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DNA damage and repair gene N-methylpurine DNA glycosylase expression in human

osteosarcoma
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Abstract; Objective To determine N-methylpurine DNA glycosylase (MPG) expression in human osteo-
sarcoma and analyze its association with clinicopathology and prognosis, to construct adenoviral vector of MPG
and study its ability to sensitize human osteosarcoma cell HOS to DNA damage agents. Methods The MPG ex-
pression was determined by immunohistochemical staining in 60 specimens and 3 cell lines (HOS, SA0S-2, U-
208) of human osteosarcoma. High expression group and low expression group were divided according to their
staining intensity, and their association with clinicopathological data and prognosis was analyzed statistically
with SAS software. The adenoviral infection and MPG expression, as well as enzyme activity were determined by
flow cytometry, Western blotting, and HEX labeled oligonucleotide-based assay respectively. The cell survival/
proliferation was measured using MTS, SRB, and [ 'H] thymidine incorporation assay. Apoptotic cells were as-
sayed by flow cytometry after treated with phycoerythin ( PE)-conjugated Annexin V and 7-amino-actinomycin
(7-AAD). Results The high expression of MPG was found in 40 cases (67% ), while low expression in
three cell lines of osteosarcoma. MPG expression was significantly associated with WHO histological classifica-
tion and prognosis by single factor regression analysis. The recombinant adenovirus of 10 MOI was found to in-
fect more than 90% of HOS cells within 24 h by EGFP fluorescence, in which the MPG overexpression and

MPG enzyme activity were also detected. The HOS cells with MPG overexpression were more sensitive to the
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DNA damage agents including MMS, MNNG, and TMZ, and the ICs, of three DNA damage agents decreased by
6.0, 4.5, and 2.5 fold respectively. Conclusion Transient MPG overexpression is a potential therapeutic ap-

proach for increasing HOS cellular sensitivity to DNA damage agent in chemotherapy.
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0], TE AR hR A 4 5, R 48 ], 98 B U0 R K 37 AR T O i
10 il 3E KRG 2 il 36 FI4 Bl , BEET IR 3 ~20 4,
1.2 St et RI L

ERIRA R 10% P EEE T, A a4 wm ELE Y,
ABC B ik Y 5 F Ventana H Bhifa R4 E4T ; MPG ¥k
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209 3 PN LR 5 C LK , WL DK 22 MR 8 mol/L, JR% | x TBE,
26 MA iR Pk 75 min, FM Bio I %% Yt [E 1% 39 4 {X ( Hitachi
Genetic System ) 4434 .
1.6 2549 4k 2 o b B 75 76/ B == Ao

HOS 24 it 3 240 A 2 8 % 24 b, A DNA 18 (i Ak 24
Y1, MMS, MNNG F{l # 550 il ( TMZ ) ( sigma chemical Co) ,5%
CO,,37 CHWH | h 5, BMA T AL FRE, Jhetiis 24
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HiFAHERIA (B 1) . MPG 2 [ 34 5 B # 4F 4% Price” s 434



17 1

E R, %. DNA #4518 5 35 MPG 76 A (A Pl ) a3k BTG TT B X 1791

Xk, it WHO MBI @ FH K (P <0.01) , B E B IHH
SR BR MPC BRIBA T AEFMA 14 A RFEH N
26 1A ,P=0.046, M MPG R0 F PR /G A9 EEFE .

A: MPG expression in osteosarcoma; B; MPG expression in HOS cells

1 MPGZEAZBABEMEAMAM HOS hrFRiE  (ABC x200)
Fig1 MPG expression in osteosarcoma and HOS cells ( ABC x200)
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A: MPG protein expression; B: MPG actirity; 1: IRES EGFP; 2; HA
-MPG 10MOI; 3; HA-MPG 5MOI; 4. HA-MPG 2MOI
@2 0,510 MOI [$fmE R HOS A48 h 85 MPG EA R
%R MPG BaiEtE
Fig 2 MPG protein expression and MPG activity of HOS cells at
48 h after infection with adenovirus of 0, 5, 10 MOI
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FRIEGE A | IR R A0 B S A A A AR AR T AR
['H W o 0E 48 A B7R T 259 40 38 /5 40 B3 4 i R &
MTS Fi SRB 7E25 ) 4b T/ 48 h # 17, [ "H] HﬁJﬂ&ﬂEﬂﬂEZﬁ%&t

IS 24 h IMASE RS, 72 h 5 AR ESGE TR . 3 R
FrEE R L A —B . HA-MPG i %k /9 HOS &R T X
MMS, MNNG F1 TMZ #) fif /&%, H 1C50 AT BIFFEE T 6.0, 4.5
2.5 5.
2.4 @mfo R T

DNA 15 #2544 3 HA-MPG if 3%/ HOS FifT, H 1 8
E_bRES 5, AR 40 M 2l oo A TR AR SR T A, IR AT A K
ALK T AnnexinV Jefa 25 R . T HA-MPG RS 8 {4
th %44 IRES-EGFP, Hos 4 i 41 ffu 52 4% 2.9 %, (EGFP #k
18 500 nm) , IR {135 F PE-Annexin V/T-AAD i | & 1T
i, 2 PE R G5 OE (M A B KN 570 nm, A FL-2 4
#7) , T-AAD %L 4T 9 6 (3 & k& A 660 nm, i FL-3 204f7) o
HA-MGP i #35% HOS & MMS MNNG f1 TMZ 3 1 P E HUR
(P<0.01), 2R REAME M EERRE(E D

#£1 MPG g%k HOS MMS 425 48 h it N MM HTARA TS
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Tab 1 Apoptotic rates of HOS cells with MPG overexpression at
48 h after treated with three DNA damage agents by flow

cytometry ( %)
MMS ( pmol/L) MNNG (pmol/L) TMZ ( pmol/L)
1 2 2 50 1 2
IRES-EGFP 2.4 3.1 7.4° 4.7 11.2 9.3 9§
HA-MPG 4.1 13.0 23,5 16.1 36.7 14.2 29.4

#* . P<0.01, vs HA-MPG; A: P<0.01, vs 2 pmol/L MMS
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{19 AP {3 5 FHLAS DNA FI RNA % 5§ , M 1fii BELIT DNA
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AR [ R B R B4 SR, AP ST B R
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Kim % Ffj RT-PCR F1 603 £ k. o 85 0T 9 il e iy A
S35 I 4L 240 MPG () 723K, 45 31 B 7R MPG E L T



1792 B =

FOE K ¥ ¥ M

B2 %

PR A A% , IR S5 24U L MPG 63k, T AE IE 3
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240 0 SRR Y, B  MOT 3 7 75 B 412 120 400 i 1) Jo e
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F A UK 10 MOT A% 512 56 i) 5 {5 2 T 1
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MPG (#)3f % 38, HEX #Ric BT BR 407 IF 52 T MPG
A RS

MMS 2—Fp I RE M Ge (L7, 5 40 iy DNA % 4
T2 SN2 RUFLN, fiff DNA %A= H 3L 4k, 3X 2645 {5 DNA
I MPG HA8%& . MNNG 2 —FhE0m) , a] 7= 4 A [
LBy MPG iKY, {045 82% N7 ek & 804 9% N°-
e A 1 % 5 5 D 9% O° -5 4k 15 IS TMZ 2 I B S
P —F A 24 , S FH A 2 T8 6 SO Ra . e - 44 i
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3-fre k- ( = BUIM-1-3E ) R4 Tk e, T AS 75 22 40 it
R P450, H it TMZ A L4 B B TR 4h 928 . TMZ
TGP W) LA F T (S IS i N7 D O° 7 5 A B ffa it
WEIE A N VL g5, (o 36k 35 e 4, 1 FH 7= 4 4 01y 70%
5% 1 9% , R M R 98 MPG 3 F635 I BRAB 258, i

Fi iR MMS MNNG I TMZ 4B MPG i3 3% HOS 4
Hfs ,MTS | SRB FiI[ *H ] Jfg it v 0k 45 A #4132 B MPG 3 %
K RE .35 12 ) HOS X AT A B M , ICS0 {143 5 A
6.0, 4.5, 2.5 {#%, PE-AnnexinV/T-AAD 4347 B 7 41
FRLUA T 2 o, PR T R AR AR T E R R,
MPG jd ik {40 il DNA BER 42 4% 257 17 , JIi ik 3
L FIEET 4 BER HP (R8T RE RS 3h 40 Mok v 15
S DR A0 MR TR A A R s e 4 i 7 e e
A A M A T, S B RAE T E I T B R TE MPG
HRIRFEFHMSET P L EF A EENER.

g 2 4 0 2 UG YT I BRI LA RS A i B
HI, B SR ] AR R K S RO B R 23k, T
XA IERLL MPG 30 ] £ /85 -8 P8 X b o7 et A
WTTE o Ak, PR A A B R E A T,
Wit 27 240 0 2 A T A R T B R T 2 . BT MPG i
FARTFAEIAE R fE I , 42510 /K - B 2 [ 28 28 A 40
FEVERT, R, 326 P B 73 28 (AR ik 3 8 LA 9 IR 4
PR g PR o
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