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HTFRBEIEE NF-xB =K1 1215 5 AFF7E HepG2 4 NKG2DLs 3R 1%

FFR L HoM B FEA A R ER R A, EE2E (1. AFEMAKRF RITER hik
F, TR SN 510282, 2. A MEKRF BALWEFR ARAAFEAMFEMAN AHELFER T £8 4y
10029; 3. M TFHE+_ARKER &+, & 7 M 510620 )

[ E] 89 EiMeFe et NF-«B 558 #iE S ITHE HepG2 M54 H ARG AN 2 WAL 5 D BA( natural killer
group 2 member D ligands, NKG2DLs )4 TALE . F ¢k : W HUARSNEFR HepG2 A0H , B 200 M58 15 L VkAG ) 1 wmol/L &7 Je &
JEALFE HepG2 A 24 h Bl 5 DNA 5451500, SEF 3¢ 65 H PCR A I 25 W AL PR BT J5 40 AL DNA #5451 2 20 T mRNA %35,
Western blotting #1235 L1 NF-kB 3451 F0 4157 4L B HepG2 40 HT )5 NKG2DLs % 17615 & IKKa #1 IxBa FiATH 0L, £
K GFRE AL IS  HepG2 40 i ¥y % A AN [R) P 13 DNA 514535 H. AP-1 ATM ,ATR mRNA 357K B 8 7+ =5 , i CHKI
CHK2 .GSK3B mRNA ik /KB i B AIC s AN R AL FRA ] DNA 5 iE AR AR 540 F mRNA KA A B E 2 H( F=61.242,P =
0.000 ), NF-xB #1631 75] JSH-23 Al &% HepG2 4l NKG2DLs 2 [ #i5 & , 1fii NF-kB % 5516 M3 305 TNF-o . PMA 35
ALK HepG2 408 NKG2DLs 25 AR5 H( F = 15. 043, P =0. 000 ) ; £F J& 4 J& b B b 98 40 i 5 NF-«B B9 30 14> 7 IKKo F 40
TS 2> 7 IkBa B . £ 4 AFJ2 2 AT AT DNA #0405 18 5 2> 7 0% NF-kB 2% B i 72137 5 b o 20 e 3% 3k
NKG2DLs,

[ kiR ] &8 e ; ITA B ; DNA $14518 5 53T s HepG2 4l ; NF-kB ZCH5R ML
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Sunitinib induces the expressions of NKG2DLs on human hepatocellular carcino-
ma HepG2 cells by activating alternative NF-kB pathway

Huang Yuxian', Chen Xintong’, Lin Xia’, Weng Guanyang', Guo Kunyuan', Wu Bingyi', Song Chaoyang', He Yan-
jie', Li Yuhua'( 1. Department of Hematology, Zhujiang Hospital, Southern Medical University, Guangzhou 510282,
Guangdong, China; 2. Incahn Institute for Genomics and Multiscale Biology, Mount Sinai School of Medicine Levy Place
New York, NY 10029, USA; 3. Department of Hematology, Twelfth People’ s Hospital of Guangzhou Municipal , Guang-
zhou 510620, Guangdong, China )

[ Abstract ] Objective: To investigate molecular mechanism of sunitinib-induced expressions of natural killer group 2
member D ligands ( NKG2DLs ) in human hepatocellular carcinoma cell HepG2. Methods: HepG2 cells were cultivated
by routine method. DNA damage in HepG2 cells was detected by single cell gel electrophoresis ( SCGE ) assay. The ex-
pressions of DNA damage-related molecule were quantitated by RT-qPCR. The levels of NKG2DLs, IKKa and TkBa were
determined by immunoblotting. Results: Single cell gel electrophoresis revealed that HepG2 cells have various degree of
DNA damages after exposed to sunitinib. RT-qPCR analysis showed that the expressions of AP-1, ATM, and ATR mRNA
in HepG2 cells treated with sunitinib were significantly increased, whereas the levels of CHKI ,CHK2 , GSK33 mRNA were
markedly lower. While the NF-kB inhibitor JSH-23 decreased the expressions of NKG2DLs in HepG2 cells, the agonist of

NF-kB increased the expressions of these molecules. Furthermore, in HepG2 treated with sunitinib, IKKa was phospho-
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rylated, and IkBa was activated. Conclusion: The data indicated that sunitinib induces the upregulated expressions of

NKG2DLs in carcinoma cells by DNA damage-related molecules with activate the NF-kB pathway.
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family member

AR UR S CE R, & e e AEH T
s HepG2 ANMEJS , &7 JE B JENE N ZHE S I A TR
D SZ A A ), T L2 EL T I P R AR e A A P
Z A& ( vascular endothelial growth factor receptor 1,
VEGFRI ) i/ AE K 7 324K o platelet-de-
rived growth factor receptor oo, PDGFRax ) . T4l S K+
ZAK( stem cell factor receptor, C-kit ) FMS FEFR B R
T4 3( FMS-like tyrosine kinase 3, FIt3 )55 /rF 0 i,
sk LR W 7 o e o S T B O w8
ToEEN L A0 B AR LR R -2 A5G X EH( B cell
lymphoma 2 associated X protein, Bax ) .Noxa( X FRhY,
T 20 A L AT A AR A9 I 95 2R B0 B TR, ATL-dee-
rived PMA-responsive gene ,APR ) .p53 iR T- ¥
+ ( apoptosis of modulator upregulated p53,
PUMA ) \p53 JEREIER . S4h, &F e B e ol LIFE
SRR 2R 35 TR A e A S e AR M T AL R RC A
— A A ARSI 2 5L D B natural killer
group 2 member D ligands, NKG2DLs ), 34 5# NK 4 ffg
X iR 240 B %) % £ SRR, 7 JE A e A2 e 4
3K NKG2DLs 5 |25 MHC- T 2REEMISE T A
8¢ B( MHC class T -related chain molecules A/B, MI-
CA/MICB) N4 i % 458 H ULL6 Z5a & H
( UL16-binding protein, ULBP ) 3K A x., R4, &F
JeRk el i AR L {5 5 i i bR MICA/B ¢ ULBP2
SEINFR IR e, B SE B 45 R s EE S EIN T
kappa B( Nuclear factor B kappa NF-«xB ) {551 i
5 PR NF-«B2 il RelB 2 B SR fA 41 AL 11 55
Mg, TEfE 7215 MICA/B J ULBP2 & [ 1 e
AN b, NF-kB2 Fll RelB K 2 iR 1K A . STk
[ 1-3 Hlas , R FEAN ) 30035 R 215 e e A i 2 ik
NKG2DLs g rh & 3, DNA $i0ie & 5 i HL e
R, TA 9 AR R B 25 4 R0 s S 20 e 0
DNA $i#i, DNA #4318 5 73 F ATM/ATR 3Kk,
PE NF-kB {558 i, J7 3l 22 B -5 g 20 18 52 A0
KR SED, A5 e A0 M s A s AR . R4, &F e
B e 5 SR 41 A #3K5 NKG2DLs J& 75 5 DNA 545
1B SN A K A B LE DNA &5 53 F . 5 NF-«B
SRR R A BB A AR K AE AR S T ik —
LRV .

sunitinib; hepatocellular carcinoma; DNA damage repair signal molecule; HepG2 cell; NF-kB gene
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1 #MeEHE

1.1 fmietkl £ 2XH

NI HepG2 4H AP Fi A 5246 28 (R A7,
FEERH FEHER + BEHER ) LRA 7 1 RPMI
1640 Higp kb3 . SRR AT e e 1 A 26 [ i
Fii 23 F], DNA i 457 B A 50 &0 | Eig IR AR
PIRHA BRA ), NF-kB e 5636 PRl 7] JSH-23 F
—P1: IKKo , IkBae FRELHL I Med Chem Express,
MICA/B H.4i, ULBP1-3 H47, —HT( NF-xB1 , NF-
kB2 .RelB . TNF-o )il PUMA FAHLH I [ 3% BD
AL PE FRICEESUR 1gG, W A L5 YA W,
Gibeo 4= 135 W A i £ A W B A FR A W],
RPMI 1640 W [ L A= 1 4= 9y 1< 25 BB A FR2S 7,
cDNA & A A1 PCR if 7 g B 7 P 8 Fermentas
( MBD)ZA ], 5145 h L A9 28 "l 4 e Lipo-
fectamine™ RNAIMAX #4545 H Invitrogen 23 A
( Cat. No. 13778-075 ), HRP #5ic () GAPDH N £
H B HE A TREA RO W] I E 55 1eG (H +
L chain specific )4 Southern Biotech, Immobilon
western chemilum HRP substrate , Immobilon-P Trans-
fer Membrane ¥4  MILLIPORE A& , Opti-MEM
B R ELM 1 Gibeo( Cat. No. 31985-070 ), it =X 41 g A
4 F 32 & Beckman Coulter 23 H] , Biophotometer 4 4]
GG HETHIE A 36 [ Eppendorf 24 H], PE9700PCR
100 A SE[E PE 23 7], AKCF AR L IKAXE F 26 [ One
Lambda 2\ ] , {8 # 56 2 5 A Olympus 24 7] .
1.2 32\ oLt i v, kA M AT A e AL 22 3F HepG2
2 i DNA #9358 45 5 oL

BN R F VK B R 2 BRSCHRL 4 ] Wi gk
1 wmol/LEFJE R JEALBE 24 h BT Ji5 (4 HepG2 4L, 73
7 HepG2 4L A b BRZ  HepG2 20 it 245 4 b 2 .
C 1)« ) RS )54 200 e B VR P A e i e 0, 7253000
ANMEAFTE A, A6 F I KT 90% 5 85 1E 1 S BN
B 37 C KB L AR AR & 4 R
24 mm x24 mm B 5 (2 )5 — 2 B &2 8 110
wl BT 308 0. 8% WY IE 44 md BRIEWE 08 1 2 B b
R b, Eaad IR ETT, 4 C [E 1k 10
min ;( 3 )35 2 B A < B i) B0 B DL 13
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HY LB 37 °C Bt 538N 0. 8% BRI SUEEIE
L, RS, TS Wl BT S5 2
e b S S A4 °C VKA B4k 10 min, FR2 H1EE
G R 2 35 A5 (4 ) AN 24 8 A i
YR BRAH BN E A AR D 4 °C 2 1
h, LBRA W B 4N 5 RNA, HE R 4 4% i
DNA ;( 5 )ffffig : A2 fife i B 203, /D i vk
I PBS ZZ il R vh vk 3 W, B R T FLTK
TR FL KR v B R B 20 min, fff DNA £ 7550 F
i3 6 ) HLUK : PR HLUKAY B HL R 23V, AR LUK
BT HIIL 280 mA 4 °C R HLYK 20 min;( 7 )L K&
et mPk o B U 20 R A VKR Y PBS 22 o
W2 10 min, AR RTRS B SR AR, BT, SRS )
Bilg L 30 wl AL o mEgefa, 35 B . 7F
PRI TSR, otk I iE >t A 590 nm,
i SHD 400 #5532 FRAR , % (A i W20 JEAH .
TriTck CometScore ™ BAFIEAT 434, 115 H £ 2 46
K ( tail length ) JE#B DNA (AR} [ tail DNA
(% ), DNA i DNA (I E 2k ] R AEL ( tail
moment, TM )1 5 R HE DNA FIXT & & ) - FL ],
Olive BHH( Olive TM, M\ 3k %% i 7 0 3] 2 50 4% &
T PR 5 REHR DNA FHXT & & 1 e B ) S5 S50,
FHT VA DNA BT R .

1.3 3% 8 & % PCR #& M AF o B 4k 32 %
HepG2 2 /i DNA #4515 5. %-F mRNA £k 693w

e 1 umol/L £ JE BB E 24 h Hi 5 1Y
HepG2 4 fl, 43R 2 2H: HepG2 4H il A< 4b L 41
HepG2 125 /b 2 . FH RNA 050) & £ 4 g
A RNA, HLUK % 5 RNA 4057, [ 5% 554 i cDNA.
JFREIN Y DNA #0548 52 53 S PCR 5191551 W,
1., PG E R PCR KV : SYBR I A £ &
fRFL M 100 pl,94 °C .5 min, 94 °C .45 5,60 C .1
min, 30 MG, [ B2 FIXT IR, PCR OB 3 ~
15 MR ZEIEAT T E R T CANRAT 5, T H L
I AL, PO 2 5 B4 38 XK B PR E R A
CtfH. HIEAFACU= Clyyyn — Cly s FTA ACE=
2 A% ARG N Y mRNA AR, A E
523 YOFBCEIE
1.4 Western blotting # | NF-xB % #h 7] & 7 4] 7]
%t HepG2 #a i, NKG2DLs &34 69 % "

W £ X B30I () HepG2 4, 3 5 #H . AR AL B
(AR LY RE 3 ) | 25 ) b P20 (S8 40 il 28
SERIRETE R 1 pmol/L IEWEE 24 h ) JSH-23
HOFAIM L 7.5 pmol/L JSH23 FLHEFH 24 h;
JSH-23 Jy NF-kB % 5% 3% ¥ 30 & 5 ) . TNF- 41

(44 0.5 wmol/L TNF-o AbFH 24 h; TNF-«
N NF-kB e il PR sl ) ) (PMAC 241 iR 28 0. 2
pmol/L PMA HMEF 24 h; PMA & NF-xB 5% 5% 3%
PRSI )2 . T 20 A 24 i v b B S A =
SDS-PAGE L HEZE v ik, ik K H 44 5 min, 7647
10% SDS-PAGE , ] W& % 12 %% JBE 22 5% fw 9 & I
( polyvinylidene fluoride, PVDF )& I ; LA 5% Hii i
490537 CE A 2 h; TBST % 10 min, BE 3 X,
&5 A NKG2DLs( MICA/B. ULBP1 ~ 3 ) — ¥t
(1:200)ZF &% H 1 h; TBST %% 10 min, H & 3
ULIMERT R B 1: 10000 ) ERFEF 1 h;
TBST %% 10 min, & 3 K ; K S BEGIA R

&1 BHEZAE HepG2 DNA {718 £ 5 F mRNA 3| 41/5 5
Tab.1 Primers of damaged DNA repair signal molecule

mRNAs in hepatocellular carcinoma HepG2 cell

Size

Gene  Primer Sequence

(bp)
ATM Sense 5'-ATTTCGCTTAGCAGGAGG-3’ 697
Antisense  5'-CGTAATGCCCACAACTTC-3'
ATR Sense 5'-GCCACTTCTCAACATGAATG-3’ 125
Antisense  5'-GCAAGTTTTACTGGACTAGG-3'
CHK1 Sense 5"-AATTGCCATGGGACCAACC-3’ 145
Antisense  5'-CTAGAGGAGCAGAATCGATT-3’
CHK2 Sense 5'-CTGAAGTCTGGGCAGAAGTC-3’ 205
Antisense  5'-GTAGAAGGCTGGGCTAGAAC-3’
AP-1 Sense 5'-GGCTGAGCCTACAGATGAAC-3’ 164
Antisense  5'-AACAACACTGGGCAGGATAC-3’
GSK3B  Sense 5"-CTGCACCTTCTTTCCAGTGA-3’ 122

5'-GCATTGGTGCAGACAAGATG-3’

Antisense

1.5 Western blotting # | 4% J&. % J&, & 2 %+ HepG2
20 e, IKKow Fe IxBo & 3% 69 %)

W& 1 umol/L #FJE B JEMEE 24 h A5 By
HepG2 4ilfil, 43 A AL BRAL | 25 A B 20, 4 i 24
fi A FRS , A GE fE SDS-PAGE _FREZE mhilk , 3 7K
RIS min, 1T 10% SDS-PAGE , JH 1B %5 1 i i &
R LA polyvinylidene fluoride, PVDF ) [ LA
5% WifE2E 44 37 «CEFHA] 2 h; TBST %k 10 min, T 3
LI IKKa  IkBa F1 GAPDH gt (1 1:200 )% i
J%F 1 h; TBST ¥k 10 min, & 3 WK, INEHif 41
(1:10 000 )= JEWHFF 1 h; TBST % 10 min, HE 3
UG REEG I, E B KT R R AR
ki I Bio-Rad B A-EAT € AT -
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Yoit A

K SPSS15. 0 3K F i 1741t 4 AL B, HepG2
A 25 WAL PERT S A0 DNA #0515 00 NF-kB 3
AL 5 mRNA k7K IKKo Fl TkBa 28351
B NF-xB i 2l 1) K 40 0 50 &b 2 s 4 i w S
NKG2DLs & FIRIAE I DL x =5 3w, A1) AL
S HTECXT ¢ R g AL R 7 225087, LA P <0.05 %
INEFAGIERE L

2 # R

1.6

2.1 AFRABRAE-FE HepG2 40/ DNA Hi4s

AR5 I R KRG I 25 SR 1.2) R, TE
HepG2 AL 1 wmol/L £7JE 5 JE AL HLHT, K
JE . EZ R DNA H 43 . TM il Olive TM 43 5 K
(8.20+0.21 )% .(32.76 +0. 98 )% .(2.81 *
0.54 )% FI( 1.00 £0.20 )% ; Z&F e B e b # )5, Z

BKE ZEDNAH S BFETMAIOlive TM 4351 A

A B
140 : 1oy
190} -=Comtol = oo atotrdl
E 5“”"““[‘ il S= R” Slll'lllll)lh mretmment
=11} —
5 ; 60
= a
= = 40

HepG2 HepG2

& 2

(15.30+1.14 )% .(84.35 +0.48 )% .( 13. 13 +
0.39 )% FI( 41.36 2. 18 )% ; #4924 245 4 b B H
Ji P 55 I PR DK A TR R 25 R A St X
(1=28.57.P=0.001,:=5.578 .P=0.033 ),

Sunitinib treatment

Control

1 BB IKENEGTRERALERE
$RANAE DNA {7 SSEERERHA %200 )
Fig. 1 Morphologies of the DNA damage of HepG2
cells detected by single cell gel electrophoresis( SCGE )
assay before and after treatment with sunitinib

under flurecence microscope ( x200 )

D
45 & |
M) +~ s Lontro
120 : 4‘;’ I Sunitinib tretment
100 + s Control 351
E Sunitinib tretment - 30l
LT T = -
- & 251
£ 60F 2 20f
E 40 o I5p
= . 10¢
a0 b ;
20 fiit st

L= 0

HepG2 HepG2

BA 20 P R B EB k4G N £F TR R AL R TS B 4B A DNA #3145 & TUig iR

Fig. 2 Indexs of the DNA damage of HepG2 cells detected by single cell
gel electrophoresis before and after treatment with sunitinib
A: Tail length; B:Tail DNA( % ); C: TM; D: Olive TM
The tail length, Tail DNA( % ), TM and Olive TM were significantly increased after

treatment with sunitinib, which indicated that the cells had different levels of DNA damage

2.2 AFRRRARHE HepG2 %8 ML 3 DNA #4515 5
2-F AP-1 ATM . ATR mRNA #) & ik

SERF D¢ i PCR Rl 25 (3% 2 ) WoR, 7E
DNA i8R A5 540 F mRNA 4, K447
B JEALHY HepG2 YUY AP-1 .ATM .ATR .CHKI .
CHK2 . GSK38 mRNA £ ik 7K F 435 A (1. 00 =
0.09).(1.00 £0.18).(1.00 £0.13).(1.00 =
0.13).(1.00+0.06 )FI( 1.00 0. 12 ), L&FJE#
JEALBR)E , FEESE AP-1 ATM . ATR mRNA & ik7KF
B ThE 205 (3. 18 £0.43 ) .(1.35 £0. 11 )Fl
(1.38 +£0.07 );1fii CHKI ,CHK2 ,GSK3 mRNA ik
KB i FEAR, 23 5 (0. 69 +0.05).(0.62 +

0.06 )FI(0.81 £0.06 ); A [F 4L L2 [A] DNA 451 £ 1%
BRGS0 T mRNA RiEZ R A BELRITHE
X.( ANOVA for factorial analysis, F' = 61. 242, P =
0.000 ).

2.3 NF-xB i3 7 fe 44 7] 25 HepG2 4m i, MICA |
MICB #= ULBP2 % & % ik 49 % %)

Western blotting £ Jll 45 52 &l 3 ) 7~ , TE A AL
FHZH , HepG2 41l iy NKG2DLs( MICA . MICB ., ULBP1 ,
ULBP2 Fl ULBP3 )& [ ik & B i 5 Ik 47 e B
JEALFRS , AP 25 My kb 3 40 NKG2DLs & [ %5 & T+
5, LA MICA \MICB #1 ULBP2 J}7 Ky 35 A8 410 16 571
JSH-23 41,5 Fh NKG2DL # [ & iA 5 5 KA B4
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AAML, 2 A S A MAE B ) TNF-o 20 AbFRA (R 22 A W2 G0 it 2 L( ANOVA for facto-
PMA ZH 1,5  NKG2DL % R A R 5240 B4 rial analysis, F =15.043,P =0.000 ).
AHAL, [EIRELL MICA \MICB H1 ULBP2 JHE 2k 3, R Al

®2 HFRERAERIGZHAM DNA H{HGEE 5 F mRNA RIEKF(xxs)
Tab. 2 Expressions of damaged DNA repair signal molecule mRNAs in

HepG2 cells before and after incubation with sunitinib ( x x5 )

Group AP-1 mRNA ATM mRNA ATR mRNA CHKI mRNA CHK2 mRNA GSK3B mRNA
Control 1.00 £0.09 1.00 +£0.18 1.00 +0. 13 1.00 £0.13 1.00 £0.06 1.00 £0.12
Sunitinib 3.18 £0.43" 1.35+0.11~ 1.38 +0.07" 0.69 £0.05 0.62 £0.06 0.81 £0.06

#* P <0.05 vs control group

A B
Sunitinib B Control With TNF-a
-+ JSH-23 TNF-a PMA With Sunitnib With PMA
141 B withJSH-23
12F 1 T [
4 2 ] T ! R
-
o 1.0 |
2
=
=
o
s 0.4
ULBP3 =
0.2

MICA MICB ULBPI ULBP2 ULBP3

3 #FRRE B .NF-«B Hzh3 K MHIFI3S HepG2 4HAf NKG2DLs Ri%HI# AT
Fig.3 Effect of treatment with sunitinib, inhibitor and activator of NF-xkB
on NKG2DL expressions on HepG2 cells
A: The activator of NF-kB promotes the expressions of NKG2DLs and its inhibitors inhibit
their expressions on the HepG2 cells; B: The histogram shows that the activator of NF-kB

promotes the expressions of NKG2DLs and its inhibitors of inhibite their expressions

2.4 APRFRAIA S HepG2 2t IKKa = IkBa

Fk KT T AL Sunitinib
Western blotting ¥ & JE & JE AL BRI S HepG2 - + M(<10%)
A IKKoe F1 IeBa 25 Y 3K, 45 5R( 8 4 ) IR, KKq ' = -
PP Ab IS IKK o 635 W0 3 TALBERT, [ (1,04 = 1 R 36
0.16) vs (0.36 £0.06 ) J; i IxkBa 5 4FAH S, B GAPDH | - 36
HepG2 4fifu 2t 24 ¥y 4k 3 )5 25 17K 7B AR T 25 %)
ALFRAT (0.45 £0.02 ) vs (0.79 £0.06 ) |; BiFhE 4 Western blotting 147 2% R AR5
HWRBZERAGIH R (B P<0.05), 45 B4R IKKa #1 IxBa R i%
PR 6T e R TR AL P S NF-xB 38 J& 30 41 3] TkBa Fig. 4 Expressions of IKK« and IkBa on the HepG2
A T R I SR B S, T AR A YA cells before and after treatment with sunitinib

T NF-xB {5218 B4 55 B A2 1 B0 determined by Western blotting
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3 3t it

SESRL TR EF T R JC 2 22 I8 55 2 1R T AR L fig
[FIEFH 22 25 A5 5 1% T30 2, A B i e i A
HERVE o 32 1R 1 2 TR B I8 ( receptor tyrosine ki-
nase , RTK )7E— Z 51 40 Mg A= 4 JE HAC ) an 4 i A= K
IMEFIBET RGBSR EEE . R
L fibded X A AEAE RTK IHREZX AL, T 3 i
FEANMAE K AT & A3k . VEGFR \PDGFR , c-Kit
5 Flt-3 J& T 32 VR 2 Rty , 7E 1R 22 b g 4t i v v
o3k, BEAL W AT R JE A i BB R AR
ARV ) —WF I (AL lg 30 7 Je & Je i AT
FEAM HePG2 (A T4 FH B 40 AL )45 53 i
/N, HepG2 5 22 1k b 34 DU ol A2 A i S 2 94ty , #0400
Mo 47 Je B e ¥ F )5, VEGFR . PDGFR | c-Kit 5
Flt-3 8RB B TR, #2867 B B e X HepG2
20 L 1Y) 32 A T SRR A PR A RIVE . & e R e
XoF 9 240 JH 47 A 98 2 1+ 7 RUb 1 3 =X 4 i AR
TUNEL 7 08 T4 I rh 45 2R SE

SCHRHR B B 2 WF 9T B0, o3 1 H0 1) 25 9 06k
JAAM NKG2DLs MRIB B A AEH, EAR 0+
#2510 iR 40 D NKG2DLs 2635 B 5 SR IR
[F] , ECrb L 1R 18 it 00 ) 500 7 JE % JE g5 AR
ol AR S — B AL B AR R B
Je5 3 AN HepG2 4fi il NKG2DLs 3352 #F NK
A AT PE” EERUE S, &7 8 5 e W 7 Fiiya 2
JLHT , HepG2 411 it NKG2DLs ¢35 A% A, X} NK 4f
N it O R A (B ZY = e = =g o 1 )
NKG2DLs Fik R0 g FhiEr, %7 NK 40 i 5% 45 St
B 5 T i s I FLET JE B8 JE BE RS 12E I e 400 ity 3 38
NKG2DLs 5 Fi#3Eik MICA/B N ULBP2 R4 5.
AR 2, 75 i Rd 4a AL 1 23K NKG2DLs (143 Z ALl
JEfT AW, EA Nk

H AR 2## A DNA 51418 52 = 1 -5 e
A0 NKG2DLs 23547 B 8 X &R . Stephan %5274
9, DNA $8t 5 1& &2 = i % S5 R 40 i 3 ik
NKG2DLs. FEAREL & 7 it 259 i RICT |, 40
1Y) DNA 51473 5 8 AT 0 {7 5 6 2 40, 1 ATM B
ATR B , 35 S0 38 il 1 — 20 36 A0 T Wi 04 1 - 1
BN NF-«B {5538 % , M55 NKG2DLs HY 3R,
Weizman 25" $2 38 , 0% 5 11 1( active protein-1,
AP-1 )BEEX A DNA it 45 [ 1, 118 NKG2DLs 15
ik o AWEFE Y, S R I F UK R R IE SR JE R e
Ab B b A0 fL S A7 AE N TRI R BE 1) DNA #6547 , 52 A ¢
J65E  PCR 45 S 7 &7 Je 2 e Ab 215 19 b 983 20 i

AP-1 ATM . ATR mRNA 23k 7K F- B &8 7} &, GSK3B
FEIR K B, X 5 BE A SRk R T8 2 — B0RY;
CHKI .CHK2 mRNA FRik7KFF [, #878 ATM (ATR
Al B A A R TR ER, ROE H Rk
&I

NK 4 6376 A FC R 1) 2 35 22 22 i DR 28 4 i
PIEREE (4 2], J R RANI] , B R ek i Fp A e
TRAKEAANTR] 33 Ff 3 428 9 B 2 RS J2 B — L
155 FREMS MR . NF-kB & —Fh £ [ 45 Th fig
WG SN F, T2 25 TF 2 3 R 0 S k3
ST R R A AN R BE A AN TR, BEAZ 5 A L B A 3L 1A
) Bl T 25, MK 40 I N I 5% 1) 75 22 % AR TR] 1)
AYIDIRE , 3X — 5555 92 20 I Ak e T A2 AR E T 1Y
%'ﬁ%*ﬁ%é\ﬁg( " NF-«B ( nuclear foctor-kB )&
— N RKEWE, B4 5 D 5 : RelA( p65 ). RelB,
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