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[ E] 86 FilEFReBeiES ) NE HepG2 4IEZIAM H AR AV 4IM 2 #s 5t D BAAC natural killer group 2 member
D ligands, NKG2DLs ) 54% ¥ kappa B( nuclear factor B kappa, NF-«kB){& 53l B > [ B AH EAE . 7 & o % LR AP 3%
HepG2 4if , F I SERT 962 PCR A | wmol/LL &7 JE & JE AL B HepG2 41HL 24 h AijJG NF-«xB LR F R 5 mRNA B3R IA
0oL, A AN BN IE& B NF-kBI (NF-kB2 Fl RelB siRNA 514,313 fig B iR 6 H AYSER siRNA #5254 T HepG2 4,
PO B MER L JeAE I, LI 98 E B PCR Al T4 %, Western blotting #] siRNA ¥5 UL 5 HeG2 4H iy NF-kB1 \NF-
kB2 il RelB & A5, A AN AR KN siRNA FiJ5 HepG2 4l NKG2DLs FEiA %, £ F: Simf 98t it PCR 45 BR, 47
JEZ Je AL BE HepG2 40 )i5 , NF-xBI \NF-kB2 Fll RelB mRNA ik /K F-Thi , EF LA NF-kB2 mRNA il RelB mRNA FhE £, %
S BB siRNA #5445 HepG2 ANMILT (05 6 F 3B R AN 60% , TIHRIE 95% LU o siRNA 44 J5 HepG2 4P NF-
kB1 .NF-kB2 il RelB & [ 215 /K - W] B T W, siRNA 552 + 2544 NKG2DLs 2235 R I BAK T 25 W b H2H( P <0.05 ), 4
W IR T ARt NF-kB 5% iR 42 175 S IR 40 g 2635 NKG2DLs

[ iR ] &P e A ; T4 RNA; HepG2 40 ; NF-kB FiE 2
[ FE4ZEE ] R735.7; R730.54 [ SCEtERIRES ] A [XE=HRSE] 1007-385X( 2015 )06-0696-07

The inhibitory effect of siRNA silencing NF-kB gene family members on the
expressions of NKG2DLs on human hepatocellular carcinoma HepG2 cells

Huang Yuxian', Chen Xintong’, Cai Songhao’, Long Hui', Guo Kunyuan', Wu Bingyi', Song Chaoyang', He Yanjie',
Li Yuhua'( 1. Department of Hematology, Zhujiang Hospital , Southern Medical University, Guangzhou 510282, Guang-
dong, China; 2. Icahn Institute for Genomics and Multiscale Biology, Mount Sinai School of Medicine Levy Place New
York, NY 10029, USA; 3. Department of Hematology, Shantou Hospital Affiliated to Sun Yat-sen University, Shantou
525031, Guangdong, China )

[ Abstract] Objective: To investigate the interaction between the natural killer group 2 member D ligands ( NKG2DLs )
expressions and NF-kB signaling pathway in HepG2 cells treated with sunitinib. Methods: HepG2 cells were cultivated
by routine method. The mRNAs of NF-«B gene family members in HepG2 cells were quantitated by RT-qPCR. The siR-
NAs specific for NF-kBI , NF-kB2 and RelB were designed using a computer soft and synthesized. They were transfected
into HepG2 cells using liposome. The transfection and interference efficacy were evaluated by fluorescence microscopy,
and real-time quantification PCR respectively. The expressions of NF-kB1, NF-kB2 and RelB were determined by immu-
noblotting, and the expressions of NKG2DLs were assessed by Flow cytometry. Results: The mRNAs of NF-kBI, and es-

pecially NF-xB2 and RelB were significantly increased in HepG2 cells treated with sunitinib. In siRNA transfection exper-
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iments, the red fluorescence was present in about 60% of HepG2 cells under fluorescence microscope, and the interfer-

ence efficiency was 95% . Immunoblotting revealed that NF-kBl, NF-kB2 and RelB were decreased significantly in

HepG2 cells after the transfection. Flow cytometry analysis found that the expressions of NKG2DLs in the siRNA transfect-

ed group was significantly lower than that in drug treatment group ( P <0. 05 ). Conclusion: Sunitinib induces the expres-

sions of NKG2DLs on hepatocellular carcinoma HepG2 cells by the activating the alternative NF-kB pathway.
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W Em /S /Bt MICA/B BT $T ULBP1-3 B4 0
M 3 E BD A #, PE fRidF 9t W 16, 1 H L
WEHEY A ), Gibeo G4 MLIE W A F ¥ £ A
YR A BR 2 ), RPMI 1640 W [ | i £ 19 4=
Y25 BB A BR A 7, cDNA & i #il PCR i3 7]
W B 57 56 Fermentas 23 F], 51 4 iy [ 1 95 02 A
YN 7 & W, Lipofectamine™ RNAIMAX %% 4% i
W A Invitrogen 2y & ( Cat. No. 13778075 ),
HRP #5iC 89 GAPDH NS iRkl A L 15 B il 4=
Y T RA RN A, — 0 NF-kB1 . NF-kB2 | RelB
REHIIWH BD A H, FHR 5 Ig6 (H + L
chain specific ) B Southern Biotech, Immobilon
western chemilum HRP substrate 4 [ MILLIPORE
N, Opti-MEM K7 552 3£ H Gibeo 28 Rl ( Cat.
No.31985-070 ), Immobilon-P transfer membrane
4 F MILLIPORE 72~ ), i = 4 fig {3 i 7 2 =
Beckman Coulter 22 H) , Biophotometer 4= Yyt
6 A 25 E Eppendorf 24 ®), PE9700 PCR
U H 22 PE A, K A% R LUk AUl B 3E
One Lambda 2\ ], Bl & St B M B H H A
OlympusA Al o

1.2 SEat e %2 & PCR A4 R4 3T HepG2 4m
B NF-kB 3 B Z % % )] mRNA A 69 %%

W& 1 umol/L #FJE B JE M E 24 h A5 By
HepG2 4l i, 43~ HepG2 4 Jfd A 4k 3 2H Il HepG2
AN 25 A PR, H RNA 3570 & 42 B 4i i A
RNA, K458 RNA 41, S 5% S A /8 cDNA . SEH
PG PCR SYBR W AR &R SR 100 pl, 2
BEAEINR 94 °C .5 min, 94 °C 45 5,60 °C .1 min,
30 MEFR, [AIAF %S U0 R, PCR BRI 3 ~ 15 4
TERR DT T AE R DO CANRAF 5, 77 B 2l
AL, #5795 B L 58 LS G PR BRI Cr
fio AEAR ACH=CT e, - CTy FA ACE=
2 A0 BRI ) mRNA A ki, 4l &
23 YOFBCEYIME, ik Y NF-xB FE R 505 1%
5 PCR BIYIFFHI LR 1.



© 698 -

rf [ s A AT 4 2015 4E 12 H,22(6)

R 1 NF-«B EEZFKHKMZ mRNA 5|45 5
Tab.1 Primers of NF-xB gene family members mRNA

Size

(bp)

Gene  Primer Sequence

NF-kBI  Sense  5'-ACTGGCTGAGCGGATGCATC-3" 165

Antisense 5'-TGCTGTGGTCAGAAGGAATG-3’

NF-kB2  Sense 5'-GAACAGCCTTGCATCTAGCC-3" 249
Antisense 5'-CAGAGTCCGAGTCGCTATCA-3'

RelA Sense z:-TAGAGACAGAAGCAGGCTGG- 191
Antisense 5'-CAGAGACCTCTGTAGGGCAG-3’

RelB Sense  5'-CACAAACACATCAGAGCTGC-3" 223
Antisense 5'- AATCTCCAGGTCCTCGTAGG-3’

C-Rel Sense  5'-CAGAAACTGTGCCAGGATCA-3" 346

Antisense 5’-CCACTGATGACCAGCTTGAA-3’

1.3  # A siRNA 3% K [ W NF-kBI . NF-kB2 #=
RelB & B £k

1.3.1 siRNA #| & K4 % M Genbank H13E15C
B N NF-kBI .NF-xB2 Fl RelB (1) J7 35 ( J7 %15 .
NM_021975. 3 .NM_001077493 F NM_006509 ), %
H Sigma 7w $2 4 9 BT Ak R &k i Ak
siRNAITF . LATCRJFHIE R TEXT IR, 4 siRNA
JFHN IR 2,

% 2 NF-xBI .NF-kB2 0 RelB siRNA F 75l
Tab.2 siRNA sequences of NF-kBI,
NF-kB2 and RelB

EAWHIBCHIAR S Lipofectamine™ 2000 156 B 7,
LY 58 A W miRNA mimics F9 2 B 50
nmol/L, FURLE T A 0.5 wg; FFLIIA 100 wl 755
AW, 3 24 FLIRFEHINE S 75 5% CO, .37 CH;
FAETMEE S h, R i 58 A 3 R B8 & s )&
WA R E GRS WA CyS ARt s
FAF R ( e BEB6 A 25 .50 .100 nmol/L ) FTg i 4
Lipofectamine™ 2000 R &, /0 3 4, &% 3 ™ E
FL, ZHIFE 20 min J5 AL FLH,24 b J5 %6
PR AN 2 YRR

1.3.2 SLEObE BN B &3 B siRNA #1141 %
FOER YL 24 h 5 ATHE, A RNA 5] & 4%
IR AL RNA, LUK % RNA 4B, 5% 5t A il
¢cDNA. §"38 NF-kBI .NF-xB2 F1 RelB £ [H 5| ¥ 1)
JPHIILER 3. SERTHGE i PCR SYBR N MR &R &L
FHR 100 wl, S 250 :94 °C .5 min 94°C 45
$.60°C .1 min,30 PMEFF, [T FIXT . PCR J
NEHT 3 ~ 15 MBI ZEAT FVER TR IRAF S,
PRI LR A AL, £ 2R 5 R4k 32 X TG
PN CofEe MR A ACH= CTyy — CTh
FIA ACt=2"2% JHHEKMEL P 1Y) mRNA X ik
i A EE 3 OIFBCEYE . MR HEA I 25 R e
T 5 i 19 siIRNA JF J JR 2250 50, H SR 1
SIRNAFIHIRCR( % ) =(1 - AACE) x100%

#=3 ¥ 18 HepG2 4l NF-,cBI NF-xB2 1
RelB EE 5| #F 51
Tab. 3 Primers for amplification of NF-xB1,NF-kB2 and

RelB in hepatocellular carcinoma HepG2 cells

Gene siRNA sequence

Size

(bp)

Gene Primer Sequence

NF-kBI  Sense 5'-GCCCUAUCCCUUUACGUCAATT-3'
Antisense 5'-UGACGUAAAGGGAUAGGGCATdT-3’
NF-kB2  Sense 5'-CAUUGAGGUUCGGUUCUAUTAT-3'
Antisense 5'-AUAGAACCGAACCUCAAUGATT-3’
RelB Sense  5'-CCAUUGAGCGGAAGAUUCAATAT-3'

Antisense 5'-UGAAUCUUCCGCUCAAUGGATAT-3’

B HepG2 A, F2 18 siPORT™ NeoFX™ 15 HA
ToERAE  FRANB 7 10% 64 1S A9 RPMI 1640 1%
FRWAE 37 C 5% CO, B — & W& T A7 5 L K:
Fio BEYLRT— K, A% 2 x 10" A/ FLEER T 24 4L
M b e g > K M G FE R 50% ~60% o e Gy

NF-kBl ~ Sense 5'-TCCTTTTCGCAAGCTGATGT-3" 250
Antisense 5'-GTCCGCTGAAAGGACTCTTC-3’

NF-kB2  Sense 5'-GAACAGCCTTGCATCTAGCC-3" 249
Antisense 5'-CAGAGTCCGAGTCGCTATCA-3’

RelB Sense  5'-CACAAACACATCAGAGCTGC-3" 223
Antisense 5'-AATCTCCAGGTCCTCGTAGG-3’

18srRNA  Sense  5'-CCTGGATACCGCAGCTAGGA-3" 112

Antisense 5'-GCGGCGCAATACGAATGCCCC-3’

1.4 Western blotting # | 3% % siRNA *F HepG2 #m
fit, NF-kB1 \NF-kB2 #= RelB % & & ik 69 % )
WL 1 pmol/L %7 JE & JE Ab 3 24 h T )5 1Y
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HepG2 4, 43 4 4125 (14N 2H( 40 i ok 22 254 ik
) YA MM A RREE B E 1
pmol/L FEWEF 24 h) 25 H B ZH( 25 F Bk + 41
4 ) . siRNA ZH( L4010 + NF-kB1 siRNA | ¥ 41 Jfg
+ NF-kB2 siRNA 408 + RelB siRNA ). 40 i
S A TS A GE B SDS-PAGE [ REZE whifg , i
KN 5 min, 17 SDS-PAGE , I 5% 1k 4 it 28 3¢
IR £ 44 ( polyvinylidene fluoride, PVDF )& I LA
5% R4 15 37 °CEHPA 2 h; TBST ¥ 10 min, FH 3
UMM NF-kB —47i( 1:200 )= 85 F 1 h; TBST %
10 min, F& 3 W, INEHi i =4 1: 10 000 )% i 7
B 1 h; TBST % 10 min, BE 3 K ; KF s BEGHI IR, K
%% e siRNA A J5 HepG2 4l g AS W] Ab 2 40 NF-
kB1 .NF-kB2 .RelB & [ A RIA GO, L LR EAS
GAPDH AR 2 85 FUARX Rk &

1.5 A X 28 R4 4 4 siRNA *F HepG2 48
NKG2DLs %A & 49 %%

Gy M2 S R e AR BT I 1Y HepG2 41,
SER A 3 A R ERAA( AR AL B ) L 25 Ak
PRLA( AT JE 5 R H 24 h ). siRNA 75 Yy 21 ( % e
NF-kB2-siRNAJ& , 5&F e B e & 24 h, 5 4% siRNA
BRI R 1.3 )0 YRR BT R a4, 43 B A
2 ug AT NKG2DLs IgG #di, =il Nl e &
30 min ,PBS i 3 K, A PE ARic F4L BUAPL, [F)
B 1gG1 By B M X BRSP4, 30 # G E 10
min, PBS PRI 3 ¥k, FH DU 68 58 S A BR A o i =X 400
UG AT REAR 1 x 10* A 20 i v B 200 i 5,
Cell Quest FAF53 s -

1. 6 %itzam

KM SPSS15. 0 A7 4e it Ab B, HepG2
25 AE R G 5 NF-kB 3R S8 1% i b mRNA 2
KK siRNA %% YL i J5 NF-kB1 ., NF-kB2 Fil RelB
M RIB N siRNA $2 4R J5 HepG2 41/l NKG2DLs
FIRFIL « £ 5 FoR, LA LFER BT ¢ K56 A0
AR R IT 2253071, LL P <0.05 B P <0.01 £RAL
THERE L

2 & R

2.1 APRHERALHE HepG2 28 N NF-kB A B K%
A% B mRNA # & ik

SE 5 E 7 PCR R I 45 R (3% 4) R, 78
NF-xB BN 8 51 mRNA 4 b, R 247 e 5 Je ik
FRFY) HepG2 40 il N NF-kBI . NF-kB2 | RelA . RelB .
C-Rel mRNA 3k 7K - 43 51 (1. 00 + 0. 20 ).
(1.00+0.19).(1.00 £0.12).(1.00 0. 04 ).
(1.00 £0.09 ); M & e F e AL B 5, 3 I8 55 %
PO AR B NF-kB2 . RelB mRNA % 35 7K 7 B & 7}
L, (13,37 £1.28 ) (25,74 £0.51 ), i 2 4L
WOR IR AR S0 NF-kBI mRNA 3% 35 7K S i A 7F
B, M(2.03 +1.26 ); Al 4bBH4H [6] NF-kxB2 | RelB
mRNA F£IKF i % 22 5 ( ANOVA for factorial analy-
sis, F =455.668,P =0.000 ); [fij NF-xBI \RelA .C-Rel
mRNA Fik KT B 2 F( ANOVA for factorial
analysis, F =0.819,P =0.236 ), 1l L, Z&F e & e
AP IS B RE 40 MR 3 NF-B 5% 56 3805 i 1 AR
MRS N — 20 F AW R

x4 FRERAERE NF-xB HKEM R mRNA RiAKE

Tab.4 mRNA expressions of NF-kB gene family members on target cells before and after incubation with sunitinib ( x 5 )

Group NF-kBI mRNA NF-kB2 mRNA RelA mRNA RelB mRNA C-Rel mRNA
Untreatment 1.00 £0.20 1.00 £0.19 1.00 £0.12 1.00 £0.04 1.00 £0.09
Sunitinib 2.03+1.26 13.37 +1.28" 1.35+0.23 25.74 £0.51° 1.13 £0.10
*P <0.05 vs untreatment group
2.2  siRNA # R PFLBT NF-kBI .NF-kB2 #= RelB # siRNA ¢ %1, 43 %] & N-2-50-NFKBI1 . N-18-50-

B Ak W ROR

2.2.1 WMEEmM AL E SO0 BB WSS
(FE 1), siRNA 3 YL g il b A 20 e e i A
ik, HepG2 YL A9 RIKHR LN 60% -
2.2.2 LB EE PCR &I siRNA 47 4| 5 &
SR O E B PCR K I 25 S s, X 8 41 i Y
NF-kBI \NF-kB2 . RelB B 1) % K 3L 8508 B i 1)

NFKB2 .R-93-50-ReLB , HAMHI R4 510 96. 80 +
2.56 )% (99.33 £3.32 )% F1( 99.92 +3.86 )% , 1%
2.3 siRNA # % £ % %1% HepG2 @& A NF-kB1.
NF-kB2 #= RelB %& & # %k ik

Western blotting Kzl 4% 54( [ 2 )7, siRNA 41
o, HepG2 41 1 () NF-kB1 .NF-kB2 ,RelB ik it
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¥R, 25 VA AL AN 2 iR 4R 2, 25 A B
() 3R A JE R 2R 1 3R 3k g, {3 NF-kB1 3R
KRR T NF-kB2 F1 RelB AYZE A ; HepG2 4
Jit H A9 FE R NF-xB1 \NF-kB2 F1 RelB )f¥J siRNA 4]
5HA 3 4 LA, 3 R IA KA B 22 5 ( ANO-
VA for factorial analysis, F =455.668,P =0.000 );
7N siRNA fE W i F& ik HepG2 40 Jfd ) NF-kB1 , NF-

Before transfection

After transfection

kB2 \RelB Mk &, THRCRIE ; 73 4h, HepG2 4
M2 254 i B IS NF-«B2 \RelB H )3 K A 5K 11 %
IRIKF-W 48 v, SRS O E B PCR A 254 Ak
PRI AN AT ST NF-kB 55 K% % 5% mRNA (1)
TRGE IS, 6B R 20 i = 2R AT NF-«B 55 0
TR

Combination

E1 ZLBRIENE siRNA BRHUE( x100 )

Fig.1 Efficiency of siRNA transfection determined by fluorescence microscopy( x100 )

Ctrl

NE-kB1 | S

Sunitinb NC S-NF-kBI

GAPDI] - S e —_—

Sunitinb Ctrl NC  S-RelB

Relative expression

Sunitinb Ctrl NC S-NF-xkB2

NE-RBY i S —

i -
GAPDH (S

¥ m Cell treated by suniinib
* Target cell untreated
mNC

m Different siRNA

siRNA-RelB

RelB

0
NF-kB1 NF-kB2

2 Western blotting # il HepG2 ZHf %54 siRNA Hi/5 NF-kB1.NF-kB2 #1 RelB & B &ix
Fig.2 Expressions of NF-kB1, NF-kB2 and RelB proteins in HepG2 cells before and
after siRNA transfection determined by Western blotting
Ctrl: HepG2 untreatment; NC: HepG2 cells + blank plasmid;

S-NF-KB1: siRNA- NF-KBI; S-NF-KB2: siRNA- NF-KB2; S-RelB: siRNA- RelB

2.4 mX e RA¥n 2 siRNA 87 & HepG2 28 it
NKG2DLs % ik %

T ARG I 25 R (R 5 ) R R AL A
HepG2 40 i NKG2DLs FJ MICA . MICB. ULBPI .
ULBP2 \ULBP3 iK% 535 A ( 1. 46 +0. 31 )% .
(5.28 £0.53)% ., (1.19 +0.27 )% . (3.32 *
0.42)% 1 (1.17 £0.25 )% , 5P hb P4 NKG2DLs

Tk R Fm, a0 (29, 00 + 3. 32 )% .
(33.24£2.87 )% . (18.00 +4.56 )% . ( 82.37 +
5.85)% F1(9.26 +1.16 )% , [A#: L MICA . MICB .
ULBP2 JhE 32( ¥ P <0.05 ), 1fi] siRNA 5 4% + 24
Yk B 41 NKG2DLs % 3K % 43 5 A ( 2. 31 = 0.
23)% (6.57 +0.34)% (2.21 +0.21 )% (2.32 +
0.51)% . (2.27 £0.27 )% , B AKX T 24 b H 4,
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AR AL HEA (5] i35 2% 55 ANOVA for factorial anal-
ysis, F =35.76, P =0.000 )o 75, siRNA FHWT T

NF-«B2( S5 i A% )RR IR 5 , &7 2 2 e db B g
A1 ANHERE N NKG2DLs #2315

%5 siRNA #3481/ HepG2 4iA NKG2DLs B%RiA( % )
Tab.5 Expressions of NKG2DLs on HepG2 cells before and after transfection with siRNA( % )

Group MICA MICB ULBP1 ULBP2 ULBP3
Untreatment 1.46 +0.31 5.28 +£0.53 1.19 £0.27 3.32+0.42 1.17 £0.25
Sunitinib 29.00 £3.32" " 33.24 £2.87" 18.00 +4.56" * 82.37 £5.85" " 9.26 £1.16
siRNA + Sunitinib 2.31 +£0.23% 6.57 £0.34% 2.21 +0.21% 2.32+0.51%% 2.27 £0.27

*P<0.05, **P<0.05 vs HepG2 untreatment group; * P <0.05, **P <0.05 vs Sunitinib group

3 3t it

PR 40 B B A R S D U EGFR L EGF
TGF-o 2 XU FE FH( amphiregulin, AR )35 1] LU i3
ZRIBARWTE NF-kB 5:H,— 454 GRB2( growth factor
receptor bound protein 2 )/SHC( SRC homology do-
main-containing adaptor protein C )/PLCyl ( phos-
phoinositide-specific phospholipase Cyl )/DAG ( dia-
cylglycerol )/PKCe( serine/threonine kinase protein ki-
nase C )/NEMO & 1%; 3 — 4% 4 GRB2/SHC/PKC/
CARMA3/BCL-10/MALT1/TRAF6/NEMO & 42, Hif
HIEH NF-kB1 5 RelA B8 — SR AAZH 14 28 B33
TIRAR A5 s 200 M M B A8 A AT e A AH
SEFEE B SR DI RE S5 IR  NF-«B U 1 55
FRAe, EE AN R a0 B bk L 4 ) T
( B cell activating factor, BAFF )FI#k 3 K #4005 ,
NF-kB2 Fl RelB JEH B IKALR . NF-kB X NK
M T AR T I I Re e b i A A
FHo Pascal 25 " 3F 57, NF-xB p50/p65 T1E )7 37N B
NK AT ALY SZ A4 Ly49 HE PR e s rptd 4 B 244
HI3 #J% , Guilard %5 2 Ak NF-«B A LA 4% NK 41
L ERC A HLA-G BYZRIB M SR AR S 2 M 52
PRI, NF-kB 16105 15 3 Y J2 16 10 2L 32 A4 3 2 41 o)
PEC AR T B T R 2R AN A BRE

NF-kB {55 1l -5 RAE S il | 20 48 58
AT B S B e A I UTRRL G, AT A5 2 1w 31
T A AT A5 670 1 A AR S L S A
ZUh  NF-kB A IR H I FITER ISR, $778 NF-«B
15530 TR AT A M g 1) 2 A R e v R 4 G B PR A
FHH L A SOl G T Ak NF-«B {7 5 T
DA B JT95 A0 M 0 T, D0 S 2 25007 240 i i 1 X T
A AR5, Ik, NF-«B {55 3 B 26 AN 2506
HORERIVERIZ A0, HET A SEEM AL, A

WF5E F BRI J& NF-kB 15 5 18 P -5 5 2 40 i 1%
FEPEBCZ AR 45 1O &R, 5 NF-«B A3 9 19 &
A RS AR AR, NK 40 T A e A4 i 3R 58 2
32 25 R 2R R4 A A5 9 s i), R PR R AT i
IRFRIB TP ISR B AKEABA A, A KB AR”
A HEIE N A A AT & 1 I BE . 24 Mk A
A SCRR AR T8 BE 5175 28 b A B o 4 S s A0 TG 1k
PEZ AR FHLE . NF-kB & —Fh £ 10035 Th g
WSk AT, 225 TV 2 2 8 0 S va s ARk
SRR PR 22 AN R 858 1) AN [R) L BB A% 5 AH L H Y A
B B 456, MR 4 A P PR 58 1 75 B A HE AR ) 1Y
AYIDIRE , 3K — a5 55 9 20 3 Ak T A2 AR R T Y
FERURAYIA

EFIEEENEFI T HepG2 405 RE TS 4G NF - B
{5538 [ 38 AT WP A5 3 A8 BTG SCR R DL s . AR
R, &P IR B eV T HepG2 40l J5 NF-kBI . NF-
kB2 Fl RelB mRNA ik KV 74 &, £E DL NF-
kB2 il RelB Ft& 0 32, A PLE NF-B 19 EZJEH
NF-«kB2 Fl RelB 20 ) 55 MG iR 48 . I B2 5550 )
FHl siRNA BHWr NF-xBI NF-xB2 Fil RelB iX 3 F H )
FEH , Western blotting 4% J #2785 HepG2 41 il 25 25 %))
Qb3R5 NF-kB2 (RelB %8 3R A KB i = T NF-
kB1, N4 R R BHWT NF-kB2( 557 8% 545 ) IR &FJE
B e ANBEIS SR 41 il 3R 15 NKG2DLs, R, A% 3¢
HAER T & e B el NF-«B 5% 5 i 1215 5
S F K NKG2DLs, £ F NF-kB {5 5l 524
YI R G B i A N & 2R A B 5% s 12
BT I IR 4 MY NKG2DLs 85 I Rk 2Z AT T
— Y

[ & % 3 Wk ]

[1] Greten TF, Wang XW, Korangy F. Current concepts of immune

based treatments for patients with HCC: from basic science to no-



£ 702 -

rf [ s A AT 4 2015 4E 12 H,22(6)

vel treatment approaches [ J 1. Gut, 2015, 64( 5 ): 842-848.

[2] Galuppo R, Ramaiah D, Ponte OM, et al. Molecular therapies in
hepatocellular carcinoma: what can we target? [ J ]. Dig Dis Sci,
2014, 59( 8 ): 1688-1697.

[3] Vallabhapurapu S, Karin M. Regulation and function of NF-kappa
B transcription factors in the immune system [ J ]. Annu Rev
Immunol, 2009, 27. 693-733.

[4] Beinke S, Ley SC. Functions of NF-kappaB1 and NF-kappaB2 in
immune cell biology [ J . Biochem J, 2004, 382( 2 ): 393-409.

[5] Miller SC, Huang R, Sakamuru S, et al. Identification of known
drugs that act as inhibitors of NF-kappaB signaling and their mech-
anism of action [ J . Biochem Pharmacol, 2010, 79( 9 ): 1272-
1780.

[ 6] Brown KD, Claudio E, Siebenlist U. The roles of the classical and
alternative nuclear factor-kappaB pathways: potential implications
for autoimmunity and rheumatoid arthritis [ J ]. Arthritis Res Ther,
2008, 10(4): 1-14.

[7] Visekruna A, Volkov A, Steinhoff U. A key role for NF-kB tran-
scription factor c-Rel in T-lymphocyte-differentiation and effector
functions [ J ]. Clin Dev Immunol, 2012, 2012 : 239368.

[ 8] Shostak K, Chariot A. EGFR and NF-kB: partners in cancer
[ J]. Trends Mol Med, 2015, 21( 6 ): 385-393.

[9] Nottingham LK, Yan CH, Yang X, et al. Aberrant IKKa and
IKKB cooperatively activate NF-kB and induce EGFR/API signa-

ling to promote survival and migration of head and neck cancer

[ T]. Oncogene, 2014, 33(9): 1135-1147.

[ 10 ] Freudlsperger C, Bian Y, Contag Wise S, et al. TGF-B and NF-
kB signal pathway cross-talk is mediated through TAKI and
SMAD7 in a subset of head and neck cancers [ J ]. Oncogene,
2013, 32( 12): 1549-1559.

[ 11 ] Pascal V, Nathan NR, Claudio E, et al. NF-kappa B p50/p65
affects the frequency of Ly49 gene expression by NK cells [ J ]. J
Immunol, 2007, 179( 3 ): 1751-1759.

[ 12 ] Guillard C, Zidi I, Marcou C, et al. Role of HLA-G in innate im-
munity through direct activation of NF-kB in natural killer cells
[ J]. Mol Immunol, 2008, 45(2): 419-427.

[ 13 ] Spagnuolo C, Russo GL, Orhan IE, et al. Genistein and cancer:
current status, challenges, and future directions [ J ]. Adv Nutr,
2015, 6(4): 408419.

[ 14 ] Capece D, Fischietti M, Verzella D, et al. The inflammatory mi-
croenvironment in hepatocellular carcinoma: a pivotal role for
tumor-associated macrophages [ J ]. Biomed Res Int, 2013, 2013 :
187204.

[ 15 ] Nakagawa H, Maeda S. Inflammation-and stress-related signaling
pathways in hepatocarcinogenesis [ J ]. World J Gastroenterol,

2012, 18( 31 ): 4071-4081.

[ WFEEE] 2015-09-06
[ Ax4mE] wHE

[f&EIEHH ] 2015 -11-04

0 <

0 <

OO

BRERVDHPITEREREZERALZMAK EREFRNRXTRE" IBINE

LA ERE R ISR PR 2 KB, HE ] 2 AR A

AT R, i 1E 2 A, ZESP XU AE Y R or AR A A R, HH A

MR R TE R R ARG S R P B2 B BT NS, RO R AT AR 2 PR L TR BE AN A ARk
ZAELMBEG TR TCRRAARRIC TORE" YA . AT H EIPA T TOAE” BUE ISR 22 AR SR AR AT N
A ARSI . A B ORBHEE AR B AR, AR AR TR 4 22 L 5 A e SRR O T A N B30T I i i 27 Al 7
FLHE, LR 55y, 5 TR ™ Gl 4p R e 0K R R AR SO TR iR AT

LA 3 =0 VGRS, BHCTARE I A C S iUR SRS | B a2 =057 S g USR5 .

2. AN S =05 T ARBEE S BHE AR N 2 ) R AR PIBRR Fr L 26 F S8 AR 5818 3C | B i o 5 LAY 2l 7

e AR 5 =7 " SR A SO 55

3. AR S O A SN AT B . IR SRR A A =y BT IR SO F I O, R TR SE U 18 SO, HLAY
PR T8 5 2k 0 AN 5838 , W RG] LA 75 1 @AY 44 B BGE SR SN 25

4. AHESEBERE AR A AT P MG B o PR TR B A2 R P A B ST HERE R AT A7 W f D i 482 (L ) 3 o Ak 44
Wk 2207 AR5 L P AR W RG] ) A PP o 30 19 A AR SRR VRIS o

5. AMEL B SCE AN . A 1B SCE 238 L S 1 B[R J838 44 e A8 30, FFXHE SO B 50 JE ) Z 0 4L 5 18
SO RN SENESR B A4 A B e SO SRR WA B A R . 18303 44 BB — LR AR WO 18 SOA S TR 24 R

TR, B DA JC S SRR AR TTRRE RIS B 4

(W SHUETE S



