (2 x ) i
1778 /8 PCR I, BN SONEA 3 A5 AL BRI
KZ 20 pL: sybrGreen Mix 10 ulL, cDNA # #g
2 wL,10 pmol/L i A 10 pmol/L TiEs Y
£%0.6 pl,ddH20 6. 8 plL, 2 5544 :95 °C fids
10 min,95 “CARME: 15 5,60 °CiE k 30 s.72 °C HEff
30 s(40 AEFR) o SN 58 S 7 ABL 7 000 $5 44
RGP R SRR A, 52 A% I AL Ct i, Ct
EAC IR S 46 75 DUAR, P AR Cr A LR A
Mk, FERRIRAKCE 22 70 LU B =
2708 A ACE= (Ct HIHEDR - Gt NS )/
(CtBIPEXTIE - Ct WS 3R ™ BT 514 3%
1,

1.4 Western blot £l Bel-7404 Zfjifi " EpCAM FiI
CDI13 FHMFRE  WORK LAY L02  Huh7  Bel-
7404 . Hep3B ., QSG-7701 , Bel-7404/pEGFP-N1 #il
Bel-7404/HBx 4 fifl , F = 2 15 24 fift 0 45 U400 i A
EA, I RE AL 10% 15% (15 51 B e e e
HLUK R 2 PVDF % 1, 5% 19 i g 934 = 3 4 P4
2 h, IIARIUA HBx HLrgpEHiiA (17 kDa) 1: 250
i BRBT A EpCAM FL5E BEHT 1A (40 kDa) 1: 200
i s Sebt A\ CD13 B g RSk, (110 kDa) 1:200
i e s BT A B-actin B 57 4T 1A (42 kDa) 1: 200
Wik, 4 CFE . BEME 3 IR, iIn A HRP #ric iy
BB P FPUR P, WA 1:2 000,37 CHEH
1 h Y40, A2 &t (ECL) W, X & i
Bt

L5 Seiteaarfr RHI SPSS 16. 0 Giit#ff i1y
Geitortr. B IR £ bR s (x x5) Fon , A
i) R T o 4G, 22 1) B0 PR G bR B R R
I &8, P <0.05 e R A Geit v im Lo
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Tab.1 Primer sequences for PCR

A 514 GenBank 5 7RI (bp)

HBx 5'-TCCTTTGTTTACGTCCCGTC-3’ KC510653. 1 373
5’-TGCCTACAGCCTCCTAATAC-3’

EpCAM 5'-TAATCGTCAATGCCAGTGTACTTC-3’ NM_002354. 2 101
5"-AGCCATTCATTTCTGCCTTCAT-3’

CDh13 5’-GCCACCTCTACCATCATCAGC-3’ M22324. 1 120
5'-GAAGGAGAACGAGCCACCAC-3’

B-actin 5'-CTATCCCTGTACGCCTCTG-3' XM_006715764. 1 218
5"-ATGTCACGCACGATTTCC-3’

B-actin 5"-AGTTGCGTTACACCCTTTCTTGAC-3’ XM_006715764. 1 171
5"-GCTCGCTCCAACCGACTGC-3'

MU PR WAL
2 E£R 40 kDa

2.1 HBAHEM & EpCAM il CD13 £i5 H
Western blot £6:l 25 JH-98 4 il 25 b JFHE T 40 i A i
¥ EpCAM F1 CD13 ik, EpCAM 7 Hep3B 4 i+
Fik A%, QSG-7701 4 M b 5% 35 fiz i 5 CD13 1E
LO2 48 H % 4 35, 1 Huh7 , Bel-7404 . Hep3B
QSG-7701 4l Jfl h #4545 3235 , Bel-7404 4ff Jfd v 32 3k
AR, Hep3B 4 b 22 ik by, WK 1.

2.2 FasEFik HBx [ Bel-7404 RAJUEE HiT
PCR 1 Western blot A] LAl 21| Bel-7404/HBx
A HBx mRNA (& 2A) FIHE H (& 2B) B2k, % R

Marke 1 2

- — e gy

42 kDa

B-actin

1. 102 40jig,2. Huh7 4i)ifg,3. Bel-7404 41,

4. Hep3B 41l/fi1,5. QSG-7701 43
B 1 AR 2R P ATE T @l Ar it i
EpCAM #r1 CD13 % ik ( Western blot )
Fig.1 The expression of liver cancer stem cell
markers EpCAM and CDI13 protein

in each liver cancer cell line

HBx —| 7 kDa

B actin —— ) kD2
1 2

1. Bel-7404/pEGFP-N1 4 fifi,2. Bel-7404/HBx 41 fify
K 2 Bel-7404/pEGFP-N1 Bel-7404/HBx %8 ff # HBx mRNA Fn & & % 15 ( Western blot)
Fig.2 The expression of HBx mRNA and protein in Bel-7404/pEGFP - N1 and Bel-7404/HBx cells

2.3 #EYLRHi ) Bel-7404 1 EpCAM , CD13 mRNA
Fik UL HBx B J5 EpCAM ) mRNA FRik7K
S BEZH Y (2.04 £0.16) £% (P <0.05), T
CD13 ) mRNA 235 7K -2 X FRZH 19 (69 = 8) %
(P<0.05), W& 3,

2.4 HGYLETIS Bel-7404 4l EpCAM ,CD13
FEE  F e HBx BE[H 5 EpCAM [ 3R ik
IR % BRZH 1 (2. 03 £0.25) £ (P <0.05) , i
CDI13 Ik K- R X B (55 £7) % (P <
0.05), VL& 4,

3 g

EpCAM Xk CD326, &—Fh 4 #hkit 1,
FIRT A NI AE 109 IR 5 sl 240 B, 76 3T 40
it RS B AR T R A A i 2 SRR e 4 1
IR MAE IE W S 4 A R0K, Kimura
S R B EpCAM + 13 ELAT B 38 (1) 5 BB 1
R, KRB 100 4~ EpCAM + 4l i 5t RETE iR
1 EpCAM — 2RI AN BEISUR o 5 0 ) — T i R 1R
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Fig.3 mRNA levels of EpCAM and CDI13 gene in
Bel-7404 cells before and after transfection
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Fig.4 Protein levels of EpCAM and CDI13 gene in
Be-7404 cells before and after transfection

HAFSE B7R, 7.5 mL 9 ECE I EpCAM + (1)
TEER I 4 M (CTCs ) =2 B EEL(CTCs) <2 (1)
PR B A & . CSCs FE R N £ Ab
FRMRARZS, 7 F 40 & A i G, J, X 4
JGF YT ALY T YA, T CD13 B ok & X Fh
PRI B8 2 e 1k 0 109 JHF 988 40 M %) — Fb b 40
CDI3( + ) 40 Jfa 76 40 i J&l ) v 2 ZEAFHEF G, /Gy
#1555 50, CDI3( + ) 4 fis HAT M 251, CD13 ( +)
Y1 Yo} BT 2 22 A 5-FU A5 B S e 2

PN o ) O w1 1L T 1V )
FOFUHE 40 M 2 v 9 T 4 i A5 iC 9 EpCAM. Fil
CDI13 3Rk, & B EpCAM 7EIE # JIF 41 g K f A6
DP9 A L 22 R 2 63k, 5 55 AN 45, Hep3 B 4
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o 22 3k A, QSG-7701 4 M vh 35K & w55 T
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WEIE W70 95 2 5 1 RIS S sy T R % R
HBx 255 P i, [RIIF A8 TP i k2 R e o
R e B4 1) B R oa NS LAty e o
K EERIET g T4 " 84 HBx [&]F9 T20
MY 2 SR ERE IR 7

AWFELE R B HBx B T EpCAM 23k,
W HBx "] B2 T 26k EpCAM 1) i 41 g
R R FE s I T e L TR AR B T 4k
. {H HBx F il CD13 [ 3k, 3 T A S8 Al
A HSCROE 1 A BE R I R — M, A
HE—PTAE

4 SEW

[1] Lapidot T, Sirard C, Vormoor J, et al. A cell initiating
human acute myeloid leukaemia after transplantation into
SCID mice[ J]. Nature, 1994 (6464 ) .645 —648.

[2] Tirino V, Desiderio V, Paino F, et al. Cancer stem cells
in solid tumors: an overview and new approaches for their
isolation and characterization[ J]. FASEB J, 2013 (1)
13 -24.

[3] Yamashita T, Wang XW. Cancer stem cells in the devel-
opment of liver cancer [ J]. J Clin Invest, 2013 (5):
1911 - 1918.

[4]Song K, Wu J, Jiang C. Dysregulation of signaling path-
ways and putative biomarkers in liver cancer stem cells
(Review) [J]. Oncology reports, 2013 (1) ;3 - 12.

[5] Nagano H, Ishii H, Marubashi S, et al. Novel therapeu-
tic target for cancer stem cells in hepatocellular carcinoma
[J]. Journal of hepato-biliary-pancreatic sciences, 2012
(6) :600 -605.

[6] Andrisani OM. Deregulation of epigenetic mechanisms by
the hepatitis B virus X protein in hepatocarcinogenesis
[J]. Viruses, 2013 (3) :858 —872.

[7] Liu LP, Liang HF, Chen XP, et al. The role of NF-kappaB
in Hepatitis b virus X protein-mediated upregulation of
VEGF and MMPs[ J]. Cancer Invest, 2010 (5) :443 —451.

(TF#% 314 W)



M OB

Be “# i 39 %

SFEPES AT R L3 7= 1) 3 i — IR IER
M 6 A SO WP ZR B 5 REIR] I ARSI
PASIHE a6 L, SR 4 19 HL Aol 114 5 B0 0k HE 2R A7 JRK
Qe LSS ARG A 9 A R o ARG DL, 0 L iR M 4
AT FEUER , 25 0 R UL 4 s I A 2
WyRF e HARHSURIIL P N B B R ) 75 AR 15 O,
B SCHRI AR AF o XTI R AR 6
SO GRUEIN A SR IR = R B R A A
RS TP e s oy A - o AT RE S 1 iR
REBEREBN JER AENTFEA L, RGN
T A

4 SEW

L] BRI, RO, 7, 2. TR 3 HOR R AT~ 52
PEIELT] . R P IR, 2006(5) (18 — 20.
(2] KRR B, = g P4 AE = Ml Sk SR AR W) 2 250y
T AFMCRIITTE [T ] P D S A 27 2%, 2009
(4) :283 -286.

(3] W%y, 250, A alkE , 55 2 Mg R I PR 417 2%t
e [ ] b E IR AP~ 2% 35, 2007 (2) :109
- 114.

[4] Yamasaki H ,Allan JC ,Sato MO ,et al . DNA diferential
diagnosis of taeniasis and cysticercosis by multiplex PCR
[J] . J Clin Microbiol, 2004 (2) 548 - 553.

[5] Chen PH,Kong DF,Li HZ,et al. Experimental Technology
on Human Parasitology [ M ].

1988.76 - 78.

Beijing: Science Press,

(E#% 310 )

[8] Fang X, Dong W, Thornton C, et al. Benzo( a) pyrene in-
duced glycineN-methyltransferase messenger RNA expres-
sion in Fundulus heteroclitus embryos[ J]. Mar Environ
Res, 2010(69 Suppl) :S74 -76.

[9] Kimura O, Takahashi T, Ishii N, et al. Characterization
of the epithelial cell adhesion molecule ( EpCAM) + cell
population in hepatocellular carcinoma cell lines [ J].
Cancer Sci, 2010 (10) ;2145 -2155.

[10]Sun YF, Xu Y, Yang XR, et al. Circulating stem cell-like
epithelial cell adhesion molecule-positive tumor cells indi-
cate poor prognosis of hepatocellular carcinoma after curative
resection[ J]. Hepatology, 2013 (4) :1458 —68.

CILBRESYS, AT, RIS, 45 SRR R TR G R
PR g ) %) BRI ST [T ). 5 BB 2 g 2 i, 2013
(1):1-4.

314

(6] SRFTHT, MUt , sk, 55, W ICH 2% BB ETE = R
BHUCKBLLT]. b [ 3 A R e 5 A A iU 2R AR, 1999
(2) :95 - 96.

Jeon HK,Kim KH, Eom KS. Complete sequence of the mi-

—
2
L

tochondrial genome of Taenia saginata: comparison with
solium and asiatica[ J]. Parasitol Int, 2007 (3):243 -
246.

Rodriguez-Hidalgo R, Geysen D, Benitez-Ortiz W, et al.

—
[e e}
[

Comparison of conventional techniques to differentiate be-
tween Taenia solium and Taenia saginata and an imp
roved polymerase chain reaction-restriction fragment
length polymorphism assay using a mitochondrial 12S rD-
NA fragment[ J]. J Parasitol, 2002 (5) ; 1007 - 1011.
Gonzalez LM, Montero E, Harrison LJS, et al. Differenti-
al diagnosis of Taenia saginata and Taenia solium infec-
tionby PCR [J]. J Clin. Microbiol, 2000 (2) 737 -
744.

[10] Mayta H, Gilman RH, Prendergast E, et al. Nested

—
o
[

PCR for specific diagnosis of Taenia solium Taeniasis

[J]. J Clin. Microbiol, 2008 (1) : 286 —289.
[11]Eom KS, Rim HJ. Morphologic descrip tions of Taenia
asiaticasp. N[ J]. Korean J Parasitol, 1993(31): 1 -6.
[12]Eom KS, Jeon HK, Kong Y. Identification of Taenia asi-
atica in China;Molecular, Morphological, and ep idemio-
logical analysis of a Luzhai isolate [ J]. J Parasitol,

2002(88) : 758 —764.

(2014-02-20 Wi ,2014-04-18 &A1)
OCHEEE: A B PO AR

[ 12 ] Haraguchi N, Ishii H, Mimori K, et al. CD13 is a thera-
peutic target in human liver cancer stem cells[ J]. J Clin
Invest, 2010 (9) :3326 —3339.

[13] Yang SL, Pan XL, Xiong ZF, et al. The influence of
hepatitis B virus X protein on the clock genes in liver
cells and its significance[ J]. Chinese-German Journal of
Clinical Oncology, 2011 (8) :468 —471.

[14] FIEPL, FWHE—, bk, 55 AR RE 1 I 40
J b AR AH SSIE ] Nanog \Sox2 1 Octd fYFIA[T].
St FHEE B4R’ , 2013 (1) ;226 -230.

[ 15 ] Arzumanyan A, Friedman T, Ng 10, et al. Does the hepati-
tis B antigen HBx promote the appearance of liver cancer
stem cells[ J]. Cancer Res, 2011 (10) :3701 —3708.

(2014-02-25 Wifi ,2014-04-05 & A])
WPOCH A RESE SO B



