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DNA R {56 EE R UK TS .p-tubulinll £ B A PR ERESIERKEN LR

BOR, R AL M APBMERRBRK,E A (400042 FPK, 55 = R R AR I e BF S SR 52 7 i
Hul)

[(FE] H BHUECE R A12H DNA S8 26 DL & TS | B-tubulin I 22407 A S b i ) 1 26 38 545
B RHSIGARRENC R, itk SIS0 Hil32 W WA 9 B PR AR 3 A 20 e, 38 T AL 2O RN o 8 4 AR A
0GG1 .BRCA1 .RRM1 XRCC1 ,APE1 .ERCCI1 L) J% TS .B-tubulin Tl 8 FhJt 768 RUBA 2P i F2 k1500, &5 (DOGGL .
BRCA1 .RRMI XRCCI \APE1 ERCCI 7£H PJRI 2 21 H 2 FE M3 3k, B SR 4331 R 96% 94% 94% 84% 84% T4% ,5ik FH
PER Ky 64% [16% 54% 12% A8% 2% ,Tii TS {UA 6 B4 55 BH ik, B-tubulin N JEBHYE R 5 . @BHMEZR B MFERE 1,12
APEL 223k 58 DU A SV BRI B BLAT AHOG I (P <0.05) . QFFZAHIE 4T, APEL A1 RRM1 ,APEL 1 OGGL ,0GGL Al
BRCAL k5 IEMYE(r=0.342 .0.318 .0.319,P <0.05) ,BRCA1 FI ERCC1 Fi5 2 A% (r= -0.324,P <0.05) ; APEl
1 XRCC1 .RRM1 1 XRCC1 ikt 2 IEAISE(r=0.406.0.677,P <0.01) . &5  ‘HAMUALH(F7E L DNA #1518
SEAHSCEE R 23k, Forp R oy SE R ) 223k 0 55 = (8] BT AHOGHE  APEL (132385 55 5 il as s BE S IUAT ¢

(8RB P DNA B R ILH s LU R T e 4 4k
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Expression of DNA damage repair genes, thymidylate synthase and B-tubulin Il in
human osteosarcoma tissues and its relationship with clinical pathology of osteosar-

coma
Jiang Ping, Guan Wei, Dai Nan, Zhong Zhaoyang, Mao Chengyi, Gu Xianqing, Wang Dong ( Cancer Center, Institute of
Surgery Research, Daping Hospital, Third Military Medical University, Chongging, 400042, China)

[ Abstract | Objective  To explore the expression profiles of multiple chemotherapy-related markers of
DNA damage repair genes and thymidylate synthase (TS) B-tubulin Il in human osteosarcoma tissues and their
relationship with clinical pathology of osteosarcoma. Methods  Fifty cases of osteosarcoma tissue paraffin
blocks were obtained from the patients with diagnosed osteosarcoma. Tissue microarray and immunohistochemi-
cal method were applied to detect gene expression levels of 0GG1, BRCA1, RRM1, XRCC1, APE1, ERCC1,
TS and B-tubulin III in the osteosarcoma tissues. Results ~(DOGGI, BRCA1, RRM1, XRCC1, APE1 and
ERCC1 were positively expressed in osteosarcoma tissues with the positive rates of 96% , 94% , 94% , 84% ,
84% and 74% , respectively, and their strongly positive rates were 64% , 76% , 54% , 72% , 48% and 2% ,
respectively. There were only 6 cases showed weakly positive expression of TS, and B-tubulin Il was negative
in osteosarcoma tissues. (2)In the positively expressed genes, only APEI expression was correlated with osteo-
sarcoma pathological types (P <0.05). 3)The results of rank correlation analysis showed that APE1 expression
was positively correlated with the expression of RRM1, OGGl and XRCC1 (P <0.05, P <0.01), OGGI
expression was positively correlated with BRCA1 expression (P <0.05), RRMI1 expression was positively
correlated with and XRCC1 expression (P <0.01), but the expression of BRCA1 was negatively correlated with
ERCCLI expression (P <0.05). Conclusion  Several types of DNA damage repair genes are expressed in
osteosarcoma tissues, and some of their expression levels have Spearman rank correlations. The characteristics
of the chemotherapy-related gene expression in osteosarcoma may have significance for individual chemotherapy
in patients with osteosarcoma.

[ Key words | osteosarcoma; DNA damage repair gene; tissue microarray; immunohistochemistry

Corresponding author: Wang Dong, Tel: 86-23-68757706, E-mail: wangdong64@ hotmail. com

[BEEE] T Z&,HiE:(023)68757706, E-mail ; wangdong64@ hotmail. com
[fR5EHAR]  http://www. cnki. net/kems/detail/51. 1095. R.20121101.0923. 003. html(2012-11-01)



535 B 1 1 = EE K ¥ ¥ M
J Third Mil Med Univ

62 2013451 H 15 |

Vol. 35, No. 1
Jan. 15 2013

B R PP U T AL A R T AR
B VS i . HOBPERR S s, R B 2 ™
E AR IR L EZR LM AR A
F L RJE AT B 2 G i . AR, T R R BT
BRI L 5 AR AEAE R AR R . HAG, I R
TE PR B — &AL IT 25 W45 98 S L4 ( cisplatinum,
CDP) | FF 2 1 1% ( methotrexate , MTX ) | Pif £ & ( adria-
mycin, ADM) | 5 FR 8 ik Jiié ( ifosfamide , TFO) 2/, — 4%
I IRTT R AR BT SO AN B, IR TC AR Y —
LITR 0 J7 R ALHE 5 BRI (ifosfamide, TFO ) |
HKFEIA T ( etoposide phosphate, VP16) | <4 ( carbopla-
tin,CBP) , 304 38 &5 v fth 7% ( gemcitabine, GEM ) |
Z W & ¥ B (docetaxel, TXT ) F1 5% 5& gl & ( peme-
trexed ) XA K B AR UL SR T A A B R 5
Peo b T ERmIT AL, BAREERIVE AT, T 25 O AR 56
PR PRz g AR AT IETE A BFSE IR o AR
FERI 50 52 Wr W 1) B R AR B AR AS L is FH A
2L A 2 AL R KGN DNA 453 4548 52 K& (5 v 8-
oxoguanine DNA ## £ L [iff 1 ( 8-oxoguanine DNA glyco-
sylasel ,0GG1) | A\FLIRIE 2 B3E A 1 (breast cancer 1,
BRCALl) . #% H 8 18 J& il M1 ( ribonucleotidereducta-
seM1,RRM1) A2 X JE 28 XHAME S FE ] 1 ( X-ray
repair cross-complementing genel , XRCC1 ) | i R4 i 1
BERZER NI 1/ 848 I R F-1 (apurinic/ apyrimidin-
ic endonuclease/redox factor -1, APE1) % R VI 515
Z38 XL H ApFEA 1 (excision repair cross-complementa-
tion group 1,ERCC1) JF 125 Bl ( Thymidylate Syn-
thase  TS) B, B0 2 11 T ( B-tubulin I ) % 21k
7 SOV AR AR M A Rk, RIS R AR Y 33k
T R IR DG, BT S I AR EE R R B KR
FlmRIGST B IR I 25k 5, UL B AT T ZE i E 4
HESERARAE

1 #ZREFE

1.1 & RIAEB

WO S = ZE PR R RBP IR g B A AR 52 BT 1997 — 2007
AR ERL 50 IR 5 22 B i2 1Y B VR R TR An A
Horhr B 29 ) Lotk 21 B, hALAEES 26.06(12 ~77) %, A
Ui ERAY B BRI AL 27 9], 0w BEAN MO AL 10 431, 2F e RE
AL 8 A, TR G AN A 3 5], AR AL 2 ], ZH SR A ]
10% v P VB VR B E , H FLBE K, A i
1.2 8% K H4E Y

o IR BT T B8 s RE{Y ( BIONAN Tissue Microarrayer
TMAG00) 1 [ -1 e A= I HOR A R o X A A A A i e
BEATY) v A0 HE Jefs, BAEE T AR S H4GE . M
A SRR BB A 35 -l B2 L B 21 PR e AT A 1
e 2RI Y b, 25 x5 HEF, HA U EFESY 2 mm, D)

4 wm PEREESYI . SR HA SRR HEFIRE ST, TR
BTG BRIG TG BRI T LR MR 4
1.3 fRABFRE

st [ 5& [ Santa Cruz 23 7] Al Abean 23 ml, 145 :
APEL ,0GG1, BRCA1, RRMI , ERCCI , XRCCI , TS , B-tubulin II
8 M. S g% S-P iR & At E ALt R A A
VB B 7] # Bn) G w1 B4R . S BRI A4
R BRPEXT IR LA PBS B AE — S A BAPEXT B
1.4 #ERH)By

FRARUE 5, W8 T W e e A e (45 2R, 240 M i
() 20 A s B U D BT PR 240 D o 3 T A i 5 B A
FELHGK I, 75 5 A5 B2 ( < 400) T AR 2L 5 D HLEF, i8R A T
1000 ™2t P A BE PR AR MO R, AR A0 e (TR J3E S e € 240 M0 7 5
RPATER B HEE AN 0 73 PO RIR BTG 1 5y, e
ORRERF O 2 705 8 OB B i i s R <5%
H0 4y, >5% ~25% H 14y, >25% ~50% H32 4%, =51% K
303, Yt AR A YL G A0S 1 4 AR AR IR 5 13 48 LA
CETFOR0 1 TIOR 200 A+ TIOR3 ~ 4 T
FORZ5 g, LT = TR0+ OB RERIR, TR 4 Tl
[SESN
1.5 %itxa

K1 SPSS 18. 0 FAFHEAT G 08T . THEBURI LR FOR,
Pl €0 55 5 R PR BRI DR R XS A
MAREZ AL R Spearman SEZAR S

2 HR

2.1 DNA 44514 2 4 B A TS B-tubulin 1l £ 5 &
98 P oy F AL

TE 50 Bl il , APEL 85 [ = B E e AN B A%, 3040 2
F2A T ; OGGL B 1k E 2@ v T 40 Hu#% ; BRCAL EH &
A7~ 2 L JSE R 240 T %505 s RRMIL K 1 32 %82 7 o7 4 i B 24
M35 s ERCCI 2K 152 40 It 463 ; XRCC 3835 52 37 F 40 g
#% (K1), APElI ,OGG1 .BRCA1 RRM1 XRCC1 PH{EFE ik HEg
=, BLABR FAPESE 2k R 3 T ERCCL (¥ PHH: 35 3k b Fe A
BLISSBAPESRE b . B2 W E L Ykl TS 1L 6 #ilF 55%
5 ; B-tubulin M 7E 1% 50 B8 RRARAS P oGk (1) o AL
Rk 5 HAb RN R A LR, ZR Y EESITFER
(P<0.05),

%1 DNA H{HFEEERE K TS p-tubulinl 7 50 {5

BRERHIRIE
. I %L ) )
bricY 2 pr PR (% ) FRIAMER (%)
- + o+ o+ o+ o+

APE1 8 9 9 24 84 48

0GG1 2 6 10 32 96 64

BRCA1 3 4 5 38 94 76

RRM1 3 9 11 27 94 54

ERCC1 13 23 13 1 74 2

XRCCI1 8 0 6 36 84 72

TS 44 6 0 0 12 0

B-tubulin [l 50 0 0 0 0 0
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@ i 2 N ; 3 @ @ 5 i\
A1:0GGI( x40); A2: 0GG1 ( x 100) ; Bl : APE1 ( x40) ; B2: APE1 ( x 100) ; C1: RRMI ( x 40) ; C2 RRMI ( x 100) ; D1 ; BRCAl
( x40) ;D2:BRCAL ( x 100) ; E1: ERCCI ( x40) ; E2: ERCC1 ( x 100) ; F1 : B-tubulin II ( x 40) ; F2: B-tubulin Il ( x 100) ; G1: TS
( x40); G2:TS( x100) ;HI :XRCCI ( x40) ;H2:XRCCI( x 100)
1 BP9%E DNA R{GEEERE K TS .B-tubulinll 55 AL LB LR

2.2 DNA#BGEEARLF ABIEKRBEZE X #2 APEl 5ifRFEEENER
KA i R T ¢ - ATH p— P
BIME 315 i 6 b % B APEL, OGGL, BRCAI . RRMI R fedkik FARA —
ERCC1 XRCC1 32 F x* 46 5 43 5] 0 U7 L 3% 3 3 3 5 40 i <20 1 16
i) R EAR HEUE R C R AR R APEL B3R5K R IR <30 4 6
SR ATERASRAT X (P =0.023, 46 2) , HASE PR 19 2 ik 3 o ? ! Lo
LS LS E e Y 10 19
2.3 DNA #4514 2 K B & TS B-tubulin I & i 48 % 7 14
F M H#fiﬁﬁﬁé . . 0.820
JE ) Spearman SR 40T 6 P 21 0 PR A A 0 ) N
P, 45 5% 7R APE1 Ffi RRM1 ,0GG1 F1 BRCA1 ,APE1 Fi1 OGG1 YT 0.023
FIAEIEHIX (r =0.342,0.319,0. 318, P <0.05) ,BRCAL I AR 9 18
. N 2T Y B2 i 5L 6 2
ERCC1 FEBEMAMHFK(r=-0.324,P <0.05); RRM1 FiI R B ) g
XRCC1 \APEI HI XRCC1 py35 M 2 IEASE, (r=0.677 0. 406, AR 1 2
P <0.01) , FCAbKEDR 2 (i) o3R58 55 IO AR 64 (% 3) o it ! !
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®3 DNABGIEEERMERERINER()

A APE1 0GG1 BRCAI RRMI ERCC1 XRCC1
APE1 1 0.3182 0.211 0.3422 0.237 0.406"
0.024 0.142 0.015 0.097 0.003
0GG1 0.3182 1 0.319*  0.205  -0.145 0.156
0.024 0.024 0.154 0.316 0.280
BRCAI1 0.211  0.3192 1 0. 141 -0.324*  0.068
0.142  0.024 0.328 0.022 0.637
RRMI 0.342%  0.205 0. 141 1 0.269 0.677"
0.015 0.154 0.328 0.058 0. 000
ERCCI 0.237 -0.145  -0.324%  0.269 1 0.171
0.097 0.316 0.022 0.058 0.234
XRCC1 0.406" 0.156 0.068 0.677" 0.171 1
0.003 0.280 0.637 0.000 0.234

a:P<0.05,b:P<0.01

3 itig

85% ~90% Wy PR B H WS I A 5% 1697
WIXE, HESMEEFARERITTRBN R ELTRZ
—, %) 80% Wy LA PR B8 38 AT AT PR BT R o Rosen
25050 1982 AE4R BT BI AL T I, SR IR AR BT ALY
6 ~ 10 Jil )5 FEAT MR DIBR A , AR 48 g ZH 4L IR AL AR
FERIEIT I 5o X — I RSB RIEEH 5 A
R 20% AATHRF B T 60% ~80% . B PR 1k
SY AT LA AP J5 2 g 22 L 2 DL R
P e R AR 1 PR 2SR 3 o BRI R A SR J 7 3
TR DNA 45349518 52 25 4057 25 1 SO AH OC 1Y) ik PR AR
Ak /N Pt 2L 2R e ) 2R3, T AR R IR ALY 250 1Y
PEBE, TR m 97 2 (LA S AR AR e P F 5 14
D ULRGE . AT s FHALE0U0 R BOR F e g 411k S-p
PRI 221~ DNA 451 057 18 52 A0 G 5L R 7R - R R 1 21
B3 15, 25 B 2 78 OGGL, BRCA1, RRM1, XRCC1
APEL [ERCC1 7E i 2 24 v HAT BRME 3K, 0 TS Al
B-tubulin [l 765 PRI H oA BV R IR o I AR5 B 43 B7 Jnb
7N APEL By KK [F B WAL= HKRA KL (P =
0.023 ) , Ty H: Al 5 PA] 1% ¢ 35 55 99 B PR 3R 1 JOAH G 12k
ZE B B 78 APEL 43 51| 1 RRM1 . 0GG1 , XRCC1, 0GG1
1 BRCA1,RRM1 F1 XRCC1 FEik B IFEAH3E,BRCAL
ERCCI Rk 2 A OC , JoAh 5 K] Y 22 5558 55 =2 8] TC A
Kbk, 475 APEL RIRETEH PIJE 5 DNA Fifh 18 5 A1
KA AR B AR BAE R 45 oo 6 Rk s et for

41 DNA 00516 5 w42 h 4 FsA 7,
FEICAE % (mismatch repair, MMR ) | 5% & U B & &2
(base excision repair, BER) . #% 1 R V) 55 1& & ( nucle-
tide excision repair, NER) FI X GE Wi 24652 . mh LTI B
1852 AR VIR A2 46 ey N M543 IR 77 A= 1) DNA
PGIREE , DNA AL S S5t # . A% R VIR
&5 F 2L VIR th BR8E B ZRAE F 7= A2 19 DNA 545107

bR b BRCA1 ,RRM1  ERCC1 1 NRE &2 FH
7,1 OGG1 . APE1 | XRCC1 # BER &4 H *. ER-
CC1 A ZHIRAIT 259512 1 NER B &2 iz 1z
f— AR SE N B S T NER 25T SR
NI , T EE 2 NER B2 0 S8R . 7EIE /vl
B B BF 9T o & B ERCCL 1y i 682 S8k
ST L5IT SUEAR, IF B2 W HKHT , 1 ERCC1 9 {IK 3%
IKZH T RE LA R 25 0 R Sl ok yr gk 20
AWF R, ERCC 768 RIS BHM: R B R R 74% ,
{HAAE 1 FlakR 3 5m FH P 2R 55 , 1R = 82 25 W% & A I
FIRTT BA EEAE R, B R AT 2ok H DA 2
25 R SEA I ) LA 25 AR 25 A B4k T 748 . BRCAL
TE DNA BUBE 5 10 18 &R Fn 45 B & &= Hh 4 3 T 22 40
@ FERE R BTIE T L I BRCAT X128 F 44226
A7 25y IR i HoAA AR T, BRCAL B MR iA R4 &
Jiefe I o ML 1 25 0 ABCRRAPE | (EL 2 BE P 2% 5 L BB 3 i i
TR 25 Wy 1 22 D4 Al SR RO URE Y L RS
HAFIZ I IR Ik R N 76% , $271 BRCAL 1) 15 3%
KA AT REEE IR EN 2R AT 25 P B — A BRI
1M 55— T HR TR AT IR AR TR LS 259 H
THRIEIT T Ret: . VEAENZEZS Y r 7 R ol 4
B, LRI A E /)N 2 i i 9 k9 Hh 445 i ERCCL Al
BRCAL &k R IEAI " ' (HARF 5 & B A
AP P hs B A G, RRMI 7E NER (&8 & &
A BRI R B RREE s i it Jes 41 4 A e
6 R T 30 RRMIL 63k THes 7 T A RRMIL 114
FEIRRENEHRE o R X R 25 P () AU M . AE R /N L
it gz i) — 30 11 3090 PR 3K 56+, RRMIL 5 0A Sk S 56
R B E T A B AR P RRM147 4]
FHPE: K (94 % ) ,27 i) 35 2] 5 FH 3235 (54% ), $27R
PG AT BB I GE H T B R I ARYT

BER &% @21y 3 N EZ P XRCC1,APEL
1 OGGI 7E5 W L4 34 m ik, XRCCL 7 £
P A Feik, (HIFEAR LB XRCCL 5L 5 fa] Ff
RIF 2R 6. OGG1 HA R A ) Z2 25 i
A e R Z2 B o 1 A& A AH 5 (H /D DL 98 26 B OGG1
M2k 52549t A %, APEL il i YIBR DNA H
AP 37 53R FE 2 #5145 DNA 9 B 19, B0 3 5 30 0
ok S e AL, LA S Z R Ak sy 2590 7 A iR e T %
) DNA #1455, Puglisi 21" 5 F FL g0 19 0 78 3E 52
APEL FEA I b 19 % A7 5 il J5 i 28 A4 O¢, 1 HL & 57
G T, FATHT B £ W] APEL 765 I
S PR B B, H A UM B Ik, it
siRNA T ARG APEL [ 3% 15 REAH N 3 56 Ji I8 241
M XAy R . ARLH TR B R APEL FHPE ek
k1 84% BB F235 K 48% 3% APEL [ 33k 1] fg
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S PRI RHREAR SRR AT 25 W T R BIL Z
— AN, & APEL il RRM1 ,0GG1 XRCC1 HA 3=
IRAHIENE , $275 HORT BETE DNA B AR AN 44 1 M)
e bl e HA FER R

ERCC1 .BRCA1 Fl1 APE1 445 % 18 X} ipyed A 25 1%
PrEA BUNAE R, A8 R T ERCCL FAPERIRE N
T4% AHALA 1 5135 2 38 PH % 22 3%, BRCAT 5 fH 4 3=
iKH K 76% 1 APE] FHIEFRIEN 84% 5w FHMERE R
48% ., ERCC1,BRCA1 #1 APE1 &5 RAFAET G o

B-tubulin NI #% AR 5 HUHUE 259 B9A4E FA G, 1
AMIFFEUESE B-tubulin T () 15 2 3 [R] 48 42 B A 22 4 4ty
FEM 2SI B A A it RNA TR AR F#AIG
FERIT , IR AR 2 W R I AR L TR
M%xt Z2 vk 8 2 S5 Be A I 2132 32k PR A B IR P i 2=
I8, BERPUE 25 T REAE B VR ALy v B Bar
M7 FEAR/INA Mg v, TS 5k PR 2 355 55 it ZE 1)
e PR, TS BB PE s MR Z 25 A B &
FRURE ™ o AL R 4L TS AR 6 Bl 554 5k
(12% ) , TS ARk $7n 55 5 oh Z€ n] REIE FH T8 R &
IS .

AW5tic A ZUE R Mz AR B R
25 DNA #1118 B A L FE I, DL K B-tubulin [l 1
TS Fik. ZR IR, 24> DNA $#5i4518 & #H 5 3 H 78
B R Rk, Hod APEL F1 RRMIL, OGGI |
XRCC1 HA Rkl M #2278 DNA B iR 4%, Fil &
APEL W] REFE 52 W B RV A7 97 30 BT S 2 AE
1M B-tubulin T A1 TS J PR 76 A 98 h 52 B M ARG &
I8 HEMIGTRCE 25 A 36 ih 2€ AT B 45 B IR 1R YT
KRBT A
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