3664 FRESF 201559 A% 44 5% 26 4

c BIEEZS - doi:10. 3969/j. issn. 1671-8348. 2015. 26. 021

APEl R AN RIZESHHEMBEERXIER Meta 5747

T &L FLREH L. O, E FLEHFE LR O LEREL.E A
Q. B ZZEXFPRFERGTFRIAFRIMNE TS, F K 400042;2. W F# TP ER ICU  629000)

[(HE] BH @3 Meta g AR BAR T ZABERZR NS 1(APED® LR AR % - FRFT RS
EMABXEREREL, Ak 4% PubMed . EMBASE. ¥ B # F| & X % & . 7 7 $48 & . & & ot 18 4 & & £ 2015 4 2
A AR statal3. 0 B A 3T A ANARE W BF R 45 R AT Meta 247, SR 4N 36 B X #k, 0045 3 374 4 B & A= 521 6 £
R, Meta M 7,5 EF AL MPBALR T APE] B I A R 715 £ 35 (OR=17.82) ; @ B, APE] & ik R i 2 [ % 40 fe

BRARBKFAHRLFSTEFHRAOR=37.56,0R=47.56), APEL 8§ F4x & ik T &£ 97 £ LB ERBE KB Bt
%§4féwﬂbﬁa7fvﬂﬂ7?§;APEl TR A S R MORE B AS AT @I SR T ek €% F= 3 D m i 5 . APEL £ 3%
E BTG E RS T REHSH(OR=4.10);APE]l S 2 A M B &5, L7 AR MEIK AL EH £ (OR=6.45),
Zit APEI 9 Fa A (SO AKX EHME SHTHNBOLE KREATRE AR RE X E, APE]L T 82 M 98 4 b & R
Jo 0 AR E Y

[XERA] PRbBlg i AW 1; BEMNE; fkad

[(hE4S%£E] R73 [x#trilfg] A [XEHS] 1671-8348(2015)26-3664-05

Meta-analysis on association between immunohistochemical expression of APE]l and malignant tumors”
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[Abstract] Objective To analyze and evaluate the immunohistochemical expression of apurinic/ aprimidinic endonuclease 1
(APE1) and to further investigate its association with malignant tumors through meta-analysis. Methods According to selection
criteria,all articles were systematically retrieved from the PubMed, EMBASE,CNKI and Wanfang data databases from their estab-
lishment to Feb. 2015. The research results conformed to the included standards were performed the statistical analysis by the Stata
13. 0 software. Results A total of 36 eligible literatures involving 3 374 patients and 521 normal controls were included. The meta
analysis revealed that APE1 showed a translocation expression in cancer tissue compared with the normal tissue (OR=17. 82) , fur-
thermore, both the positive cells number and the expression level of APEI in cancer tissue were significantly higher than those in
the control group (OR=137.56,0OR=47.56). The ectopic expression of APE1 was predominantly found in epithelial ovarian cancer,
pancreatic carcinoma, colorectal tumor, bladder transitional cell carcinoma and lung cancer; the positive expression increase of
APElwas mainly in hepatocellular carcinoma, pancreatic cancer, bladder transitional cell carcinoma, peripheral T cell lymphoma and
non-small cell lung cancer. The analysis suggested that the expression in the lymph nodes metastasis tumor group was higher than
that in the non non-lymph nodes metastasis tumor group(OR =4, 10). Besides, the chemotherapeutical sensitivity in the patients
with high APE1 expression was poorer than that in the patients with low APEI expression (OR=6. 45). Conclusion The APEI1
ectopic expression and/or expression increase have significant correlation with the occurrence, progression and prognosis of multiple
tumors. APE1 may be a potential marker for the diagnosis and prognosis of tumors.

[Key words] apurinic/aprimidinic endonuclease 1;malignant tumor;immunohistochemistry

I 6 5 4R 1 B 8 1 Capurinic/apyrimidinic endo- X[ Py A KIS F 522 B 74 B 7 8 4180 APET % 3k
nucleasel , APET) S — Fi 8 1 Pk 10 1 i e i 10 2 30 i 2 14 %Eﬁ»ﬁ%ﬁ'ﬁ%‘%ﬂ%—?%?é,w
B, EEAE R AP WYUIEE 2 5 L Y)BR & & (base excision re- 1 #RE5HE
pair, BER) 4% , [ I -t 2 25 il % S5 DX 5 10 28 A 3 Dt )1 g » [ 1.1 SCERRIE  #ZR PubMed, EMBASE, rf [& 3 T1] 42 3 %k 42
S APEL LB FR b AL 38 J5H T 1 Credox factor 1), B Ref- Pt 77 J7 S P Ko 22 ] 5 A 36 2015 46 2 A
1727, APE1 fE 2 At b R B M. SR 1.2 KREm T3 SO 3R I - B 15204 8 g e A% R N B I 1
0 A R T RO AT R PE R 2 . PR R E N4 (APEL,APE1/Ref-1, HAPD \E AL R JF A 7 1 (Ref-1) il %
M ER,APEl fEME AN P R XIS EFHEAGR (tumor, neoplasms) . J& (cancer, carcinoma) . 1 % 41 {b. (immu-
IR JH IV A4 i o R 9 3K R 1 AR BT B x i 1 L 12 nohistochemistry,immunohistochemical) , F M A & STk i) =
R O A TR Y L OB 5 R ) Meta 43 #1149 05 325 % SCHK P A R A AT REAT A QVEI/\*T(’EE’D'C#JJ(

* EEWHE.EEAAREIES T H (81171904) . VEF B A - ] SR (1988 —) L Al . 32 22 DS i 230135 W 15 38k R 35 0 1 S 0T 5
& BiR{EE . E-mail : dongwang64 @ hotmail. com,



FRES 2015 F 9 A% 44 K% 26

1.3 SCERIA SHEBR AR WAARUME . (D AT R R ET
APEL 58 IR AR 5G9 0 505 (2) 0 50 %) G 2 B2 1 12
L R IR AT S AL R 4 b APEL Y 33K 5 (3) AT 4K
n‘ﬁﬁ]?ﬂﬂiﬁ’ﬁﬁéﬂmﬁ’Hbl‘T‘{ﬁum_: OR J 95%CI., HEBRARHE
(D &R 2 B4 5 (2) BUE A 58 4 s F & 5 (3) WF 52 4 4L Al
9% E AL .
1.4 BRRSERNASCIRTE TN 400 S A STk G &
FAF B MR 2 50 s 1 41 55 F BRI DR e A 43 BT 5 3k LA
Feab B4 . AR % 2 AL TP A0 A oE 19 A (6] 4 Bt 55 DA S 40 A
AR B X APEL RIAE G170 01, Rk il — iéﬁaﬁ
% R PH P 40 O R PR os. B S LA R B 40 i 25006 4 e £
BE R ik s IRRIR) o 9 AT ST I 5 L PR A 2 iR NOS jcﬁik
B P e R it 9 43, B R T EAE T 5 s I i
AT,
1.5 Sil2¥4b3  RA Stata 13,0 S FE1T Meta 5347 .
OR 95 % CIAE NN i FRREER. R QKA I* i
SRR 4 P>0. 1, P<50% . £ B REE: RZ, 5
TR s B F A5 K 2 5 B R 024 2R i WL 280 i A8
BUHEAT 50 A o GBI 3 S Egger 2o [ H B4 4 2 i 14 -
P<0.05 AEFAHGITHEE
2 & £
2.1 PAASCEREEAE B R PP LR R OcEk 217 5.
FEE O UE 1 SCHR A 36 d (30 26 L 963 10 f) L gt
3 374035 15 A1 521 45 % BE L SR I %8 0 AR DL I 1, 49 A STk Bk
ARBRE W3 1,

| srmnzmEH =217 |

y
| smEsEoxEe-0 |

| RS E BT (=173) |

HEBR TR (n=51)
oINS LM A SELE (n=43)
IEIRE 4 3T (n=8)
FiELXRER (n=122)
HEBR STk (n=86)

o JC S FR BN 75 5 39 BR 24 (n=54)
o RIFITAPEI SR LB A4 (n=14)
o HAth (n=18)

Meta)#fr (n=36)

B 1 32k 07 i iR 7R

2.2 Meta M4 5

2.2.1 APEL £ Mg MIE® X AR PRk EHFHAHN
H  APEL 225 0 T 40 I A% . 10 76 s 4141, APEL i 3t 3¢
FLFR A B ML ek s K I F3K (OR=17. 82,952 CI 2y
10.60~29.96,P=0.00;I°=14. 9% ,P=0. 283) , & Wl 5¢ 6] &
W) 5 B (B 2) . M4 OR (H AN [H] . APEL 1 57 3R ik %
O | R (OR=62. 23) JBE R (OR=57. 61 . K% (OR
=47.59) e AS AT 40 ML (OR=29. 91) \ Jifi &% (OR=28. 78) ,
HU L g 21 40 APEL S 4116 10 B 200 Al 450 & v 1 0t
FRZ1(OR=137.56,95% CI 34 13. 94-101. 22, P=0. 00; I’ =

3665

47.7% . P=0.063) . 4 BF 55 [l 77 76 19 5 T 1 (181 3) . M4 OR
R [E  APEL FH 40 B 807E BT 95 COR = 299. 00) | Ji# i 8 (OR
=186.11) JERE AT A0 C(OR=97. 94) AN T 40 i itk B2 9%
(OR=90. 10) /> 2 fitd iti % (OR = 40. 56>%ﬂ¢ﬁ¢%ﬁi
%, PR, APEL 78 s 4l 80 b i 236 IE W A U Ik £ 5
(OR=47.56,95% CI Jy 11. 46 ~197. 43, P=0. 00;[2 =24.
3%, P=0.260) , 4% fF 5 Il Jo W 5 5 4k (B 4). M4 OR fif
AN 4120 APEL (& 23k % 1 BUEE A ) B 488 (OR = 320. 00) |
J B9 (OR=175. 00) "B PIJ (OR=52. 20) ,
*1 AN BB AT

e ey Ty
sk = 012007 T A /N 240 B i 103/36  6/9
5 55 %012004 i i 35 150/40  5/9
B EZ112008 [ AT 40 it 93 124/5 6/9
I 7 45812005 hE T 240 B o 103/10  6/9
R 4012007 o [ N 7L 125/40  6/9
ALYt 012006 o E INiZE 110/40  5/9
fk 4 3645012009 L 91 5L 1 B 3 62/20  6/9
I 201212009 [ B U 89/10 7/9
ZE 312009 mE BEBEREATAE  55/15 6/9
T L 4511 2005 o e acRcg ik 32/10  6/9
B A 4501512008 hHE G S I B g 120/10  7/9
FEEB L2007 i CELL R 58/11  6/9
7072006 o iR iR 8 37/12 5/9
Kakolyris 401811998 3 [ LI 102/21  6/9
Song #[1912013 HA &8 R an i 67/67 6/9
Woo 212012014 i [ LA 243/30  6/9
RO 2009 T A /N 20 e i 88/20  6/9
J& S 5 %21 2010 o [ 9 61/31  6/9
kI 2 22312009 i JT 400 i g 103/10  6/9
R 2009 L /) 2 i 5 197/20  6/9
; SN T 40
WREZ12009 [ LA 178/20  6/9
F A %2502005 [ B AR 60/10 6/9
5 B 22712005 G ShIFE NI/T 64/10  6/9
A Jf i 9P
Kelly 202812001 % [H iy 571 JiR ged 33/33 6/9
Wi 3 A= 4512072007 i Ak /I 4 L il g 35/68*  6/9
JBUR 401 2012 T AENduftiEE  90/46°  6/9
hFMEEEE 2011 i Ak /I 4 L il 9 35/43*  5/9
Hsia 2509212014 PEAE OESPRMIEE  49/97 ¢ 5/9
Woo 452012014 Ei | N e 87/152*  6/9
Kim 403312012 i [ B 67/16" 5/9
3= %1201 o ] 5 ¥ 72/27%  6/9
w4 2006 e T M A 26/11°  5/9
REHEMT2009 i JENAAENE 54/34%  6/9
Qing 23512015 ] 9 72/35%  6/9




3666
gxl AN R BB AR HFE

k I 37 RO/ BT
AT = KB RO F
Zh i %101 2007 G| PN 76/49%  5/9
i 2501212009 [ B S 34/55 6/9
Sheng 203612012 EalEs| [T g 72/48* 6/9
2 b3 iy 20912007 GRS K 82/43%  5/9
% 01312000 FE B M 30/25%  6/9
I 201212009 CHE U 49/40%  6/9
i b 2 452312009 t JFF 40 it 965 65/38%  6/9
Sheng 23612012 [ U g ] 86/34%  6/9
FppaB72010 h & A /I 240 L i 9 38/20% 5/9
i 451812009 i I W2 21/57%  5/9
Wang 23912009 o A /I 240 i il 9 24/48%  6/9
Li %01012014 o [ A /I 24 i il 9 93/43%  5/9

MR B os. MR EL S TR s R R T CII 4 IV ) os. iR
FUHACT + 1057 A7 AU os. 97 U

B 2 APEl Rz EMBEAHR M RAPH IR

& 3 APEl RIZEEMBAL S BATHLILE
(PETME os. BATE)

2.2.2 APEl fEm A A i RIXE R S BB LR

W25 5 B A I 2R v APET (9 BH P 4 i 2 i 3 T
FKEBH(OR=4.10,95% CI 2} 1.93~8.72,P=0.00; I =
38.0%,P=0.184), £ W 77 7] JC W & 5% o (& 5) 5 SR i s
APE1 i 537 2655 (OR=1. 38.95% CI Jy 0. 67~2.82,P=
0.382;1°=66.2%,P=0.019) .m #ik (OR=1.07,95%CI R
0.60~1.92,P=0.821;I=64.6% ,P=0.015) 5k B 455 &

FTHRESF 2015459 A% 44 %% 26

TCHI B geit 2 AR e

2.2.3 APEI e A A P RE SRS MR APE]
SR FIKE MR W (OR=2.85,95% CI 4 0. 75~10. 89,
P=0.125;1°=88.6%,.P=0.00), 2 R L& ¥EX. Wk
TR 5 PR3 IR 0 R BAT G 90 A PR AE R SOk D BOR
AT BEAT AH M43 AT

2.2.4 APEl 7EMEA R T RE ST BUREN LR AN
APEL = ik 0y g i &, HAbyr SO M IR Rk i & &=
(OR=6.45,95% CI H 1.47~28.32,P=0.014;I*=76.7%,
P=0.005) , W5 Z [AAF 76 53 B (I8 6) . TR OG T 3R 3K # 6 Ail
PR 1 40 B 405 T SRR G R ELARF & 0 A PR o 1 SOk 5 20 L i
A B X AT AH L ST

& 4 APEl RiZEAEMBALAINIT B AL
(B FRIE vs. RFRIX)

B 5 APEl EMBALATREIBEEHREBEERBHX R
(BEE vs. BAE)

& 6 APEl RiZE5MBHLTBBENX R
(BRIE vs. RFKIE)

2.3 HUugMEa M 1E APEL 2% B AL TE MR I IE H 2 2%
e VAPEL 2 0k B 70 IR FILIE 3 41400 [ VAPET Rk & 5
GEREREANSGE L L B APEL m?% FALTT UM AN G B me-
ta S M A B UCHEBR — A BF 52 4T Bl 5 9F . K B OR {53
AL AR WBRE . 18 APEL LKA 5k L 4%



FTHREF 20155 9 A% 44 %5 26

B R 3R BT AL 5 Pl R 20 30 H 56 1 B BF 5 b S A 20 A
RN, L —4 OR HE/N BT Bk OR Jh . 4553
AT 22 S UM N AT 0 45 2R 2 ) 22 S B0k 3 O 45 R T
EPERE

2.4 R 0T AR SCEIRECR D . B APEL
FIB AL 5 MR 5% AR 19 STHR AT e R m Ay o0 A . T - PR B
BT BN A FR(E 7). & egger K8, P=0. 392,32 /8 T
BH S 1 e R A T

B 7 APEl Sk 5 MR % MR S E

3 3 it

APEl EHEWI RS FUIREE A RN H], £ 2 AW EY
Fu B R EEENEM. EREAL b, APEL W40 i & r
T3k 0 5 HIX N E # 4L 2UH B 125 . AT AS [F] fil
AL S APEL Sl 2140 Y 8 25 04T Lo 8. 45 2R 7R APEL
TE b5 20 25 rh L I A B 0 A AL B R BCE L TEE R A A
APEL 3258 v T 40 M A% . T 76 i 20 23 v 22 90 M K 3% 3wl
W LR R F R S 40 Mg 4L 4Lk APEL 1) %3k
WIEWHAREY & R BAGITEE L. R 5T
IN SILICO TRANSCRIPTOMICS(IST Online,http://ist. me-
disapiens. com/) 1K %t APEL 787 [ Jif 98 21 20 rp 45 1F % 4
SIFRB B G5 R — B X Mg 2 R AT AL A BT i i
AT 5 401 T 988 28 390 AN 8 — » A o 98 S0 A 400 A 0 TOF 5 i
B R IR T B 2 RREAS (B 5T L R — 2 HIESE APEL Y
Fe K 5 00— Fp g A S PR R

X APEL 55 e bk B 45 % B L DR 43 39 b o 508 o 1) A
FeMEHEAT 20 BT & 8L, APEL 1) BH M 2635 5 Uk B2 45 5% B 2 1E A
KXTEES APEI A S 2 MEERE F AR RAE. 257
o988 LA A L b B TR I Ak (CEMUT) Z8 B A 6 5 4R
APE1 35 32 35 3 il 00 5k [ 45 55 % 22 18] T 48 3 2% A 261k, 3%
FE S WA HT AT G APEL 3835 1 40 58 bR A TH] L b
FERRIARR AR SCHER B B DA — E M X R . fEXT APEL
FIRARNL 5 Ik T 25 L B A 2 AR DG A BT T, BRI
IRBNGE T2 25 5 AR 7 B bk T 45 7 % %)y 2 200 e 4 i
AL T, APEL 38 A R KB B H (OR=1. 38, OR=
2.85) WFFE W, APEL B 5 4 % 3% 0] B 30 61 20 M 98 T I i
o) 2 4R AR A K NS BB . e X APEL A9k B 5407 8
JRPESHT 4140 APEL 5 32 35 19 Bl 28 35 19 10 o7 BRI 4R
2%, X T R85 APEL 19 DNA 5§ 3% V) B 18 52 T 66 A 56 X ij g
1l 1) 153493 & HE DR A4 T L S5 B0 98 A0 b T 32 e Ak AR 40 40 L
AR YT IR 34 AT AR IR 7

AR ASBIE SR T8 AR X 2 A0S HEBR AR A L R T B 42 16

3667

oW A T N AR AT 56 B HR S SCSCRR B 22 B0 SOk B Ak B0 B A
FR .S BE A A DO A 2 L B A SCHIR 22 O R 3 S BE HEBR K 35
o B2 o FLUC, BT A SR A SRR A /) - 2 U
P A A BUAE IR 23 o0 A b B BE ST IR L X Meta 23 45 5
MMABR . SBR[ EEE. HKHTARREFRNAN
it g8 2R B %2, 3 ELBE 5 B B/ DR G A TF 5 R % 4F % L I
0 BT | B0 S — 28 R AT I AL B Meta [0l 5 23 47
XA — E B BE L AT RE R W AR O ST 45 18 10 T SR

Zi BPrid APEL B9 IR 5 Rk e MR A 25 I
YU A AE S 35 28 S T JR 092 T L R I AR 28 LA BT 3T
N —E K275 4 (5 . AT BE 2 iR 12 W7 B ) I 15U )9 7 35
Wy ABE i 2 B ORARAS 5 1 2 A W SR IR S

S ik

[1] Fritz G. Human APE/Ref-1 protein[]J]. Int J Biochem
Cell Biol,2000,32(9) :925-929.

[2] Kelley MR,Georgiadis MM, Fishel ML. APE1/Ref-1 role
in redox signaling: translational applications of targeting
the redox function of the DNA repair/redox protein
APE1/Ref-1[]J]. Curr Mol Pharmacol,2012,5(1) :36-53.

[3] Tell G,Fantini D,Quadrifoglio F. Understanding different
functions of mammalian AP endonuclease ( APE1l) as a
promising tool for cancer treatment[ ] ]. Cell Mol Life Sci,
2010,67(21) :3589-3608.

[4] Li M, Wilson DM. Human apurinic/apyrimidinic endonu-
clease 1[J]. Antioxid Redox Signal,2014,20(4) :678-707.

[5] k=, itk T4, %. APEL £ /40 i il 93 b i 2%
ERE R R HSTE R 58 = E R4, 2007,
29(9).776-778.

[6] FExt. g, Bk, & S/ R R F ref-1 76 il 41
U (R 4 M SE 7 26 3k K 5 8-OH-dG 3¢ & [T, g,
2004,24(1) :35-37.

[7] IR 4e, ¥ I XU 50 F . 48, APEL 76 JH 40 i d 4 208 -
PR 28 38 M PR 9 3R S LT . At B2 B R 2 2 4k, 2008, 42
(2):100-103.

(8] FKbZ . M AE5E . 23 I8 . 55, JFF 40 ffa J 41 21 rh DNA i 45
B2 B APEL 3k LT 1. th A4 N H k2% 75, 2005,
13(4):508-511.

L9 ZEG MG . ) P 2%, 500 o, 45, Sy 4 Ak 1 A6 K 1 i ogg
DNA 552 H K APEL 3% 35 #1240 fi a2 2 [J ). PR R %,
2007,36(19):1924-1925, % 2, % 3.

[10] Zyrih, B Aese, m 1%, 8. K Rel-1/APE %5
R R T, 88 = ZE B R 2% 2 4, 2006, 28(2) : 111~
113.

[11] 3k 236 20 AR FF. 08 b B b APE/Ref-1 1Y
ik K5 VEGF il MVD 156 & T, s 5Lk -5 6 0K
2009,22(1) :11-14.

(127 W%, £ 75, 5 %7, %&. APE] 768 S 19 25 35 & 3L 5 41-
252 W F T BUS M 6 R LT IR 2 22 4. B2 2% s
2009,40(1):125-128.

(137 o, )i, 35 oo ik, BB 17 40 i Ji 4180 APEL &5
VEGF 35 J 38 X[J]. 558 B¢ 44 7, 2009, 24 (3) : 230~
232.



3668

[14] W8 E T4, TR .S Z LM B4 APE1 EH
RIKBIIE KT LT 86 = ZE B2 R %% 4k, 2005, 27 (6)
554-556.

[15] 3K £AR . 086 %5, APEL 7200 88 b S M v iy 235
K PR 7 LT 56 IO 242 B2 R 2% 22 4. 2008, 29 (19) ¢
1803-1806.

(167 E 7M. sk W, & W b, 25 5 40 i 988 P Rel-1/APE 19 3£
AR RO LT ). w8 AR 2 2R, 2007, 27 (13)
1277-1278.

(171 w47 20 W B 45, 55 JCIEE 08 15 WE A% R 19 VI GG e I e o
AN 3K S R 3 LT L T 9 27 - 2006, 6 (2) - 74-
77.

[18] Kakolyris S, Kaklamanis L, Engels K, et al. Human AP
endonuclease 1 (HAP1) protein expression in breast
cancer correlates with lymph node status and angiogene-
sis[J]. Br ] Cancer,1998,77(7):1169-1173.

[19] Song J.Futagami S,Nagoya H,et al. Apurinic/apyrimidi-
nic endonuclease-1 (APE-1) is overexpressed via the acti-
vation of NF-xkB-p65 in MCP-1-positive esophageal squa-
mous cell carcinoma tissue[ ]J]. J Clin Biochem Nutr,
2013,52(2):112-119.

[20] Woo J,Park H,Sung SH, et al. Prognostic value of hu-
man apurinic/apyrimidinic endonuclease 1 (APE1) ex-
pression in breast cancer [ J]. PLoS One, 2014, 9 (6):
€99528.

[21] SRS 2 0m. S0 IE S B 7 55 A8 /)N 20 B i g 19 AR G A4 AT
FELT]. v = 25 2%, 2009, 38(6) : 504-505.

[22] JA e 05 . J8 2 . A )W E AT Uk e X 5 0 BB 5 APE S
PR M M LT ] B2l PRAT 52 2010, 27(4) :602-604.

(23] SRiDZ - 8 I% 2 2k 55 T 40 MO DNA 45 43 18 42 Sk
B APEL (£ ik J 5 p53 19 K &R [T d A 1K 1k s Bt 2%
#,2009,8(6) :453-456.

[24] Z544% 4550, 3B /)N i 93 2 20 W2 08 T s B % TR T 40
il £ 11 235 M HOI R 8 SCLT . w4 Mg 97 36 2% 75, 2009,
16(14):1090-1092.

[25] WHAKED. EAR. RILHE. 45 S0 T 40 i ik 2 9% APEL #I
P53 8 HBRG R I H G R 2 LT 28 = FBER¥ER.
2009,31(6):510-514.

[26] EA4< . M, 25408 . 4. DNA i 43 18 & 2 Rl APEL 7E
B PYIR PP I 2 5K B H 5 I AR I DG FR L 1. TR By i Ak
,2005,12(15):1121-1126.

[27] WEKEN A BH . 234 W9 . 5. APEL 72 & i NK/T 40 fg itk
B T 28 S L UL L i I 2 2% 7, 2005, 30
(12):1105-1107.

[28] Kelley MR,Cheng L,Foster R,et al. Elevated and altered
expression of the multifunctional DNA base excision re-
pair and redox enzyme Apel/ref-1 in prostate cancer[ ] ].
Clin Cancer Res,2001,7(4) :824-830.

[29] BRiEA . £77 .5k = i . 4. DNA i 43 18 5 H: Rl APEL %
K5 RN I AR SR BT R BUR R R MR SET ], R
E2£,2007,36(19) :1915-1917.

(30] BURIK - 4755 %5 . 47 5% . 45 . APEL fl VEGF fE3E/)M 4 i
it 98 2L 2 i R R HG 5 TR I AR R TS B 6 R

FREF 2015 % 9 A% 44 K5 26 M

[J]. ® KB ,2012,41(11) :1047-1050.

[31] k#5688 £, T4k, %. APEL, VEGF 7E3E /N4l o fili
HAPRRE XS HE N RRI] REER R E ¥
#,2011,17(2):166-169,193.

[327] Hsia KT, Liu CJ,Mar K,et al. Impact of apurinic/apyri-
midinic endonuclease 1/redox factor-1 on treatment re-
sponse and survival in oral squamous cell carcinomal J].
Head Neck,2014.

[33] Kim JS,Kim JM, Liang ZL,et al. Prognostic significance
of human apurinic/apyrimidinic endonuclease ( APE/Ref-
1) expression in rectal cancer treated with preoperative
radiochemotherapy [ J]. Int J Radiat Oncol Biol Phys,
2012,82(1):130-137.

[34] B R 48, APEL/Rel-1 7E H AL PR E L=
ST VL3R BE 25,2011,37(14) : 1675-1676.

[35] Qing Y.Li Q,Ren T,et al. Upregulation of PD-L.1 and
APE1 is associated with tumorigenesis and poor progno-
sis of gastric cancer[ J]. Drug Des Devel Ther,2015(9):
901-909.

[36] Sheng Q,Zhang Y.Wang R,et al. Prognostic significance
of APE1 cytoplasmic localization in human epithelial o-
varian cancer[ ] ]. Med Oncol,2012,29(2):1265-1271.

[37] E4k. BB, B £5¢.%. APE1 5 P-gp e 45/ g
it v A e 3k R I PR R SCLT . 55 R AE A% 35 . 2010, 25
(2):146-149.

[38] 3R £, E AR 55 Jt IR 0% / i Wi e A% . 1 Y i 55 B
b B R T 2 AR G M BIE S LT ] b B A B B 2, 2009, 12
(2).111-113,116.

[39] Wang D,Xiang DB, Yang XQ,et al. APE1 overexpression
is associated with cisplatin resistance in non-small cell
lung cancer and targeted inhibition of APE1 enhances the
activity of cisplatin in A549 cells[J]. Lung Cancer,2009,
66(3):298-304.

[40] Li Z.Qing Y.,Guan W,et al. Predictive value of APE1,
BRCA1,ERCC1 and TUBB3 expression in patients with
advanced non-small cell lung cancer (NSCLC) receiving
first-line platinum-paclitaxel chemotherapy [ J]. Cancer
Chemother Pharmacol,2014,74(4) .777-786.

[41] Ren T,Qing Y,Dai N,et al. Apurinic/apyrimidinic endo-
nuclease 1 induced upregulation of fibroblast growth fac-
tor 2 and its receptor 3 induces angiogenesis in human os-
teosarcoma cells[ J]. Cancer Sci,2014,105(2) :186-194.

[42] Li MX,Shan JL.,Wang D, et al. Human apurinic/apyrimi-
dinic endonuclease 1 translocalizes to mitochondria after
photodynamic therapy and protects cells from apoptosis
[1]. Cancer Sci,2012,103(5) : 882-888.

[43] Kakolyris S, Kaklamanis L, Giatromanolaki A, et al. Ex-
pression and subcellular localization of human AP endo-
nuclease 1 (HAP1/Ref-1) protein:a basis for its role in
human disease[ J]. Histopathology,1998,33(6) :561-569.

Clficfe B #1:2015-04-08 &[] H 11 .2015-07-11)



