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BLM, Nippon Kayaku; G418, Invitrogen ; fi§ %4 &
BENE M, Amresco; WEME i (MTT) , Fluka; R 1k £ 5
(ethidium bromide, EB) , Amresco; M IE #& (acridine
orange, AO), Sigma; [iff #5 {¥ ( Microplate Reader ),
Bio-Rad ; %t . fl B2 S {8 & W54 , Leica,,
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10% /N4 I 35 9 DMEM 553534 ,37°C ,5% CO, 1
FEAEH SR, AS49-R 4 rh 220 A 800 mg - L™
[l G418,
1.3 MTT i1

AR T 96 FLEF IR, FFFL 200 pL K5I
Hidr 1 x10° A4, 37°C 1597 24 h I B RKG F# 80T
MAO0,0.25,0.5,1,2.5, 10, 25, 50 F1 100 mg-
L™'f{) BLM, 4~ e B 5 B8 A& fL , [AIB 5825 ()
HR A AN 72 b J5 W 2 35 37 T, D-Hanks
WAL, BELIMA RS gL' MTT K52
100 pL, 4k 2207 & 4 h, 55 LB 320, BFLm A 150
L DMSO, 525 2 min, i § €025 § 58 70 V5 ik, T it
BRI AE 570 nm K DRI E AR %
YV BB 0 X BRI S RS 2 LRy IS 315
BBk B (16, ) LI 4 3 I
1.4 SEEBAIMHIKE

RN T 24 FLEEFRMR, 4L 0. 5 mL K5 3R
i Er 200 A4 i, 17 200 6L G R s B e B RO A
0.01,0.05,0.1,0.25#10.5 mg-L~" %y BLM, -
FERE 3 A AL, [ 2 B B A0 i BT
37°C,5% CO, Bifefrh 297 10 d, L B¢
T, LA pH o 7.4 I BRER 2% vh B (PBS) YEAk 41 i 3
WK, FEE[E %€ 20min, 10% Giemsa Z¢ {4 15 min, 78158
K, SRR, T s T AL R SRR
B 50 ALY B T ANV LT 2
W IEE 3 K, THRAEIETE SR AT
iR AR TETE R = BRI 4L V5 T By e
AL x 100% 5 HEFETE I = O RGP 256
TR — 45 7 e 4T3 AR B0 B0 / % R 2
VR EL x 100%
1.5 {RIMAZIR B840 T 20 f S B R O 315

W AL EEFDF 6 FLAR , AL 1 mL 55 Rih &
1 x10° AN40H,37°C K5 95 . 440K 205 5 K
S, 45 MTT 300 5 5 58, LG 1A 08 400 b 5 1 ) ke 38
VER SZ AR 1) 5 i W B (5 mg - L70) B FLINAL0
wL Z W, [R5 48 (6 R, 37°C 1124 h )5 7 8%
FEWL,2.5 gL~ RS AL A M , B0 )5 UL TE 0. 075
mol - L~" KCI KB AL B, 3: 1 BEvK SR [ 4 3 Wk, UL
VE B 19 DK TR 1) F e ) Ak L, V9 2 T F UK
M R L R 4 Sk L SR T AR T
M, B0 FH 40 mg- L") AO 50 pL Yefa, 57 B 7E D¢
I B T LR 2 R ATk R T4 2000 A4 I
AR, REER 3 K.
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MRS, H 1 x 10° L1 A 40 B0, #4
B 1 mL % T EP &, BEMA 10 pL A
JERZ AW, 2k B 43 ] ok 0.05,0.25,0.5,1,5
A0 mg - L™, 37°C/KIEYLH: 3 h,PBS P34 3 G
WKL, 57 B R AT B B . B9k a4 200
AT 20 M 2 2, IR T8 30 MR AR R
KI5 DNA i K. RER 3 K.
1.7 MREERXEHKNMAM DNA RHES
WS J2 10 mg - L™ 1B DNA #5515 2 iK%
MR B . e BRI 91 DL PBS PR 3 IRJGIA
BT (A& BLM) |, 37°C 54 v 35 3%, 400 T
0,0.5,1,2,3 F16 h J5CIRANIE , # [RIAE A Jr itk 1 7
H RIS . N R & I [) 40 it 4 8 R R AL
DNA B KL, IR ER 3 1K,
1.8 JEFORHAH x £5 #oR, SPSSIL. 5 B X HE 45
PEAT LRI 2R Ty 25 04, W L g ) LSD Y543 #T o

2 #XR
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Figl. Effect of bleomycin on the cell viability of

A549 cells and AS549-R cells. A549 cell and A549-R
cells were treated by 0, 0.25, 0.5, 1, 2.5, 10, 25, 50 and
100 mg - L' bleomycin for 72 h. Cell viability was detected by
MTT test. Cell viability = (A1, youp”Acontrol gop ) X 100% . % £,
n=3. "P<0.05, compared with the corresponding of A549
cells by one-way ANOVA and LSD tests.
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I7E AS49 4fa LT, A549-R iR 1C, A (60. 01 +
3.39)mg-L ™" B B A% T AS49 41 fif1 (93. 85 £8.72)
mg-L™'(n=3, P<0.05),
2.2 HEREEVMEMEZETMENNTNE
M3 1 45500 IE 78 0.01,0.05,0.1,0.25
0.5 mg-L~" (51T, 9 Fh 40 M 14 55 Y5 T8 iR 1
B BLM e 35 (1% 338 Jin 1M A, 45 Wk B 4 5 %) HRVAAL Lk
B, 2= A Gt S, I B R AT VR AR
KR M BLM ML E] 0.5 mg- L7 B, 855 N g
PR A 25 22 B A3, R D0 B S S N S VR, A A )
LTIV LR 0 4 58 A 0 (&1 2) 5 i 8 oAt vk B
AS49-R i i i AR 75 T L3 B S AV A TRk B2 T 1)
AS49 iy, Wi 25 A G L

2.3 {#kREHEXRAEERILTRZE

3 2 Z5R/ PR, Mz b BLM S 800 e
PR AE T T ()70 7B T (0. 05,0. 25,1 1 5 mg-
L") 4, B80. 05 mg-L~" 41 A549 20 i 5525 1 % B 21
TR 2R 22 TEGE T2 7 S, HoAth 70 o2 9 o 41 5
K HIWE ARG L, ZRA SR IR
PR R4y B 700 - RN O AR, AR A ) A% R B
BLM 3¢ B (38 i 38 in o AH T 350 52 7K °F, B 5 mg -
L™ 4141, AS49-R 4 % 56 2 5 AS49 4.
2.4 {ERERIHA DNA MRGRIEENZIE

Nz 3 Z5 R, Bl BLM ¥k B A 14 n, w9 b
20 (0 3 R R I R 40D DNA SERS K 88, 4%
e i 2 6 2 R i 2 4 MR DNAGE B K i 55 %) R 21

Tab 1. Effect of bleomycin on the colony forming ability of A549 cells and A549-R cells

Bleomycin Number of colony forming Rate of colony forming/% Inhibitory rate of colony forming/%

/mg - L7 A549 cells A549-R cells A549 cells A549-R cells A549 cells A549-R cells
0 93.7+3.8 91.5 +4.1 46.9 +1.1 45.7+1.3 - -
0.01 85.4+£4.9 66.3£3.7" 42.7+1.97 33.2+1.2** 8.9+0.5° 27.5+1.1**
0.05 72.6 £3.7° 61.2£2.2" 35.3£1.0" 30.6 +1.8%% 22.5+0.9" 33.1+0.7**
0.1 51.3+1.8" 40.6 £1.4° 25.7+1.3" 20.3+0.9** 45.3+1.4" 55.6+1.9**
0.25 22.7+0.5" 15.10.9° 11.4£0.7" 7.6+0.4"* 75.8+2.6" 83.5+2.5""
0.5 0.0+0.0" 0.0+0.0" - - - -

A549 cells and A549-R cells (A549 cells with low expression of human 8-oxoguanine DNA glycosylase-1) were planted in 24 welled cul-
ture plants, treated with BLM for 10 d. Rate of colony forming( % ) = (average number of colony/cell count of planting) x 100% , Inhib-
itory rate of colony forming(% ) =[ ( average number of colony of control group — average number of colony of test group)/average num-
ber of colony of control group] x100%. x +s, n =3(experiment times). * P <0.05, compared with control group; *P <0.05, compared
with the corresponding A549 cells by one-way ANOVA and LSD tests.
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Fig 2. Photographs of A549 and A549-R cells exposed to 0.5 mg-L ™' bleomycin. (200 x ) A. A549 cells ex-
posed t0 0.5 mg-L ™" bleomycin; B: A549-R cells exposed to 0.5 mg+L™" bleomycin. For either A549 cells or A549-R cells,no cell

clone could be observed but a few scattered cells.
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Tab 2. Effect of bleomycin on the rates of micro-
nucleated cells

Bleomycin Rate of micronucleated cells/ %o

/mg - L~ A549 cells 549-R cells
0 33.2+5.4 30.4+3.2
0.05 38.4+6.7 52.6 +5.5°"
0.25 48.6 +4.9" 59.9£5.0%*
1 53.7+2.7" 74.3+6.1*"
5 55.2+£4.5° 59.6 4.3

A549 cells and A549-R cells were treated with bleomycin for 24
h. x +s, n =3 (experiment times). “P <0.05, compared with
0 mg-L™"; P <0.05, compared with the corresponding A549
cells by one-way ANOVA and LSD tests.

P 22 %A Gt 8 L, 7EHIE BLM K & T,
AS49-R Zi il ()4t 8 2 i T A549 4, H R 4N Y
DNA TR K EE R AS49 4l K, 22 R A G X,
A549-R AUMAE 5 mg- L~ B4t & 41 T 745 % A
A R T AL K, A A% A /N (BI3A) , 10 mg -
L™ B 22 5020 e S S LA A A B A (T 3B) 5 fi
AS549 207 AR P AN R R RS TC B AR Ak ([
3C, D),

T 4 ERENT UL Bl 16 52 B TR A B T 44
JHE0 P 44 2 3 R4 R 40 L DNA ST 4% K i 444 [AIK , 74
ANV BEZH B ASAO A MEAEO. 5 b5 B HS 30 B i iy %

Tab 3. Effect of bleomycin on DNA damage of A549 and A549-R cells

Bleomycin Comet cell rate/% DNA migration length /pum

/mg - L™ A549 cells A549-R cells A549 cells A549-R cell
0 3.1+0.1 2.9+0.5 5.8+0.2 5.6+0.5
0. 05 7.2+0.8 26.5+1.2"" 15.7 0.5 33.9+0.7**
0. 25 43.6+1.9" 60.8 £2.7"* 24.41.1" 47.3£1.3**
0.5 52.3+3.67 74.9 +3.7** 41.9+2.0° 66.8 +2.9*%
1 71.2 £5.6" 100.0 £0.0** 51.1+1.8" 69.1+2.0""
5 100.0+0.0" 100.0 0.0 62.3£2.2" 101.8 +3.4**
10 100.0 0.0 100.0£0.0" 98.5+2.6" 151.2 +4.5**

Cells were treated with bleomycin for 3 h. Comet cell rate and DNA migration length were detected by comet assay. Comet cell rate in-

dicates the percentage of DNA damaged cells in 200 total cells observed, DNA migration length is the average value of the tail length of
LT ;
*P <0.05, compared with the corresponding A549 cells. The comet cell rate and DNA migration rength were statistically analyzed by
one-way ANOVA and LSD tests.

..

30 comet cells, and diameter of nucleus is not included. x +s, n =3 (experiment times). “P <0.05, compared with 0 mg

.-

Fig 3.

Photographs of A549 cells and A549-R cells exhibiting DNA migration induced by bleomycin.

(200 x ) A,B: A549 cells exposed to 5 and 10 mg + L' bleomycin, respectively; C,D: A549-R cells exposed to 5 and 10 mg + L™
bleomycin, respectively. A549-R cells showed obvious morphologic changes when exposed to 5 mg + ™" bleomycin, and most of them

were similar to apoptosis cells. While above phenomenon couldn’t be observed in A549 cells.
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Tab 4. Effect of bleomycin on DNA damage repair of A549 and A549-R cell
Bleomycin Incubation time Comet cell rate/% DNA migration length/ pum
/mg -+ L™ / h A549 cells A549-R cells A549 cells A549-R cells
5 0 100.0 0.0 100.0 +0.0 62.3+2.2 101.8 +2.4*
0.5 91.2+2.2" 100.0 +0.0 50.9 £2.4" 99.2 £3.7"*
1 85.1+2.3" 100.0 £0.0 45.3+3.8" 85.6 +3.5""
2 55.7+1.9"° 88.4+2.7" 37.5+2.9"° 82.3+2.8%
3 24.3+0.5" 52.4+1.6" 3.2+0.1° 24.6+1.4""
6 0.0+0.0" 0.0+0.0" 0.0+0.0" 0.0+0.0**
10 0 100.0 0.0 100.0 £0.0 98.5+£2.6 151.2 £4.5"
0.5 100.0 £0.0 100.0 £0.0 79.6 +2.3" 105.2 +2.1**
1 100.0 +£0.0 100.0 +0.0 66.8+2.0° 100.5 £2.9**
2 80.0+1.3" 100.0 £0.0 57.8 £2.7" 85.6 £2.5%%
3 57.1+1.5" 75.6+1.9" 31.5+1.4" 65.3£2.1""
6 0.0+0.0" 21.3+£2.0° 0.0+0.0" 26.4+0.6"*

DNA repair ability of cells was reflected by detecting comet cell rate and DNA migration length after DNA-damaged cells incubated in

fresh culture medium without bleomycin for different time. x +s, n=3. *P <0.05, compared with 0 h; *P <0.05, compared with the

corresponding A549 cells.

G R ARG R DNA TR KES 0 h 1k
2 A G2 S T S R 10 mg - L Yk BE 4 1
AS49-R Zif7E 1 h J5 3 FE 40 T A K & 1%, 2 h
5 416 & R 400 DNA SEFRS K A 9 S A1
10 mg-L™" ¥k B 411 A549 4II7E 6 h 53 DNA #i
e S4B, T AS49-R 4IdE 2 (21.3 +
2.0)% i R4 DNA T K (26.4 £0.6) um,

3 i

hOGGT J& A\ R4 DNA 4 fb 5 4318 52 1) 56
S, ARSI B AUE E G A B B G R
DNA 54y 8-F2 56 I 480 1 A% (8-OHdG ) 1 .
AT E T MTT G856 K 4R V% T2 e il il 3 b 45 1
Jfi B AS49 2t M AIE 13 F2 e % 44 hOGG1 A% g1y )
1511 hOGG1 K31k 1% A549-R 41l g %} BLM [ sk
Mo Z5R B, AS49-R A filg i 1C,, B B AR T A549
G 5 A e T A ) iV L P AS49-R 4 Jif 1 4
I MR W] AR T AS49 4 i, 17 42 75 T 40 o 2%
& AS49 4, % 4% hOGG1 i 5 4 fi X BLM
)RR 5

DNA & BLM 1 H i) 3 24, 76 BLM 4 3 1)
DNA Wi 5did 8 b= Az () 2 Fh B | 34 B 2 3 DNA
e o R 2L AV Y AT 5 2R 5 L i A ik
PR 50 e T WP A0 L ZE BLM AR T 1 SR 26 AN

DNA 54155 J A& & fE 71, 45 L W] A549-R 41 fifd 1
BLM f F 0% 2 W 55k 5 1 AS49 2, 67 A549-
R 2 X BLM 35 b i e (o (A5 75 AS49 24 it B 4
J, A549 4 Xt BLM & i DNA #4518 & % B 4%
5 mg - L7'417E0.5 h 5 RIA B ABE , 1 A549-
RANMTE 2 h 5 A A BB R M4, 10 mg - L7
20 A549 4iijfig 6h 5 DNA #if5 C 58 B, mbLhT i
A549-R 4l fifd ) DNA i {5 LA 4B 2o 3% @R
A549-R 4l & & fE 158 A549 4 S AIG, i B
ALY hOGGT AT If {5 il i 9 40 i hOGG1 &3k
B#AG , Hi bR 8-OHAG #9132 24 il , X DNA &
B ERE T R %

25 BTk, 5 A549 ZHfIAH LG, hOGGT IRz A/
A549-R 4iififu#E BLM EFI '~ DNA ¥ 5 F &A= #i44,
WG EMELME S, AMA7 15 R TR TE R RE 1 I,
W hOGG1 fIGZR3k AT LA Jin fil Bt 63 4 i X BLM [
TR | AR R 40 hOGG T ] B 2 Ak 7 B i
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Low expression of human 8-oxoguanine DNA glycosylase-1 gene
increases sensitivity of human lung adenocarcinoma
cells to bleomycin

WU Mei, ZHANG Zun-Zhen* , CHE Wang-Jun, LI Na
( Department of Environmental Health , School of Public Health, Sichuan University, Chengdu 610041, China)

Abstract; AIM  To investigate the effect of
low expression of human 8-oxoguanine DNA
glycosylase (hOGG) 1 gene on sensitivity of
lung adenocarcinoma cells to bleomycin, and
provide more experimental evidence of sensiti-
zing the response of tumor to chemotherapy.
METHODS  Human lung adenocarcinoma
A549 cells and A549-R cells into which ri-
bozyme gene inhibited the hOGGI mRNA ex-
pression and transfected were studied. The cell
viability and the ability of colony forming after
treatment of bleomycin of different concentra-
tions detected by MTT test and colony forming
inhibition test. Micronucleus rate, DNA dam-
age and repair were detected by micronucleus
test in vitro and single cell gel electrophoresis
RESULTS  The cell viability after

treatment of bleomycin was decreased, ICs, of

assay.

bleomycin and the ability of colony forming was
significantly lower in A549-R cells than in
A549 cells. The micronucleus rate in A549-R

cells was higher than A549 cells statistically.
DNA damage of A549-R cells induced by bleo-
mycin of different concentrations was more seri-
ous than A549 cells both in comet cell rate and
DNA migration length. The DNA repair after
treatment of bleomycin happened earlier in
A549 cells than in A549-R cells. The repair
capability in A549-R cells was significantly
A549 CONCLUSION
Down-regulation of the expression of hOGGI

lower than cells.
can decrease the DNA repair capability of A549
cells ,and increase the sensitivity of cells to ble-
omycin.

Key words: gene expression; human 8-ox-
oguanine DNA glycosylase; bleomycin; adeno-

carcinoma; lung; DNA damage
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