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Abstract

AIM: To evaluate the influence of transforming
growth factor-p1 (TGF-B1)-induced epithelial-
mesenchymal transition (EMT) on side population
cells in SMMC-7721.

METHODS: The percentages of SP cells in
SMMC-7721 and HepG2 cells were analyzed
by flow cytometry. TGF-p1 was added to the
cultured SMMC7721 and HepG2 cells to in-
duce EMT in vitro. Seventy-two hours later, cell
morphological changes were observed, the pro-

tein expression of E-cadherin was detected by
Western blot and immunofluorescence, and the
changes in the percentages of SP cells were ana-
lyzed by flow cytometry.

RESULTS: An experimental system for the
selection of SP cells from hepatocellular carci-
noma cells was successfully established. There
were 4.3% of SP cells in SMMC-7721 cells, and
the expression of ABCG2 (ATP-binding cassette
superfamily G member 2) was up-regulated
in these SP cells. No SP cells were detected in
HepG2 cells. After exposure to TGF-1 for 72 h,
SMMC-7721 cells showed significant morpho-
logical changes and reduced E-cadherin expres-
sion and SP cell percentage.

CONCLUSION: TGF-f1 is able to induce EMT
and reduce the percentage of side population
cells in hepatocellular carcinoma cell lines, sug-
gesting that EMT may promote the invasion and
metastasis of carcinoma cells by suppressing the
proliferation of cancer stem cells.
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AE 045 1) AN PR R PE. EMTS IR IR R & ol 72
FVREE R 007 A T 40 i S A2 A
K HHE AR b Je gt Mo A AT bR, Y
28 JIEMT Ji5 Ji I8 440 P 432 00 40 B 2 TR PR ade 22, A
7 3R AF SR HE I e 122 28 ) FEL A 2R v g 127
E-cadherinj& L 7 20 2P () — R Ca™ i 41 i
[ 5 R E 2 11 40, BS540 i U] 1) 3
$%. E-cadherin[A] I EEMT#) 8> 1. TGF-B
EHEREMTHRGE N FEZ P AT 4,
HREIR, IMATGF-Bl)E, SMMC-772141 fu i) &
DR, )% TR E AL T M BT ik
B 2 e B S k2D, Western blotien R A%
BT, I TGE-B1 A 755 IR 40 g 5=
RAEEMT, MM AE i 56 7 i 12 ke 21 3 2211
YER.

RESRSPAN A AEM T i 1 & 2B K e %
K, W Z A R AW ? BATTRE R I,
TGF-B1i% FSMMC-772141 ffi &% “EEMTJi5, SP4I
Jt A5 53 S AR 75 5 I 4D 4. 3% FRAR 21155 )5 1)
0.1%. Zr BT REIALEL, FATHEMEMTARAS K
V5 P N YEFEAE — e PR 4 T IR 40 e

T34k, TGF-BLA G E -INLHIEAR 2 2 2%, % T
SMMC-772 140 Ja T & 0T g A3 T g A= K qli ol
DR IR 1 FH R,

B2, BRATTIIE U N T 9 e T 4 i 43
WA R, VLT T SPAIHFEMT 2 [ (55 &,
Shy K SRR — S5 R T A A R e A )
VERIFNRFE LA B A T 8 i S s AR

4 BEXHE

1 Mueller MT, Hermann PC, Heeschen C. Cancer
stem cells as new therapeutic target to prevent
tumour progression and metastasis. Front Biosci
(Elite Ed) 2010; 2: 602-613

2 Sottoriva A, Verhoeff JJ, Borovski T, McWeeney
SK, Naumov L, Medema JP, Sloot PM, Vermeulen
L. Cancer stem cell tumor model reveals invasive
morphology and increased phenotypical heterogeneity.
Cancer Res 2010; 70: 46-56

3 Frank NY, Schatton T, Frank MH. The therapeutic
promise of the cancer stem cell concept. ] Clin Invest
2010; 120: 41-50

4 Chan RK, Garfein E, Gigante PR, Liu P, Agha
RA, Mulligan R, Orgill DP. Side population
hematopoietic stem cells promote wound healing in
diabetic mice. Plast Reconstr Surg 2007; 120: 407-411;
discussion 412-413

5 S REUE B REE. IRTAENSES
afeitoe st REHR TR SIRKETE 2009;
13: 161-164

6 Wang J, Guo LP, Chen LZ, Zeng YX, Lu SH.
Identification of cancer stem cell-like side population
cells in human nasopharyngeal carcinoma cell line.
Cancer Res 2007; 67: 3716-3724

7 5KIB, Rk, KWRE TN S R FOT R
T SAE A J b A4 2008; 16: 4031-4035

8 Wu C, Wei Q, Utomo V, Nadesan P, Whetstone H,
Kandel R, Wunder JS, Alman BA. Side population cells
isolated from mesenchymal neoplasms have tumor
initiating potential. Cancer Res 2007; 67: 8216-8222

9 Sabisz M, Skladanowski A. Cancer stem cells and
escape from drug-induced premature senescence
in human lung tumor cells: implications for drug
resistance and in vitro drug screening models. Cell
Cycle 2009; 8: 3208-3217

10  Gupta PB, Chaffer CL, Weinberg RA. Cancer stem
cells: mirage or reality? Nat Med 2009; 15: 1010-1012

11w, S, FSCE, B, Genisteint TGF-B1i%
SN ANE L —[R TR LR TR SR AR A
THfLaRak 2008; 16: 2359-2363

12 GRZDFE, IhE, I, R, [EEe, e, T
Z. TGF-B15 & H E BT 5 B8 B2 Frs
(I 7. HEFRAE A\ THAE 2008; 16: 3162-3166

13 BsCH, BRINsE. LA MR R R
R SRR 2008; 23: 86-90

14  Iwatsuki M, Mimori K, Yokobori T, Ishi H, Beppu
T, Nakamori S, Baba H, Mori M. Epithelial-
mesenchymal transition in cancer development and
its clinical significance. Cancer Sci 2010; 101: 293-299

15 Sarkar FH, Li Y, Wang Z, Kong D. Pancreatic
cancer stem cells and EMT in drug resistance and
metastasis. Minerva Chir 2009; 64: 489-500

16 RH, BEE, RRE, [ET. FHETAlRamrit

www. wjgnet.com



TR, 5. TGF-p1ASH LREFARCNIHERR A PIOSEDRENEE 2421
J&. HE5BLE A4 L4t 2009; 17: 3704-3710 and cancer therapy. Life Sci 2010; 86: 631-637 W& FFE
17 T5E5Z, BN, 5K, IR, 490, AF. Huh74@ll 25 Smith PJ, Furon E, Wiltshire M, Campbell L, Feeney A8 5T L # #7 £,
FRI SRR 20 I LI Sy BYRE FIORTF Y. R GP, Snyder RD, Errington R]. ABCG2-associated 4 M 3§ T 4 Je. /&
R (EREERR) 2010; 30: 139-143 resistance to Hoechst 33342 and topotecan ina M /&A% # 1%
18 Kayo H, Yamazaki H, Nishida H, Dang NH, murine cell model with constitutive expression of JA Fa A 4 AU 4R
Morimoto C. Stem cell properties and the side side population characteristics. Cytometry A 2009; BT B 1R A
population cells as a target for interferon-alpha in 75: 924-933
adult T-cell leukemia/lymphoma. Biochem Biophys Res 26~ I8, [T, T X¥#. ABCG2IEFalatEFEHAL
Commun 2007; 364: 808-814 TR R IE R b B R S . SR AT AR5
19  Komuro H, Saihara R, Shinya M, Takita ], Kaneko 2009; 17: 247-252
S, Kaneko M, Hayashi Y. Identification of side 27 H=E, WE (TE, O e85 I E, RED, 5
population cells (stem-like cell population) in pediatric i, 0. 4ERIIEARATRI -k AS49F THA60 i 1]
solid tumor cell lines. ] Pediatr Surg 2007; 42: 2040-2045 EENE O SELIT 22 ST ) 75 . BRI EE 2 2009;
20 Wu C, Alman BA. Side population cells in human 17:8-12
cancers. Cancer Lett 2008; 268: 1-9 28 202 MR TR EIE PR SR AR
21 Hermann PC, Bhaskar S, Cioffi M, Heeschen C. 11T 2009; 20: 561-563
Cancer stem cells in solid tumors. Semin Cancer Biol 29  Yilmaz M, Christofori G. EMT, the cytoskeleton,
2010; 20: 77-84 and cancer cell invasion. Cancer Metastasis Rev 2009;
22  Saikawa Y, Fukuda K, Takahashi T, Nakamura R, 28:15-33
Takeuchi H, Kitagawa Y. Gastric carcinogenesis 30  Gavert N, Ben-Ze'ev A. Epithelial-mesenchymal
and the cancer stem cell hypothesis. Gastric Cancer transition and the invasive potential of tumors.
2010; 13: 11-24 Trends Mol Med 2008; 14: 199-209
23  Maenhaut C, Dumont JE, Roger PP, van Staveren 31  Kabashima A, Higuchi H, Takaishi H, Matsuzaki Y,
WC. Cancer stem cells: a reality, a myth, a fuzzy Suzuki S, Izumiya M, lizuka H, Sakai G, Hozawa
concept or a misnomer? An analysis. Carcinogenesis S, Azuma T, Hibi T. Side population of pancreatic
2010; 31: 149-158 cancer cells predominates in TGF-beta-mediated
24  Ding XW, Wu JH, Jiang CP. ABCG2: a potential epithelial to mesenchymal transition and invasion.
marker of stem cells and novel target in stem cell Int | Cancer 2009; 124: 2771-2779

it FEZ W4 TAA

ISSN 1009-3079 CN 14-1260/R 2010 RRAN VAt St 4e N JH b4 &

(HREATBWRZ L) 2AXBRL

AFRR AT A ARE AR, BTE 2 —, Wi K 2 I, v T8 ORI S RS 5
HERRR, UG B fIRR. B 2 Al AR 2T ER RSN CEHEYAZH) « (R
A 2w o (Y (GEPEREDY (MRS - (AR K (R
220 RYVHUE, 2540 (R AN RILRIE 2580 A TR 2 23 i gm it (2540000 Sk, EER &2
ml B S R M BT 2, SRR 25 44 QTP 24, 1B S IBIRE 25 R Ao ) “an A0 s )7 B 44 Tl
BREARNSE. 2NN ) FH 40 T 1T B (R ISUER — kS 22 %K), WIALT, AST, mAb, WBC, RBC, Hb, T, P, R, BP,
PU, GU, DU, ACTH, DNA, LD,,, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA, IgM, TCM, RIA, ELISA, PCR,
CT, MRIZE. /D HEENES R, Sh30, BTRARET . A S o DA AUE T EITEA4LR b, o PR 24 2 3 e PR AR
PUR I (DA S, B3R A 9EiE ], Wit Kistroke, & #fever; (2)F % B0 1A] 2 N ARYE R SC& Lk
HI g, W )\ikeight principal methods; (3)9&ifs o AT 0 A5 sAH Y 1) &, B DUE PR, illyin, FHyang,
93 B 2% Blyinyangology, A Hirenzhong, < Hiqigong; LB LAk 54740 5, Wiweixibao nizhuanwan( 5 4t
Wi RL), guizhitang(FER). S /NS

www. wjgnet.com



