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Abstract

AIM: To observe the effects of 5-aza-2’
-deoxycitydine (5-Aza-CdR) on the proliferation
of human gastric cancer cell lines SGC7901
and BGC823 as well as the methylation and
epression of Apaf-1 gene.

METHODS: Human gastric cancer cell lines
SGC7901 and BGC823 were cultured in
RPMI1640 and then treated with different con-
centrations of 5-Aza-CdR (1 x 107, 5 x 107, 1 x
10° and 5 x 10° mol/L). The proliferation of the
cells was detected by MTT assay and flow cy-
tometry (FCM). The methylation of Apaf-1 gene
in the two kinds of cell lines was detected by
methylation-specific-polymerase chain reaction
(MSP), and the expression of Apaf-1 was de-
tected by reverse transcription-polymerase chain
reaction (RT-PCR) and Westen blot analysis.

RESULTS: 5-Aza-CdR displayed a growth in-
hibitory effect on SGC7901 and BGC823 cells in

www. wjgnet.com

a dose- and time-dependent manner after expo-
sure to 5-Aza-CdR at different concentrations
(1 x107,5x107,1 x 10°, 5 x 10° mol/L) for 24,
48 and 72 hours. FCM analysis showed that the
apoptosis rates in SGC7901 cells (2.53% * 1.19%,
5.93% + 0.86%, 10.14% + 1.51%) and BGC823
cells (1.57% + 0.26%, 4.64% + 1.05%, 8.21% +
1.46%) were increased significantly after expo-
sure to 5-Aza-CdR (5 x 107,1x10°, 5 x 10 mol/
L) for 72 hours as compared with 0.12% + 0.03%
and 0.57% = 0.03% in the control cells (P < 0.05).
The methylation and loss of Apaf-1 mRNA and
protein expression were detected in SGC7901
and BGC823 cells before 5-Aza-CdR treatment.
However, the methylation was reversed and
Apaf-1 was re-expressed after 5-Aza-CdR treat-
ment.

CONCLUSION: 5-Aza-CdR can inhibit the pro-
liferation of SGC7901 and BGC823 cells through
blocking cell cycles and inducing cell apopto-
sis, during which the reversion of Apaf-1 gene
methylation plays an important role.

Key Words: 5-aza-2'-deoxycytidine; Apaf-1 gene;
Gastric cancer; Methylation; Cell apoptosis; Cell
proliferation

Wang HL, Wang XQ, Li Y, Sun J. Effects of 5-aza-2’-
deoxycitydine on proliferation of human gastric cancer
cell lines and abnormal methylation of Apaf-1 gene. Shijie
Huaren Xiaohua Zazhi 2007;15(3):221-227

DA

HH: WERS-RE-2"-BLAF (5-aza-2'-
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mRNAZE & % ik w9 T AL,

ZEER: 1X107, 5X107, 1 X10°F25X 10 mol/L
5-Aza-CdRA#SGC7901#2BGC823 4 itL24,
48, 72 hJg, @A a3 & = 2| dph), A BFIE) A= A
FHRBE. AX ISR, B %
REAFT2 WE AT RIgmP E: SGCT901
A5 X107, 1X10°F25X 10° mol/L4L % 3|
HA2.53%+1.19%, 5.93%+0.86%, 10.14%+
1.51%, 53 #8208(0.12%+0.03%) 48k £ 5+ 2
#(P<0.05); BGC8234i5X 107, 1X10°4=5
X 10 mol/LZE 2 %) A1.57%+0.26%, 4.64%
+1.05%, 8.21%+1.46%, 5 %7 FB40(0.57% =+
0.03%)A8 ¥k £ 7+ 2 #(P<0.05). £5-Aza-CdR
4k B2 AT A AW B SGCT7901 48 it 2 A BGC823
e % o9 Apaf-1 A I 69mRNA R K & &3k, 2
it5-Aza-CdRA )5, Apaf-13 F £SGC7901
it A B BGC8234m it & P A ALK 54T 5
T %4, Apaf-1A B 49 mRNAZ &G T H & ik.

£ 5-Aza-CARATSGC7901 48 it =BG C823
4a LB A 3% A AR AR R Apaf-1 R B 69 R A T
NEELFHAAKREGERTHE.
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3 g 2 — ™ M N S R P T PR
P AN R 1 RE R, B R AR S A
PERR —FE R Z IR 2R BAR S5 RBUE RN
Joi B IE AR, Ik 6 DR R (i kIR 2 ) 9
56 DR 1 ) b 8 A 2 TR g S TR, DA % o S
DRI B e ITDN AR TG A 52 55 DR 45 s 6 1K1 1)
REM R TIE 2 Fligfe, BRILRI SR fI &
PEERUANE S E 3 7+ kAT IR BE
K Apaf-1 & BN I LR ZE41
PR TR R R A T AR A, AT R e
ESGC790141 il 7= X BGC82341 iy Z [y H 3
PR IRPIRZS LA AT SO A AT SRS i 1 3Rk
I & 5 SGCT901 4 I A KRR R, 1 —
AR TZ AN L PR (1 R A 5 L AR A A
K.

Hh TR R B 2 4 B AR ) 2t ==, 5-Re-2"- Il AR
I FF(5-aza-2"-deoxycitydine, 5-Aza-CdR). fili{t
PIBE(PT) A Sigmar= i, SMRNAfHEEIAAITRIZol
1 H Invitrogen 2y 7, RT-PCRIR )&% H TaKaRa
A+, RPMI164055 7755 A Hycloner” i, Apaf-1
EPIANAD(Santa Cruzi=ii), Taqlif XdNTP
¥ hTaKaRaZa vl i, Wizard DNA Clean-up
(Promega /A 7).

1.2 7% SGC7901 B i 41 bk /E 15100 mL/L#T
AR IS FIRPMIL640H, 37°C, 50 mL/L CO,4%
PETFREIE. AEAMIfE4024 h)e, #5-Aza-CdRI% 1
X107, 5X 107, 1 X 10°F15X 10 mol/L 1) i Fic
TR IR NN R TR, £724, 48F172 h
S 43 R TSC A B, AT SR

1.2.1 w2 (MTT) &% % 5-Aza-CdR %
SGC79014"BGCR233 54 & 14 o % v ILALBHHY
(AR HAE K ) 40 0, $ BEALERR200 w40 il
REFRM( X 10° AN 40 /100 pL) Bt Fo64LH, &
FEMhSHR, BEdL6AL, $EM24 h)m 2 W, IS
5-Aza-CARIKJE 4 M1 X 107, 5X107, 1X10°,
5X10° mol/LIET R4k BN CO, 748, 1
37°C, 50 mL/L CO, X MIANRSE N 4kahs 9%, Lln
1524, 48172 h& I 1] g7 I HC— B, LA
MTTH# (S g/L) 20 uL, 4kElh5 %4 h, &b,
ZeBRFLA BVET, FALINALS0 pL = H ARV
(DMSO), 710 min, EFE570 nmii K, 7EHFbR
AL 5E B LGRS (A), FEHE5E fE T RN EL
S RE (AE A BT, AR INS-Aza-CART 1l
(140 it g %o 4L

1.2.2 & X 2 B ALFCM)K ] 2m i B AR 7E 41 o A%
fR24 hJa, K5-Aza-CdRF%1 X 107, 5X 107, 1X
10FI5 X 10° mol/L IR & L il (155 7523 43 7l n
NBGFRI T, ) A O 5 d 55 R, 572 h
Ja 53l B et i, LAl v A i AR 94 C B0
(1000 r/min, 5 min)4f ffid, PBS{# ¥E37X, 700 mL/L
UK 2, FHIRNase A2 0.1 g/L)iiL
30 min, IA0.05 g/LALABE(PL) 250 uL, &
WECH 30 minfm EHUR I W05 4 1 ) 9 K 4
JVET %, R4 SER AR SIR.

1.2.3 MSPZ A & & fm etk F Apaf-149 F
AR B AT - S - 41S G C7901
A i Je BGCR234M [l H: A 41IDNA, H120 ng DNA
W45 pnLE & 1KY, A3 mol/LINaOH
5 uL 75°C 15 minJq, SERUBAEVK |, ZoBEtnd
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Wi £ E

Apaf-1;24E A £

Z B RN FH

5-Aza-CdR SGC7901BIBS IR IR M) BGCB23 MBI LIRIE M) ﬁ = é]@ f i’ #

N B — , Leo,

MRE (mol/L) 24 h 48 h 72 h 24 h 48 h 72 h Mustika ot a/38 it

NIRAE 0.338+0.064 0.417+0.036  0.533+0.073  0.332+0.027 0.453+0.049  0.651 +0.059 HRINAZLAR

1x107 0.305+0.052  0.353+0.045° 0.419+0.022° 0.296+0.042  0.400+0.032  0.538+0.068° HANAE RN fjﬁ

AN 4 H

5x 1077 0.319+£0.061  0.369+0.035° 0.420+0.031"° 0.294+0.096  0.391+0.021° 0.526+0.113° g%’;fﬁzzg

1%x10° 0.304+0.038  0.337+0.079° 0.413+0.029° 0.307+0.070  0.389+0.044° 0.509 + 0.055° i iE g":-ig}}g[g] e

5x107° 0.259 £ 0.044° 0.309+0.061° 0.395+0.039° 0.276+0.039° 0.375+0.063°  0.469 + 0.059° S BN F R

2P<0.05 vs WIRZE.

2] 5-Aza—-CdRIRE (mol/L) G,/GHA SHA G, TR

SGC7901 SUIRAE 57.17 £2.22 37.27 +2.40 5.67+0.70 0.12+0.03
1x107 57.53+1.72 37.01£1.12 5.46+0.70 0.14+0.02
5x 1077 61.51+0.87° 33.35+1.30 5.13+0.49 253+1.19°
1%107° 65.91 +1.90° 29.09 + 1.35° 5.00 +0.70 5.93 +0.86°
5x107° 73.45 + 2.36° 21.78+2.07° 417 £0.91 10.14 +1.51°

BGC823 NHRE 56.83 + 1.38 35.50 + 0.66 7.67 +0.90 0.57+0.03
1x107 59.10 +2.01 34.23+2.36 6.67 +0.93 0.07 +0.04
5x 107 62.17 £2.10° 32.23+1.86° 5.60+0.80 1.57 £0.26°
1%107° 65.40 + 0.98° 28.87 +0.65° 5.73+1.01 4.64 +1.05°
5x107° 73.53+1.63° 21.77+2.25° 4.70 +0.62 8.21+1.46°

°P<0.05 vs NHB2ZE.

#1160 mmol/LI¥)5 nLEHEE, 4.8 mol/LIF iR
#9320 pLAbHE, 55°C/KiILH, HWizard DNA
Clean-up(Promega’s m)) 2[4k [FIIDN AR+ H
AL RPCRAMT. AL RPCRY %
THE AL T Apaf-1 cDNAJEZ) T & & CpG(CpG
FoRFRC, GUABE IR FEEH2) 149-37 847 Bl [X
B, ity RS 5'-GAGGTGTCGTAG
CGGTATTC-3". Fif51¥): 5-CGAAAATTAAC
GAAATAAACGTC-3' PCR W 45A}: 94°C AR
45 s, 61°CH 145 s, 72°CIHEAM60 s, FL38AMIEIR,
PR 212 bp. dEFFIEALS W) LIS -ATTT
GAGGTGTTGTAGTGGTATTTG-3". Fili514:
5'-ACCTCCAAAAATTAACAAAATAAACAT-3'.
IR 94°CAMEAS s, 60°CHPE4S s, T2°CHE
fif160 s, FL3BAMIEIR. F G 4221 bp.

1.2.4 ¥ % FRT-PCRY#rApaf-185 %k
TRIzoli{FHRE 4 41SGC7901 41 il %xBGC823
M B RNA. HI 4% B F1Oliga(dT), 5 196 1k
cDNA. Apaf-154)/7 51 Primer3 ¥ i1, 1,
ZrCARD(caspase recruitment domain)Zhfgls, I
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W54 5-TTGCTGCCCTTCTCCATGAT-3". |
W51 5-TCCCAACTGAAACCCAATGC-3',
YK 334 bp. LhB-actinsh W2, LiiE5 |4
5-GTGGGGCGCCCCAGGCACCA-3'. Fiif5l
). 5-CTCCTTAATGTCACGCACGATTTC-3',
K 0498 bp. XTSI IIAN25 uL R Y.
EFR T, PCRIR VA A94°CALPE4S s, 58CH
P45 s, 72°CLEH60 s, H35SAMEIR. RT-PCRS“4)
2220 g/LEENERE 42 25, H1Alpha Image 2000
B AUESY, FFluorchem V 2.0 Stand Alone%k
{53 HiRT-PCR % 5.

1.2.5 Western blotsy#7 &40 4m i Apaf-1%& & & ik
Wl RIS EA, . 100 mgk i [
10 minJi, DLSRRMG IR G SE R vk, B HLIK 23
BE B A PVDFRE. 50 o/Li AR Wk 5B 1 h,
PVDFJEE T1 : 250 B —HL(EDUA, Apaf-1,
Santa Cruz/ &5l P2 B+, 4CEwR, BET
1 1 AS00FRE 1) — PP, 1gG-, dbnih Az
N F RS, 37CHFE L h, (b K

H B/ 2 K/,
o, B, .

HFFRAK S,
AL RKKEN
FERA.
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[ B 10 A B B 1 SGC7901,
7’&9‘:%\&%&& 320 | 800 BGC823MiR%&E
EROE - 25_Aza-CdR{E
3E%5-Aza-CdR 72 hiE A
SE AT ST A 240 600 Jﬁﬁﬂ&)}gtﬂ'}]m
fetgApaf- 15 H % 5 7 >
o o . A: SGC7901
HEFRALGHE € € i P
Az kB 2 1607 3 400 M, 0 mol/L4H;
mRNA # £ ik fo B: SGC790141
EGEEKEY 80 - 200 - fifl, 5% 107" mol/L
LA, AR RET ZH; C: BGC8234f
KA TFRET fg, 0 mol/L4H; D:
Vi 0+ 0 BGC8234ffid, 5 x
40 80 120 10™° mol/L4H.
Channels Channels
C D
240 + 600 +
180 1
0] & 400
el el
g §
3 120 3
200
60
0 0
0 40 80 120
Channels Channels

G SR DI H bR (mean £
SD)ZE R, Pt FH s vt Bt i ek 56 k4T
o

2 BR

2.1 5-Aza-CAR* 4w JiL 38 35 69 & wm 221X 107, 5X
107, 1X 10°F15X 10 mol/L 44N & 5-Aza-CdR
Ab P48 h)m, SGC7901F1BGC823 Wi kK4 it 14
G GV PR XA W A, I HLBE A R 3G
FAWRI RO R B (R D).

2.2 5-Aza-CdR ¥ 2m feL B B0 649 % w0 i =X A1 A%
3 HT R, SGC7901, BGC8234H i 2 244)5-Aza-
CARALFH 51X 107 mol/LIKJEZH (1 Gy/G, It 41 iy
KR W 078 e, TR IEAT B B, 15107,
1X10°, 5X10° mol/LLLG,/G, [ 40 il 5 5 3% i
BN, SHIAN M B, TSI e B AR -
LR, I8 LIWERIAEGG,, 40 ffs i/t
W, ST R T (2, 1),

2.3 5-Aza-CAR 2m ite ¥ Apaf-12 B 7 ALK &
#7 T Apaf-13E K 7ESGC7901 41 s 52 S BGC823
i Z 3o HOIE LI A T, RS L 5-Aza-
CARAFE ST, ML T 225K, BIZ AL A AL
A 2 T, JF B 2 AR B 5 I 1) &%
27— 8 FIHGBE(K12-6).

250 bp

100 bp

B 2 SGC79014BiB7ELR 5-Aza—-CdRIEFI48 higApaf-TEH
BBEVIRTSHIER. 1-5: KR, 1x107, 5x 107, 1x107°,
5% 10 mol/L; Marker: DL2000; Apaf—1H (k2517 212 bp.

2.4 5-Aza-CdRx 2@ F Apaf-1 k EmRNA &
KRR 5-Aza-CARALBERTSGCT7901 41 i R K
BGC8234il il £ 1] Apaf-13L Al I mRN A A ) 5]
Kk, fEL4S5-Aza-CARAEHL i, Apaf-15E[AImRNA
Fr &Ik, 5X107F1X10° mmol/LI#)5-Aza-
CARACFRATJE A W s, I HAEH 2448, 72 hJa, 4%
FEREIEE EFHERET).

2.5 5-Aza-CdRx 2@ fe ¥ Apaf-1 L B & & k&
#% % 5-Aza-CARACFIRTFSGCT790141 il &
KBGC82341 Il R Apaf-1E N E A XKL S
mRNAFRIEEHA—F, 72 2577 JCApaf-1JE K]
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M U iR EE
AEHLRTTH
Marker 1 2 3 4 1 2 3 4 T AT b

250 bp

100 bp

® 3 sec79owﬂiﬂ‘@7‘ %S—Azo—CdR 48 hEREApaf-1E

EIEPEWIRTSHY S 1-5: XHAZE, 1x 107, 5% 107, 1
X107, 5% 10" Marker DL2000; Apaf—13EREA L&A
221 bp.

M u
Marker 1 2 3 4 1 2 3 4

250 bp

100 bp

B 4 SGC790VIEFEREN107 mol/LBY5-Aza-CARLMIE
BIEApaf - TEREBPEIRTS. M: FIEAVE515212 bp; U: FEH
FeAP4eT221 bp; 1: CHIEZH; 2: HZ4)524 h; 3: 48 h; 4: 72 by,
Marker: DL2000.

Marker 1 2 3 4 5 1 2 3 4 5

250 bp

100 bp

B 5 BGC823MMIAFER5-Aza-CARIERE48 higApaf-1T&
REPEIRTHINE. M: Apaf—1HFAZ% 4212 bp; U:
Apaf—1j||5E|37M{¢m75221 bp; 1-5: XML, 1x107, 5%
107, 1% 107, 5% 10~ mol/L; Marker: DL2000.

FAMRIE, HYG, SAREH RS, LK
FEAE ) ETF30%LA b, 15X 107F11 X 10° mmol/L
[115-Aza-CARACERZH U0 W 2, I HLAE FH 2454811
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250 bp|

100 bp

6 BGC823/MIEZERE /910" mol/LEY5-Aza—-CARALER
AISApaf-TEEBEIIRE. M: HEVE&7212 bp; U: AEH
Fefbg&i5221 bp; 1: WHHBZE; 2: FIZ4)524 h; 3: 48 h; 4: 72 b
Marker: DL2000.

A SGC790141 BGC8234i
Marker1 23 4 5 6 7 1 23 4 56 7

F

250 bp

100 bp

B SGC79014g BGC8234fify
Markerl1 2 3 45 6 712 3 4 56 7

7 5-Aza-CARIEFISGC7901, BGC8234MIBHIB Apaf-T
mRNAFIB-actin mRNABIZRIA. A: Apaf—1 mRNA 334 bp; B:

B—actin mRNA 498 bp; 1-5: XEZH, 1x107, 5% 107, 1x
107, 5 X 10™° mol/LHY5—Aza—CdRVE48 h; 6, 7: IKEE A1 ¥
10 Hy25/E 24, 72 h.

72 b, ZFER RIS B ETH(EB).

317E

DA PR 640 5 B30 3% KT TR S G DN AR A6 410
TR U, S EHTE AT B b, gt
DR a1 SRS R g P A T S AR Tl B k%, A 2%
FH S A i TR R TR 0. R A0 o )
AR 5-Aza-CdR, I HPLE 2t S DNA
R BN 45 &, FICDNAF LB
AW TE. Z 250 H A 2N T A s e T,

IF BRI, $T
T 5-Aza-CdR& 77
BRwe—A~F
K8 2 AR R,
st B & T A
B ITRA R
RET—wahm
AR,
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[ FACK X4 A SGC79014Mlf BGC82341lify B SGC79014#{ BGC8234lf
FILFEAE S 1939
# E’rJWaddington 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
HASE, BATA
AFEAEFRIT - —— . — . b
%% HDNAF 5 — —— R—

Tk, Ttk
B A () Y
BE. EET R
DNA ¥ 3 AL 4k A
KA &R
% & o 15 A5 1
A(TBAL, ¥k
1. BEERAL). &
B epit s, PR A
B B 5 4 e R B
g w A,
rERMAEEH
i R R
AR FwF AT
R TR A A
5 o Jo S K ix —
TAE, SR AN B
Wi — AR
AL,

8 SGC7901, BGC8234MiA7E5-Aza-CARAMEA8 hEEBARIKEN. A: Bactins (HFRIHN,; B: Apaf-1& RGN,

1-5: % BAH, 1x107,5%x107, 1% 107, 5% 10~ mol/L.

IHEUAF T — 5297 321, 2t AL IR 1
FHIEAAE IR 2 R AoE™ ) AR50 5K,
5-Aza-CARXT A B 40 il RSGC7901 X BGC823
A T I G A R 2 R T A O R
FI ). BE A 5-Aza-C AR AR B2 544 It
[ I, Go/G 4l MLz 5 0, LG/ G
BELYHS, PR T4 f B 2

JIe 988 41 9 T 52 A 22 U8 TR DG 3 DRI 4
MR T AR 1S: — 2T IR L,
TN R RN F T T 81T, Apaf-12&fE
FAELRARN SR TR A, REER K90
JRL A AT o AT e R AR R A L (L 3R C, J
TEAATP/ATPAFAEI GO N &5 G5 T8k 1
Apaf-1, J18)CaspZi It N, ZffZ A 4l
AL RS, 1 BT T TR A A O
ARCOA H T, IR BT TR,
BT AR 2 R P50, ARS8 I 5-A za-C AR AR
T-HIMS P iEA I LLE SE A paf- 14776 H LK 1Y)
SGC790141 fits, BGC8234i fitu, & Fi% 25 W fie 1k
Ui Apaf- 135K 5 3l 7 1 FOEAOIRES, A%
FERF PATTIR, Apaf-1FmRNAFI R A5 LAE B
Kk, It HAELERZ 254 A FH I TR) RH 3 52 (1)
T ARG, (HE AR ES X 107 mmol/L
F110° mmol/L7E ] 2448 F172 hik R, - H I
DAT 1) 2 2R L 5 40 W 1) AR R BLPAT . el I E
i, 5-Aza-CdRAEDZ{HSGCT790141 /iy, BGCS82341l
Jfarh Apaf-15E D8] 265 HREAk, A% DR 3 L e v
P, AT BENS 4% Apaf-17 PR M VE . 54
IR W12 A DR L o o 4 i o 2 1 08 B
A% DR ) T AL A7 AR I R DG &R, T h 1
D] (1) 4 1 R0 9% 1 ZLAF (EDN AL IR 17

B2, 5-Aza-CARFPHIH FE4IHESGCT7901,
BGC823 145 Jx 53 M T2 I WL W] fig 5 TP 4
Mo $EmApaf-1ERRIEG K. HBATAN,
Apaf-15 MR B i 40 i R b ) kR IE 5 H 5 3)
FCpGEy I 7 AL B AT %, 5-Aza-CdR 25

HHIEAL BE K SR Apaf-1FE DRI R T RE. X4 B 8 1Y
LIV AV WS/
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