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BATEABELEF1 ZEEEHNTREPHREARESEERKREX

L& IO AT, A, AT, EAT(1. TAEAKXY SwER REAR, T & EE 050011;
2. MAEHKRET FwWER FAEMBARLH BEMSLE, T &K E 050011 )

(4 ZE] 8938558 TR gastric cardiac adenocarcinoma, GCA ) Y 8 T8 P 1% AL B 7--1( apoplosis protease activating
factor-1, Apaf-1 )5 81F X H FARIRS B H 5 08 zeste FED 58 T A SR A4S 2( enhancer of zeste homolog 2, EZH2 )& H
FORZ AR ik 0 R P JEALHE S PCR( methylation specific polymerase chain reaction, MSP )il GCA 4141} i
S Apaf-1 SER T LGRS, B FH e 1 28Uk 24 35 4 U GCA 2 20 R g 55 4 20h Apaf-1 F1 EZH2 78 [ 1Y R 815 0L,
2R GCA U Apaf-1 JEH WAL 3§ 5 TS5 2H Y 49. 6% ( 62/125 Jus 4.0%( 5/125 ), P <0.01 1, MEAF IV GCA
HLH Apaf-1 FoHE P AR B EE T 1WA I 58.8% vs 38.6% ,P <0.05),{H GCA HLH Apaf-1 FPH H AL GCA
HILHE SRR EETEOG( P >0.05 )0 GCA ZHEU Apaf-1 25 [ 3 ik M 3R 18 25 (0% T A8 B o 55 41 21 39. 2% ws 96.0% , P <0.
01), H5 Apaf-1 FEFR B BEALAREAHIC . GCA AL rh EZH2 8 (I F A PHPESR W38 5 TAH R 7 H U 74.4% vs 11.2% , P <O0.
01), H5 Apaf-1 HIAMFE RO, %8R GCA HLUN Apaf-1 FER S 81 X 555 H IEL, Apaf-1 I EZH2 8 111 1] g JE ]
25T GCA KR,
[ R ] o8I s AT R (RIS AL R -1 FEH( Apaf-1 );DNA HI 34k EZH2 B E
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Methylation of apoptosis protease activating factor-1 gene in gastric cardia
adenocarcinoma and its clinical significance

MA Hong-liang', GUO Wei’, GUO Yan-li*, KUANG Gang’, YANG Zhi-bin’, DONG Zhi-ming’( 1. Department of Anes-
thesiology, Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China; 2. Department of Patholo-
gy, Hebei Cancer Institute, Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China )

[ Abstract ] Objective: To investigate the methylation of apoptosis protease activating factor-1 ( Apaf-1 ) gene promoter and
its correlation with protein expression of enhancer of zeste homolog 2 ( EZH2 ) in gastric cardia adenocarcinoma ( GCA ).
Methods: Methylation specific polymerase chain reaction ( MSP ) method was used to examine the methylation status of
Apaf-1 gene, and immunohistochemistry method was used to detect the protein expression of Apaf-1 and EZH2 in GCA and
paracancerous tissues. Results: The frequency of Apaf-1 methylation in GCA tissues ( 49.6% , 62/125 ) was significantly
higher than that in paracancerous tissues ( 4.0% , 5/125, P <0.01 ). The methylation frequencies of Apaf-I gene in stage Il
and IV GCA tissues were significantly higher than those in stage I and Il GCA tissues ( 58.8% wvs 38.6% , P <0.05 ). No
significant difference in the methylation frequency of Apaf-I gene was found in three histological differentiated groups ( P >
0.05 ). The positive protein expression of Apaf-1 in GCA tissues was significantly decreased compared with paracancerous
tissues ( 39.2% wvs 96.0% , P <0.01 ) and was correlated with its methylation status. The positive protein expression of
EZH2 in GCA tissues was significantly increased compared with that in paracancerous tissues ( 74. 4% vs 11.2% , P <0.01 )
and was negatively correlated with the expression of Apaf-1 protein in GCA. Conclusion: The promoter of Apaf-I gene is hy-
permethylated and both Apaf-1 and EZH2 may play important roles in the development of GCA.
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enhancer of zeste homolog 2 protein ( EZH2 )

PR T8 F B L -1 apoptosis protease acti-
vating factor-1,Apaf-1 )& — 5 I8 1= AH 3¢ 19 417 9 2
K, & e-Mye B 20 MR 12 P53 5 Sl %y T
T35 0 e A U WS s LR i W P e e |
TR BB 0 B4 N Apaf-l 3R AL T Y £ 4
1223, 4 5 A Xk 73 5 J5i & O 130 000 A4 £ H 7
T WS 2 ESE  Apaf-1 FERARAD % R 587y | 3
A |2 B BE PR D REDTAR AT e i 5L PR K8 R Y 32
SRR . FESE I B e DA K I e A5 R P i g
AR Apaf-1 & A 3l X 1Y i Y AR OF A 4R
FIFARER, . Apaf-1 93K 5505 1Y 40 W sl 15
A7 0 (HIFE R FE BT TR gastric cardiac ade-
nocarcinoma, GCA ) M1 A9 35 S B IR [ N AR
ULARIE o M zeste JE [ BE 5 1 AR Y 2 LA
( enhancer of zeste homolog 2, EZH2 )2 Z M HXK
J%( polycomb group, PcG )H—Fifk Ak 5 BE AR ~F Y 35
JERET 735, 0135 P53 (55 @ i, OF H A K40
Jirh EZH2 F1 DNA W EERERSBEE D Ak bl BEAHSC,
i R IR B LB W] RETS 22 EZH2 FI DNA HT SR
BEgILR 2 5, R ThUESE Apaf-1 & EZH2 1
FHBSRIEIA , I 0T B Apaf-1 J5 807 W 4L,
FLAE Z RO b EZH2 39 5 Rk A
Apaf-1 F EZH2 FEHAE GCA w918 1 it oA 1) 1
ABEFTAUKEI GCA 1 Apaf-1 FE PR Y H SEALIR S
H 5 EZH2 B AFRIK AN, IF45 G GCA In IR %
FHEDTH S GCA 38R Z B OC R, LUHXS Apaf-1
FLIH AL K EZH2 S SRIATE GCA KA R
VR A SR AR

1 MEEFZE

1.1 F&ZE&KA

M K WEE Merck 20 F] 77 i, ARk 26 F
Sigma 2\ ) 7 i, B R L8N 0 26 [ Sigma 28 H) 7
fre Wizard DNA 4k 57 6 4 28 E Promega 23 H]
7, LA EE( Sss 1) A 3EE New England BioLabs
A BRI BT SR R R R A BR A T
e BN Apaf-1 HITEERUA( sc-65891 )N K
Santa Cruz A 7™, Pt N\ EZH2 £ sa FEHiiA( 36-
6300 ) A Invitrogen 23 Al 77 iy, S8 41 Ak G to i
FER AR A SP v oy 20 24k 27 & Tk
SRS EYBATT AR AT .
1.2 BERAS FAedn A RR
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WS X2 T b B BE K 2456 DU B B 2004 -
2010 4E) GCA TR &, 4t 125 4], Horp 53 % 98
] Ve 27 ], AR WA VLR 37 ~78 %, i AEIA 58.7
%o B ERE I GCA JF& Kt Kogia 55 1E i IR
B PRIELIE 2 ~5 em), & RE RATH A 2L
JPFTY o FARVIBRARA LL 10% e B s 0 [
E B RLEIE A P ORAE , T DNA (9 46 U S e 40
BUk Rt o 2 R 55 A BN 4% FUR S
WHIESE . 3% B8 [ PRt Ji B 2 International Union A-
gainst Cancer, UICC )FRifEHAT TNM 733, 125 43l Jif
JEHRFE T T W7 BI(5.6% ), T 1 50 5 40.0% ),
49152 6il( 41.6% ), IV 16 1( 12.8% ). F it
A TAZH 2 World Health Organization, WHO ) ifJ&
(R HlL A AR , 53 I 42. 4% ) K434k, 46 1
(36.8% ) Jha4k,26 11 20. 8% ) KMk
1.3 ¥ &A%+ PCR( methylation specific poly-
merase chain reaction, MSP )#&:| Apaf-1 5 F AL

FEAFRARBIL10 pm A VIR 10 ~20 455
FUEE UG K I AL, B/ S0 il 4 12 4 0 40 2FN 9
S2IE R LI N 4] DNA, DNA kb 3 e A R8T 2 iy
FOARIE ) TR Apaf-1 FEDH F RAb Y b3 5]
Y. 5-GAGGTGTCGTAGCGGTATTC-3' #l  5'-
CGAAAATTAACGAAATAAACGTC-3' , ¥ =1y K
h 212 bpo FHTFHREM Apaf-1 AFH IEALAY EE519 .
5'-GAGGTGTTGTAGTGGTATTTG-3' Fl F g5 4.5 -
CAAAAATTAACAAAATAAACAT-3', 9™ 54 7=y K Jir
4212 bp, PCR [N 5444 95 C 172 10 min,
95 CAxE 60 .56 CiR K 50 s.72 C ZEAH 60 s,35
MGG 72 CHRZEFEA 10 min, ¥ YZ 2%
TR EEE RS FEL YK , MSP FHPE X HECR R R 2 DNA 22
FH LA Sss 1)ANFELUSHET PCR, [ HEH KRR
WZEIKIU DNA BEAREAT PCR. 4T MSP A5l
R A ), BEHLIEE 10% FOBRAS PE-A T 5142 5206
1.4 SyRfaZBA0 5 4 & 4hm Apaf-1 #= EZH2 & &
9 FA

AU R BRI 22K, 3% W H,0, B K
TR E AL, OB R 15 mine ARUTINA —$i
( Apaf-1 Hii& MR EE 1: 50 EZH2 HiiiR, W EE 2 wg/ml )
KARR A F A 50 TAR W BR i A A i i
() =HT TAEW , DAB 50, 7R AR & L 4 A%, % AL
WA, B, A e . PBS BUR—Fi/E A A
YRR BEFHIEH H BB ZUE A Apaf-1 ik FH



+ 528 -

rp [ s A AT 47,2012 4 10 A ,19(5)

PEXTRE, © R BAYEY) 748 EZH2 263K 0 BAPEXTRE

BEALZEEL 5 A AR x 400 )10 RS 40 K
FIBHPELN AL, 15 8 FH AR & 20 2%, BRI % <
25% it H 0 43,26% ~50% H 1 43,51% ~75% N 2
93, >T5% A 3 43 TG BH 40 B A2 B0 1% Y fe 558 T
Py, T E2h 0 73 IRAEE A 1 3 fR sl 2
Gy KR 3 4 R 2 TS AN, 0 4k
CoT L ~2 AR 7 3 ~ 4 SR 5 ~6 43
K. W3 AA SRR AR EREE I R, IR

BRI 57 MR D53 P SRR A 2 e 45

Heo ARBFFTIATEE R, DL I 8@ %
BEHNETERR, =7/ + 78 SCHBAPEEIA
1.5 it

BARGEH R A SPSS1L. 5 84t 7. KAy
FLIE x* 550 , A5 R A Spearman 4347 , XU
K, P <0.05 hZERAGIEEE L.

# X

GCA ¥ Apaf-1 A B VAR A

125 5] GCA 2H 2% o AH W 3 55 1 5 41 213 i 3
AT T Apaf-1 FEPRE) MSP 4347 1) Apaf-1 FEH
FE GCA H A H AL RN 49. 6% ( 62/125 ), ik &
TR 25 15 W 412100 4. 0% (157125 )(* = 66. 247,
P=0.000 X # 1), KA S FlIEFHLH
AFRE B0 985 A L 1 5L Apaf-1 K& IR i F 34RO 25
Apaf-1 FEPTE GCA il H A0 5 3 AR s M
Ko FHE TNM 20 W HE 47 G2 11 40 B, A AL IV 1
GCA BFIBA LN Apaf-1 FeH & 18 B AL i 3
BESET ITHMIBEE Y =5.075,P=0.024 ),
i B g LA SR A T A0 AT, Bt R 4L 203 AL R
FERIREAR , Apaf-1 W REALRA BT a3 (HTC i
FME2ER(y =4.008,P =0.135 ( £ 2 ).

2.1

R1 GCA HARBHART Apaf-1 ERRELKTIUR Apaf-1. EZH2 EHHIRE
Tab.1 Methylation status of Apaf-1 gene,expressions of Apaf-1 and EZH2 proteins in GCA and paracancerous tissues

Methylation frequency of Apaf-1 gene

Expression of Apaf-1 Expression of EZH2

Group
n(% ) P n(%) P n( %) P
Paracancerous tissue 5(4.0) 120( 96.0 ) 14(11.2)
GCA tissue 62(49.6) 0. 000 49(39.2) 0. 000 93(74.4) 0.000
R2 GCA BLEH Apaf-1 FEN R Apaf-1. EZH2 EEMRIES GCA IERFESTNEER
Tab. 2 Relationship of Apaf-1 methylation and expressions of Apaf-1 and EZH2 proteins
in GCA tissues and clinical pathological characteristics of GCA
Apaf-1 methylation frequency  Expression of Apaf-1 Expression of EZH2
Group N
n(%) P n( %) P n(%) P
Age
<50 26 11(42.3) 12(46.1) 17( 65.4)
=50 99 51(51.5) 0.403 37(37.4) 0.414 76(76.8 ) 0.237
Gender
Male 98 51(52.0) 38(38.8) 71(72.4)
Female 27 11(40.7) 0.298 11(40.7) 0.853 22(81.5) 0.341
TNM stage
I 7 2(28.6) 4(57.1) 4(57.1)
I 50 200 40.0) 25(50.0) 33(66.0)
I 52 29(55.8) 18(34.6) 42(80.8)
\Y 16 11( 68.8) 0.024° 2(12.5) 0.014° 14( 87.5) 0.026"
Pathological differentiation of tumor
Well 53 21(39.6) 27(50.9) 33(62.3)
Moderate 46 25(54.3) 17(37.0) 36(78.3)
Poor 26 16(61.5)  0.135 5(19.2) 0.023" 24(92.3)  0.012"

a: P value of stage Ill and IV patients against stage | and II patients; b: P value among three differentiated groups
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Case 1 Case 2 Case 3
T N T N T N
== — — — —

1 GCA HAH Apaf-1 BEERELSHT
Fig.1 Methylation analysis of Apaf-1 gene in GCA tissues
M: Marker; u: Unmethylated gene; m: Methylated gene;
T: Tumor tissue; N: Corresponding normal tissue.

Cases 1: Tumor-specific methylation; Case 2: Tumor

is fully methylated, whereas the corresponding normal

tissue has a very faint band demonstrating methylation;
Case 3: Both tumor and corresponding normal

tissues are unmethylated

2.2 GCA ¥ Apaf-1 & & ey kER

Apaf-1 85 R A Y 8 R M i 5 e K12 ).
GCA ZHZ Apaf-1 I RIEFHPER Ny 39. 2% (149/
125 ), AR 9 55 1 H 42U Apaf-1 5 1535 FH
A 96. 0% (1207125 ), A Z R A G FE X
(X' =92.063,P =0.000 )( % 1), Apaf-1 & H7¢
GCA AP ) 35 5 B F A R0 856 T
IV GCA B Apaf-1 FARIKKFRERT 1
WA W E(® =5.995,P =0.014 ); 5% Il 41
BN TR EE (W ARG, Apaf-1 5 1 BHPE 28 3K 58 78 T [
(x> =7.514,P=0.023 X &2 ). K4 Apaf-1 FH
e AR 62 ) GCA LU H 54 5] Apaf-1 FH
FER MM, W R KA Apaf-1 R H FAL 1) 63
GCA HHZU AT 22 5] Apaf-1 & 3Rk 8 P4k,
Apaf-1 WA sh FH I S HE AR L Z HEI D
BITARESE r= —0.534,P <0.01 ),
2.3 GCA ¥ EZH2 H @t % ik

EZH2 A b et i E el B2 ).
GCA H#4rp EZH2 R H R IR RNy 74. 4%
(1937125 ), T AH W4 55 1E 5 2H 2 10 2K 11 3858 B
K 11.2%(14/125 ), IEZRA LB () =
101.970,P =0.000 X % 1 ). MMIAINVY] GCA BH
EZH2 S ARBKFREST TR T BEHE Y =
4.952,P =0.026 ); Fifi 5 i 4 2150 AL RR JE (A FRAIK
EZH2 % H B R A R B Wi & =8.836,P =
0.012 )X £ 2). 62 ] Apaf-1 7= IEAL Y GCA ZHZH
H1 53 5] EZH2 25 26k 2 B, 3 5 2 Y DE A
*(r=0.252,P <0.01 );93 ] EZH2 5 1 £k FHME
) GCA £HZ1H 72 5] Apaf-1 %5 B9 2635 2 B, P
FHEPRA AR r= -0.580,P <0.01 X %3 ).

*3 GCAAArh EZH2 EAWKRIES Apaf-1
EFERELR Apaf-1 EEKR A B MR E
Tab. 3 Correlation of EZH2 protein expression with Apaf-1

gene methylation and Apaf-1 protein expression in GCA tissues

Apaf-1 methylation Apaf-1 expression

EZH2
P p
expression 4 _ 4 _
+ 53 40 21 72
- 9 23 0.005 28 4 0.000

~
e
e~

W 3 Ao Ml
2 L rewa ey S %ﬁcf 3‘.;.}:.\‘9 —_ é.i‘é DRSS & L QD.‘

El2 GCA A4 Apaf-1 #1 EZH2 EEH
FiA( x400)
Fig. 2 Expressions of Apaf-1 and
EZH2 protein in GCA tissues( x400 )
A,B: Apaf-1 staining; C, D: EZH2 staining

IR & I 8

1997 4E Zou 2" B UK Hela 41 o g 5 14 21
PCRISERE H Apaf-1, o5 BIBESE 2 %1, Apaf-1 |~
ZAFET NP AR B0 Al T OB R
/N R SR R SR R R AT A I HAERR
FE AT i Bl B B KR Apaf-1 TE RN B A1
JEL A B DL S R B B i LB 3k B i
T, K S 21 SN M B R TR A — B Apaftl
FIFRB S HE A G R T R E AL, I SR8
A AR B AR OC R . FE Z P R Rl A ) 2
Apaf-1 (MR, H B Apaf-1 KK IhFEERL A HL
il B Apaf-1 FE DR B S Ak 5 35 45 (o7 356 (R gk 2k 5|
A FE T e “ ULk e AT LB, Apaf-1 FE
AE GCA v a] & Az e A 2% 1 W 64k, IF A A0 Bz
Apaf-1 HAFRIBHK, $E/R Apaf-1 FEHJE 8+ X H
FAL T30 SE P PTER T BEJE GCA b L PR 2 6 1
HEFHZ—,

AHFFERIN, GCA H Apaf-1 8 3Rk B EIRT
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TR E WAL, IS Apaf-1 FEDR P EEARAR 25 52 0 4
ARG (H & A AR GCA T Th A 8 14 Apaf-1
RN AYE . HE I 5 Tk FP Al — > S
PR A R AR T R — AN EE G B R T AR
FEFL R I, Apaf-1 £ 1123k 52 BH M I W] i) % A8
FAL L2, L S8 e I R AN 58 4 H AR S .
BAHEFE DN, CpG 55 B SEAR A4 25 3 5 5 ) 4 o)
FREEA O, 59108 3l 7 R bl 2 A A 1 R b o8 &
P, 10022 )5 30T p 1 R G s s, B TR R SR T
fE. #53 GCA W] BE Apaf-1 FEH G 3 7 W B b 2
FEAS JE LAl 7 i 5 BUR A Apaf-1 52 34k
) GCA ™ Apaf-1 & A RBA A A 5356, A B
FIR R, K EA Apaf-1 FEHH IALE) GCA
Apaf-1 25 FHZER AT A, 75 HE A, nTRE iR
AL L an 2% & 6 B Apaf-1 FEHAE GCA ik
TR T AWISEAESE ) Apaf-1 FDH 5% w8 R ik &
F Apaf-1 7E GCA TR TE ISR, Apaf-1 25 [ ek P A%
) HAAE FHBLE A R T ik — 2058 .

YER PeG R v — Fir gk Ak i BE AR <F 1
EZH2 oF 20 14 78 A 00 75 1, He e R 3K mT S B4 i
PEA S W R RE ST AR, PeG R R AN
DNA H A0 AE A Ak 5 1 @ T 4% 1 0l S7 09 58 PR DT8R
ARG AR IS T R B, AR EZH2
1 DNA H LA RS REAE DI RE 1T BEAH O, 5 # 3L I
FITTER AT AETE B EZH2 FI DNA FP K% 7% ity (14 3 )
JE¥E , EZH2 A T fE S DNA R 5L 34 il F 5L Ak Rt
BRI L [N B b R DN A A 92 8 BT g I S
EZH2 ()28 ] FEOL AL R W WNT1 K KCNAI
R F X W AL BEJS, Hinz 257 % BE, 76 1%
s v EZH2 R Apaf-1 FE R0 37 X 5
b, IFIESE Apaf-1 A Al g f& EZH2 WIREEEN . A4
MK, GCA o EZH2 5 Apaf-1 # AR
M Apaf-1 FE [ NFR BTN BF5E " BRI
it P53 fEfgmad ] EZH2 FR 8 3 1 Xk
MNH EZH2 JER k. Mg 2, P53 w]
3 3 R SR A T R 0, T 2R 25 T X EZH2 FEH )
IR, S50 EZH2 Feaksh g, DLSUR i 40 3L X
Apaf-1 KA IR 3 X e AR R T

(& % Wk ]
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