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[Abstract] Objective To establish a human lung cancer cell line A549 highly expressing human 8-oxoguanine-DNA
glycosylase (hOGG, ) by co-transfecting pcDNA 3. 1 (+) /Myc-HisA-hOGG, and PGL3 promoter, and to observe the
biological behavior of the transfected cells. Methods PcDNA3. 1(+)/Myc-His A-hOGG, and PGL3 promoter were steadily co-
transfected into A549 cells via mediation of Fu GENE 6 (transfected group); untransfected cells served as blank control and
cells transfected with PGL3 + pcDNA3. 1(+)/Myc-HisA served as negative control. The hOGG; mRNA expression in A549
cells was detected by Bio-luciferase activity and the hOGG, protein expression by Western blotting analysis. Cells in the three
groups were exposed to hyperoxia condition, and the morphological changes were observed by phase-contrast microscope.
Comet cell rate and olive tail moment of cells were tested after different exposure periods. After exposure. the cells were
incubated for 0, 60, 120, and 180 min, and the same indices were determined by modified comet assay; changes of DNA
oxidative damage markers 8-hydroxy-desoxoguanosine (8-OHdG) was tested at the same time. Results  The bio-luciferase
activity was stable in the co-transfected cells. Western blotting analysis showed that the expression of hOGG, protein in co-
transfected A549-T cells was significantly higher than those in the other two groups, indicating the successful establishment of
hOGG; highly expressing cells. Under the same hyperoxia condition, the morphological changes of transfected cells were greatly

alleviated, and the Comet cell rate and olive tail moment of cells were obviously lower than those of the other two groups(P<C

[KkFEH] 2010-01-13 (#EZAHP] 2010-05-17

[BEE€TMB] HERHAAKREES T LW H30670931), FKTT A AR 234 (2006BB5035). Supported by National Natural Science Foundation
of China(30670931) and Natural Science Foundation of Chongqing(2006BB5035).

[fEEEN] T B U0 EBEN. E-mail: ewy009@yahoo. com. cn

* 18 IAE & (Corresponding author). Tel:0081-909-995-0519(Japan) , E-mail: zhuyuxil7@ hotmail. com



. 726 -

W TRE RS 2010 4E 7 LA 31 B

0.05). Transfected A549-T cells had significantly increased ability of DNA repair and shorter repair time compared with cells in

the other two groups (P<C0.05). Furthermore, the level of 8-OHdG in transfected A549-T cells was significantly lower than

those of the other two groups under the same hyperoxia condition, indicating a significantly higher ability of DNA damage

resisting and repair (P<C0. 05). Conclusion

improve the repair ability of cells.

High hOGG, expression can decrease the cell sensitivity to DNA damage and
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hOGG, i[5 4 5 B 2 11, [7) I 2L A3 i AL AP A%
M6 P, e A& 1B 2 DNA 1A 40, e 4
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1.1 ZZMHAME  PGL3 promoter (TaKaRa ) ;
pcDNA3. 1(+)/Myc-His A BRI IR (R ERE) ;
A549 fili 88 20 B kR (A = AR TF) , Polyfection %% 4% iR 7
(Qiagen) , DMEM 41 g £% %2 W (Gibco) ; RNase 1l 71
(TaKaRa) ,G418 Fll Triton X-100 (Invitrogen) ,Bio Spec-
mini DNA/RNA/PROTEIN Analyzer (Shimadzu), NC
f (Pierce) . B 4 L BE Z Ok B A 4 1 il Fl &
(Gemmed) , HA 50 o [ 77 43 B 4, i 48040 i 355 TR 4
(Sanyo) ; 7¢ 36 & 4% (Leica) ; PCR #" 84{¥ (Biometra) ;
POWER/PAC3000 LKA, UVT BE 2 i A% 2 45 Mini
Trans-Blot Electrophoresis Transfer Cell(Bio-Rad) .,

1.2 hOGG AR ZEkmmseiE L AET  peD-
NA3. 1(+)/Myc-His A-hOGG, F 2% % Hi 1] 55 56 )
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TJ. $EUeditE 9+ 1 H BBl AL peDNAS. 1(+)/
Myc-His A- hOGG, fil pGL3 promoter, B4 X & 20 4
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oM 4% 2 B B RE-PBS [E & 10 min, A 22 8%
BT EUEE, (O MM F AR 0I5,
o R R S IS DNA SR80, B 2 KR &
A F Kinetic Comet 4. 0 4387, AR 4 2 B K (tail
length, TL) K4 & 40 Ml %% (tail cell, TO) 5 th E A
FE 4 (olive tail moment, TM), (3)HUHE 4 95 % & &
WEETR 24 hoOF A8 h A M, S AL BT R R E I
A1 S8 R R IR 37 CHRSEEEF . 0 0 T 0.60.120
A1 180 min BUH 40, 25 0o 4 5 ol B 5 2 vk
il DNA B EZ 5B, (4)DNA fAb W ibr &4 8-
OHAG B9 22 ;4% B8 ELISA 37 & vl B 5 # 1R, DL
o Y 1) M B3 Sl 8 A AR O B AR A7) L DB g 9\ A8 A
38 AR AR ) 7521 X B A R 4R E 22t s o il 2, AR 4l
FE S D B b Aw o 2 A AR A VR B 5 TR LA
BEATEL . B B i 1) S B e

1.5 %t a4® KA SPSS 13. 0 il 4k 4 it 15
Gt 2E i BRI DL £ 5 TR, ZREAR YL
KB R T 22400, B B L8R H Dunnett’s ¢ £
5. KK () 0. 05,
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Fig 1 Electrophoresis of recombinant plasmid by EcoRI/Kpn]
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W54 RIFm#EATFEW, UEHFREL TR,
A549  A549-P Al AS49-T ZH 21 i A1 4 1K 20 Jta 4% 134 i)
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Fig 2 Variation of hOGG; protein expression in A549 cells after transfection detected by Western blotting analysis

2.3.3 @A BFATRNTA WAL
55 0L 1, A549 2 A549-P 40 1 A549-T #4044
M AR HE L 20 B R 30 G 0 A A B B e AR, A A

TR N IE SR B M IR e i 25 % . R W
B Qe ORI A hOGG 4 R 249 4 X 40 i Ji] 399 64 2 A1 7
A= WY R

F1 RARIXERREN I HAARAEEBRLER
Tab 1 Analysis of cell cycle apoptosis and proliferation index by flow cytometry
(n=3,x*%s)
Group Apopt(u)sis rate Cell cycle P}rolifer%tion
(%) Go /Gy S Gy /M index( %)
A549 5.88+0.75 55.3540. 20 38.2740.43 6.30£0. 39 41.2040. 26
A549-P 4.8740. 81 58.6640. 80 33.1141.87 8.2342.30 40.27+0. 80
A549-T 5.62+1.33 58.444+1.39 35.43+3.41 6.13+1.97 40, 6041. 39
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W52 M T 22 5. AR R S L A Ly A i

R S AT R A AR DN A 4 2 RO 3 4 40 TR
P2 U A0 AV e AR AR RT BB & A T R TR R
A it 2 S TED % 18, LA B 4 S B A R
FAETE 24 h)E,AS49 5 A549-P ik K RATE
EOSE A K N e L g R 7 P KO R R



. 728 -

W TRE RS 2010 4E 7 LA 31 &

PEIER . A549-T BIHAL P4 5L 1L W 826, Bl
A I E) A 9 A% L 2 S SO WY AR, B v 4RO B2 R 48 h
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Fig 3 Morphological change of A549 cells at different time points of exposure to hyperoxia

2.4.2 DNA#f# N EHEKES, EFRESLH
FfLAE 5% T A AR B £ B 3L, o R AR O (K
VOIS L R S N G
DNA 105 . Toie 2 i 2 R i 2 £ B R0, S Bl = 4R
TR R R 3G i G . R 2 WTLLE L 2 s A
FRHE 12 h B, ¥ 2 A A T 4G B, 3 I 40 4 45 O
B, H 3 AU MFE R E I B oIt # 2257, X 5%
B AR — 3, YBFEER B 24 hoBF, A A4

AR X 20 4 6 B I o O e L T R
W2 RS A549-T 41 M2 AH L35 K (P<<0. 05).
AR R 48 h . DL B A Ak o B L, £ R 4
it S 3 e [ 5 28 o 2 2 R 55 9Ok L T R S i 4 K
et 55 25 (18] 4B~4F) , £ 2 40 M 4% 45 /N 2 58 K
PRI TR CE AF) . MR Z T, 5 Y 41 40 L (A549-
TOAS A B o B, #7% A549-T 41 M X 5 % 51 /2
DNA it XHi/EH .

--

El4 BEELRETISUYSEES48h/E

AS49 dHRE R DNA #i{5

Fig 4 Comet images of A549 cells exposed to 95% oxygen for 48 hours

A Normal cell; B-F: Fluorescence of comet cell heads weakened gradually, and the tails became longer with stronger fluorescence expression.

Arrows show tails of comet cells fractured. Original magnification: X200
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DNA & % i ARLE P, HHoibrEm X
W1 5 FFGR BT TE] 48 A549-T 40l 2 60 min, Ml 7E 25

F12H A B P R ZH A IR B T 120 min, & 3 ik

7R ASA9-T A0 AT LL5E 42 18 52 A [] I Ji] o 45 %
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W DNA #1405, i 25 (41 R B 4 BT BR T 18
S T4 I 6] 3 R Ah iR A 7 0 11 Y% 3 A5 40 i R
KRR SE B i R (P<C0. 05), 4 5 55 i} [ 4E K
# 48 h,7E 180 min oK RE 58 WUAE &2 19 48 FfL 1L 1) =y 1K
40% . H 5 120 min B A0 b A& 5 3R B 0 08018, DA

AR IR L AS49-T 411 % i A% 5 19 DNA #5145
HAHE L AS49 40 AT A549-P 41 Jifg B 58 | PR B 5E
SR RE 1, T A549 41 ML A A549-P 41 15 &
e TR ER.ERABECERINES KA T
hOGG: PFEFTIN 5 %% G i R AR B T2 6 (3R 3).,

*2 BEBFST DNABRGXYSEHMBE M
Tab 2 Effect of hyperoxia on cell DNA damage of A549 cells in three groups

(n=3)
A549 A549-P A549-T
Exposure ) ) . . . .
time 7/h Comet Olive tail moment Comet Olive tail moment Comet Olive tail moment
cell( %) (x=£s) cell( %) (xts) cell (%) (x*s)
0 0 0 0 0 0 0
12 10~ 4.61+£1.627 11~ 5.944+0.21" 11~ 4,06+0.43"
24 96 * 18.30+3.95" 100* 18.37+2.40" 27 A 8.72+1.88*4
48 100 47,22+1.62* 100 * 47,6244, 37" 73 A 18.21£0.53*4

*P<0.05 vs 0 h; AP<C0. 05 vs A549 and A549-P

*k3 BEFESDNABRGRESARAMES K
Tab 3 Effect of hyperoxia on cell DNA repair of A549 cells in three groups

(n=3)
A549 A549-P A549-T
Exposure Repair -
time ¢/h time ¢/min Comet Olive tail moment Comet Olive tail moment Comet Olive tail moment
cell(%) (xts) cell (%) (%) cell( %) (x+s)
24 0 95 19.30+3.95 100 17.67+2.40 27 8.9041. 884
60 94 18.70%2. 51 94 19. 2120, 53 18 6.77+2.40" 4
120 46 9.46+£2.47" 38 9.01+1.62" 0 0
180 7 2.79+1.62" 11 3.8640.53" 0 0*A
48 0 100 49,224+1.62 100 47.6244.37 73 19.21£0. 534
60 100 48.30%1.82 100 46.07+2.15 36 9.41+3.22*4
120 53 27.54+6.61" 55 26.874+2.12* 13 4,97+1. 42" A
180 41 17.124+0.53* 40 19.21+0.33" 0 0*A
*P<C0.05 vs 0 h; & P<C0.05 vs A549 and A549-P
2.4.4 DNA &M/ E4 &OHAG sy M & 5L HRMET .
WO (K1 5) 7% B 2% 5 5% B 10 A0, = 41 .
AR T B DI DNA SR 05 1 77 28 K i S sof
AHOCA) 0T, 450 03 52 I v 0 2 6 T [T 38 2L A] L § 60
¥, A549-T 4 P 8-OHAG #4387k - B 52 1% T 41 2 a0
[ 1) 52 225 1% AR 6 B 7 9 0 505 4 R 4 20f
Tl 22 5 GE i 2% 7 L (P<<0. 05) , T % BE 41 1] o WL o - - - !
%@J ﬁ % ﬁ j'_?"* . % /?\‘ X‘T 8-OHdG E"J Yaﬁg % 'ﬁE H:J 5’% Q Time ¢/d

hOGG, & A B, 53R Tk ook
33 i

R M S A 72 W) (reactive oxygen species,
ROS) 5 i DNA #4451 DL S 2 2 F e S04 403 14
KA May SE0 K BEHUBGE S L7 LITZH 2L
200 0 08 T Y A, L I TR R A R b

5 =23 A549 #i}f1 DNA |1k
WG HREY $-OHdG B B Tk B E
Fig 5 Time-varying trends of
8-OHdG of A549 cells in three groups
* P<C0.05 vs A549 and A549-P; n=3,x*%s

H HI A A hOGG, J2& A 1K 40 il b DN A % 1L $5
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it R — 345 BT NG ik 3p2526 X
BN H 7 AR R 6 AN T hOGG £ 1A
it hOGG H# & — A AP 240 B 1% M 1y 3L
Yt DNA i1 i, =2 Rg 2R 5 A Y)Er DNA R
By 8RR I LA (8-OHAG) ™, e Ah, H AP 2Lt
fitg 1% P T AE 52 [ K Bl R B DNA Bl i 7 F 5
PR B SR AR A i b e R 4 R R N T ek R A b
HABEEMIEN.,

HAT . hOGG: 3 K 5 i & A4 X R WEoE H #
SEE LR 4 M R 2 R E s i o R,
HAR S B 25N hOGG, Xt 4 Ak 45t 17 o 38 4 %
it Y ARk A0 45 hOG G JE DR B 3% 4 189 5 %ok
Bt DNA 4 £ shi& & /8 71, B N AMNIF 5 o /b, R
WS I # peDNA3. 1/Myc-His A-hOGG, H#%
FIRAAR , LA W2 S5 [ BRI 52, 35 e o X 41 i
A B (R PR R I 3Kk A YR T G A
DNA S A4 05 19 36 P TR 40 M S5 B BF 54T 7 T R
T FE R, o R ABF ST DNA AL 1405 F s 42 42
BT AT Y T H,

ARSI AE W hOGG, 3K 5 %35 A549 4
MLJS o AR 2 i g M i — 2P R R T hOGG, & A
1o 2 A X R R XU . SRR R R R
“EESIG” (Comet Assay), SCFR LA M BE B HL 1k
(single cell gel electrophoresis, SCGE) , & — Fl 7£
FAR i KCE ER I DNA S8 #1405 09 5 i, 408 P
TR 7 R R R S R A R R B 1< 107 (M
X4y F Bt E) PR AR I 0. 1 4> DNA W &,
DNA (W24 A B DL B 308 5 5 55 2 i i i
H5 T R — 20, P S5 R AR S A DI B &
52BN G R R IR A I O . ARSI
2 A549 20 ES B AN IR Olive BAE 5 M A&
FEI ] B R AP ON ER L 5B A FAE
B, UL AR SC T 51 DNA B #4515
KA T, 38 b E B A ML EE R Olive B &
A BEAE R, hOGG, % F i/ # ik ) A549-T
20 X A T DNA SR 05 A5 5 a8 19 % Bt g
01, F IR A0 M A5 SERE S ARLYE T 4 R Y L g B
ik, 7E& 5 B 1 AT L hOGG, % I & &k 1)
AS49-T A X145 DNA AY1& &= 3 5 B 8 $2 1i , 18
5ot A AR A R L M 2 R R AR B
AT A 2 AR LA — 3L,

WG AR, hOGG, 8 A F % Yy fig J& 1 0 F147 Bx
DNA XU 1 8-OHdG, I8 A IE 11 1 15 04 g I
DMEE Z A, 72 SE8 % 8-OHdG Wl e
FRREUE T hOGG, 5 [ 5 2 15 % 04k B 43 16 K 9t
MEEE RS smiEH . 8Pl L. hOGG,

L IR A549 A S-OHAG B 1% F 1 X B
2, LB 5 B [ F 46 % 045 495 R 38 %) o R 0 1) 2% 5
M &L 4R AS49-T 41 = £ A 1) hOGG, & H
B RETWIEYIRBEE ., X 4R 58 2%
B WR s R IR — 0, DB SRR hOGG B
Bk 3 A B hOGG ZE 13 8] T = =3k L FEAK T 48
X DNA $5 45 790 0 SO, B9 T 4l 1) DNA &
B HeJ1 . Ul hOGG, 5 H 78 DNA £kt 5& =
Dy A EEAEH

B B, P Ry 5E 1] 434 9 78 | 1 Bl ) 45 5
R 250 7] R G 2 TG K i TR, AS49-hOGG, 2 [ & & ik
20 P ST AR R AL T A R IR AP SR
EX 2 8 4 B 18 52 e D0 A R AT SR A B L 81 0tk DA 384 5
Ja 3l AR #E 2R A A B i A D T AR R K A0
hOGG, Z:H W 1E L 23R ATTHE— 20 B 52 09 J5 1l
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