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CNE2/DDP 4ijifi( faj#k ABCG2"#"CNE2/DDP 4ilif . ABCG2"" CNE2/DDP 4l fifd ) NKG2D B 4&( natural killer group 2 member D
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CNE2/DDP ZH a1 ABCG2""* CNE2/DDP 4 ifi caspase-8 1 1k 7K T RN KL {4 5 it f37 . RT-PCR 4 I £F J& & J& &b 3 i Ji5 P
CNE2/DDP 4l DNA 0185 255540 F mRNA [93%3k . 45 R : CNE2/DDP 400 + NK 404 s i f CNE2/DDP 4
i caspase-8 T T X5 B B 485 5 4T JB B R AL B (9 ABCG2"™ CNE2/DDP 40l + NK 40l i 21 F1 ABCG2"** CNE2/DDP 4 ity + NK 41l
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Je#: e I gl i S DNA #5182 R G RA5 50 FH NF-kB I35, 75 S 25 875 CNE2/DDP 4ilffd NKG2DLs [k,
[FEE 22 FRAE T A2 AR AR 55 38 S AN ZRL AR5 538 ST NK 20 M35 0% g 4 B gl 1
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Mechanism of sunitinib inducing NKG2DLs expressions in multidrug resistant
nasopharyngeal carcinoma CNE2/DDP cells

HUANG Yu-xian', WANG Yang’, LI Yu-hua', YANG Yu-lian', ZHAO Tong-feng', HE Qing-mei', LU Hui-fang',
HE Yan-Jie', HUANG Rui', GUO Kun-yuan'( 1. Department of Hematology, Zhujiang Hospital, Southern Medical Uni-
versity, Guangzhou 510282, Guangdong, China; 2. Lung Cancer Institute, Guangdong General Hospital, Guangzhou
510080, Guangdong, China )

[ Abstract ]| Objective: To investigate the mechanism by which unitinib induces up-regulation of NKG2D ligands
( NKG2DLs ) expressions in nasopharyngeal carcinoma CNE2/DDP cells with high or low ABCG2 expression ( ABCG2"*"
CNE2/DDP cells or ABCG2" CNE2/DDP cells ). Methods: Caspase-8 activity and mitochondrial membrane potential
were detected by caspase-8 activity kit and mitochondrial membrane potential assay kit in ABCG2"*"CNE2/DDP cells or
ABCG2"" CNE2/DDP cells after co-cultured with NK cells. Expressions of signal molecules involved in DNA damage and
repair system were detected by RT-PCR in ABCG2"* CNE2/DDP cells and ABCG2" CNE2/DDP cells before and after
sunitinib treatment. Results: Caspase-8 activities in ABCG2" CNE2/DDP cells and ABCG2'*CNE2/DDP cells were sig-
nificantly increased after co-cultured with in NK cells. After treatment with sunitinib, caspase-8 activities in the co-culture
system were 1 — 1.5 times higher than those in the untreated ABCG2"" and ABCG2'"" CNE2/DDP cells ( P <0.01 ).
Sunitinib inhibited mitochondrial membrane potentials of ABCG2"" and ABCG2""CNE2/DDP cells in NK cell co-culture
systems, with the potentials in two kinds of sunitinib-treated CNE2/DDP cells decreased to ( 76. 58 +2.32 )% and
(73.11 £1.93 )% , respectively, which were markedly lower than those in the untreated ABCG2"" and ABCG2'""CNE2/
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DDP cells ( P < 0. 05 ). Sunitinib could increase mRNA expressions of ATR, CHK1 and CHK2 in ABCG2"™" and
ABCG2"CNE2/DDP cells, and induce P53 and NF-kB mRNA expressions. Conclusion: Sunitinib can up-regulate

NKG2DLs expressions in CNE2/DDP cells by activating signaling molecules related to DNA damage and repair system and

NF-kB, and enhance NK cell-induced apoptosis of tumor cells through death receptor and mitochondrial pathways.

[ Key words ]
killer cell; DNA damage

Bl R o3 AR W2 | S S 0 R R R AT TR
IR IRYT LSRR , = KB GIRIT B &R
T TR IR T I T L IR VR T 2 B 1) TR BAIR
BRI AR T o AR R SR —
BEMEVE FAR HLRBZE A Ay 9 A AR )7 YR T T o
IR SRS TG T RS TR AT R AR

INK 4 2 4 A e 98 i, 72 174 o 5 2040 400 i
i 24 P S TR S 40 LA S 5 U . NKG2D
(' natural killer group 2 member D )J& NK 4} 3% i 19
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B BKRE SE [ R AR R R Rad3 AH G K ATM- and
Rad3-related gene, ATR ),iX 653 A] fi i fifyed 2l Jifg
NKG2DLs fy3ik . AWFFELLE ARF K =B AR
(ATP)ZE A a1 G BRI A 2( ATP-binding
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Al Caspase-8 T PR A7) 5 200 16 ) T 2 o A i
H (7 AT S A R LR A R . 5 T
RNEI A R BB YO RN H H A Olympus 2y
], T MY 4 B 32 [E Beckman Coulter 22 & , Bio-
photometer 2E ) 43 6% 1114 A 52 [E Eppendorf 2
"), PE9700 PCR X F 35 [E PE 2w, /K P2 H
VKA B 25 [# One Lambda 2y %], UVI SR S R 5
% B 72 [E Bio-Rad A -

1.2 SyRmhEzRE ik min R S5 om

NI 245 8 MR 988 40 Bk CNE2/DDP 7R 52 56 %
AE, B0 & 10% 54103 100 U/ml &= .
100 pwg/ml ££% 2 Fil 3 pwmol/L DDP A RPMI 1640
BRI TR . Sea v BT 20 A 404 TR A
1. W4k CNE2/DDP 4 jfd, PBS PE% 2 K, 115040
J, BT PBS . 4% 1 x10°/ml 41021 0.5 pg PE
PR RPN ABCG2 H.4i,4 CHHE 30 min, £
O3 B, R 1 x 107/ml ZHEHIA 20 wl anti-
PE G Re 2R, VE A0 M B 43 2 . 5 3k ABCG2 1)
CNE2/DDP 4iiffiic & ABCG2"*" CNE2/DDP 4iljitg , fik
# ik ABCG2 f CNE2/DDP 40 ffiic & ABCG2™
CNE2/DDP 4 fifi. ABCG2"#" CNE2/DDP 4 Jits
ABCG2F ik H N 75% L) I, ABCG2"" CNE2/DDP 4
Jirt ABCG2 RikFHN 15% LIF .

NK 2B A 43 356 J7 125 - #0288 0 B 500 1 40
By fa R NS I A% A, PBS PRV 2 W, THECA
L, SRJE I AHT CD56 4 BRAE BH M 40 M o3 i . 433k
J& NK 40 i+ CD3~ CD16* CD56 " 4 g it 4l i ik
90% LA L, HANMOIRAS R &F, v LA TG 225850 .

S Ay 2H B0 R . NK 40 B 25, ABCG2"" CNE2/
DDP 40 Jis 41, ABCG2"™" CNE2/DDP 40 i 41,
NK 4ii}its + ABCG2"" CNE2/DDP 4l it #H ( ABCG2"™
CNE2/DDP 4l i 5 NK 4% & 4 h ), ABCG2"*"
CNE2/DDP 4iififl + NK 4iffiZH( ABCG2""CNE2/DDP
N5 NK 40 E 4 h ), NK 408 + 4T e e +
ABCG2"" CNE2/DDP #il Jifd 21 ( ABCG2"™ CNE2/DDP
Y257 e B e AL I 24 h, 15 NK 2 F 4 h),
NK 4 + &7/ & Je + ABCG2"" CNE2/DDP 4l it 21
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( ABCG2"*"CNE/DDP 4ifusee 47 Je & Je 43 24 h,
5 NK L F 4 h ),
1.3 Caspase-8 7&EHEARM X &4 caspase-8 #9 &M

WA A5 b FRAH A, PBS W7 2 WK, B0 R,
3 x 10° ML A 50 wl ¥ 24 5% i, k3T
A), B T UK E 24 60 min, FoE)RERET 3 ~4 I, 4
W10 s, BARE 2 ~3 R, 3000 x g 0> 5 min, /N>
W LR B B LA R, Bk L. BCA
LI E AR i ) B VR B2, IR 50 pl 5 100 ~ 200
pe A 2L I A 50wl (9 SO 28 il
J5 pl caspase-8 JIKH, I T 37 CHOLIFE 4 ho H
BEFRAAE N =450 nm FT N =590 nm A0 2 45 41EE &
HIEEEAE( D ), 115 caspase-8 UG T, caspase-8
Wit = D,50/Dagg o
1.4 AKX AR & AR @ {2

JC-1 J2—FhBH & B B2 Ot gkl , T Zokifk
AIREE 2 ( A ) ELAG AR M, JC-1 Bl B A 2R hE
RN TELRR NTE 2 RAIK, 2RI RS2 6
PN, AT 4 A A A 1 €238 TE ( FL-2 ) AG ; 1fi
HBE A PR T, SOk A B L A Ak, JC-1 LR
PRI AEAE TR, R s, vl 40
A LR EETEC FL-1 A IS0 25 b 25 20 20 i,

PBS VU 2 I, B0 T, B 5 x 107 A4 i
A 500 wl JC-1 TAEW . AT, BT 37 C.5%
CO, R FRA6 20 min, 3 000 x g B0 5 min, Y
Y, PO B 2% v VR A M 2 U, 5 500l 987
B G2 v AN M, FH I 2 A SRS T £ A AR g
PLIARAE
1.5 RT-PCR #® DNA Hi5 15 2 2 %A0 £ 155 o
F mRNA # % ik

WA 45 A FRAEL A, FH RNA 375 G 4R HCAm it
RNA, LK RNA 40 . 355 525 % cDNA , [,
R R BRFEUR 50 wlo R AU :50 °C .20 min,
99 °C .5 min,5 °C .5 min, PCR JZ hwj #% 1257 & 1 A
BAEAT, P& AF 95 CHAE 5 min, 95 C AR T
1 min,65 CiE k1 min,72 °C #E{# 1 min, L 30 M
I, 5 72 CHEMH 10 min, HX8 pl PCR FEHAI2 ul
REGE L TE 1. 5% TERRBHEE RS T HL UK , S840t
JCEETH WSS, I FHBE R R 43 B A AH . DNA 43t
B8 RGEM G0 T WTFIILE 1.
1.6 %itsam

DL B 3 K B« £5 28, H
SPSS13. 0 B A2 T4 A B, 45 21 8] e ok HH O 22
30T, P <0.05 FRZERAGRITFE X,

&1 DNABRAEERFHEXESHTFHSIY

Tab.1 Primers of signal molecules involved in DNA damage and repair system

Gene Primer Sequence Size ( bp)

ATM sense 5'-ATTTCGCTTAGCAGGAGG-3’ 697
antisense 5'-CGTAATGCCCACAACTTC-3’

ATR sense 5'-GCCACTTCTCAACATGAATG-3’ 125
antisense 5’-GCAAGTTTTACTGGACTAGG-3’

CHKI sense 5'-AATTGCCATGGGACCAACC-3’ 145
antisense 5"-CTAGAGGAGCAGAATCGATT-3’

CHK2 sense 5'-ATCACCTCCTACCAGTCTGTGC-3’ 260
anlisense 5"-GCAAGTTCAACATTATTCCCTTT-3’

NF-kB sense 5'-TCAATGGCTACACAGGACCA-3’ 680
antisense 5'-TCTTGAGCTCGGCAGTGTT-3’

P53 sense 5'-TCTGTGACTTGCACGTACTC-3’ 480
antisense 5'-CACGGATCTGAAGGGTGAAA-3'

GSK3 sense 5'-AAGCTTTAACTGAGACTCGC-3’ 450
antisense 5'-TACCTCTAGCCTCTAGTCTA-3’

B-actin 1 sense 5'-GTGGGGCGCCCCAGGCACCA-3’ 410
antisense 5'-CTCCTTAATGTCACGCACGATTTC-3’

B-actin 2 sense 5'-TTGCGACGCGCAAGCCACGT-3’ 200

antisense

5"-ACCTCTGACAGCAGGCAGGAATTT-3’




W, BT e R VR S 25 BLFRE CNE2/DDP 4 il 3% NKG2DLs (AL . 259 -

2 & R

2.1 47 R Rik-F CNE2/DDP 48/ caspase-8 &4
Caspase-8 1 PEARI I 45 S ( £ 2 ) IR, 401
ABCG2"" CNE2/DDP 41 Jifi . ABCG2"*" CNE2/DDP
NHI AN NK 4 ffl caspase-8 A9 UG 4 Y 324K, 43 1 M
0.104 £0.019.0. 106 +0. 013 #1 0. 110 0. 026,
24 NK 41 il 1 CNE2/DDP 8 21 Jifg 3L 0% 75 )5, #0840
i caspase-8 MY ¥ 1 14 58, NK 4 i + ABCG2™
CNE2/DDP 4l ig 1 1 ABCG2""CNE2/DDP 4 ity +
NK 2}l 21 caspase-8 i 4 43 5l I F+ % 0. 272 =
0.019 F10.309 + 0. 047, %7 JE & JE X} CNE2/DDP
SN AT WAL P S, NK 408 + &7 e B e +
ABCG2"" CNE2/DDP4Iig 40 A1 NK 40l + &7 e & e
+ ABCG2"*"CNE2/DDP 41 A 41 i P4 Fh H2 40 fu
caspase-8 WitE73 7l FJFE] 0.414 £0. 030 #10.513
+0.083( P <0.01 ), Z5RULHT, &F )¢ & Je vl 3 o
CNE2/DDP 41 ffg %+ NK 40 g 5% 13 1 S0, w5 Fh
CNE2/DDP #& 4 ffd /) caspase-8 ¥ £ 34 5%, H
ABCG2"#" CNE2/DDP 4l Jifi () caspase-8 7 P %
ABCG2""CNE2/DDP 4l i ) 55 &5

F2 TE4LIEA CNE2/DDP £
ZMAf caspase-8 HUIE 14
Tab.2 Caspase-8 activities of CNE2/DDP target

cells in different treatment groups

Group Caspase-8 activity
NK cell 0.110 £0.026
ABCG2"* CNE2/DDP 0.104 +0.019
ABCG2"#"CNE2/DDP 0.106 +0.013
ABCG2""CNE2/DDP + NK 0.272 £0.019*
ABCG2"€"CNE2/DDP + NK 0.309 +0.047%
ABCG2""CNE2/DDP + sunitinib + NK 0.414 £0.030" "

ABCG2""CNE2/DDP + sunitinib + NK 0.513 £0.083%%

*P<0.05, **P<0.01 vs ABCG2"" CNE2/DDP;
AP <0.05, ““P<0.01 vs ABCG2""CNE2/DDP

2.2 AFR# BT CNE2/DDP 28 jf & KAk i v 45 69
EAL)

£ e r (A BEE R o7 A 285 SR C IR 1) R, R
4l () ABCG2" CNE2/DDP 41 i Al ABCG2"*"
CNE2/DDP 4 Jifd £ %7 44 BB v 7 53 1] 2H ( 86. 53 =
3.09 )% FI( 86.45 +3.04 )% ; 5 NK 4 Jf 3

BG, PIFh CNE2/DDP 41 fifd 2k 1A 155 Ha 437 43 591 Sy
(83.08+3.85)% M(80.95 +2.33)%(P<
0.05). 4 CNE2/DDP #8411 25 &7 J& %5 Je 4k P s
5 NK 4 i 3L 7 B, B AP CNE2/DDP #1041 Jid
ok R B L 4 B k(76,58 £ 2.32 )% Hl
(73.11 £1.93 )% , 5K 43 CNE2/DDP 4}l +
NK 41 it 21 A0 L, 20 44 B H Ao B B R AIRC P <
0.05). R UL, & J& & Je w4k B 68 {2 #f NK
YA A S /9 CNE2/DDP #E 40 A U8 T, FLTif 25 72
T ABCG2" CNE2/DDP 4 Jifl %} 47 J& % Je 1%
S B UR T N B AU

E1 #FREEX NKHARFESH
CNE2/DDP 48 i £ 41 {2 % B8 {37 i) 3 i
Fig.1 Effect of sunitinib on mitochondrial membrane
potential in CNE2/DDP cells induced by NK cells
A: ABCG2""CNE2/DDP cells; B: ABCG2"*"
CNE2/DDP cells; C: NK + ABCG2"" CNE2/DDP cells;
D: NK + ABCG2"*" CNE2/DDPcells; E: NK + sunitinib +
ABCG2"* CNE2/DDP cells; F: NK + sunitinib +
ABCG2"#"CNE2/DDP cells

2.3 AP RARATHE DNA Hit515 2 2 %0 k155 &
F mRNA 8 &k

RT-PCR il 45 B ( & 2 ) Won, REE&ER
Je /b B ABCG2"" CNE2/DDP 4 Jfl 5 ABCG2"*"
CNE2/DDP 4ii jfd £ ¥ 3 i 3 > R B, 70 5l
ATR,CHKI il CHK2 mRNA. P f CNE2/DDP
i e e E, £ Y5 S B
>~ ATR . CHKI , CHK2 . P53 Hl NF-kB mRNA,
257 JE B Je 4k B 5, CNE2/DDP 41 i i) ATR .
CHK1 #1 CHK2 mRNA ik & & TR FHA . 25
WEW,EF R e 5 CNE2/DDP 41 i PS3 Fll
NF-kB mRNA () % ik, H 3 58 {5 5 5 F ATR.
CHKI1 F1 CHK2 mRNA ik,
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Fig.2 Sunitinib increased mRNA expressions

of signal pathway molecules involved in DNA

damage and repair system
M: Marker; 1: B-actin; 2: GSK-3; 3: P53; 4: NF-«B;
5: CHK2; 6: CHK1; 7: ATR; 8: ATM
A: ABCG""CNE2/DDP cells; B: ABCG"*CNE2/DDP cells

3 4 it

fihsgg 4O | NKG2DLs 263k K 14 s A it %
FRBE RN 385 DR 2 A [ 1 A0 AL, 24 40 it A2 10 i A gk
Yo 2P SO S 8 3 ), 35 0T BE - NKG2DLs
Fib o AN[FIIREE AR P 2R 1 8 R [F], NKG2DLs
PR IR RPN R IR IR EE AR . NKG2DLs 4
TR 22 BEPE ML RE A% I X6 AS [R]85 PR 28 A B 1Y)
T T RMOA S RIK ZAREE, AT
KA — Pl IE e 52 4 B P g RO AT
FE R RN AR & B DNA 508 5 ) A
DL AR 5 00T, 215 41 NKG2DLs ik (1)
FEHLE . DNA 140518 & B 0w vl A 4k ATM 5
ATR 4, 3 9 i i 4F — 20 3% 46 R 3% CHK1 .
CHK2 il Fn = At 98 T~ 40 ¢ 20+, AT 5 5 ULBPs
( —2& NKG2DLs )k 17,

ARWF5E F B4l By ABCG2"™ CNE2/DDP 4 Jifd 1
ABCG2"*"CNE2/DDP #lififl caspase-8 E L4055, 4

Pifh CNE2/DDP 40 f 5 NK 41 i1 & 5 , CNE2/
DDP # ALY caspase-8 T VERH 425 . PP
YL Se 2 &7 JE B Je Ak B FEEEAT NK 20 M 2% 0 52
55, W Fh CNE2/DDP 4l caspase-8 Jf TE#E R 1 ~
1.5 fi%. Caspase-8 J&: 5L T 32 (A5 5 3 4% OC i 1) 3%
fif} , CNE2/DDP 4 247 Je Bs Je kb 5 | caspase-8
YRR B 3G 0B &7 2 R e ] el i AR T A AR
S %S CNE2/DDP 40 T,

[ BE, B 4l () ABCG2™ CNE2/DDP 41 fits F01
ABCG2""CNE2/DDP 4 Jifd £k 7 14 5 Ha 457 43 51 A
(86.53 £3.09 )% FI( 86.45 +3. 04 )% , >4 ¥ Fh
CNE2/DDP 4iljitd 5 NK 40 i 3L 07 5 5 , 40 i 28 4 1k
JEEHLAV 43 ) R P 2] ( 83. 08 = 3. 85 )% F1( 80. 95 +
2.33)% . 4 CNE2/DDP # 40 ity 5 47 Je B e
GBS NK 40 A 007 7 B, 0 Fof 200 it 8 A4 5
B 5IR( 76,58 +2.32 )% (73.11 £1.93 )% , 5
RACFHEE AN M + NK 202 A0 L, 2ok 1A 5 e 407 B
S RRAR o S A B R A7 P el AR A R O T ) AR
&, — HANp LR R s A 2 A= AR, 0Bk ik AR T
WRPET IR, CNE2/DDP #2102 4F J2 5 Je b 3t
JE -5 NK L0 35 5, SR AR B e 7 B 8 A1
Ul B AT JE B e T ARl ad ok IR ME Sl A S
CNE2/DDP 1=

25 AT 4 REVE SRS 40 il 2 15 NKG2DLs, —
HREFHEMIE R E S, R DNA S8 & = Wi
S NKG2DLs kA BEE 1 2598 FH 43 55 3 i g
YA DNA $45516 5 5 0, A5 2 () 25 W g o] I
P ATR B35, T ATM AUEIL ; T F B i 259
ST U8 ATR B9ZE35, FE ATM 9323kl ARF
FE, RSP e e 25 b # e, B Fh CNE2/DDP
4l ATR .CHK1 1l CHK2 mRNA 25155055 ; &%
FE & e B R4S, WA CNE2/DDP 4f g
ATR .CHK1 F1 CHK2 mRNA FEik & Fhe, By 1
P58 A B, 43 ) 2 NF-kB Al P53, NF-kB J&—Ff
ZUREMI SR T, T2 25 Z R0 LR 0 55 5
#71 Robert 25 " I\ N 7E NKG2DLs 14 55 3h 7%
I A NF-«B 55 09 25 & A s, 3% 28 45 5 7 i %
NKG2DLs i SR B L R ENEH . AR, W
FhRAL A CNE2/DDP 40 ffl, RT-PCR g1
NF-kB mRNA, &7 J¢ £ Je 4b B J5 o] 97 4% H NF-«B
mRNA, % [E R & JE % Je vl L PiFf CNE2/DDP 41
i S Fft NKG2DLs 263k , #87m ik LA 5 77 ik
SEN P25 o 40 0 NKG2DLs BYR 1k, 478 e
ALBRIA T _E 3R R AN P53 A9 IR, AT fEE i PS3
FATE BRI 40 I caspase-8 A TE Ik o075 5 £ A A B H
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P53 FERESEAN A T, i T o — 2 SE IR I IE

[ & % > #]

[ 1] Frazier JL, Han JE, Lim M, Olivi A. Immunotherapy combined
with chemotherapy in the treatment of tumors [ J ]. Neurosurg Clin
N Am, 2010, 21(1): 187-194.

[2] Merlo A, Turrini R, Dolcetti R, Zanovello P, Amadori A, Rosato
A. Adoptive cell therapy against EBV-related malignancies: A
survey of clinical results [ J ]. Expert Opin Biol Ther, 2008, 8
(9): 1265-1294.

[3] Dranoff G. Targets of protective tumor immunity [ J . Ann N Y
Acad Sci, 2009, 1174( 33 ): 74-80.

[4] van Belle TL, von Herrrth MG. The role of the activating receptor
NKG2D in autoimmunity [ J J. Mol Immunol, 2009, 47( 1 ): 8-
11.

[5] Nausch N, Cerwenka A. NKG2D lidands in tumor immunity [ J J.
Oncogene, 2008, 27( 45 ): 5944-5958.

[6] Gasser S, Raulet DH. Activation and self-tolerance of natural
killer cells [ J ]. Tmmunol Rev, 2006, 214: 130-142.

[7] Gasser S. DNA damage response and development of targeted
cancer treatments [ J ]. Ann Med, 2007, 39( 6 ): 457-464.

[ 8] Jackson SP, Bartek J. The DNA-damage response in human biolo-
gy and disease [ J]. Nature, 2009, 461( 7267 ): 1071-1078.

[9] Burgess SJ, Maasho K, Masilamani M, Narayanan S, Borrego F,
Coligan JE. The NKG2D receptor: Immunobiology and clinical
implications [ J ]. Tmmunol Res, 2008, 40( 1 ): 18-34.

[ 10 ] Butler JE, Moore MB, Presnell SR, Chan HW, Chalupny NJ,
Lutz CT. Proteasome regulation of ULBP1 transcription [ J ]. J
Immunol, 2009, 182( 10 ): 6600-6609.

[ 11 ] Gonzdlez S, Lopez-Soto A, Suarez-Alvarez B, Lopez-Vazquez A,
Lopez-Larrea C. NKG2D ligands: Key targets of the immune
response [ J ]. Trends Immunol, 2008, 29( 8 ): 397-403.

[ 12 ] Cimprich KA, Cortez D. ATR: An essential regulator of genome
integrity [ J ]. Nat Rev Mol Cell Biol, 2008, 9( 8 ): 616-627.

[ 13 ] Falck J, Coates J, Jackson SP. Conserved modes of recruitment of
ATM, ATR and DNA-PKCs to sites of DNA damage [ J ]. Nature,
2005, 434( 7033 ): 605-611.

[ 14 ] Kato N, Tanaka J, Sugita J, Toubai T, Miura Y, Ibata M. Regu-
lation of the expression of MHC class [ -related chain A, B ( MI-
CA, MICB) via chromatin remodeling and its impact on the sus-
ceptibility of leukemia cells to the cytotoxicity of NKG2D-express-
ing cells [ J ]. Leukemia, 2007, 21( 10 ): 2103-2108.

[ 15 ] Gasser S, Orsulic S, Brown EJ, Raulet DH. The DNA damage
pathway regulates innate immune system ligands for the NKG2D
receptor [ J . Nature, 2005, 436( 7054 ): 1186-1190.

[ 16 ] Gasser S, Raulet DH. The DNA damage response arouses the
immune system [ J]. Cancer Res, 2006, 66( 8 ): 3959-3962.

[ 17 ] Janssens S, Tschopp J. Signals from within: The DNA-damage-
induced NF-kappaB response [ J]. Cell Death Differ, 2006, 13
(5): 773-784.

[18] Eagle RA, Traherne JA, Ashiru O, Wills MR, Trowsdale J. Regu-
lation of NKG2D ligand gene expression [ J ]. Hum Immunol,
2006, 67 (3): 159-169.

[WKFBE ] 2009 -12 -12 [fEEIEH ] 2010 -01-20

[ AXHE] RN

180 S g e e e S U U S n g e e L e o L o g o g g e e L e L e N S T n g m e S S L e e

UETENZZFSHEREEHIERK

AT 5 BARIEAL A L B2 RS IE = (A AE A W) B=

U A -

AR Z R AR5 1S A HARRER A R

BEOR AW AR SO T TR AL AT S B S AL . AR GB3102. 8 — 93¢ Wy AL A4 F 431 Wy B A% 1 BRI B ) I B

A E LRI R 5B E I ZR A HUT

(1) TTREBR PR S IERRE WA 5 5 T RIERRE 3 AP R HIERNG
(2) BERMBTEC BT ROMAREE LRSI LM, Bl Co, ® P,7" Te, 1 45 1 26 5] BHER T BAR E7E TR AT

S BRSO, G0N Co™ A

(3) BTN ST AR T EMA S A A, Bl 1 ,Cl-,0° Mg AP PO, 45 RRIE R 072,07~ ,Mg*?,

Mg++ ’Al+++ ’PO4—3&$C

(4) WS TFR R TROESM « 5 BTMSHIER m, WA « OPREEITR SR S04 LA, . "0 Ag,

ll[lAg* ,HC* ,NO* %O

(5) T HERENE TR EAZRT 54T A, H0: H, , FeSO, 5%,

(6) FiFE( T IPEOWEETTEM S22 T M I, Pb,  Fe 5.

(7) MFIERMUBITCESTS LB DRI RATS , BE R AR X 5, W Col & )—CO( — 5L ), No( £ )—NO( —
AR ), Ba( B1)—Ral 5 ), Nb( 8 )—Nd( % )—Np( ), HF( b E)—HR 4%,

(A Tl )



