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[ABSTRACT] Objective: To examine the expression and promoter CpG island methylation of glutathione S-transferase M3
(GSTM3) gene in clear cell renal cell carcinoma (ccRCC) ,and to evaluate the relationship of expression, methylation of GSTM3
gene with the metastasis and oncogenesis of ccRCC. Methods: Using semi-quantitative RT-PCR technique,we examined GSTM3
expression in surgical specimens of 24 primary ccRCCs and adjacent non-malignant tissues, 14 metastatic ccRCCs and 2 ccRCC
cell lines (RCC05-TX]J,RCC05-ZT]) with different metastatic potentials, RCC05-TX] cells were cultured in RPMI 1640 medium
and treated with DNA methyltransferase inhibitor 5-aza-2'-deoxycytidine (5-Aza-CdR). Semi-quantitative RT-PCR was used to
examine the expression of GSTM3 in response to 5-Aza-CdR treatment. Nested bisulfite sequencing PCR and DNA sequencing
were used to analyze different methylation locuses in GSTM3 gene promoter in 10 primary ccRCCs and adjacent non-malignant
tissues. We also examined the methylation level in 10 primary ccRCCs and the corresponding non-malignant tissues as well as 8
metastatic tissues by nested methylation-specific PCR. Results: Expression of GSTM3 gene in metastatic ccRCC cells (RCCO05-
TX]J) was lower than that in the non-metastatic ccRCC cells (RCC05-ZY]). Down-regulation of GSTM3 gene expression was
found in 17 of the 24 primary ccRCCs as compared with the non-malignant tissue. Expression of GSTM3 in the metastatic
ccRCCs was lower than that in primary ccRCCs. 5-Aza-CdR treatment increased GSTM3 expression in RCC05-ZY]. Methylation

in GSTM3 promoter was found in 4 of 10 ccRCC tissues,2 of 10 adjacent tissues,and 1 of 8 metastatic tissues. No significant
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difference was found between ccRCC and adjacent tissues (P=0. 628) or ccRCC and metastatic disease (P =0. 314) due to limit

number of cases. Conclusion: Our findings support that promoter aberrant methylation is one of the major mechanisms of GSTM3

gene down-regulation in ccRCC. The preliminary identification of GSTM3 promoter methylation sites may provide a basis for

further study.
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Tab 1 Primer sequences and products of PCR

Primer Sequence(5'—>3") PCR( E;())dum

GSTM3-RT Sense ATG TCG TGC GAG TCG TCT ATG 562
Antisense AAG CCT TCA GGT TTG GGA AC

B-actin Sense CTC GCC TTT GCC GAT CC 625
Antisense GGA TCT TCA TGA GGT AGT CAG TC

BSP-outer Sense TTT TTA TTG GTA TTA TTA ATG AAT GAA GTT 517
Antisense ATC CCA AAA ACT AAA CAA AAA TC

BSP-inner Sense GGG AAG GGA GGA GTT TTA ATT T 304
Antisense CCA ATA CCC RAA AAC CAT AAA

MSP-M Sense CGT ACG GTT TTG TGG AGT C 144
Antisense TCC GAA CCT TCG AAA ACT AA

MSP-U Sense TTG TGT ATG GTT TTG TGG AGT T 144
Antisense CTT CCA AAC CTT CAA AAA CTA AA

GSTMS3-RT.Primers for RT-PCT;p-actin: f-actin was used as an RT-PCR control; BSP-outer: outer pair of primers; BSP-inner: Inner pair of
primers; MSP-U: MSP for unmethylated promoter; MSP-M: MSP for methylated promoter;R:G or A
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B 1 #FE= RT-PCREMNAMERH
GSTM3 £ [E ) 3R ik
Fig 1 Expression of GSTM3 in ccRCC
cell lines by semi-quantitative RT-PCR
A:Expression level of GSTM3 as detected by RT-PCR in RCC05-TX]J
and RCC05-ZY]; B: Upregulation of GSTM3 after treatment with 5- Aza-

CdR. RCC05-2Y]J/ Aza:RCC05-ZY] treated with 5-Aza-Cd
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PR, AR R bR A b, B 2 98 20 2R DL AR
FAb g AR n] W 52 4k (B 3B, A4t
GSTM3 B K )5 8 + W AL H M 5w s 44l (P =
0.628) FEMHAL(P=0.314) , ZHLEIT¥E X,
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M9  C7
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p-actin—
— 100

B 2 FEE RT-PCREMARFEARH GSTM3 By FRiA
Fig 2 Expression of GSTM3 in tissue specimens by semi-quantitative RT-PCR

A :Expression of GSTM3 in primary ccRCCs and the corresponding non-malignant tissues; B:Expression of GSTMS3 in primary ccRCCs and me-

tastatic tissues. C1,C2,C3,C4,C7,C11:ccRCC samples; N1,N2,N3,N4:ccRCC matched normal renal tissues; M89: Metastatic ccRCC; B-actin

was used as an RT-PCR control
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Cl2 NI2
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— 100 A
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— 500

— 100 B

3 ¢ccRCC ¥ GSTM3 E 31 F B E 4L BSP 70 MSP &5 R4 47
Fig 3 Bisulfite-sequencing PCR and methylation-specific PCR of GSTM3 in ccRCC

A:Result of bisulfite-sequencing PCR; B: Result of methylation-specific PCR. Cn: ccRCC samples; Nn:ccRCC matched normal renal tissues;

Mn: Metastatic ccRCC; U:Unemthylated; M: Methylated
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Fig 4 Schematic diagram of GSTM3 promoter CpG island(CGI) and sequence of BSP product

A'; Schematic diagram of the GSTM3 promoter CpG island(CGI). The core promoter and CpG sites in the CGI (short vertical lines) are shown.

The transcription start site(NM_00849. 3) is indicated by a curved arrow. The BSP and MSP regions analyzed are indicated. Bold arrow, outer

primer for BSP; thin arrow,inner primer for BSP;empty arrow, primer for MSP. B: High-resolution mapping of the methylation status of every

CpG site in the GSTM3 promoter by BSP. Each row of circles (CpG sites) represents an individual allele of the GSTM3 promoter analyzed. The

transcription start site is indicated by a curved arrow, MSP primer sites by empty arrows. Black filled circle, methylated; empty circle,unmethyl-

ated. RCC-C, primary ccRCCs; RCC-N, corresponding non-malignant tissues. C: The BSP product was directly sequenced and confirmed. Methyla-

ted cytosines (C) would not be converted to uracil (T) and remained as C. On the top panel, the wild-type sequence (WT) without bisulfite con-

version is shown
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