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Stable overexpression of human MGSTI gene inhibits apoptosis of lung adenocar-
cinoma cell line SPC-A-1
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[ Abstract ] Objective: Lung adenocarcinoma SPC-A-1 cell line that stably over-expresses microsomal glutathione S-
transferase 1 ( MGSTI ) was constructed to explore the function and mechanism of MGST1 in lung adenocarcinoma. Meth-
ods: The recombinant plasmid pcDNA3-MGST1 and the empty vector pcDNA3 were transfected into SPC-A-1 by Lipo-
fectamine-mediated method; after being screened by G418, stably transfected cells were labeled and divided into pcDNA3-
MGST1 group and empty vector pcDNA3 group. qRT-PCR and Western blotting were used to detect the expression of
MGSTI at mRNA and protein level in stable cells. MTS was used to detect the viability of cells. Flow cytometry and West-
ern blotting were used to detect the cell apoptotic rate and the downstream apoptotic proteins induced by H,0,, respective-
ly. Results: The results of sequencing showed that the recombinant plasmid pcDNA3-MGST1 was successfully construc-
ted, and the stable cell line with G418 resistance was obtained. The mRNA and protein level of MGSTI in pcDNA3-
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MGST1 group were all significantly elevated ( P <0.01 ), and the cell viability was significantly increased ( P <0.05 ).
Under the induction of H,0,, the early apoptosis rate of pcDNA3-MGST1 group was significantly lower than that of
pcDNA3 group ([3.30+0.40 1% vs [ 6.50 +0.95 ]% , P <0.05 ). The expressions of apoptotic proteins ( caspase 9,
caspase3 and PARP ) increased, and the expressions of cleaved-caspase 9, cleaved-caspase 3 and cleaved-PARP were
significantly decreased in pcDNA3-MGST1 group. Conclusion: The lung adenocarcinoma cell line SPC-A-1, which stably
over-expresses human MGSTI , has been successfully established. It was found that MGSTI could inhibit the apoptosis of

lung adenocarcinoma cells by regulating caspase apoptosis pathway, which laid the experimental foundation for the follow-

up study.
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—3PLlgTF Abcam A F] , Caspase —HLIRAF| &M T Cell
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A. RT-PCR of MGSTI gene. 1: PCR fragment of MGSTI amplified from RNA of SPC-A-1; M: DNA marker ( DL1000 );

B. 1: Positive control ( using SPC-A-1 extracted RNA reverse transcription of the cDNA as the template for the amplification );
2: Negative control ( LB medium with resistant to ampicillin as the template ); 3 ~ 7: pcDNA3-MGST1 clone No. 1-5 bacterial
culture PCR results; M: DNA marker ( DL1000 );

C. 1: pcDNA3-MGST1; 2: pcDNA3-MGST1 digested with Hind Il and Kpn [ ; M: DNA marker ( DL1000 );

D: Sequencing comparison of recombinant plasmid pcDNA3-MGST1, the results are completely consistent
1 EHBH pcDNA3-MGST1 Kt
Fig.1 Construction of recombinant plasmids pcDNA3-MGST1

A: The untransfected cell line as negative control; B: Transfected with pcDNA3 showed clone cells;
C: Transfected with pcDNA3-MGST1 showed clone cells
B2 FHRAFERBIERE G418 HER SPC-A-1 TR x50 )

Fig.2 SPC-A-1 cells clones with G418 resistance were screened from transfection group( x50 )
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1 4w o208 = 2.6 k&K MGSTI #74) SPC-A-1 @ L 1 & b8 =
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SPC-A-1J8T- /R, pcDNA-MGST1 20 41 g -3 i 1~ Western blotting Kzl 28 H,0, 753 9 §% SPC-

F(Q4 )M B pecDNA3 Z4K[ (3.30 £0.40)% vs  A-1 41 RPT-HE IR X LR E 5 ) BIR, peDNA-
(6.50+0.95)% , P<0.05 |, {HBi I T- R ICHH T MGST1 205 pcDNA3 HANHIAH L , caspase 9 . caspase
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**P<0.01 vs 1 group
1: SPC-A-1 cells transfected with pcDNA3;
2-7: SPC-A-1 cell lines 1-6 transfected
with the pcDNA3-MGST1
B3 6 kkIaFEESL pcDNA3-MGST1 k) SPC-A-1 ZHAE

B MGSTI mRNA( A )R EH( B )REKEFAR

Fig.3 Expressions of MGSTI mRNA ( A ) and

protein ( B ) were increased in six stable SPC-A-1

cell lines transfected with pcDNA3-MGST1

)
=

= peDNAS
—= peDNA3-MGST]
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Cell proliferation (D,

Time (t/d)

" P <0.05 vs pcDNA3.0 group
B4 pcDNA3-MGSTI1 4H SPC-A-1
HHREIESEIE 18 T pcDNA3 A

Fig.4 SPC-A-1 cell proliferation viability of pcDNA3-MGST1

group was higher than that of pcDNA3 group
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LEE RN R AE SRR LR IR A ) b AR
29BN, H A S HEERIARSE . R, MGST1
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1: pcDNA3; 2: pcDNA3 - MGST1
5 TEERIE MGSTI 3t H,0, 5H1 SPC-A-1
M THFATEBRZNZIG
Fig.5 Effects of stable overexpression of MGSTI on the

expressions of downstream apoptotic proteins in
SPC-A-1 cells induced by H, O,

H ST % B, MGST 7 i J 965 20 i bk SPC-
A-1 PFRREE, HIFFE MGST1 Xl i 98 SPC-A-1
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