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ABSTRACT BACKGROUND AND AIM: We investigated the relationship between the expression of DNA
methyltransferase (DNMT) and multidrug resistance gene ABCG2 in breast cancer, in order to further study the epigenetic
mechanism of ABCG2 expression. MATERIALS AND METHODS: Use real-time transcription-PCR (RT-PCR) to quantify
DNMTs and ABCG2 mRNA expressions in 22 breast cancer and their matching adjacent tissues. We also used Spearman
rank test to analyze the relationship between mRNA levels of the DNMTs and target gene ABCG2 involved in the DNMT
pathway. RESULTS: Compared with adjacent tissues, the mRNA expressions of DNMTs and ABCG2 were markedly higher
in breast cancer, especially DNMT3B, which was significantly higher than that of DNMT1 and DNMT3A. There was a
negative relationship between DNMT3B and ABCG2(r = —0.664, P <0.01) in breast cancer. CONCLUSION: DNMT3B may
play an important role in the epigenetic mechanism of ABCG2 expression in breast cancer,providing new scientific basis
for searching the therapeutic target to reverse the multidrug resistance caused by ABCG2.

KEY WORDS breast cancer; DNMT; ABCG2; real-time quantitative RT-PCR

ABCG2
(multidrug resistance , MDR) ABCG2 22 DNA (DNA
ABC  methyltransferase, DNMT) DNMT1, DNMT3A  DNMT3B
(ATP-binding cassette transporter) ABCG2 , ABCG2
(11
2008 - 10 - 20 2009 - 01 - 20
[ I | (30500599 30571592)
1982 -
CARCINO GENESIS . TERATO GENESIS & MUTA GENESIS ‘ 0 1 9 4 ( )

% Correspondence to ZHUANG Zhi - xiong E - mail: zxzhuang2007 @ 126. com



Q
2

21 3 I
1 CTB-ucnn
1.1 ACTgmpe ACT qpe = CT — CT8.a0tn
, N anple
; -80 C DNMT1
3 Naunple
1.2 RNA cDNA X xS 1
Trizol RNA Biophotometer L.5 X ks
Aswo Ao 4 pl 1% SPSS13.0 spearman
RNA cDNA ( a=0.05
TaKaRa ) cDNA
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1.3 DNMTI ~ DNMT3A, 2.1 RT-PCR CT
DNMT3B, ABCG2  factin ¢DNA , PCR
Primer5 mRNA B-actin ~ CT 20 ABCG2
ABCG2  5°-TCCACTGCTGTGGCATTAAA-3" 5°-  DNMTI DNMT3A DNMT3B  CT 25 ,
TGCTGAAACACTGGTTGGTC-3* 418 bp 1
Bactin  5°-TCCGTGGAGAAGAGCTACGA-3~  5°- 1 mRNA RT.PCR cr
GTACTTGCGCTCAGAAGGAG-3”, 309 bp Table 1 The CT value of ABCG2 and DNMTs mRNA amplicated by
DNMT1  5°-ACGACCCTGACCTCAAATAT-3-  §°- CCAT — —arime quanfative RTDCR —
TAACACCACCTTCAAGA-3”, 282 hp mRNA Cancer tissues  Adjacent tissucs
DNMT3A  5°-CACAGAAGCATATCCAGGA-3~ 5°-CACA f‘B“C‘G‘; ggi g;g §2§Zj 8?2
TTCTCAAAGAGCCAGA-37, 202 bp DNMT3B DNMT1 26.13%0.25 27.65+0.16
5°-AGTATCAGGATGGGAAGGAG -3°  5°-CGATAGGA DNMT3A 26.22+0.14 27.87+0.10
GACGAGCTTATTG-3 ’ 249 bp DNMT3B 25.13+0.21 26.60+0.12
2.2 DNMTs ABCG2 mRNA
1.4 SYBR Green II RT-PCR  RT-PCR DNMTs  ABCG2
25 vl SYBR Green Mix 12.5 ¢] 2 DNMTs
1.0 ©1(5 #mol/ L) ROX 0.5 ¢l cDNA ABCG2 mRNA
1.0 21 9.0 ¢l ddH,0 (P<0.01) DNMT3B
95 C 10 min, 95 °Cx30 (P<0.01) DNMT3A  DNMTI
s 56 C , 0.1 Cx1 min 72 C x50 (P>0.05) Spearman rank
s, 40 1 72 10 min DNMTs mRNA
B-actin DNMT1  DNMT3A(r=0.572, P =0.005) , DNMT3A
N e = 2 T o = SCTsample DNMT3B(r =0.431, P =0.045), DNMT1  DNMT3B
DNMT1 B-actin (r=0.486,P =0.032)
A CT o calibrate A CTosurt = CTpnr —
2 DNMTs ABCG2 mRNA
Table 2 The mRNA expression of DNMTs and ABCG2 in breast cancer and adjacent tissues
Tissues Cases ) DNMT1 _DNMT3A . DNMT3B . ABCG2
Noswri (% £ 5) P Noawraa (% £5) P Noawrss (% £ 5) P Nipco2 (% +s) P
Breast cancer 1.29+0.39" . 1.15+0.24° . 1.75+0.29" " 2.57+0.34
Adjacent tissues 2 0.77+0.24 <0.01 0.72+0.23 <o.01 0.87+0.23 <0.01 0.93+0.31 <0.01

* Statistical significance of DNMT1, DNMT3A and DNMT3B mRNA expression between breast cancer and adjancent tissues, use Wilcoxon Signed Ranks

Test, P<0.01

P<0.01.

* % To analyze statistical discrepancy among DNMT1, DNMT3A and DNMT3B in breast cancer, also use Wilcoxon Signed Ranks Test,
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2.3 DNMTs ABCG2 mRNA
22 , Spearman ,
DNMT1  DNMT3A  ABCG2 mRNA
(P>0.05) DNMT3B  ABCG2
(P<0.01) 3
3 DNMTs mRNA ABCG2

Table 3 Relationship between DNMTs and target gene ABCG2 in 22
breast cancer

DNMT1 DNMT3A DNMT3B
r 12 r P r P
0.263 0.238 -0.390 0.072 -0.664 <0.01

Gene

ABCG2

P :spearman rank test r:correlation coefficient

3
DNA
DNA
40%
5 CpG
CpG 2] DNA
DNMT1 DNMT3A  DNMT3B
DNMT3A
DNA

DNMT1
DNMT3B

DNA
DNA
CpG
5 CpG

[31

RT-PCR
3 DNMTs  ABCG2

CT 20 25

DNMT1 DNMT3A  DNMT3B ,

DNA
[4-6]
RT-PCR
: DNMT3B

DNMT3A DNMT3B

DNMT1 DNMT3A
(P<0.01) DNMTs

Roll !

DNMT1
DNMT3B

Girault
(8]

ABCG2 mRNA

(P<0.01) ®1" Burger H

[10]

CARCINOGENESIS , TERATOGENESIS & MUTA GENESIS

‘0196

5
-

Vol. 21 No.3
Bailey-Dell "/ ABCG2
[12] [13]
(4] ABCG2
ABCG2 s
DNMT3B  ABCG2
DNMTs
ABCG2 Kenneth %!
DNMT1 DNMT3A
ABCG2 (P> 0.05) Oh
Bk 51 Girault
DNMT1  DNMT3A
DNMTs ()
Roll”!  Girault
DNMT3B
DNMT3B  ABCG2
(P<0.01) DNMT3B
ABCG2
DNMTs Hirofumi
[14] DNMT
ABCG2 mRNA DNMT
ABCG2
DNMT3B  ABCG2
ABCG2

Doyle LA,Yang W, Abruzzo LV, et al.A multidrug resistance
transporter from human MCF-7 breast cancer cells [J] . Pro
Natl Acad Sci USA,1998,95(26) : 15665 — 15670.

Bird AP.CpG-rich islands and the function of DNA methyaltion
[J1. Nature, 1986, 321(6067) : 209 - 213.

[3] Baylin SB, Herman JG, Graff JR, et al. Alterations in DNA
methylation: a fundamental aspect of neoplasialJ] . Adv Cancer
Res, 1998,72: 141 - 196.

[4] Saito Y Kanai Y Sakamoto M et al.Expression of mRNA for
DNA methyltransfeases and ~ methl-CpG-binding proteins and
DNA methylation status on CpG islands and percentromeric
satellite  regions during human  hepatocarcinogenesis[J] .
Hepatology , 2001, 33(3) : 561 - 568.

Oh Bk Kim H Park HJ

expression and DNA methylation in human hepatocellular

[5] et al. DNA methyltransferase

carcinoma and their clinicopathological correlation[J].Int J Mol
Med,2007,20(1) : 65 — 73. ( 200 )



21
15%
CpG maspin
BSP 24 maspin
13 CpG
98.72% CpG
Maspin
Futscher ' Khalkhali-Ellis "
maspin
Futscher B!
(
) Futscher
31 maspin
maspin CpG
maspin

[1] Veronesi U, Boyle P, Goldhirsch A, et al.Breast cancer[J].
Lancet, 2005, 365(9472) : 1727 - 1741.

[2] Mercatali L, Valenti V, Calisti D, et al. RT-PCR
determination of maspin and mammaglobin B in peripheral
blood of healthy donors and breast cancer patients[J] . Ann
Oncol, 2006, 17(3) : 424 - 428.

( 196 )

[6] . DNA
mRNA il ,
2005,40(11) : 770 - 774.

[7] Roll JD, Rivenbark AG, Jones WD, et al. DNMT3B
overexpression contributes to a hypermethylator phenotype in
human breast cancer cell lines[J].Mol Cancer,2008,7(1):15.

[8] Girault L, Tozlu S, Lidereau R, et al. Expression analysis of
DNA methyltransferasesl, 3A, and 3B in sporadic breast
carcinomas[J].Clin Cancer Res,2003,9(12):4415 — 4422.

[9] , ) s

LJ1. . 2004, 14(2) :
123 - 126.

[10] Burger H, Foekens JA, Look MP, et al. RNA expression of
breast cancer resistance protein, lung resistance-related protein,
multidrug resistance-associated proteins 1 and 2, and multidrug
resistance gene 1 in breast cancer: correlation with
chemotherapeutic response[J]. Clin Cancer Res, 2003, 9(2):
827 - 836.

CARCINOGENESIS , TERATOGENESIS & MUTA GENESIS 0 2 0 0

w60

[3]

[5]

(6]

(91

[10]

[11]

[12]

[13]

[14]

[15]

Vol. 21 No.3

Futscher BW, O’ Meara MM, Kim CJ, et al. Aberrant
methylation of the maspin promoter is an early event in human
breast cancer[J].Neoplasia,2004,6(4) : 380 — 389.

Toillon RA, Lagadec C, Page A, et al. Proteomics
demonstraion that normal breast epithelial cells can induce
apoptosis of breast cancer cells through insulinlike growth
factor-binding protein-3 and maspin[J] . Mol Cell Proteomics,
2007,6(7) : 1239 - 1247.

Beltran A, Parikh S, Liu Y, et al. Reactivation of a
dormant  tumor  suppressor gene maspin by  designed
transcription factors[J] . Oncogene, 2007,26(19) : 2791 — 2798.
Cella N, Contreras A, Latha K, et al. Maspin is physically
associated with [beta] 1 integrin regulating cell adhesion in
mammary epithelial cells[J] . FASEB J 2006 20(9):
1510 - 1512.

Maspin [11. , 2004, 31(12) :
667 - 670.

Clark SJ, Harrison J, Paul CL,et al.High sensitivity mapping
of methylated cytosines[J]. Nucleic Acids Res, 1994,22(15):
2990 - 2997.

Schneider SS, Schick C, Fish KE, et al. A serine proteinase
inhibitor locus at 18q21.3 contains a tandem duplication of
the human squamous cell carcinoma antigen gene[J].Proc Natl
Acad Sci USA, 1995,92(8):3147 - 3151.

Khalkhali-Ellis Z. Maspin: the new frontier[J] . Clin Cancer
Res, 2006, 12(24) : 7279 - 7283.

Bailey-Dell KJ, Hassel B, Doyle LA, et al. Promoter chara-
cterization and genomic organization of the human breast cancer
resistance protein (ATP- binding cassette transporter G2) gene
[J1.Biochim Biophys Acta,2001,1520(3):234 - 241.
Kenneth KW, Zhan Z,Susan EB.Aberrant promoter methylation
of the abcg2 gene in renal carcinomalJ]. Mol Cell Biol,
2006,26(22) : 8572 - 8585.
Joel GT, Jana L, et al. ABCG2 expression, function, and
promoter methylation in human multiple myeloma[J] . Blood,
2006, 108(12) : 3881 — 3889.
Hirofumi N, Yoichi N, Hiroshi S et al. Methylation status of
breast cancer resistance protein detected by methylation-specific
polymerase chain reaction analysis is correlated inversely with
its expression in drugresistant lung cancer cells[J]. Cancer,
2008, 112(5) : 1122 - 1130.

, . ABCG2

[J1. 2008, 8(11):

1900 - 1902.



