o E MR AE AT 243E http: //www. biother. org
Chin J Cancer Biother, Jun. 2013, Vol. 20, No. 3

- 278 -
doi: 10.3872/j. issn. 1007-385X. 2013. 03. 004 - Kok Ao -

siRNA T2t ATM 1232 CpG ODN 7909 i fifi &5 A549 ZH At i i 5T 38 &1 £ A
FEE,wE, 0B RA( LT X WEALER AEA, EiE 200540 )

[ E] & 9 : iff5% siRNA VLR B 4N 14 B sk —F 5% 2 78 28 A5( atxia-telangiectasia mutated , ATM )k R] 1) 2 30k 18 55 ity g I
5, IV A — A2 T B I S A R cytosine-phophate-guanine oligodeoxynucleotide , CpG ODN ) 7909 X AAE/IN S AS49 41 fLAY
TCETHBAE . & ¥ ATM-siRNA #5 Y% A549 4HJfirF , Western blotting K A549 4Rl rF ATM % YK, A549 4y
B> 6 20 4 BEZH .CpG 20 X HTZR( IR )4 .CpG + IR £ . ATM-siRNA + CpG + IR Z1F1 NC-siRNA + CpG + IR 41, TeFe I i sy
BTEAGIN 45 2 40 A 5w R JE B3R , Graphpad prism 5. 0 4R4R3F 47 Bl Z USRI A L-Q SR PEAS RN & 4R 5 J5 AS49 41 M i £E 77 i
2,4 D, Dq.N.o/B I SF2 5B KT AS49 4i a5 5 40 0 16 A 7, MR AR M ARAG I AS49 AN r T, £ R ATM-
sIRNASE L TT B LM A549 4 h ATM 2R (A AYFRIA( P <0.01 ), X SR AT RIS AS49 40 M i 52 K TE R BE J1( P <
0.05); H. CpG + IR 41 A549 4 i i) 52 e TE i BE 1130k — A FEAIR( P <0. 01 ); ATM-siRNA #54J5 , CpG AL BRI A549 40D 52 e T 1
HE I ELEEFRAEL 10 Gy 18,0 0.05 £0.00 )% s (0.71 £0.00 )% ,P <0.01 ], FEEHRAGTHI A FE 245 5 B R, ATM-siRNA 5 4y
J&i , ATM-siRNA + CpG + IR 414 CpG + IR 41 A549 AR o/ B MEAABIE R 1.48 05 0.97,P <0.05 ), X5 14516 52 66 F1 B i
55, CpG + IR 4% IR HANMAT-REETHEL (9.18 £0.16 )% vs (6.56 £0.33 )% ,P <0.01 ]; ATM-siRNA + CpG + IR 41
A549 AfPE T —E T & (10.45 £0.40)% vs (9.18 £0.16 )% ,P <0.05 ], % ¥ :siRNA JLER ATM B335 Al 958 CpG
ODN 7909 X A549 4l (Y SR8 WOE T, ATM R4 R Sl iE 97 T TR AT Ao

[ SRR ] AR /N2 P 5 FE s e L WS — A% R S I SR T R 7909 5 AS49 S L 5 TS Bk s ATM; I T
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Silencing ATM by siRNA enhances the radiosensitization effect of CpG ODN
7909 on lung cancer A549 cells

Yuan Sujuan, Qiao Tiankui, Liu Xiaoqun, Chen Wei ( Department of Oncology, Jinshan Hospital Affiliated to Fudan Uni-
versity, Shanghai 200540, China )

[ Abstract ] Objective: To explore the potentiation of silencing atxia-telangiectasia mutated ( ATM ) gene expression in
the radiosensitization effect of cytosine-phophate-guanine oligodeoxynucleotide ( CpG ODN ) 7909 on non-small cell lung
cancer A549 cell line. Methods: ATM-siRNA was transfected into A549 cells, and the expression of ATM protein in
A549 cells was examined by Western blotting. A549 cells were randomly classified into six groups: control group, CpG
group, X-ray ( IR ) group, CpG + IR group, ATM-siRNA + CpG + IR group and NC-siRNA + CpG + IR group. Cell colo-
ny rates were evaluated by colony formation assay. One-hit multi-target model and linear quadratic model, which generated
the radiation dose survival curve of the A549 cells, were fitted with Graphpad prism 5.0 software, and the parameters,
including Dy, Dq, N, a/B and SF2 were applied to analyze radiation damage repair capacity of A549 cells. The apoptosis
of A549 cells was analyzed by flow cytometry. Results: ATM-siRNA transfection remarkably inhibited the expression of
ATM protein in A549 cells ( P <0.01 ). X-ray radiation inhibited the colony formation capacity of A549 cells in a dose-
dependent manner ( P <0.05 ). Moreover, a further decrease of the colony formation capacity of A549 cells was found in

CpG + IR radiation combined treatment group ( P <0.01 ). With the transfection of ATM-siRNA, the colony formation ca-
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pacity of CpG-treated A549 cells was further decreased ( 10 Gy, [0.05+0.00]% vs[ 0.71 £0.00 ]% , P <0.01 ). Ra-
diation damage dose survival curves demonstrated that the value of o/ was significantly increased ( 1.48 vs 0.97,P <
0. 05 )and the radiation damage repair capability was significantly decreased in ATM-siRNA + CpG + IR group compared
with CpG + IR group. The apoptotic rate was significantly increased in CpG + IR group compared with IR radiation group
([9.18+0.16 1% wvs[ 6.56 £0.33 1% , P <0.01 ). The apoptotic rate of A549 cells in ATM-siRNA + CpG + IR group
was further increased ([ 9.18 +0.16 |% vs[ 10.45 +0.40 |% , P <0.05 ). Conclusion: Silencing expression of ATM
by siRNA can enhance the radiosensitization effect of CpG ODN 7909 on A549 cells. ATM may serve as a potential target

for gene therapy of lung cancer.
[ Key words ]
cell; radiosensitivity; ATM; apoptosis

I8 25 95 38 g SE AT T S BT P 47 o S
IS —N7, Horh 80% LA 1 SRy AE /N1 L Bt non-
small cell lung cancer, NSCLC ),70% ~ 80% ey,
IR 7 O e I R A R RGO T B T
NSCLC 2 X Jifg 555 2 v 32 s A0 2 SRR A i, JE H 2
e o AR PR TGOS SR RN BEURR T 1 G A4
FRARAEH 2, DNA XUE Wi 2418 &2 J2 9 40 i
LB R I B R Hh B A A B sk —
FLPF P R AE( atxia-telangiectasia mutated , ATM ) H
P2 % 09 8 112 5 7 DNA BURE I 24 19 18 &2 3
R T B =l HY A i e e 1 IS A
TR Bt 58 41 2 ( cytosine-phophate-guanine oli-
godeoxynucleotide , CpG ODN ) [ J> 51| W] B0t 2% 473 Jip
T I RE ST T B AMRHAY PRGN, s i ALy T
FTFARIGIT IR, AR 1 1) 52 50 0 2% 5]
CpG ODN 7909 W358 X S Xt A549 4 it i A= 4
MEFERT . ABFIGEE SIRNA THITER AS49 40
b ATM B B35, W5 ATM JER7E CpG ODN
7909 X NAE/NAH IS AS49 2R L (4 Fc A 4 g i
YEH, Jtt—2455 CpG ODN 7909 & ATM 7E fiiJi
7 AL SR LS I A Hl

1 #MeEFZ*

L1 A £ R

NAE/NHI TR AS49 4 FLBR A 17 R 2 Bt
ANMAF 75 BT, RPMI 1640 15 3% F AR 2F 1. 75 1 A 12
Biowest 2\ A , Annexin-V 8 Tk I 57 & 5 24
D REMFEAERAF], B-actin — LI H L FE Cell
Signaling 28 A, LR AP R il A 3 = KA
PIEARA FRA A S e 1) ATM FE DAY/ Ny 1+
P RNA ( small interfering RNA against ATM, ATM-
siRNA ) S FiAIL/)y RNA ¥ 1 F 36 [ Cell SignalingZy
Al 7457 Lipofectamine™ 2000 1 [ & E Invitro-
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gen A7), CpG ODN 7909 i L ifg A9 TR BR 2
R, IRV T IO ZZ K T 4 CukFEh &
. CpG ODN 7909 ® ¥ 1 B2 J¥ 5] Ky 5'-TCGT
CGTTTTGTCGTTTTGTCGTT-3' .

1.2 AFsF ATM 2B 69 siRNA %3t Fe b %,

S GenBank B ATM K T4, #R#E Ambion 2
FITEZE siRNA 3 3T 500 1 72 5 5 PR EE X ATM 1Y
sIRNASLFH1( ATM-siRNA ), 25 TS 561 B ol 3 %
B 5, 1E 512 5'-GUGAUAGAUAACAAG-
GAUATT-3", Jz L J¥ %1l : 5'-UAUCCUUGUUAUCUAU-
CACTT-3', 53 & 3t & WL — B P x5 B % %1 ( NC-
siRNA ), IF X ¥ %1: 5'-UUCUCCGAACGUGUCACG
UTT-3', & X ¥ %1: 5'-ACGUGACACGUUCGGAGA
ATT-3"; 31285 BLAST HUX, b 605 Ho At i) o R 3
RA RIJEME . 8% 3ERE Cell Signaling 23 FlG .
1.3 ATM-siRNA BB} 353 A549 m i,

NAE/N Ll AS49 AR kRR FH & 10% G4
I35 RPMI 1640 ¥5353E7E 37 °C . 5% CO, M4
OB I B b B R 3 A A R /D 40 B i
AS49 AL 1 x 10° ANMEFPF 6 FLikH, M E%
MU A BE IR B 50% B #EAT % 4. 1.5 ml RPMI
1640 JC I 7 To XL Y 3G FREE P M A 2 pl ATM-
sSiRNAZER Y, BRIRS), B 5 ul Lipofectami-
ne'™ 2000, % MMFH 20 min; ¥ 2 G W0 A B FE AR
H1,37 °C 5% CO, KiF-MMEE 6 h J5 Bk & A W
LM RPMI 1640 3557538, %55 24 h |5 TR 4E5L
I o
1.4 Western blotting 4] ATM-siRNA #: 3 /& A549
e g ATM 9 F ik

KH T-PER 2H 214 (1 42 Bk 57 42 B ATM-
SIRNAFE YL S5 AS49 HIAAY B 1, 50 5 min J5,
B VR 203 850048 v, BCA 357 40 Bl i 2
WRE, 2 10% RN GBI B Ik G, %R
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PVDF . 5 3% BSA B9 TBST EiE M1 h, &
—Pi( PL ATM FI B-actin L& ) FEEbR i /EHS,
FH DAB JIEI% R b 1

1.5 A EIm 5

F%G 3 ELEKTA B 25 BE 40 i, X 4928
e 6 MV, JEHLEE K 100 cm, W U 7K H
2 Gy/min. ZFAE 6 FLAR Y AS49 41 i BEHL 5
6 41 :(1)XFHEZL;( 2 )CpG 4 ;( 3)IR 4;(4)CpG +
IR 4;( 5 )ATM-siRNA + CpG + IR 4 ;( 6 )NC-siRNA +
CpG + IR 4. H CpG 4. CpG + IR 4. ATM-
siRNA + CpG + IR 41 . NC-siRNA + CpG + IR 4
CpG ODN 7909 i HZ i v i 10 mg/L, 4822 8%
3224 h )5, IR 41 .CpG + IR 20 . ATM-siRNA + CpG +
IR ZH \NC-siRNA + CpG + IR ZH 40 o BE i 1 x 107,
8x10%.1 x10° .1 x 10* .1 x10° .1 x 10° /ml Al
B T 6 FLAT, 4T 0.2.4.6.8.10
Gy X St RIS 3 S PATREAS, A4
THEE 3 K.

1.6 LT skt ml tm e 5 T %, %

AS549 Yt bR o237 BRES , S7 BIKS 20 A
FHBERE T AL, WK T RO M, TR SR e AR
6 cm 155 ML 4k 22 85 3%, 55 5 KB 3 # RPMI
1640 F5 3R, TR A5 10 R, FFR5FRM, PBS Uk
2, I H EERE E 2 b, AR 208 A 22
B R HECE SO AN L AR s . v BRI A,
Z( plating efficiency, PE; % ) = 45 2H v 50/ $E Fh 40
H% x 100 %',

1.7 #% %38 fo [-Q KRR JA b & 4 m)
A549 m kg S Bih 15 2Rk

FH 45 2H 200 J 1) 5 B2 T LR 1 45 2 4 LA 05
B, MBAETE 7050 survival fraction, SF;% ) = b3
41 PE/XTHRLL PE x 100 %"°' . X776 /- Btk 17 45
BT, R GraphPad 23 & ¥ Prism 5. 0 34547
Huh ZHORALAN L-Q MR Bl G . RS
oy Z2 O AR 38 240 Btk B A0 cellular radiosen-
sitivity, D, ) . #fE [ ] 7 ( the capacity for sublethal
damage repair, Dq ). #} #£ 50 ( extrapolation number,
N), M logN = Dg/D, 0o ARFELANE AR Hy
HE o B o/ B LIRSS R 2 Gy B BIAFIE 4351
( survival fraction after 2-Gy irradiation, SF2 ).

1.8 AR AN AS49 2n o el B =

E /N0 B i s AS49 4 it R 5 S 4k 2 45 %
24 b, JH T 714 Ak A 4 40 M 4 b 3 T Y 4
JL ), T4 PBS ¥k 2 i J5, A 100wl 254522 vhif
LIS wl Annexi-V F1 5wl PL W, BRIR

5], FE GV 15 min, FFEITA 300 wl 254 22 o
WARET, FEAT R A0 AR . Annexin-V F5ic B9 41
HLEPJAT- 400, AU TR % ) = ( JHT- 41 H
SAIHIE ) x 100
1.9 %itgam

BHELL x £5 Fn, R SPSS20. 0 eit-ik s, Wi
AHIA] AR FH ¢ K5, 22 20 WERE 22 18] B Fb R
K% )7 2% 43 M1 ( One-way ANOVA ), DL P <0.05 5
P <0.01 FREFAGIHE L,

2 & B

2.1 ATM-siRNA JL% AS49 Zafef ATM & & & ik

Western blotting 7 ] 285 S ( & 1) R, e 4L
ATM-siRNA 24 h J5,A549 i ATM 25 ik w1
WA P <0.01 ), %% 4« NC-siRNA 1 A549 4 il
ATM FHEHFEA T B2 P >0.05 ), HIERH],
ATM-siRNA T8 4% Y iff A 40 i 945 31 = 3k 28 3k, OF
HAE W ZAMH ATM 5 H Ak,

1 2 3
[
El1 ATM-siRNA #:240%] A549 4R+ ATM HyRiE

Fig1 ATM-siRNA transfection inhibited ATM

protein expression in A549 cells
1: Control; 2: NC-siRNA; 3. ATM-siRNA

2.2 ATM-siRNA.CpG ODN 7909 X S5 3 2k 3, B
SAE R 2T AS49 m B TETY R 89 v

K20 A549 LAY SEREIE A R R 1) IR, X
SRR AT AR AS49 41 Y vE TR AN AE
(P<0.05), H CpG ODN 7909 B4 IR 2H A549 4
JRLE) B2 B2 JE i RE ) i — 2B FEAIR( P < 0. 01 ), $&7
CpG ODN 7909 ] #/5 A549 4 L%t X 5 £k it 5k
P, HA O ME R . LAk, ATM-siRNA % Y 30
#R A549 4 ATM #i5J5, CpG ODN 7909 X A549
2 0 9% 0 ST G WA g — 20 R, R BN 5 NC-
siRNA + CpG + IR 41 #f Ht, ATM-siRNA + CpG + IR
ZH A549 21l 1 B RE T BRE ) 2 BEAIRL 0 10 Gy
Af,(0.05 +£0.00)% wvs (0.71 £0.00 )% , P <
0.01 ], Z5H %W ,CpG ODN 7909 AJHipfa] X Gk
il A549 4 Jifd () v B TP L BE 77, ATM-siRNA % 4L 30
BRATM yFRIKJE , AT — L3558 CpG ODN 7909 [y
MEE
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%1 ATM-siRNA.CpG ODN 7909.X 5t2k 2 s BX & 1E AT AS49 MRS FER BRI x £5,% )
Tab. 1 Effect of ATM-siRNA, CpG ODN 7909 and X-ray treated alone or in combination

on the colony formation of A549 cells ( x +5,% )

(zjgz) Control CpG IR ( X-ray ) CpG+IR ATM-siRNA + CpG + IR NC-siRNA + CpG + IR
0 84.07:0.91 83.30£0.98 84.070. 91  83.30:£0.98 83.30 £0.98 83.27 £0.58
7150 £1.25°  63.97 £1.56" 37.23 £0.7544 64.17 +1.19

4 55.26+1.60"°  27.90 =1.15%% 6.45 £0.2244 27.87£1.1777

6 20.50£2.06"°  8.17+0.25%% 0.89 £0. 1144 8.19£0.1277

8 7.33£0.65°°  1.59+0.12%% 0.30 £0.0044 1.57 £0.1477

10 1.50£0.13°*  0.70 £0.00%" 0.05 £0.0044 0.71 £0.0077

"P<0.05, " P<0.01 vs control group; AP <0.05,
YV P <0.01 vs ATM-siRNA + CpG + IR group

2.3 ATM-siRNA 34 7% CpG ODN 7909 2 A549 #m it
50 B4 15 B Ak ) o dp R AE R

H Sty Z2 BT B 300 R A2 M Z( ) 2) 75
WU A2 S 50D, Dq N {H. L-Q £k ph £k 5l
ARSI AV ¥ S HUE o B/ M SF2 {H
(F2), 45%550],CpG ODN 7909 AJ M A549 4 ity
XA RIE S 6E )1, R M5 IR 4lAH L, CpG +
IR 24 D, .Dq.N.SF2 3 /N, /B fHHEK( P <0.05 ),
ATM-siRNA LT Bk A549 40 R ATM %355,
AS49 2N TS 0 405 i A8 A2 R D itE— 2P e s, RN
9 5 NC-siRNA + CpG + IR ZH #H [, ATM-siRNA +
CpG + IR 41 D, .Dq.N.SF2 ¥/, o/ {EIE K( P <
0.05 ). HEFA4R, MW ATM W 3RIKIG , A549 4
M a6 52 fe 1 P . DL B 2455, CpG ODN
7909 FIHEGE X HFLRANE] AS49 4 Y L ST 15 2
B JJ, ATM-siRNA YL D0ER ATM M3RIK 5, nl i —25
{23 CpG ODN 7909 FiX R/ .

& 01}

=

2

& O—IR

E‘ 0.01 ¢ O—CpGH+R

Z A—ATM siRNA+CpG+R
=

“ 0.001 @ NC-siRNA+CpG+IR

0 2 4 6 8 1(;
Irradiation dose (D/Gy)
B2 A549 MERMBHEFGTHREETFHEL

Fig.2 Dose-survival curves of A549 cells under

various radiation conditions

24P <0.01 vs IR group; *4P <0.01 vs CpG + IR group;

%2 ATM-siRNA.CpG ODN 7909.X 54 s s BX & 1EF
Xt A549 2R B A SR 1€ E 8t TR RN
Tab.2 Effect of ATM-siRNA, CpG ODN 7909 and
X-ray treated alone or combination on radiation

damage repair capability of A549 cells

ATM-siRNA + NC-siRNA +
Parameter IR CpG + IR
CpG +1IR CpG +1IR
D, 2.006 1.588" 1.0474 1.590
Dq 1.570  1.357° 0.378% 1.340
N 5.927  4.412° 3.7294 4.524
o/B 0.707  0.970° 1.482% 0.893
SF2 0.860 0.760" 0.440° 0.763

*P <0.05 vs IR group; P <0.05 vs CpG + IR or
NC-siRNA + CpG + IR group

2.4 ATM-siRNA #+F] CpG ODN 7909 4€i# X Sk
0 AS49 Za Ry A

SRR ARSI 10 Gy FR S J5 45 4 4n A i
TGO, S5 K 3) SR T 4% g 4L M A i T
RN ZH R (4,23 £0.25 )% . CpG 4 (4,49 +
0.25)% IR #H }(6.56 +0.33 )% .CpG + IR 44N
(9.18 + 0. 16 )% . ATM-siRNA + CpG + IR # N
(10.45+ 0. 40 )% . NC-siRNA + CpG + IR 41 N
(9.15+0.14)% . S5XF AL, IR 415 CpG + IR
21 AS49 M08 TG 0, S #ERmE I B P <
0.01 ). ATM-siRNA + CpG + IR 41 [F] CpG + IR ZHAH
Fb, AR T F AN P <0. 01 ); 1 NC-siRNA + CpG
+IR 415 CpG + IR ZAH He, 4B 0 7 %38 JE I & AR
(P >0.05). 45U, CpG ODN 7909 A] Ppfa] X
SHEES AS49 U T, ATM-siRNAFE YL T2k ATM
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3 ATM-siRNA 138 CpG ODN 7909 3t X 51255 A549 HApAT KR #HER
Fig. 3 ATM-siRNA enhanced the apoptosis-promoting effect of CpG ODN 7909 on A549 cells induced by X-irradiation
A: Control group; B: IR group; C: CpG group; D: CpG + IR group;
E: ATM-siRNA + CpG + IR group; F: NC-siRNA + CpG + IR group

3 i i

X TBPEME R YT, EESRICL TR i Ak
SRS G ISR IR O e AnART 1S T A 8 A4
7 AT UM R BOR  4F F — ER BURE FY
A2 RERI R, CpG ODN AN A A, TS
Toll #£3Z44K 9( Toll-like receptor 9, TLRO )&% & 1%
ZF ML, S 2 R A BRI, i Thl Al
PENVZE 7 A A5 A AR 9 200 Y e B 2800
PAMIFSE 2 %], CpG ODN 3 H A 358 i L AL)7
PR R N FAE . ATM SER GRS E A S5
RT3 R DNA 545 R fie BE DNA XURE 524
RME S, HL B 4 K 5 R 20 M B9 DNA XUEE 7 24,
ATM 25 I BB A O , H R AR - 1, R R Gk
KA R 30T  F Z2 01, 0 pS3 | 4 i
HAKS AT 55 34 2( checkpoint kinase 2, CHK2 ) FL %
I 2 B FE N 1 B F( breast cancer susceptibititygene
1,BRCAT ) . DNA 4K 4 i) 2 11 3% i ( DNA-dependent
protein kinase , DNA-PK ), H:r DNA-PK & Ku FEH
4543 DNA SUEWT RO, shsE s ™

TR T BT 02 0 240 ) I e A 24
AR T SE T o AR S o v R TE I S 9 R4 T

Hih Z M L-Q BAEILA, T T AS49 4i i
ATM FEPRTTBRHET IS 0 S SR AR A DL S ATM 3
RUTERAE CpG ODN 7909 X AS549 41 fity 33 fi§ /1 F vp
FIRZI . 255K, CpG ODN 7909 R A549 4
UL B4 T S R R s AT FE TR 3k DU BR 5 AS49 4R
AR SR i — 2D B S B . Dy 2 e 248 it 7 AH
Xof e 1)k DR 5 4 ) U PE , D, {Eﬂkjt,éﬂiﬂﬂm‘ﬁﬁt
SHEPUIE ; Dg F W B8 2 /E 189 K/,
JINDUL 240 I B4R 1 1 A fi 5 ﬂiigﬁ%
7R, CpG ODN 7909 1EHIJ5 , A549 4ifiL i) D,
Dq {E#RU/IN , UE B 40 M A ey S0/ 348 n i 317 35
FER 6 5 BE J1 /N s ATM LBV D, F Dq (E#87E
— /N E B ATM JE PR R 5 20 A A 0 SR v
HE—2LHE N, BB 318 &2 BE ) E— 20N
o/B IR T AN BB E R, /B AT,
X6 B e S 2, o/ B (B S, ST 518
E eSS, CpG ODN 7909 1 5 , A549 4 fifd fiY
o/ B TELAEHT B 2 398 O, X5 0 S 4 405 48 22 1 00 055
ATM FERPLER G , A549 0HL Y o/ B (B 5T 2R A 1
— W O O PR 8 5 e T i — 2D, 1
BRI ATM 33515 , AS49 20 JifS (1) 453 1516 52 1€ g %8¢
ATM PUERAT TR SF2 2 A I i e 200 e ke 5
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HURMEIEbRZ —. CpG ODN 7909 £ )5 , A549 4
A SF2 B HT % FR&( P <0.01 );ATM F& R T ER
J5 A549 YL SF2 % ATM HEPRIIT AR 5 3 I,
ZRBEAGH$EX(P<0.01), DL F25RE R,
CpG FIHRE] X SFLRAME] A549 20 il i) 52 [ 2 ) A
SHAGIEE BE T, ATM-siRNA %5 YLiii Bk ATM 13535
Jei , A E— 25 CpG A Al S AR

LY T SR SRR R S e 4 L 1) — 2% T i
1, A TR R Tt T R A A 1 R S AR
P PR TR0 7 40 A R A S SRR
W5 22 R B, ATM-pS3 A5 5 B AE X BT 405 T 10
g T R R R EEAE R . AR N N T
RNA T H AR ATM 82235 047 7 8 s 3 il
J& ,CpG ODN 7909 ¥4H T X HH£&iA ST
FE ATM 2 R R IB AN IS , AS49 4i J iy 98 72
WIFE . 4278 CpG ODN 7909 Xf X 5t£kiA S AJE
/NAT AT RE AS49 AN T A B SR AE FH ] RS ATM
FIRMIBEICA

S ATM )FRIBRECE A549 2R AR A
U HE R X SHERTE CpG ODN 7909 H44844 FH T X
M DNA R4 475, 0 40 e DNA B4 )5 i) BB 2
R, ATM F23k I BE B 2 $2 /% CpG ODN 7909 1)
T A BOECR B ATM k455 CpG ODN 7909
S SRR B o FAILRIA 5 U — 29T
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