www.shengwuyixue.com Progressin Modern Biomedicine Vol1l NO.7 APR.2011 - 1231 -

DLC-1 MCEF-7 *
A
710032
DLC-1 MCE-7 N PCR(MSP)
MCE-7 DLC-1 5- -2'- (5-Aza-CdR) MCEF-7, RT-PCR
Real-time PCR DLC-1 mRNA o DLC-1 CpG
5-Aza-CdR , DLC-1 s mRNA . DLC-1 CpG
, 5-Aza-CdR DLC-1 o
DLC-1
R 737.9 A 1673-6273 2011 07-1231-04

Study on Mechanism of Low Expression of Tumor Suppressor Gene
DLC-1 in Human Breast Cancer Cell Line*

MA Xiao-juan, QIN Jun-hui, XIN Bo, WANG Xue-ying, LI Ying, YAN Qing-guo, SHI Jian-guo, WANG Rui-an*
(Department of Pathology, Xijing Hospital, The Fourth Military Medical University, Xi'an 710032, China)

ABSTRACT Objective: To investigate the mechanism of low expression of tumor suppressor gene dlc-1 in human breast cancer cell
line. Methods: Methylation-specific PCP  (MSP) was used to examine the methylation status of DLC-1 promoter. MCF-7 cells were treated
by different concentrations of 5-Aza-CdR. DLC-1 mRNA levels were examined by RT-PCR and Real-time PCR before and after treatment
with 5-Aza-CdR. Results: There was methylation in DLC-1 promoter. The expression of DLC-1 mRNA in MCF-7 increased after treated
by by 5-Aza-CdR. Conclusion: Methylation of DLC-1 promoter might be the main reason of the low expression of DLC-1 in MCF-7 human
breast cancer cells, and the 5-Aza-CdR can inhibit this methylation.
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Fig.1 Methylation status of DLC-1 from genomic of MCF-7 cells was
determined by methylation-specific polymerase chain reaction(MSP).
M:The methylation levels of DLC-1 gene were detected by MSP. U,
Unmethylated PCR production(178bp) M, Methylated PCR production
(172 bp); U Control&M Control:Positive control of unmethylated and

methylated.
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Fig.2 MCF-7 cells were treated with 5-Aza-CdR and the expression of
DLC-1 was detected by RT-PCR. The expression of DLC-1 mRNA was

10y M 10p mol/L 5-Aza-CdR

significantly up-regulated by treatment with 5-Aza-CdR.Control:
Op mol/L,5y M:5u mol/L 5-Aza-CdR,10y M:10g mol/L 5-Aza-CdR.
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Fig.3 MCF-7 cells were treated with 5-Aza-CdR and the expression of
DLC-1 was detected by real-time polymerase chain reaction(Real-Time
PCR).The expression of DLC-1 mRNA was significantly up-regulated by
treatment with 5-Aza-CdR.Control:0y mol/L,5y M:5u mol/L
5-Aza-CdR,10p M:10p mol/L 5-Aza-CdR.

MCEF-7
DLC-1

.miRNA DLC-1 N

(References)

[1] Sasco AJ. Breast cancer and the environment [J]. Horm Res, 2003, 60
(suppl 3):50-50 DOL: 10.1159/000074500

[2] Yuan BZ, Zhou X, Durkin ME, et al. DLC-1 gene inhibits human
breast cancer cell growth and in vivo tumorigenicity [J]. Oncogene,
2003, 22: 445-450

[3] Yuan BZ, Miller MJ, Keck CL, et al. Cloning, characterization,and
chromosomal localization of a gene frequently deleted in human liver
cancer (DLC-1)homologous to rat RhoGAP[J]. Cancer Res, 1998, 58:
2196-2199

[4] Ullmannova V, Popescu NC. Expression profile of the tumor suppres-
sor genes DLC-1 and DLC-2 in solid tumors [J]. Int J Oncol. 2006;29
(5):1127-1132



- 1234 .

www.shengwuyixue.com Progressin Modern Biomedicine Vol1l NO.7 APR.2011

[5] Durkin ME, Yuan BZ, Thorgeirsson SS, et al. Gene structure, tissue
expression, and linkage mapp ing of the mouse DLC-1 gene (Arhgap 7)
[J]. Gene, 2002, 288 (1-2) : 119-127

[6] Seng TJ, Low JS, Li H, et al. The major 8p22 tumor suppressor
DLC-1 is frequently silenced by methylation in both endemic and
sporadic nasopharyngeal, esophageal, and cervical carcinomas, and
inhibits tumor cell colony formation [J]. Oncogene, 2007, 26 (6):
934-944

[7] Herman JG, Graff JR, Myohanen S, et al. Methylation - specific PCR:
anovel PCR assay for methylation status of CpG islands[J]. Proc Natl
Acad Sci USA, 1996, 93(18): 9821- 9826

[8] Kim TY, Jong HS, Song SH, et al. Transcriptional silencing of the
DLC-1 tumor suppressor gene by epigenetic mechanism in gastric
cancer cells[J]. Oncogene, 2003, 19;22(25):3943-3951

[9] Livak KJ, Schmittgen TD. Analysis of relative gene expression data
using real-time quantitative PCR and the 2 (-Delta Delta C (T))
Method[J]. Methods. 2001;25(4):402-408

[10] Zhou X, Thorgeirsson SS, Popescu NC. Restoration of DLC-1 gene
expression induces apoptosis and inhibits both cell growth and tu-
morigenicity in human hepatocellular carcinoma cells [J]. Oncogene,
2004 12;23(6):1308-1313

[11] Yuan BZ, Jefferson AM, Baldwin KT, et al. DLC-1 operates as a tu-
mor suppressor gene in human non-small cell lung carcinomas [J].
Oncogene, 2004, 23:1405-1411

[12] Zhou XL, Zimonjic DB, Park SW, et al. DLC1 suppresses distant dis-
semination of human hepatocellular carcinoma cells in nude mice
through reduction of RhoA GTPase activity, actin cytoskeletal disrup-

tion and down-regulation of genes involved in metastasis [J]. IntJ Oncol,

2008, 32(6):1285-1291

[13] Plaumann M, Seitz S, Frege R, et al. Analysis of DLC-1 expression in
human breast cancer[J]. J Cancer Res Clin Oncol, 2003, 129:349-354

[14] Yuan BZ, Jefferson AM, Millecchia L, et al. Morphological changes
and nuclear translocation of DLC1 tumor suppressor protein precede
apoptosis in human non-small cell lung carcinoma cells [J]. Exp Cell
Res. 2007 1;313(18):3868-3880.

[15] Kim TY, Lee JW, Kim HP, et al. DLC-1, a GTPase-activating protein
for Rho, is associated with cell proliferation, morphology, and migra-
tion in human hepatocellular carcinoma [J]. Biochem Biophys Res
Commun 2007,355(1):72-77

[16] Sahai E, Marshall CJ. RHO-GTPases and cancer[J]. Nat Rev Cancer.
2002;2(2):133-42

[17] Etienne-Manneville S, Hall A. Rho GTPases in cell biology [J]. Na-
ture. 2002 12;420(6916):629-35

[18] Aurelia L, Alan H. DLC1: a significant GAP in the cancer Genome
[J]. Genes Development, 2008, 22 13 :1724-1730

[19] Tai YK, Kevin DH, Channing JD, et al. Effects of Structure of Rho
GTPase-activating Protein DLC-1 on Cell Morphology and Migration
[J]. J Biol Chem,2008, 283(47): 32762-32770

[20] Jarmalaite S, J ankevicius F, Kurgonaite K, et al. Promoter hypermet
hylation in tumour suppressor genes shows association wit hstage,
grade and invasiveness of bladder cancer [J]. Oncology, 2008, 75
(324) :145-151

[21] Guan M, Zhou X, Soulitzis N, etal. Aberrant methylation and
deacetylation of deleted in liver cancer-1 gene in prostate cancer: po-
tential clinical applications [J]. Clin Cancer Res. 2006;12 (5):

1412-1419



