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Abstract

AIM: To evaluate the inhibitory effects of nuclear
factor-kappa B p65 (NF-kB p65) on expression
of p65 and to determine its combinatory effects
with 5-FU on proliferation and apoptosis in
EC9706 and Ecal09 esophageal squamous cell
carcinoma (ESCC).

METHODS: EC9706 and Ecal09 cells were trans-

fected with 50 nmol/L p65 siRNA. The expres-
sion level of p65 mRNA was measured using PT-
PCR at 0, 24, 48 and 72 h. P65 and Bcl-2 protein
levels were determined using Western blotting.
The cells were also stained with FITC-annexin V
and PI, and cancer cell apoptosis was detected by
flow cytometry using CellQuest acquisition and
analysis programs. Morphological changes of
ESCC cells were observed microscopically follow-
ing p65 siRNA transfection with or without 5-FU.

RESULTS: For EC9706 and Ecal(9 transfected
with p65 siRNA, the expression level of the p65
mRNA in ESCC cells was down-regulated with
time. Peak inhibitory effect occured at 72 h and
a significant difference was detected, compared
with 0 h (0.12 £ 0.01 vs 0.28 £ 0.05, 0.1 + 0.01 vs
0.38 £ 0.04, both P < 0.05). The protein levels of
p65 and Bcl-2 decreased after transfection with
p65 siRNA at 72 h. There was a significant in-
crease in apoptosis level at 72 h following p65
siRNA transfection (6.65% + 0.27% vs 2.03% *
0.08%, 8.03% + 0.06% vs 2.66% + 0.25%, both P
< 0.05). The proliferation of EC9706 and Ecal09
was slow after transfection with p65 siRNA at
72 h, while p65 siRNA in combination with 5-FU
significantly inhibited cell proliferation.

CONCLUSION: p65 siRNA can block NF-«B sig-
naling pathway, down-regulates expression of
Bcl-2, which makes activated NF-kB pathway a
potential key target in gene therapy for ESCC.
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Fik: BHRE A 50 nmol/L#gp65 siRNA %% %
B B 5% 29 BLEC970642Ecal 09, i@ it RT-
PCR#&M0. 24, 484272 hitF#p65 mRNA#H
F kKT, Western blottingix - p65F=Bcl-2
& &k, Annexin V/PIE 3 4 6-% X 4m e AL
Ml g B, B4AEL T W65 siRNAL
5-FUS b 3 A~ o A 28 S am T &5 5
A8 %5 v

LR EC970647Ecal094m itL 4% #p65siRNA
24, 484272 h/z, p65 mRNA #4 & ik /K -F- [ it
8] 69 3 K3 #7 TR, 72 hed FLBT R R A
AN, 50 hAart, £ F A R FM0.1240.01
vs 0.28+0.05, 0.1+0.01 vs 0.38+0.04, 3§
P<0.05), # %72 h)5, p65/=Bcl-2%& & & ik K
T iA. EC970647Ecal 0945 £ p65siRNA G, 4@
R T35 30 A 3(6.65%10.27% vs 2.03%
+0.08%, 8.03%+0.06% vs 2.66%+0.25%,
¥)P<0.05); p65 siRNAZ£ %72 hjg, EC97067=
Ecal094mit.3% 78 221%; % p65 siRNA 5 5-FUJE
SAER, ARG SR B B A ).

Z518: p65 siRNAT [ABNF-xBfZ 5@ %, T
FINF-kB T i# 4 B b 48 =& GBcl-28 &k,
F R FENCNTF -k BAZ 53 55 7T & A R 55 %
ERETF—AEL S TR

XEF: AEBE; ME T -«B; RNATH; 5-FU;
Bcl-2

B, REL UHBR, XLDK, RN, siRNABRINF-«BIESE
BKG5-FUN R ESRMRETEISHIER. BFRALNBH
& 2008; 16(16): 1716-1721
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e A F R WRE e 2 —, HE
T3k HEAN IR SE T R SR N A, AT 255-FU
BRI PR AL —, (2B
HE AR 245 50 A R T TR ) AL R T
kB(nuclear factor-kappa B, NF-kB) & IT4F K K I
(e sl 12 A7, e H LRI 22 p50 1 p6s
ZH R U SRR, VA N -k B 5 2 2% A
SER JHJRE A0 T 0 TR YT 25 I U . AT IES AR
W, FEVEZ N R IR W . s . B S0
NF-wcBf5 5 0 % AR V0 £ e (10 e A 5 e ke
FHE /AT, RNATHL(RNA interference,
RNAi)E HW#RNA(double-stranded RNA,
dsRNA) G A e s Ja BRI FBRALE, 7218 278
Prh HR R BL T XA, AR R, R 5
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Y. B HESIILL R SR RNATE AL
FERNAN T LR PRI S, 2 H Tt
UL R ThREsRAT S 1) T H 22— P AR
HRNATHHA, M4 X NF-« B 5 18 g%
pOSIIRE R M siIRNA, W& p65F ik (il /E
R BA AT 255-FUN & 8 S 4 U E ca109 A1
EC9706 1521, FRITIENF-x BYE A JE K76 7 4
MUIHE.

1 MRS

1.1 o AN REcal 09 A R ARAE, &5
e AN ZRECO706 EH H [1] = 27 4 25 [t I 89 1 o Ji
SRR FUIIT 43 MR 2 18 5% T S 0 = JONE . 4
MIAE 47100 mL/LIF IR I, 100 kKU/LYT %%
2, 100 mg/LBEF % (1164015 72 (Gibeo A 7))+
F37°C, 50 mL/L CO,HI4 A NEEFR, S04l sl
AT AR, BT A p65(sc-8008) FT LT A
Bel-2(sc-7382)Hu /4 [ Santa Cruz Biotechnology
/A 7]; NF-xB p65 siRNA TR G F Cell
Signaling Technology /A #]; #1171 & Annexin
V-FITC KitlJ [ 35 [§ Eckman Coulter™ /3 7.

12 F ik

1.2.1 siRNA# 25 4 4% siRNAT-HLR 1 & 1 1]
PR, BTG, (E5E 40T, BECO706(5X 10%)
FEcal09(6 X 10*)% — 5 41 i Kl T 6 LA, A
RTEHUE R IR AR 7724 h. K5 A siRNATK
PSR S ARSI A S WG, INH iR 3
% 24 h.

1.2.2 2 i & RNA & 2B Fe 5| #7383t p65 siRNA
BP0, 24, 48F172 )5, I TRIzolik #I M
EC9706F1Ecal 0941 i -H $2 U RNA, #Fih 2B
JEB e HL VK 5. Bevhp6eS b RIS 14 p65Ir
51 5 -ATAGAAGAGCAGCGTGGGG
ACT-3', 5% M5 -GGATGACGTAAAGGG
ATAGGGC-3'; WZGAPDHIN L5 14 k5 -AA
GGTCGGAGTCAACGGATTTG-3, FiisI¥h
5-CTTGACAAAGTGGTCGTTGAGG-3'.

1.2.3 RT-PCR% %14 M p65#»GAPDH# cDNA
%—4: IUSRNA 1 ug, FEHLANA 511 ul, 5X
AMYV Buffer 4 pL, Rnase Inhibitor(20 U/uL)1 pL,
dNTP(10 mmol/L)2 pL, AMV RT 1 uL, IIDEPC
AEEEIK F220 pL, F 250 5 TR, 42°C7K#160 min,
70°C/K#T10 min. M FI& R W AR R FEL2 pL, N
10 X PCR Buffer 5 pL, 2 mmol/L dNTP 1 pL, 25
mmol/L MgCl, 3 pL, 50 mmol/L{)5[4)4%0.5 uL,
1 U/50 pL Taqfif1 pL, LB /K36 pL, SARFIA 50

AT A 7

197 BH5-FUR A
ERET P RE
Rz —, {2
3B I At
R A TP
# — AR
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Wi £BE & 1 p65 MRNAFEEC9706F1Ecal09/AiE AR B BBl R
Ma et al#¥9 BT % F EHENEE

KM, 5 EFWE
A2 AR, BB
8 0 B P AR
T B o #% B B A
% fit VA B NF-xB
Ere¥gR, St H
NF-«B# ¥ 7& 4
5 B #E 9 4n fe T
157 25 84 ik
AR EAEG
B 47 %) 7 PS-341
T VAL B NF-xB
AL S
DNA#) 256751,
&A% B K 98 e e
AL 7 2 A o wF
Z M, AF IR
w9 3% o 2w BE T B
R Hem, JFH
PS-34154L55 2
H Bk 42 R 7T vA
B Ak AL 77 25 o4 &)
YEA.

B 1 p65 MRNARBNERFTEIHENESEDN. A: FjL
HEC9706Z00; B: #54YHECal092)i; 1: marker; 2: 0 h; 3: 24
h; 4: 48 h; 5: 72 h.

uL. RNARFR N : 94 CHALTE2 min)5 FFURTEH,
95°CAx 1 min, 57°CiE K1 min, 72°C ZE{#!1 min,
30MIGHE, 155 72 CHE(HS min.

1.2.4 Western blotting & & & 49 & A #2H4
T B IBOR A & 1 W) (Pierce A 1)), 42
40 M 5 25 14, Brad ford ik ki 25 (5 I 5
-70°CLRAE. ¥ 4p65 siRNA 72 hJ5, MEcal09
FIECO7064H furh B4t e Jid 1, 5 Wi &
FL o 7 bt — 2 BAE. Kl p6 s AR 42 i)
MAPKH [, APHT-E ABCl-2[#RIA, 4120
g/L SDS-PAGEZ &5, W BIMSIR A 4L . 5%
(1) i R Wk TB S THF W 412 h, $iA4%1 2 100
I H4CIE, TBSTHMBER10 minX 3K, 1
1% 2T 4 52 73 ) 5 BN L S W Bl A 1) it
(1 :50000)% B E 1 h)5, TBSTHLER10
min X 37K, DAB {f. 5L H 53K

1.2.5 7 X 2o R AU m) 8 = g e 6 e RN oK e
p65siRN A )& il i 40 i, Bt sl 0K 5 A
5-FUIRIT SR 72 h, 4 25 415040 o8, fildn o
T B 10N URE AN BT 1.5 mL 5005
W, 4°C F500%E E5.005 min, BRAIMIE. /NS
2 FIE W, OKTAPBSYEAN HI2 UK, PRAEREE 41
A /D104 M. NS puL Annexin V-FITCFI12.5
uL PIZI100 pL A4t g, HEiRs); ARG
20 M LS, LhAnnexin V-FITCHYL % FIPI
PYPVEMON BEES ], W A AR R, A
HCellQuest3.0F AT S R EURTZERL /3 #T,
TR T 40 43 L.

1.2.6 7497 816 20 M 7% &S LA R4 s TR
T, FHEVE A S WL A Il A A
R BEYLT2 WL S-FURITHL. #5Ye48 hts-
FU 24 hify7 4L 4 i KRS OB 824 NUE.

DR Oh 24 h 48 h 72 h
EC9706 0.28+0.05 0.26+0.03 0.21+0.03 0.12+0.01°
Ecal09 0.38+0.04 0.21+0.02 0.18+0.03 0.10+0.01°

°P<0.05 vs 0 h.

p65 65 kDa

1 2 3 4

MAPK 42 kDa

2 BHp65 SsiRNAFECI706F0Ecal0oBiaPp65EHHY
FHE. 1: ECO706XALH; 2: Ecal09%IR4H; 3: ECO70655L4H
4: Ecal09%55L4H .

Beit 2038 N FHSPSS13.048 kAT 48
VAR, TS A s Himean £ SDE R, X it
PR, PIREAS L LR e 5. K3 K e =
0.05.

2 BR

2.1 A 8k 9% tm LAk Jp65 siRNAJGp65 mRNA
8 kiR R Yp65 siRNAFIEC9706H1Ecal09
AL, Y5 EC9T06 MIEcal 0941 /i, p65
mRNAFFRIE KT W, 5 A S0 04 T R
LE, A ATT R AR P B ML 1. 72 iR BB k% g5k
B, 50 hiHLL, Z=5F 5% % @P<0.05). f£&
AN, p65siRNAR] LURF - 1 B4 Al p6 s
mRNA(KI 1, %1).

2.2 B B 2 I EE 4 p65 SIRNAJG &-2Ap65% &
#9 %35 EC9706 M1 Ecal 0941 i i% Y¢siRNA 72 h)i,
WA A1 A0 O S X 41 i 5T 1, Western: blotting
I i T p6 S R B 1 L K (1812). 45 3R,
L R 9p65 siRNAFIECI706FIEcal 094 il AH
Eb, %5 EC9706 F1Ecal 0941 fid, p654: (1)
FILAC N, AR ) B FIMAPK I R IA T0 5%
Wi, 5L X p6S I siRN A AT S M I p6 5 1)
Fak, W H A EE AL IO .

2.3 p65 siRNAFLENF-xB4z 5 i@ % T A Bcl-249
ik NF-xBA] LLA#E 20 i 8 ) R0k,
cyclin D1, c-myc. Bel-2%%, iXSUIL R IR IA
T J R 4 B 1A B . PO T, A e 0 i
EC9706FIEcal 097E#; Jtp65 siRNA 72 hjiF, $#EHL
20 i R R TR (B el-2 0 R IA TS I
gE LR, AEFEYLT2 h Bel- 2113 5A R 4(1&3).
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1 2 3 4 iR EE
NF-xB/fZ % il %
Bcl-2 26 kDa TR K A I
EBEFF—A
IR A A WA R fe
b\jgi EC9706 Ecal09 Actin MR SRR L | 2KDa e
WBA 2.03+0.08 2.66+0.25 F ek ST AL
SIRNAREZH 6.65 +0.27° 8.03 +0.06° S
5_FUE BT 1920037 B 3 #%p65 siRNAGBcl-2E B EBEMIBPIIRIL.
SRNARSH 6 U 2461 £0.85° 28,87 +0.35° 1: ECO706%IBZH; 2: Ecal09XTIRZH; 3: EC970655444H,; 4:
~ - 2 . T U. o *+ U,

°P<0.05 vs WiRZH; °P<0.05 vs 5-FUZH.

2.4 p65 siRNA L 5-FU ¥ 1 5 B 51 A 3TEC9706
FeEcal09 2 A8 = 69 % »f Ui 2 40 g AR I
AP TS 45 R oK, EC9706FE cal 0978 4 Y
p65siRNAJG, 4 M 1 5 5 0 2 T (%2,
P<0.05); 2455-FU327 mg/L)Be& 48 FHI:, T
FIERFE I 40 ) 25 19 0 (.2, P<0.05).

2.5 p65 siRNAL 5-FU ik R B A 52 A 3R 5
T TG A F R e Zp6S siRNAFEYLT2 h
Ji, EC9706FIEcal 0940 Jfd t SLAH M JE 245 /)N, 152
RN, AT 7Ep65 siRNAFE 448 h
Jii, 55-FUBCA1E 24 h, EC9706F1Ecal 0941 ffl
LA RS/, M4, 0 MisEy7 50
B, 40 P g T B, S5 ) A2 B0 (K14-5).

3 iMie
BATRT A TR, WAL INF-«BA5 5 10 B A7 1E
TA A W A U, (B S IINF -« B
W B R W AN R G . T AT
2R 2 PR R AR, WA R A
WA RN AT EAR, Kk KB BTN F-« B
A7 p65 ik, RT-PCRES K BN, p65 siRNA
FImRNAZK VB # I (8] (e K 0fn K F%, 7672 h
p65IMIERIASZ 2 W AN, RIERT-PCRIJLE R,
Western blotting 5256 W R IR, 7E46 472 hfim, S5k
LA AR L, p6SI R I RIA K 2 T B,
T AEHE ) PLAMAPK F) FRK 7KV AR 52 B 5% .
26 TT RBUR G 9T 2 18k 155 5 b e 4 i
(U TS B TR (A T, SR INF-x BAE
5 T B A R A M () 3G A PR TR A
IVER, —Seiff 5 R B, NF-x BYE MR 41 it
7 SR RS e e fer 2y
S-FUR B ERERT R HNAYe —, (H2
T B IR 2 0 A TR T R A A A
Bel-2 & — W IR0 5 DA S0 J b, i DRI B e s
B BoRBel-2 I T2 MK 2 BRI T
I Em g T Huang er a/P™Mfi Fi 4t %$Bel-211
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Ecal09%544H.

siRN ARG L5 i 4l iy, ik R R0k, wFoR
b 75 b9 40 B R T AR, S5 R IB el-211
R 25 19 n i Jea 40 F x4k 2 I Rk 7
LI 25 22 P R0 4 e A 9 v, L N
BRI AT LU R B -2 238, L3k g 4n i
TS, $ERNF-x BRIBcl-26E% 1% 0 R Va7
(1 A i 728,

NF-x B 1) MR HFIL-1. COX2,
MMPOZEAE I i K A= I35 R, VEGF. TNF45 5
i g LA AR AT R BE DA ICAM-1. VCAM-145
E RS L MEIN; Bel-2. cIAP. TRAFZ:
5 IR PR T SRR, AR H Western
blottingyZ:, Kl 4ep65 siRNA, BHIINF-«Bf5 5
Wk E, AR AeN TP T R R BCl- 2[RI,
SERURIN, 5 AREE YA AH UL, % 40 il Bel-2
(1) 23 52 B, A 504 K F U X Al AR
£ A g 240 LA R AT i B SR BB B Y
5-FUJ&, XF4i Ha i 1% 5200, EC9706 F1Ecal 097E
H4p65 siRNAJG, AP T-HOTa M, 2%
YL i M B A S-F U, 40 i 9 T % e S5 184
(P<0.05), [FIIF 40 gE T-Fth W) W18 n. DL b &%
SR, Bel-22 e g MoK pe g T — AN
(R, 2448 T p65 siRN A BH WA i 41
HINF-xBf5 5 I, Bel-2ff48 N, 4l
T2HE N, $ERBel-24 & S NF-« B 15 (1) —A
TR IR A, NF-«BRJ LU R HTR 3t
KIBel-2 /)32, 140 £ 8 i 40 PR PR g 1y Bk
A A AT 25, BT DB B v A i 40
R T4k DRI, 5 i 40 X S-F UBBUR P 1)
B0, BEEF S B TNF-cBAS 530 5 1 BT, S04
THURET IR R Bel-2ff 700k, 1 £ i 41
T

DRI, 0 RN F-w B 5 18 26 70 £ 5
SN EAE . LR T R 2 A AR A,
T 4ep65 siRNA RJ DURF =% (1) FHLIWINF-« B
ST, (EEAN M T, B gt o AT 21
BURRAE, $E7RNF-xBA5 510 % 1] DUy B8
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