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[ E] HI: fokaed s S CNE2 41 B AL HEUEER CpG ODN FF51 , WEEHi 415819 CpG ODN 41k
SRR R 5, TR 10 B A MO T B ORI SR AR . DTV T MITT S8 0% 1% 21 A CpG ODN 3 47t xof A 4
Wi CNE-2 20 IO S B FH AR R 81, DL MTT 256 AR 7T iU S 56 SR S 56 A it =2 200 M AR K6 i s ik A FH P 91 5 8 4
LA N CNE-2 4L a5 SR VAT R AR EE B AR JE 00 S 0 o i im . 45 2R« 5 B 9286 7R CpG ODN107 % CNE-2
YA B f e O L EEC 1.59 £0.06 ), CpG ODN107 A1 @ S RBK A1 T AE LA s A0 sy =X 35 3 il CNE-2 20 it ) 338 5, 10341
BN o R TR P <0.05, P <0.01 );A1EH B & CNE-2 AUMAE V5L SORERS AR ) , 0 3175 5 400 it &) 199 BEL gy
Gy/G, W1, BRI T( P <0.01 ), b 3RAE P20 57 4 W (85 T 2ol @ 54k BRSTC P <0.05 5 P <0.01 ). 45ik: CpG
ODN 107 W] &} 1450 A SR CNE-2 4UAEXT B 52 it B S Aot , S 1o B0 FH Rl R -5 978 S 40 R JT B BELVS AR T 5
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CpG ODNI107 enhances radiosensitivity of human nasopharyngeal carcinoma cell
line CNE-2 to B-ray in vitro

CEN Yan-yan, LIU Yu-zhu, DING Guo-fu, ZHAO Yan-yan, LI Bin, ZHOU Hong" ( Department of Pharmacology,
College of Pharmacy, The Third Military Medical University, Chongqing 400038, China )

[ Abstract ]

geal carcinoma cell line CNE-2 cells to B-ray and to observe the sensitivity-enhancing characters of the screened CpG ODN

Objective: To screen for specific CpG ODN sequence which can enhance the radiosensitivity of nasopharyn-

sequence, so as to provide evidence for searching novel sensitizer of nasopharyngeal carcinoma to radiation. Methods:
MTT assay was used to select the strongest sequence to sensitize CNE-2 cells to B-ray irradiation from 21 CpG ODN
sequences. The effect of the selected sequence combined with B-ray irradiation were used to treat CNE-2 cells and the pro-
liferation, colony forming, cell migration, cell cycle and apoptosis were all observed. Results: Screen assay found CpG
ODN107 had the highest SER ( 1.59 +0.06 ) for CNE-2 cells. CpG ODN107 combined with B-ray irradiation inhibited
CNE-2 cell proliferation in a dose — dependent manner, and the inhibitory effect was significantly higher than that of radia-
tion alone ( P <0.05, P <0.01). CpG ODN107 combined with B-ray irradiation significantly inhibited the formation and
migration of CNE-2 cell colony, and induced G,/G, arrest and significantly increased cell apoptosis compared with that of
radiation alone ( P <0.05 or 0.01 ). Conclusion: Our results suggest that CpG ODN107 can greatly enhance the radio-
sensitivities of human nasopharyngeal carcinoma cell line CNE-2 to B-ray radiation, which might be related to the induc-
tion of cell cycle arrest and apoptosis.
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AR CpG ODNI107 X & W 8% 44 Jifd ¥k CNE-2
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1.1 @mfgtrde £ %37

NG 40 L CNE-2 40 M R 56 = 4 K2
B JE AT 25 B . RPMI 1640 1 H Gibeo 235 I
A= 1fL3E5 W H Hyelone 23 W) s MTT , — H1 A ( DM-
SO ) Sigma /A7) ;CpG ODN( 4B 2R miAC &M ) i 3
AR AT A BE FE L 2300C/ D B g
SEALIE A 2 TR A A
1.2 21 # CpG ODN A% xF CNE-2 4n 3% 4 38 #%
P A 84 ik i

JEAE N SRR CNE-2 40 1% B 1 x 10*/ml,
HRhF 96 LSRR, AL 0.2 ml L3554 h )5,
INAARFEFFES CpG ODN( 101 ~ 110,201 ~210 )
AT N 10 pg/ ml, FEREFE 12 h; 2 B B4R 206y
TG G Ak 245 3% 24 by TRALTINA 20 pl #7ff fic
B MTT 35,3555 4 h, 58 13E, INA 150 wl DM-
SO YEM1 15 min Ji7, 7E 490 nm AL E G EE D,
TIAEZ0 305 P 300 6 2 AF 36 43 8 ( survival fraction,
SF ) Sl 551 34 43 Fe( emission sensitizing enhancement
ratio, SER ). AIAEIGPEMGIFR( % ) =(1 - 504 D
/X IEZH D {5 ) x 100% ;SF( % ) = ( 5240 D
B/ XHHR4 D {H ) x 100% ; SER = K254 D {85/
NG D {H. A NS NESL, EEZ 3 WD L.
1.3 MTT 40 CpG ODN107 %+ CNE-2 4a fi B8 4
JE X E MR

JH%% CNE2 M % 0 1 x 10Y/ml, #F7 T 96
FLIEFAR, BAL 0.2 ml, 3555 4 h J5, INACR[RIVR FE ()
75 16 S5 ARA A B e R 19 CpG ODN107( 28 i i
WIE A 1.3.10.30.60 pg/ml), FiEEIE 12 h; 420 Gy
FE B IR BRG 5 AR 225 3% 24 hy MTT 46 I 240
BGPTSR A S e, ke 1.2,
1.4 %W FEHBAMAR CpG ODN107 *F CNE-2 4
e S5 35T MR 04 % v

#1000 4~ CNE-2 ZH M 27 F 60 mm H5 5% 1L
OB S ml, 5535 4 h, I0A 30 pg/ ml f CpG
ODN107, Pl & 12 h ;4 B LIRS E dh s b 5% 7

~10 d , PRITE 1 REEFR . BEFRAT IR 3R
W, PBS WE U B 2 i G5 I % g 0 5 TR
& 50 ML e SO 1 AN . THRAETE
TE LR R ARTEIE A5 BRI IR % ) = 4RT%
BUEF AL x 100 % V5T B H (0 % )
= ( X} R A T8 1 OB - S B0 A AR V5 T 830 )/ % IR
EEVEIE L x 100 % . AR A S MEASL, ELR 3
WU L.

1.5 XJR%EIAN CpG ODN107 2+ CNE-2 %8 e it
% 88 697 vh

PRI TR 5 x 10°/ml, 3R T 6 FLARH,
BAL 2 mlo K597 4 h FEAHME G BE S, A CpG
ODN107 (30 pg/ml )¥55% 12 h 5, B WAE K0T
FEFMUGHR " —" FIRRE, B R, & g 9
LRI IR YR SLIE AR 24 h, (B0 G0 LS 4 M @
AR AL RS G L
1.6 #AANzmes( FCM ) #4&n CpG ODN107
CNE-2 2 fie. JB) 33 4= B = 69 %5 7@

PRI A 1 x 10°/ml, 50T 6 FLAH,
FrAE 4 h FR AU BE JS |, In AL BE A CpG ODN107
(30 pg/ml), B35 12 h, 2 g LR, k4Ll s
24 h, FPEREFEM, PBS W VE, A 0. 25% JH & 1 i
AL, WA, A 2 ~ 3 ml B5 3R TR E 40 L T 24
57,800 x g,5 min E.L>; FEMLA PBS 1508 2 K, 54w
PBS, A 75% WTEORE K AU AR AT 3050, T B8 0048
H .4 °C UK TCE 24 h; PBS ¥k 2 RIGR B, fin
RNase A 2L MKE 0.5 ¢/L,37 CIHLF 30 min,4C
Pl Qi B U E 50 mg/L B EME 1 h, w40
AR DNA S ZAZAA T 18 S 4 L 19 fr A2 4k
1.7 %itsam

K SPSS10. 0 #4741 34, SC it DA « + 5
FOR, A A A 2 F 0 LB LSD ¢ k3. HoAh
FEAR B LU TS FEAS ¢ R, RSk P o =
0.05 .

2 & R

2.1 21 #F CpG ODN A&7} CNE-2 & i 78 438 4K
AE Ay 0g TH i 25 R

CNE-2 40 it 22 A 6] CpG ODN J¥51( 101-110;
201211 )Ab# 5, Hodr CpG ODN106.211 Xf CNE-2
R FEAT G, S A B A ST FE (P <
0.05 ); Bzl B SR IESIXT CNE-2 4il a3 5 A7 kil
HARBSHH A G E (P <0.05), B
CpG ODN Ab35 P B 54 BRGT, 4 a5 5 A7 21| B
S0 5 F5 Bl BR 40 e 4, CpG ODNI101,102,103
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104,105,106 .107 ,108 ,109 201 ,208 .210 . 211 %} 4
LGB A0 A B 3G &, Horb L CpG ODN107 #ii il
ORI WG RRE ) fev, OBl 1,59 +
0.06( % 1)

%1 7[E CpG ODN F7Ixt CNE-2 4AEHY
PEHERI( n=5,x x5)
Tab.1 Emission sensitizing enhancement ratio{ SER )
of different CpG ODN sequences on CNE-2 cells

treated with B-ray radiation

Group Inhibition rate( % ) SER

CpG ODN + B-ray

CpG ODN101 12.40 £0.0644 1.14 £0.08
CpG ODN102 11.60 £0.0244 1.30 £0.05
CpG ODN103 26.00 +0.034 1.35+0.06
CpG ODN104 11.20 £0.0344 1.25 +£0.05
CpG ODN105 15.20 £0.0144 1.33 £0.02
CpG ODN106 14.00 £0. 0444 1.13 +0.06
CpG ODN107 37.20 £0.04 1.59+0.06"
CpG ODN108 24.00 0. 024 1.30 £0.03
CpG ODN109 20.00 +0.044 1.25+0.07
CpG ODN201 20.00 +0.064 1.25 £0.09
CpG ODN208 12.80 £0.064 1.13 +0.08
CpG ODN210 21.20 +0.054 1.26 +0.02
CpG ODN211 22.00 +£0.034 1.26 £0.06
B-ray 7.3 +0.05%% -

*P <0.05 vs other CpG ODN;“* P <0.01 vs CpG ODN +
B-ray; 4P <0.05, 24P <0.01 vs CpG ODN107 + B-ray

2.2 CpG ODNI107 #= B 5+ £ B &-4F JA 2F CNE-2 2
e 38 g8 4 ) 0 TR K A

CNE-2 40 i 22 CpG ODN107( 1.3.10.,30.,60
pe/ml )AEFR, FE2E B 4L 20 Gy MU, 5 FRali g
SHHANMEC 20 Gy ) HE#2,1.3.10.30.60 pg/ml CpG
ODN107 43 ) CNE-2 41 f 1% 1% 77 52 5] 5 2 400
(P<0.05,P<0.01), HY CpG ODN107 Hy| & &
BEMREHOCKR(E1),/H>4 CpG ODN107 Yk Ji&E
IKF] 30 we/ml J5 , 4 A 04 38 FE 0 G s B B P
>0.05 ), MU7E G 2L 5256 R 30 peg/ml ROV
2.3 CpGODNI107 #= B 4 & B &-4F A 25 CNE-2 28
JieL 5 3595 A%, 0 A7 )

CNE-2 4iffiZ: CpG ODN107 ( 30 pg/ml )AbHE,
MR AT IE L2 B e W] ( P <0.01 );CNE-2 4

i CpG ODN107 Ab¥EJ5E LA 20 Gy B £ MG, I
ST AN A5 A R A b, BG4 AN 4 V5 O Ak atE
— 2B BEMHI(P < 0.01,5K2).
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MAIBTERIIEMER( n=5,x x5 )
Fig.1 Inhibitory effect of CpG ODN107 combined with
B-ray on proliferation of CNE-2 cells
4P <0.05 vs 0 wg/ml CpG ODN107; * P <0.05,
"*P<0.01 vs 0 wg/ml CpG ODN107 +20 Gy B-ray

2.4 CpG ODNI107 #= B 4} & B &-4F /A 2F CNE-2 2m
Jes3E A 84 4 %)

RZAT AL P CNE-2 20 g I B B 4, AR
e AT G GT, Y09 A0 I 3 7% 1) 40 B BT 2A) 54X
220 Gy B L& IEHTAY CNE-2 4 25 0 1B ek 2F,
E 240 A e WY Sk s/, R A Te 4t i A6 18] 2B )5
CNE-2 4084 CpG ODN107( 30 pg/ml ) ZbH 5 A L
i pa b, R AL/t A A SR A R T4
Ji o B ([’ 2C ). A2 CpG ODN107
AbFEFT B 28 20 Gy RS 20 i A1 B 42, 20 i 4k
U R el 25 R AL LR Sl R Ak J5 R 4R
LA & 2D ).

cl D

2 CpG ODN107 XfHR4f/5 CNE-2 48T # B0 &€ A
Fig. 2  Inhibitory effect of CpG ODN107 on migration
of CNE-2 cells exposed to B-ray irradiation ( x 100 )

A: Medium;B: CpG107( 30 pg/ml );C: 20 Gy B-ray;

D: CpG107 (30 pg/ml) + 20 Gy B-ray
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2.5 CpG ODNI07 #= B 4+ & &1 A 2 CNE-2 28
FEL R £ W AR B AE )
CNE-2 #iiffiZ: CpG ODN107 ZbFEAN B 28 20 Gy

RSN I, 00390 25 AR B A 5, A0 M SR 3R TG,/ G,
15 CpG ODN107 Bk5 B HFLk)a, nl A6 51 i - i
g R 3 )0

%2 CpG ODN107 3f CNE-2 A EEEF A MIMFIER( n=3,x £5)
Tab. 2 Effect of CpG ODN107 on cell colony forming of CNE-2 cells( n =3, x =5 )

Medium CpG ODN107
Croup
Colony forming Inhibitory rate( % ) Colony forming Inhibitory rate( % )
0 Gy 467.0 +£16.0 0.0+0.03 256.0+39.6" " 43.0+0.18""
20 Gy 378.0+£28.0 19.0 £0.04 180.0 +60.20%4 62.0+£0.134%

** P <0.01 vs medium;“* P <0.01 vs 0 Gy or medium

#* 3 CpG ODN107 3f CNE-2 4 E 5 BTN x s, % )
Tab.3 Effects of CpG ODN107 on CNE-2 cell cycle and apoptosis

Group G,/ G, S G,/M Apoptosis( % )

Medium 36.67 =1.79 45.23 +1.81 16.98 +1.03 1.98 £0.95
B-ray( 20 Gy ) 43.15£0.57" 15.25 +0.82" 6.45 +0.80" 7.36 £2.13"

CpG107 45.65 £3.36" 19.97 +1.67" 8.56+£2.30" 2.95+0.92

CpG107 + B-ray ( 20 Gy) 68.07 £0.6140+*

24.60 +1.75%*

5.86£1.47"" 20.09 +1.1344*°*

*P<0.05, **P<0.01 vs medium group;“ P <0.05, “*P <0.01 vs 20 Gy B-ray group

3 3t it

Xt S 6T B AT AR b 3 AR Sk
HAE S LI B R R A UA TR x SRR B 5T
LJE, 5 FAEAFRA N 40% ~50% M5 2 Uik
JTAL 25% BAEFR,S FHEAR NN 12% ~23% ,
R E K, e 40 X 5F 3 YO A 2k L i
JEE DR T 8 A o MR 9 o SO AR 1) vk
1o SR A () A YT AR A I R

MEATE A T S 48 R A 5 0 g T A 48 s T 7 8 R
WA T H s, N T A& A AF 3k CpG
HE P 0 55 i 8 A% R ( CpG ODN ) RE IR AL HILA 1 K
SROPE AN, A5 R F LA FRAT M G2 S N 3 57, ]
5 1 e 440 %ok 25 0 AN R T R RS
ARSI A H IR T OO A5 21 K i 0 ELAT e i
f) CpG ODNs'* ', BF58"° % B CpG ODN107 *F A fiki
JE R CHG-5 4l AT i 25 (0 O S S A

ARSIE R M F R B A ML CpG
ODN J¥ 41" # Fl F CNE-2 40 g, 45 3 7% CpG
ODN107 BE¥f58 CNE-2 4 f X B 5 4 il i sk
B CpG ODN ¥ FE (1% 38 Jin il 53 36 1k 399 5%, XoF
CNE-2 4 EAT B b5 SF 30 il 20 Bt 334 5 Fn i
FIVER . 4 CpG ODNI107 AYHk iK% 30 pg/ml A,

SF 1 TR £, T RES CpG ODN 1 A1k 2 °F
ELUEC S

922 41 e 358 B A IS R 9 40 2 ) 245 A )
BLRPRZ —o BRI K A IR R B X 5 A R
FHIFE A G, ARSLEES R PR, CpG ODN107 Bk
G p LIRSS AR EH Wb AR TR AR )
1%, PTREJE AR T A 2250 24688 01 B £ 341
€ R ORI TR R 1= R e W U N
I CpG ODN107 BRG S BG5S JAT G,/M iy
AR A LT B, 41 Bk BELAE T G, /G F 8. G,
2 2 L T O L, R A A e S S
ST . A SCERRGE ", B BE A T
G, S0 40 i 5 S BB AR OG . G, U3 BELVAF 2% 400 i
REFEIHI E AT, AR REIEA S 3, DNA &
BICHE SR, T T 8 s, A i 00 il b 2 44 A
(o324, e RE AN I T IR, ST HEDN CpG
ODN107 A7 58 38 85 VE Pl 6B 5 5 | A 40 A R Y G,
REH A7 G, 2 75 5 52 e 240 A &) 1) BELYAT /9 P53 (P21,
P16 F A FIRIE A 10 AN ML A 15 0F
— R
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MicroRNA 3= H NKG2D 2k 5+ S8 M # B B89 9% & M.

MICB J2& NK 20 i34k 32 1R NKG2D HIHe3E, iTZE N IAE T 5 NKG2D FEF , 78 NK 41 B k5 74 S e 20 it A0 Firb 22 40 it 71

AERWNA SRR RAEZEMEH. DaSI— A58 /NETE 2007 45 7 H 19 science ) 1 38 , 78 8 B Ge i fit
N E 0% 7 miRNA ( hemv-miR-UL112 ) A] LR T 98 MICB 193235, S 80L 5 NKG2D 45419 F e, T8 T NK 44
MUB A AiFEF o %3878 T — BB B9 FRe Bk B AL, X A 7 7E miRNA JERE LAY ML A Sk mT B 78 A 41 M 22 K e 19
AR ERAEH .

P/ NAAEE— ST T R B MICB J£ 8 3 UTR b AE#E hemv-miR-UL112 835 i 67 15 78 AS [7] Al i MICB 25 o7 56 ] A it
SF,IFAE MCA % 3UTR WAFFE—NHRLIN S A0S ; © A HGEFR MICA F1 MICB mRNA K PEME K TPRIEE R, XEHL
e/ 2 L SR — AR < 33X 37 5 BT %A SR 6 75 microRNA #UBF 177 401 AR 5F , MICA 1 MICB 3 UTR ' 5 hemv - miR -
UL112 A4 s AR ARG DX AR P BE B 4K P9 A microRNA BT I 455, 4 1 78 45 b A BHO56 BLIR 2SR 8 #5 MICA Fil MICB 3R iA. 4
X3 LA T RE R IR 8 VR SEEA T TS ALTRN , 753 — 4 ] BE VY MICA 1 MICB 263519 N PP microRNA ;AR5 FHFEE R
Tl 5 SE PR 523 R 22 UE B, P B9 miR17-5p .miR20a .mi93 .mil06b .mi373 .mi520d i S %) MICA F1 MICB 3 UTR | iy Wiz
SAVERL, P 0 —AALS EAF S hemv-miR-ULLI2 550 A EHS

XA IR TE Y microRNA {2 HAFAE T4 AR SURIA AR 2R o, 1 55 200 M 28 085 65 1) 7% 1 98 f5 , MICA. Rl MICB ) mRNA &
Kt T microRNA BIIMHIGE J1 5 , 4NH R i MICA Fil MICB A9 (I kk 1 id, RIE— 2 BIE T, X 2L microRNA 1] LA
Pl MICA F1 MICB W335 4 B F £ 32 B 40T MICA A MICB 23k 1. 1B &% 4] microRNAs 76172 Mg 4 41
rhid A, N I 4 MICA #il MICB (933K, LUk NKG2D Z KA SR A AB1ER, R T Mg iy s e ki . Rt
XABGE/INLTE L T —AFE 2K i TARUERH T — A8 AR AL : 20 P9 U 1Y) microRNA #1114 T MICA £ MICB 3% P91~ NKG2D A
IR, 7 1k A B AP NKG2D SZAATF T4 NK A A5 5 52 300805 240 B0 T 4H 0 S5 2 e g 248 i R s 2 Jak e 40 g,
MICA F1 MICB mRNA 7Kt T IR ME microRNA FTREIHI (% BE , 40 2 M MICA F1 MICB 8 H 23k FiH, T NK.T
YA _E 1Y NKG2D Z AR 2505918 B 5 520955 2 R e 4 L3 5 9 8 miRNA G R0 PR miRNA PBLE], 946
T MICA MICB {2k , Tt G 4 S 88 R G 1R, S DR e ik ik .
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