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BE Kt 4 & o E & (sterigmatocystin, ST)XHARIMZ SR bR AL F $502 L & 4 fie, GES-1 4@
FOR) Feh o A n O ) #0 & & D1 AAZALIE BT elF4E fe fL 45 4% & 4E-BP1 £ ST -3 @ /0 B 4
TPHTERAERA. RAMRER, ELBEMTDER. AX ST EHRRFCM). SHBHFE
(Giemsa)# &,. & & i %% P & (Western FP i) VA B R 4% Je A B4 B4 R (RT-PCR) ¥ 7 i, BIR T
EIRE(100. 500. 1000. 2000 ug/L) ST 43224 h /5, GES-1 taftL6q38 58, 4mfe 8 5 A A elF4E.
4E-BP1 Z e A R%& @ D1 K& 4 TALHE L. MTT szHmiss R 27, ST T 8 2474 GES-1 f0 /.64
374, ST 100. 500. 1000. 2 000 pg/L 43240 6438 s34 H 5 %] 4 12.76%. 16.35%. 21.65% F=
32.06%. FCM #l4k £ 27, £-F 500. 100072 000 pg/L ST 432 24 h 7T #| FRH MR F G/
M B, E8/FE R EL R RN, £ 0~2 000 pg/L ¢4 7 F5LE AK ST # &34 &, mien 24
HRHHAR, RTESTTHA SRR LA MR LA G, HMLAH, Western FPESLER R T, £
0~2 000 pug/L ;RE LB A, ST T ) E4k #i b3k L eIF4E #= 4E-BP1 £ & & R K-F L 44 £ (eIF4E:
r=0.844, P<0.01; 4E-BP1: r=0.930, P<0.01), % &K eIF4E #= 4E-BP1 ¢4 BB 1L 7K -F (peIF4E: r=
—0.663, P<0.01; p4E-BP1: r=—0.656, P<0.01); Fl it & @it Bl A& @ D1 49K & T M(r=-0.559, P<
0.05). RT-PCR #:##|/ mRNA K-Fit—FiE5% T ST 2t eIF4E #= 4E-BP1 £i2 648701, AAALERE
B, ST TP HIARINE A AT FIE LK mfegsd, 45 @mRL 4 G, BME#, 4E-BP1 Ri&HAF,
1 eIFAE #= 4E-BP1 &9 BEBR ALK -F AR A Sa Je Bl J1 & & D1 R A T MTHER STH#74] § B L Z mie
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¥, B3 AL A R EE2AE).
KA

Z% 8 i 5 3 (sterigmatocystin, ST) 2 M EHEE
BT AR —FEEARE Y, 715 DNA BRInE
Y, R—MEFBUEMHEHETR ), AREBSES
RXERREERBEPERERRHH. HARH,
ST v RAkSh 3 3% A\ FE B R R 40 B S TR VS PR 5
DNA Rk IR HEEE P53 i RIESe, KA
B ST AT LAG |2/ BUBR B RERR B 8 i b R A A= F i b
FEARBIEAET, ST ] /) AR £F 45 140 i
M AR ES. HEM, MWARBXRSTEEER
T B R b 57 40 M 4 B R A B i B U AE .

elF4E ZEH &M EZE R TEF, 71 5 4E-
BP1 &4, HWAME B RN A, eIFAE BERRILK
PR E AT IR R HE A RS RMIER . BI5RRN,
elFAE 540 il F AR E X0, S5 M4, 7
B P RIEEEUO,

MR EERE R EEMERENEERE,

At i B R elFAE; 4E-BP1; A1l /ANIE H D1

T ST Xt B B b Bz 40 40 A FR SR A 4=y s o
ATRENLAED, AR — iR STEARERRETH
AIREVER, BSR4 5E. Western ENZE K
RT-PCR % /715 T AEWKE ST XHASMEFE B R
JE b R 40 e GES-1 A fa 3658 . AR R4 . eIFAE
1 4E-BP1 KA ARE R D1 Rix M.

1 MRS RZE
1.1 ##

KA B R b R 4 i B A R e ST
ST 1 — H B FH(DMSO)¥ H Sigma 2 7]; DMEM 55
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FrEM B Gibco BRL A 7]; /MR eIF4E B 5 2L
1A H Santa Cruz A &]; RPN 4E-BP1 HIgEHUE,
RITABER LT eIF4E B ST REPUE, RPIABR A
4E-BP1 8 72 [ HiAAN H Cell Singaling A 7; RITAH
ME#E A D1 £ EHIAE B NeoMarkers 2 H];
DAB Z&RAA &M B I AEEARFR A A; 7
BRI, AMV K¥E. RNasin. Oligo(dT),s.
Taq DNA Polymerase % RT-PCR i®#!|J H Promega
N
1.2 R4

BU6 B A BB K AR A N B R b 57 41 B GES-
1, BENLA A, IRETLR SR, LR A4 T DMSO %
i, T KFRBER ST, A HZIRE 514 100,
500. 1 000. 2 000 pg/L, StIRAHL FHARAEE
EhIK, TR R4 45 T 1R A 52 2R /K FR B i) DMSO
VMR, SREEHESE 24 h AR AT AR S FEARAG I .
1.3 MTT #& ST X} GES-1 £l 5E A4 &2 0

B A KB GES-1 Zi M, 3% 1x104 4™/ FLEERM
F 96 FLIR, R4 Huit ARSI R B g R, n
A ST, {#3L 49K B 100, 500, 1 000 2 000 pg/
L, BAL&AATEN 200 ul, RIS AXTBIL. X
LA FIXTRIL, FA 6 FL, TLREWAT4 h 737
MO 20 ul 5 /L MTT %, #8357 40 )5, HFEL
W, A 150 ul DMSO, #=¥% 2% E&E% 10 min, £ 1)
BETOAR 23 AT A 570 nm I A fH. B THAR
THEL 40 f 3 T A 2R P I ER (%)= R Ay
{H— W40 A, 1E)/ STHREH Agy H x100%
1.4 FCM #i ST % GES-1 41 B2 & i 84 22 1

43 ISR R4 40 i, PBS BRI, 70% Z.BE[E 52,
B MR E N 4x1084 /L. HEATIRAL ZBE(50 mg/L)
Yo, K F Epics-XL 1T B X 40 g {0k 90 48 i J=) 347
43 AatE I, LL Muticycle AV #44334T 40 A A B 404
1.5 B Lo RIEHITH

BUN S04 K HAZE AL, LA 1x105 4> /ml R 58U E
BEREFEAR 6 LR, Hl&AMICH. 4% LRTFE
& € 10 min. F & B5%(Giemsa)§eft, K BB
TREE, FEXUE 4 F T 7HE0E 250 2R R B
sy, BUA4I A 257 BEEHMD) .
1.6 Western E[ifF423 ST 3F GES-1 4R eIF4E/
HEL (LB eIF4E. 4E-BP1/ #5112 4E-BP1 #A
MAEEHAER D1 RiEWE M

F W EE 1 & 4H 40 B 4 U FTPBSHESR, N ATRA Y
D HANMEHE, BRRAREED, EOHRET

FEHITEAREE. 15% SDS-PAGE, BHEX T
PVDF & I, 5% ARSI E IR . —Hi(1 : 1 000)
37 ‘CiEE 4h, —Pi(1 : 4000) 37 ‘CIEE 2 h, DAB
Bfh. Snygene £ BB RE T RAE 5T
elF4E. 4E-BP1. B¥MR{LA! eIF4E. BEMRILAY 4E-
BP1 41 A #E A D1 BRI, UL B- MshEHRE
EARZE, U&EERARY B- Uzh&E A K HE S 7
RAHANREE.
1.7 RT-PCR #&ill ST 3 GES-1 42 eIF4E #0
4E-BP1 mRNA B0

K H R SRR — AR B GES-141 il 5 RNA,
M NIEEE T E RNA 8. BU15 ul RNA 7
50 pul RMAAZH 42 °C 1.5 h #i#%3% cDNA, ¥k 10
min S E -80 ‘CUKFH&F . PCR ¥ %; KNER
50 plo BUS ul RREEFK=H), 5 pl 10x &b, 3 ul
25 mmol/L. MgCl,, 0.5 pl 10 mmol/L dNTP, 0.3 ul Taq
DNA R&8, L. T#s 4% 10 pmol, In/KE %%
AR50 wl. FESECh; 94 CAEME S min, 7HH A #
WIRHK; 94 °C 50,54 °C 30s, 72 C 30 s, 30 IRTEF
J§ 72 ‘C3Ef# 10 min. eIF4E 3|¥F5: H X: 5'-
TAATC AGGAG GTTGC T-3', & X: 5-TTCTCATCTT
CCCAC A-3', =¥ ¥ 246 bp. 4E-BP1 5|#1/F71:
H X: 5'-GGGGA CTACA GCACG AC-3', x X:5'-
CGCCC GCTTA TCTTC T-3', F=#K ¥ 228 bp.
GAPDH35|#1F51: 5 X: 5-GGAAG GTGAA GGTCG
GAGT-3', & X: 5-CCTGG AAGAT GGTGA TGGG-
3", =YK 231 bp. GAPDH fE A ASRBER, 5
H i & E R E 4T PCR K N.. PCR =T 1.5% 3%

ERE RS R UK, EAMT TSR IR, SRR

S TRAFBIOID) 4 AT & 45 P K B AE, F41LUH
K% [H eIF4E 1 4E-BP1 5 N & A K GAPDH &
4y %22 7~ eIFAE 1 4E-BP1 mRNA X £ix & .
1.8 FitFEE

BB U + IEE(x2s) R, KA
SPSS13.04TH KA AT BR E 7 Z 04T, BY R R K
FAAE R [EF 517

2 %R

2.1 ST X GES-1 {ARai&sE# M) MTT &ML R
MTT & 2 %5, & ST 4 # 40 GES-1 i lui5s

HHI R E & TR R4 (P<0.05). I

40 TCBA B 4 M S A IV A, 40 R SR A I 2R S X

AT B ZR(P>0.05). 7 0~2 000 ng/L IKETE
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Fig.3 RT-PCR analysis of eIF4E and 4E-BP1 mRNA expression on GES-1 cells
A: agarose gel electrophoresis of PCR-amplified cDNA fragments of GADPH, eIF4E and 4E-BP1; B: the histograms of semiquantitative RT-
PCR analysis of eIF4E and 4E-BP1. 1: control group; 2: solvent control group; 3: ST 100 pg/L group; 4: ST 500 pug/L group; 5: ST 1 000 pg/
L group; 6: ST 2 000 pg/L group. Compared with solvent control group, *P<0.05.

2.5 ST %t GES-1 £fijf1 eIF4E #14E-BP1 mRNA
B % fin

RT-PCR F=1% 1.5% BEAREEERS Ik KR ¥ 2 B
3R R B, VX PR A A PR A 0 P P 5 B R R
mRNA MIRIEEHHEZER. 4T STIHEA241 /5,
7E 0~2 000 png/L ST REFTLE A, SHFIxTRAML,
GES-1 41 i eIFAE 1 4E-BP1 mRNA %15 B 3Z ¥ 7+
&, SSTHRE 2 B 3 IEAH KK R (eIF4E: r=0.693, n=5,
P<0.01; 4E-BP1: r=0.531, n=5, P<0.05; % 4, & 3), #t
B ST 4 ¥ AT LA L i GES-1 41l eIF4E A1 4E-BP1 7£
mRNA KF EHRIE.

3 Wit

Firp e 2 4 B R IR EL . BRI A KT
—RBR, AR R EEMENRESEF RIEE
EIEH. IRRY, ERARBAHPNELERERN
ERBUEERAMEZEYAY, REHBERERES
EEaARERKEFEE LN —MAABUEENES
BE, MITREREINSLRYIP TR RN ST 7]
RSREBESRXERBENRERX, HE
BZ ST AB L EARIERAMBERIERE. £HFARK
P43, MTT. FCM &£ #5551 T AR

Table4 The effect of ST on eIF4E and 4E-BP1 mRNA of GES-
1 cells detected by RT-PCR (x s, n=5)

Group elF4E 4E-BP1
Control 0.054+0.02 0.390+0.25
Solvent control 0.049+0.00 0.518+0.16
ST 100 pg/L 0.146+0.09 1.113+0.75
ST 500 pg/L 0.200+0.08 1.294+0.36*
ST 1 000 pg/L 0.248+0.07* 1.841+0.51*
ST 2 000 pg/L 0.316+0.16* 1.841+£0.04*

Compared with solvent control group, *P<0.05.

WRE ST X AR AMEFE A K A4 B BB L iz 40 a8 5
F40 fa A 2 AR B, RIS EVRBE ST XAk 5%
FEE S LR GES-1 RIS & M IMEI4E A,
ST 4b ¥ AT B B 540 GES-1 40 B i 40 it B 3R o0 A, A
GES-1 A faf GG, #iF1 S #A40 I L BH B F [, T
1 G/M B MLl R E ., #— P HFWFELRE
45 RAERA, 7 0~2 000 pg/L I ETEE A, BEST K
E¥E, ARsBIEBEMDBEH#E. %4 FCM M
R gt o] WST W5 S B 36 L 57 40 i FA 34
G, #ifEA . ST S BRI LK MM G, B EF
Al Re R HBUEERANLHIZ —. ’

MM AHE R D1 AR AW EN REETF,
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B AMRIEBIZES T (eIF4E: r=0.844, n=5, P<0.01;  P<0.01; B$ER{LRI4E-BP1: r=—0.656, n=5, P<0.01); [

4E-BP1: r=0.930, n=5, P<0.01); MBMILK eIFAE 1 WA EA D1 KR X B R, FIEKH
AE-BP1 B ZE W K (BERRL BYeIF4E: r=—0.663,n=5, X*Z& B3 (r=-0.559, n=5, P<0.05, & 2).
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Fig.2 Western blot analysis of gene protein expression on GES-1 cells
A: the Western blot representative of triplicate experiments; B: the histogram of relative protein level estimated from the corresponding band
densities and normalized to those of B-actin. 1: control group; 2: solvent control group; 3: ST 100 pg/L group; 4: ST 500 pg/L group; 5: ST
1 000 pg/L group; 6: ST 2 000 pg/L group. Compared with solvent control group, *P<0.05.
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e PR EEMNEM, MRA. SN
T F 40 R B 2R B D1 SRk T 5% e 40 P A,
X4 MU B TE = AR R US4, eIFAE 2 ELAZ 4 I B 1 T
HRBIEIETF, EFBERT, & FERKPERE,
72\ 2 8 20 2FF0 B 4 ik R e IFAE () Rk K 3%
WU, 4B IS RS eIFAE MRS
{RAF c-Myc. AIMFAMAE E D1 55508 R A4
Ko FidERE, g S BB R4, I
P EE B EE R HERZUS19, eIFAE KIBERR AL 7K P18 v AT
DI R#EE R RERRIERIT., 4E-BP1 £
elF4E M4 &R H, TR B 8 1B K RIS
H 5 eIFAE K45 &, W5 E MDEe, £ BERILI 4E-
BP1 1] & eIF4E 45 &, MTAE fa & 1 235 U8, T 4E-
BP1 BEERA /K3 &, 55 eIF4E #4355, Tk
5 eIF4E HiE M, XTEQE 4 R PR i e
YERU, kA Ah % Fh il R & ATE L R e eIF4E AN
4E-BP1 [3R1E R HBERKF, e — 3 fAH BLAE
H, M5 c-Myc. AREAMHEA D1 SR EHR
A%, AT XF 40 Pl 38 5 S AR AT TR Has 12021,

SHERVT ST 5|42 40 fa J&) A 43 A1 ZE L B AT Be ML,
AFAMETAEKREST LESFHBRAEAHEA
D1. elF4E R H % & F 4E-BP1 HIgm, fIR 4R
XY, 5&SHMRAY G, HIEMAHFEWRE ST 4
GES-1 41, i {F A FHER D1 MRERHE
T, FIEKH M E GES-1 44 /il eIF4E F1 4E-BP1
7EER H UKk mRNA K _HHIRIE, FIE K eIF4E A1
4E-BP1 MIBERRL/KF. IRARANEA D1 K&
& %, eIFAE f1 4E-BP1 RIAEW = . MBRILK
VR, WS ST %S GES-1 Z1A) G, BFEH UL A
HEMHEE K.
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Sterigmatocystin Induced G, Arrest of Gastric Epithelial Cells in Vitro

Xin Xing, Ling-Xiao Xing, Yue-Hong Li, Juan Wang, Zhi-Gang Yao, Jun-Ling Wang,
Ya-Ling Liu, Xiang-Hong Zhang*
(Laboratory of Experimental Pathology, Hebei Medical University, Shijiazhuang 050017, China)

Abstract To explore the effects of sterigmatocystin (ST) on the cell cycle distribution and the expression
of cyclinD1, eIF4E and 4E-BP1 of human gastric cell line (GES-1) in vitro. GES-1 cells were treated with ST at
different concentrations (100, 500, 1 000 and 2 000 pg/L) for 24 h. The effects of ST on the cell proliferation of
GES-1 cells were determined with MTT, flow cytometric (FCM) DNA analysis and Giemsa staining, while that on
elF4E, 4E-BP1 and cyclinD1 at protein level and mRNA level were
studied with Western blot and reverse transcription polymerase chain reaction (RT-PCR) respectively. MTT results
showed that ST treatment could significantly inhibit the proliferation of the GES-1 cells. The inhibition rate of ST
100, 500, 1 000 and 2 000 pg/L group was 12.76%, 16.35%, 21.65% and 32.06% respectively. FCM cell cycle
analysis revealed that the G,/M fraction was significantly increased in 500, 1 000 and 2 000 pg/L ST treatment group
24 h after treatment. The results of Giemsa showed that within the concentration range from 0 to 2000 pg/L, ST
could decrease the mitosis index (MI) of GES-1 dose-dependently. The FCM and Giemsa results suggest that ST
could induce cell cycle G, arrest on human gastric cells (GES-1) in vitro. Western blot analysis showed that ST

the expression of proliferation related gene

could significantly increase the expression of eIF4E and 4E-BP1 within the concentration range from 0 to 2 000 pg/L,
and there is a significant dose-effect correlation between ST concentration and the intensity of eIF4E and 4E-BP1
expression at protein level (eIF4E: r=0.844, P<0.01; 4E-BP1: r=0.930, P<0.01), while the phosphorylation of eIF4E
and 4E-BP1 were significantly decreased by ST in a dose-dependent way (pelF4E: r=—0.663, P<0.01; p4E-BP1: r=
—-0.656, P<0.01). At the same time, the expression of cyclinD1 was down-regulated (r=—0.559, P<0.05). The
results of RT-PCR confirmed that ST could increase the expression of eIF4E and 4E-BP1 at mRNA level of GES-1
cells in vitro. Thus, the results in this study suggested that ST could inhibit the proliferation and induce G, arrest of
human gastric GES-1 cells in vitro. The increase of eIF4E and 4E-BP1 and decrease of peIlF4E, p4E-BP1 and
cyclinD1 may be the putative mechanism.
Key words . sterigmatocystin; eIF4E; 4E-BP1; cyclinD1
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