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Abstract

AIM: To discuss the relationship between signal
transducer and activator of transcription 1
(STAT1), nuclear factor-xB (NF-«xB) p65 and
apoptotic factor casapase 8, to elucidate the
possible mechanism of apoptosis in the human
gastric cancer cell line SGC7901.

METHODS: SGC7901 cells were treated with
IFN-y and STAT1 antisense oligonucleotides
(ASONSs). The mRNA expression for STAT1, NF-
kB p65 and caspase 8 was examined by reverse
transcription polymerase chain reaction (RT-PCR).

RESULTS: When SGC7901 cells were treated
with IFN-y 1000 U, at 0.5, 3 and 24 h, the mRNA
levels for STAT1 and NF-kB p65 expression
were up-regulated; there was also a positive cor-

relation between STAT1 and NF-xB p65 expres-
sion (r = 0.403, P = 0.009). With STAT1 ASONs,
STAT1 expression was down-regulated, while
NF-kB p65 expression was up-regulated; in the
mRNA levels, there was a negative correlation
between STAT1 and NF-xB p65 (r = -0.556, P =
0.015). There was no significant correlation be-
tween caspase 8 and STAT1 or NF-xB p65. When
SGC7901 cells were treated with IFN-y 1000 U
and STAT1 ASONSs, there was a negative corre-
lation between mRNA levels of STAT1 and NEF-
kB p65 (r = -0.783, P < 0.05). IFN-y up-regulated
caspase 8 expression; there was a negative cor-
relation with STAT1 (r = -0.783, P = 0.002), but a
positive correlation with NF-xB p65 (r = -0.667,
P =0.002).

CONCLUSION: IFN-y can up-regulate the
mRNA levels of STAT1, NF-«B p65 and caspase
8. mRNA levels of STAT1 and NF-xB p65 were
negatively correlated. Caspase 8 had a negative
correlation with STAT1, but a positive correla-
tion with NF-«B p65.

Key Words: Gastric cancer; SGC7901 cells; Nuclear
factor-«B p65; Signal transducer and activator of
transcription 1; Caspase 8; Reverse transcription
polymerase chain reaction
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OEE, 5. SBMAIESGC7901tSTATT, NF-«xB p65fcaspase 88YXx % 2195
0.5, 34224 h, STAT1#NF-kB p65/£mRNA kK’E AT A 0
A XL R ®

KPFHIAETHRE LI6) T, =4 Z1E4R
%% A = 0.403, P = 0.009); 1 A R
#STATIASONA 2 SGC7901 48 i24 h, 1=
mRNAZK-F, STAT14NF-xB p652 i #8% %
#(r = -0.556, P = 0.015); IFN-yA= R Bl K89
STAT1ASONZER&-1E A 4 22 SGC7901 48 ft.24 h,
FAmRNAK-F, STAT142NF-kB p65 £ i 48 % (r
=-0.783, P = 0.002), caspase 82 EF##, 5
STAT1 2 fi#8 % % A (r = -0.667, P = 0.002), 55
NF-kB p65 2 EA X %k & (r=0.594, P =0.021).

#5182 IFN-y#e42 3 STAT1, NF-kB#wcaspase 8
#9 % ik, STAT14#2NF-xB p65/£mRNAK-F £
Z fiAA%; caspase 85STATIZ i A8k X %,
ENF-xB p65 2 EAI K X &,

X519: B, SGCTI014fE; [F 5 S FEHRE
W.HF1; B H F«B p65; caspase 8; ik FligsE R,
S

B5EE, BR, DEE WML SBMIESGC7901H
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B g A A BR AR 2 LIRS R, A ]
WL g 2 —, HAET R, P E A
KRR, ARTCIR R AETIR IR I DL R ih
I 7 THT YA AT B S e v 1) b ). 8 i 4 M oA
TRBAE, 41.9%-2.8%". FIFLAb G i —#F,
59 G DR 0 T 0 DA 1) 9 A 2 S e T
T e e (ER = F Y (OB PN B A NE 2
= R ek, DRI 5 R AR ) 43 LR AT SR A
BIANT . TR I, 40 M T A B
i R A g e A b AT BB S L. JAK/STATL
FINF-x B 5 0% AN A P 246 B B4 5l
5, ST {EIFN-pfE X 4l g8 Tk AT i 4%, /8
B OG5, Beppu et alBF 5t
IR, TEN-y o] [A] 2 2 B i MK-1RIGCTM4H
FHSTAT (L T2) FINF-x BEMH T2) i 2% 11,
HIFN-yFIA R FZA(CsA, FIHINF-«BIE ) [H
B A B, R T IR I, gk S TAT1 e X
ST HISTAT LG VERE, B a4
B, UESEIFN-y L2l I JAK-STAT Lig 22 it B
JEPT, Zhang et al I STARIESE T 4. Fulda
et al™ R BFN-y/F F TP - diig 40 i 5, it
STAT1/IRF1i&4% L iffcaspase 8/ K15, i SHT:

www. wjgnet.com

NF-xB7E 5 J 40 RN 20 23 b ik Rk, i A
AR COX-2", ICAM-1", uPA®!, TL-8!"" M4k
FImRNA K & K i, WS S8, &=
TR B DI TR SRR b e 3 a1
5. Sasaki et al"™HIF 7R AL B Je i Rg 4 o
Rel AMRZ A7 B 5 v 19 55 F R 4 . Ao di
T8, AMHINF-B RSP AT 2t 40 B 93 171, Beppu
et al R IE I Cs AFIHINF-« BIOTEPE, s 4
JEMK-1THIGCTMPF T B 1IN, Wang et al'™”
HIBIFN-yfE ] f5 nl 35U NF-« B, fliifilcaspase 8
(R, LI I T30 S R Tk AR A S e
JLH STAT1 5 NF-x B & SAATT & 75wl i ik
caspase 8YHE I T IFAG 2, A WLAH G SCHRHR
T8 . FRATIHONIE Ao 40 i AR A 2 R0 53 B () T
2, WA EHES GCT901 41 M AETF N-y S AN [l 4 &
STAT 1 LA BRI EE T, STAT1, NF-kB p65
Jecaspase SAEMRNAZK VAR AL, WFFE34 (A (1)
FHORAE LA AT REAFAE IR 431 T8 %

1 RIS

1.1 HA SGC7901 41 ity R ph A S 56 == AR A7, 1
37°C 50 mL/L CO,. AN T 100
mL/L/NE L35 (Gibeo) [JRPMI1640(Gibceo) ki 5%
FERRR, AMALACKIT0.25 o/LI%filiF+0.02 g/L
(EDTA, #3-5 df&fU1¢k. IFN-yJ¥J { Peprotech
EC/A ]; TRIzoll HInvitrogen/A #); RT-PCRix
F & (TaKaRa)ly B RE T Y TRAT A W),
Tansfectionf% 44 9 Tiangen A #l; & X5
W IR 5 |9 e 51 B 26 I A= B R AT B )
A 1. A Primer 5.0%5 4B VA 4373 BE VT NF-
kB p65, STAT1, caspase 8F1B-actin[1)_ L7 F1 T i
SIMICERD.

1.2 &% (1) JHIFN-y 1000 U" kb 24 & J
SGCT7901 41 Ju, 5258 /44l 25 [0 R4, TFN-y
1000 UALFH0.5, 3, 24 h; (2)STAT1ASONALFE
JESGCT7901 41124 h, STAT1J XM B 51
Hj: 5'-CCACTGAGACATCCTGCCACC-3", 4
FERACE M, (I FHFAMARIC, 7885 (R e T
REROHTE, 52U A I R4, TFN-y 1000 U
LbFEZH, STAT1ASON 200, 400, 600 nmol/LALF
#1; (3)IFN-y 1000 UBL# STATIASONALEE i
SGC790140 /{324 h, 4354: 25 FIXf 4L, TFN-y
1000 UALBEZH, IFN-y 1000 U+STAT1ASON 200,
400, 600 nmol/LAbFH4H .

1.2.1 B A B ey 454 B YLarl d, FREEH

4% T STATI1
#aNF-kBAZ § %
a0 A TR A P
THAELEG ST
BiE, FE R
B A
THETHEER
LE. AR E
SR T F e
J6A2SGC7901 +
STAT1, NF-kB#=
caspase 8#J % &,
st B % g B4y A
TR 3 AL 3R AL
T HMAL 15 8
R VN
M Fe s IR R 22
B, FR T IR
NG A
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WA\ # & 5

AR 45 F) A= )
B2 A TFN-y &
R B R ESTATI
B R M HF R
(STAT1ASON)
a2 F e
(SGC7901), &
JART-PCR 7 %
#ml § % m e
STAT1, NF-xB
p65F=caspase 87&
mRNAK-F &5 &
e, VAEFSTATI,
NF-kB p65%4 =
58T HF
caspase S#48 &
* R BT H A
I a3
A, TFN-y 7T
AR B @R
STAT1, NF-xB
p65Fecaspase 849
AL, STAT1 4=
NF-xB p65 % #
#8%; caspase 85
STATI Z fi 48 %,
5 NF-kB p65 2 iE
Mk, ERLER K
AR % I ARIRE .

.

® 1 SIYEIIRTIKE

1 STATIASON 400 nmol/LE3H
SGC79014HkR. A: SGC79014HifI( x 200); B:
STAT1ASONEEHYSE (% 100).

2R IEX =X FURKE
B-actin 5'-TGCTGTCCCTCTACGCCTCT-3' 5'-GCTTCTCCTTGATGTCGC-3' 234 bp
STAT1 5'-CATGCGGTTGAACCCTACA-3' 5'-TTCTACAGAGCCCACTATCC-3' 342 bp
NF-kB p65  5'-GGGGACTACGACCTGAATG-3' 5'-GGGCACGATTGTCAAAGAT-3' 475 bp
caspase 8 5'-AAGAGGAAATCTCCAAATGC-3' b5'-TCAAAGGTCGTGGTCAAAGC-3' 356 bp

T4 %, BU(1-5) X 10°40 Jf AL T-6 LA, 75
TCIE0.5 mL, AEPiiE R IWRPMI1640%5 753
HRE TR, He YA L 01X 10°. 43 HIHIS0 uL
JC ML 55 5 I B STATIASON Transfectioniz,
7, EANTRA], i HCE S min; JE A STATIASON
FiTransfectionid FI(W# LLFI A1 © 2.5), E20
min; DIEEFL100 pLE VRSP 6FLIR, B
5] COBEFRA 37 CHEFR4-6 h)m, w3
MiE R FRAER R 224 h
1.2.2 RT-PCRE & E 57 HITRIzolik 71 41 i
AR RN A, i 45 R 5 20 A% 8 ) 2 A
TRE, AsgonsofE1.8-2.02 [A]. cDNAL HL BN :
MgCl 2 pL, 10 X RT Buffer 1 uL, dNTPIE & (#%
10 mmol/L) 1 pL, RNase#flI|710.25 uL, AMVi¥i
BESENF0.5 pL, Olig dT 0.5 uL, RNA 1 pL(<500
ng), RNase Free dH,0 3.75 uL, SAARI10 pL, 2
L JEVRAS, 42°C 30 min, 99°C 5 min, 5°C 5 min.
MEIR e NWAA R E2 puL, 5 XPCR Buffer
4 uL, TaKaRa Taq#(83.35 nkat/L) 0.1 pL, 50
mmol/L biif. TSI %0.5 L, KE MK
12.9 uL, SAKFR20 ul. [N 44 h: 95°CTiAs
PES min)5 JFUATEFR, 95°CAEME30 s, 55°CiR K30
s, 72°CHEA45 s, 30 MG, £ )7 72 C LS min,
H 1519 5 B-actinfl] — &£ 17PCR.PCR™ )
221.5 g/LIMBENERE B Ik A, {1 Biostep
PhotoimpactfF 73 #1541 H 1) K 5 B-actingc
7R 1003 AR, THE W I LA, JEAT AR
.

Bt Ab 3R 44 SPSS13.040 1t it
KA AS 06} 46 56 S Spearman s 2 AH 43 BT 5521

&+ 2 STATIFINF—«B p6534Ri81Z= SR AT PE)

ZEXR  05h 3h 24 h
STATT
TENR <0.0001° 0.0030°  0.0100°
05h <0.0001°  0.0030"
3h 0.0100°
NF—«B p65
TENR <0.0001° <0.0001° <0.0001°
05h <0.0006° 0.0001°
3h 0.0001°
°P<0.01.

SPGB FEAE I LU AR, P<0.056 Ziil24 7 L.

2 BR

EEFRIMISGCT90 1 41 MU BE AF K, R3]S RAMEE T
MELA0 M AN 2 30T, Hrot ks, % W R
K. ZSTATIASON LG, {55 50 BIE ML,
{f FHFAMFRC IS TAT1ASONYE ¥ (O K 6 T
R0 (K.

2.1 IFN-y*f § /& 28 .SGC7901494F A IFN-y
1000 UALFESGC790141)#10.5, 3, 24 h, STAT1FI
NF-kB p65 mRNAJK G121k 56 TR g BT
2), “HEIFMEKARE=0.403, P =0.036, %2).
2.2 STATIASON*F B J&SGC7901 2m AL oy V5 A
STAT1ASONALHE B #ESGC790141 fi24 h)m, bl
STATIASONIKEE IR, STATHRIEZEH T
FE(EI3A). NF-xB p65 131k L% 10 BUALAIK, B
FSTATIASONKENK, NF-xB p65H#&ikE
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B5E8E, = SEMIBSGC7901tHSTATT, NF-«kB p65F]caspase SHY< %

A

bp
1200
900
700
500
300
100

C 0.7 —4— STAT1

—— NF-«B p65
normal

0.6 -
0.5+
04r-
031
0.2
0.1

0

RE6HE S2UFN—y 1000 URIEISGC79014BA8. A: STAT1; B: NF—kB p65; 1: 28 FIA FZH24 h; 2—4: IFN—y 0.5, 3, 24 h.

D 11 —e— STAT1
+ NF-kB p65
0.8 —A— caspase 8
0.6 -
0.4 |
0.2 l/.\./.,/|
0 L L L L |
normal IFN-y  STAT1ASON STAT1ASON STAT1ASON
1000 IV 200 400 600

B 3 STAT]ASON&I:{ESGCWOLB}H@RT PCRESER. A: STAT1; B: NF—kB p65; C: caspase 8; 1: 28 FIXSHEZH; 2: IEN—y 1000 U4k
FH2H; 3—5: STAT1ASON 200, 400, 600 nmonl/L.

Wz #i T E i EAE3B). —FH RO AE
=-0.556, P = 0.019); caspase 855STAT1, NF-kB i JHIFN-y 1000 UM [, f# FHISTATIASONZE
P65 BE AR IE(KI3C, #K3). 200 nmol/L, STAT1¥j# ik L A AMIFN-y 1000
2.3 IFN-yB4&STATIASONA B an etk UFIN 2, NF-xB p65RIASEAT F#{K, HEE
SGC7901444E A IFN-y 1000 ULLFESGC790141 A STATIASONIKEEMIMIA, STATIIZRIEZ

)5, STAT1, NF-kB p65Hicaspase 811k T,
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BT %, KT
NF-kB#2STATI
BB m A
Wiz b e AER,
A I AEmRNAK
F, IFN-yAE AT 2
STATI1, NF-kB#=
caspase 889 & ik;
STAT1#NF-«xB
EmRNAZ & &G
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[ BAGK X4

1 55 #%F
Fo bt T FE AN F
(STAT1): A 54
F oA iF %
iEF R E S,
do: A0, 3T
25, Acfh
EEAEF

2 #% AT -«B(NF-
kB): EMI IR
B, EER R
FHAAER. B
MARFRES
TR, FEHE
XELARG K,
W BB tm R
ko, AT
AP, meRF
AL M)

s

%

A

M 1 2 3 4 5
bp
1200
900
700
500
300
100
M 1 2 3 4 5

1200

900
700
500

300

100

B M 1 2 3 4 5
D35+

—e— STAT1
—&— NF-«xB p65
—A— caspase 8

3L

25

2,

1.5+

1+

0.5

| | | |

IFN-y  IFN-y 1000+ IFN-y 1000+ IFN-y 1000+

1000  STAT1ASON STAT1ASON STAT1ASON
200 400 600

normal

B 4 STATIASONEXSIFN-yAMESGC79014BH8. A: STAT1; B: NF—«B p65; C: caspase 8; 1: ZSFANTIAZH; 2: IFN—y 1000 UYL

#H; 3-5: IFN—y 1000 UBKASTAT1ASON 200, 400, 600 nmol/L.

TR, NF-xB p653RIA K MTIEGE, Micaspase 8
KRB = T2 AR RAL(E4). Gl a0 i
RSTAT15NF-«xB p65 2 AR AERE = -0.775,
P = 0.002); STAT15caspase 8 £ AR K AF =
-0.769, P = 0.002); NF-kB p65jcaspase 8 & 1IFAH
KFKRE=0.594,P=0.021, %4).

31

STAT UFINF-k Bt 43 A FIAE 1) 103 Tz 1) 4
S, FENUA R N . RAE R N2
P A B, g B AR T R AR, IR HE
K HE R e s, W S 30 an i it A= Kok 1
TSR R s A, QI e A S, 7%
B EAL I SN SRV SE X (R PAN A S & £
BTN e STATI G5 H# ST
FVEL STt A 50 (W B 51 .V 22 iR v
STAT1 ik, i i g kA AR AR
(R AR T R, BT kg o A ) e e 0 i TR
T, B2 A L nT {2k iR g e UL R
B, STAT1/EIFN-y 5 T 1 TP id EZAEH, fib
e BRGS0 1Rk, HRIL-18%
Wi, caspase 8HIFas/Fas3Z A%, sRifiy, JLIR
WESE A B LA S TAT 1% AL, i 98g 4 ff 47 2
TEN-y /= AL, RTTFN=y T 32 (431 14 T AL
HIFEANTE 2. Zhou et al™ B, TEN-ysF 40 a2

=68 1000 200 400 600
STAT1
TENIR <0.0001° 0.1300 0.0600 0.0020°
1000 0.0040° 0.0010° 0.0002°
200 0.0040° 0.0060"
400 0.0100°
NF-«kB p65
TENYIR 0.0100° 0.0100° 0.0200° 0.0300°
1000 0.0100° 0.0200° 0.0200°
200 0.0020° 0.0020°
400 0.0500°
caspase 8
TENR 0.0700 0.0900 0.3600 0.0700
1000 0.0030°<0.0001° 0.0030°
200 0.0002° 0.0020°
400 0.0001°

°P<0.05, "P<0.01.

KFEAE A WELEH], X PFIE R AR R, X
PR AP G n] BB T IFN-y 15 3 1 22 4% 0 %
) (1) 747, 55K B, IFN=yRe [ 3 31JAK/STAT A/
S TR RS (NF-«BHUMA T2 A2,
NF-xBZB4I U8 Y+ — Mgty
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B53, % SEMIESGC7901tHSTAT, NF-«B p65Flcaspase 8HIXZ 2199
MEREABREREKR W YE T «BF 5 ;@{iﬁfg 5
XHHET HRE
(GGGACTTTCOMF 45 & B AT, o 4 8
SNY] :H: _ N e Sa= 7}%%@, ;El"_ftg%’\i]'“b
uﬁaszJJ%éHJH@E{ﬂ/ﬁsﬁﬂNF kB/RelZ 5k i, i: T A tém;;
flA T/ c-Rel, NF-xB1(p50/p105), NF-k B2(p52/ @R
100), RelA RelB. i #15  F, NF-xkBE SUAT TR T A
I,),,(\),_)" - (165?’_ : E% TEJET’ KB SR 0.0008° 0.0004° 0.0008° 0.0001°  AH&If5 &, A4
IR B DA o ) R e SR A AE T I 1000 <0.0000° 0.0008° 0.00ag> T HIHHEE,
H JE IR TE UER el A(p65)/pS 05l — S 4. - 00000 000 g aren
s N g ESE)
1ETAE 5 O, NF-x B5 I BLE M5 45 & ik 400 0.005° ST, A&
NN N S Lot SAL > 2% 4 454
SEETY), B SUHE Gl A b YRR ) NFoxB peo frondianbiad
BY. MBI LLRG 0TS . G TR s EOR 46 S 4N =EIR 0.0040° 0.2000b 0.0700 0.0200°
2, N 1000 0.0060° 0.2300 0.0200°
TR R ] s SR Al M 1 AR 22 W) 0 B s . i) 200 0.0300° 0.0100"
IR R WA RE g0 0 0100°
s, WL, RERRAE RS K I8 /NS AH e Bk caspase 8
O S YT B AR . TR 40 A AL EENR 0.0010° 0.0030° 0.0170° 0.0010°
N b a b
E@NF-KBﬂuiiﬁFLIP(Fas*ﬁ%ﬁEtRﬁjﬁ%E{ 1000 0.0100° 0.0400 0.0020b
N N 200 0.0400" 0.0010
FE A2 1 BRAAL RN 82 )WL, FLIPZ— 400 02300

i RHLE ), 3 2EE L i Fas/FasL-FADD-
caspase S EETHAIN K FEDLITAEH. FLIPH
GéEifficaspase 8fiffJii. FADDAEL, &HDD
D5, H = SCHE R fi b Ak oo, W] BASE 4
P45 5 FADD, FHIE 53 Ficaspase SifJR 45 & T8
BAET- 1 S5 5 B & W(DISC), #iilcaspase 8
Wi B RO, AT BHL 1 Ecaspases ZR i H 2k v Rl 7
caspase 3, 6, 7THIEAL, BELWE TR ). 7 B
A0 P AR A7 E AR HLRIPT. FLIP ) 3 K 4 75
FE 3 s AE e BAT A N F-e BG4 7] LA - FLIP
RZIA, A5 Rg 4H e B FA S/ F I T FRAT
KL, ZEIFN=y[/EH R, STAT1HINF-xB p657E
mRNAK-KIE) i, 1X 5Beppu er alfiRiE 1)
4 RS, ARk BLAE24, 48, 72 h STAT1 )
IR STFN-y/EH L oidE, (H7E0.5, 3, 24
hBEAIMELFISTATI, NF-kB p657EmRNA K-
Ak S R B JE BTG, SR AR G SCER .
i HISTATIASONFIHISTAT143L, KILSTATI
mRNAJKV-RIE LS, NF-xB p65 mRNA/K T
FILAMBEAR, (HBEAE STAT 1R SUSERZ TR K FE )
IR, NF-kB p65S#&K BB H o, E7AHK KR,
5 Wang et al®"{E (KR4S R —3 4
IFN-yiX & STATIASONEHI I, STAT1AINF-xB
p65H B AR IR KA.

Caspase 8JEcaspaseZK G I HE N L 2
—, TEAI IR T S G R F AR . caspase 8
F: A Hc-FLIP(cellular FLICE inhibitor protein)
S caspase 10JE AL [RA7 T 4L t0,/K2q33-34,
I TmRNAK Z 78745, caspase 8B /DAFAESH
ANE I A AR, AATTE R Tl S AN I E .
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°P<0.05, "P<0.01.

EIEH 44 R, caspase 8T HES Hi¥bE, HAF
TEARI T AR 57 T O RE. Ba stk Mceaspase
8, caspase 10F1c-FLIPRENS F H 2/ 5 #4114
TN (DED) /i $ NF-« BYE fb. H g 1
K fcaspase 8. Bf M caspase 8LA A I
iRy caspase S¥JHIX—REME, AT 0T A
IERIP(receptor interacting protein), NIK(NF-kB
inducing kinase)fIIKKa. (IkB kinaseo)'F#INF-
kBiE4L. IFN-y 1000 ULLF4H il f5, caspase 8K
K B ETF s, Ol B STAT 1ASONKY, ZEmRNA
/K F-caspase 85 STATI1, NF-kB p657C i # A%
P, (HAESTAT1ASONIK A TFN-y AL FE 41 Ju i, 55
STAT16iAH5%, S5 NF-xB p651EAMZK, X 5Chin
et al' Kk Wang et al' e KT (GG & —
1. Blcaspase 8 [ & g5 R FIE ML & 4%,
SGC790141 i ' STAT1, NF-kB 5caspase 8%
R AFRE— BT

AT LS R o, £EEFESGCT0140 1
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