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[ =] HM: W survivin B2 54N THE RNA ( small interference RNA, siRNA )XT P53 WA %I P53 {2k 20 fili i 40 i i
(R RAMEN R, ST A D survivin 5 P53 BOARDGHE o J5V8 « LB A U survivin siRNA %53 P53 HF A 60 il 40 Jfd
Bk A549 FI P53 B RURER AN MR 111299 , FH MITT A6 D054 S wiy Fo5 Mo 40 AR Ay 336 28195 200 , 38 = A0 AR 347 400 At SBT3 AN - 7y
AR, 22 B RT-PCR RS YL Xt survivin mRNA F3K(KEE0 , Western blotting K&l survivin, PARP |, P21, P53 253E #5148
b, A H: siRNA B5YLTT AS49 AT survivin 235 W BAK T H1299 401 P <0.05 ). Survivin siRNA %5 s 2 BP0 D sur-
vivin 2B & RNA 26k /K 3 8 B8 T X IR I TH4H( P <0.01 )o Survivin siRNA X A549 F1 H1299 41 i £k KA
FAE MR BEERCHEC P <0.05 ) {HXT H1299 4 M i 3 R 2L E T AS49, HANHIER BEAR T AS49 4. %% Y45 A549 Fl H1299
A G, A LRGN S B LU GAH N s H1299 40 A8 Ak B S35 . AS49 A — & Ll i B T, PARP 24T
S, P53, P21 R [1FSRHON T H1299 A0 b 1 3RA8FR A0S (LRI . 4518 : P53 BFAER AS49 ML IEAE survivin 363k
HBART P53 BRI H1299 AA; S0 survivin BE LI P53 2R 383K, HXT AS49 4 iy A= 4 PR T-F0 P21 552K 1 R 35 Y 52
AR 5R T H1299 40 487K survivin 5 P53 Z [0 ] BEAF L5 AH A HIMEH
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Relationship between P53 and survivin in human lung cancer cells
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Naval General Hospital, Beijing 100037, China; 2. Department of Respiratory Diseases, General Hospital of PLA, Bei-
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[ Abstract ] Objective:To observe the inhibitory effects of survivin-specific siRNA on human lung cancer cell lines with
different P53 statuses, and to analyse the relationship between P33 and survivin in vitro. Methods: A549 ( wild-type
P53 ) and H1299 ( P53 absent ) cells were transfected with chemosynthetic survivin siRNA. The effect of siRNA on cell
proliferation was analysed by MTT assay. The changes of cell cycle and apoptosis were examined by flow cytometry. The
expression of survivin mRNA was detected by RT-PCR. The protein expression of survivin, P53, P21 and PARP was
examined by Western blotting. Results: Endogenous survivin level in A549 cells was lower than that in H1299 cells. The
mRNA and protein expression of survivin was significantly lower in siRNA group than in blank control group and non-silen-
cing siRNA group ( P <0.01 ). Survivin-specific siRNA significantly inhibited the growth and proliferation of both A549
and H1299 cells in a concentration dependent manner ( P <0.05 ), but the inhibitory effect was earlier and more efficient
in A549 cells than in H1299 cells. Survivin-specific siRNA produced an increase in the G, fraction and a decrease in S
fraction in the two cell lines, with the changes in the latter more evident. Apoptosis was found in A549 cells; PARP was
cleaved and P21 and P53 protein was increased in A549 cells. The above changes were not obvious in H1299 cells.
Conclusion: Endogenous survivin levels in A549 ( wild-type P53 ) cells is lower than that in H1299 ( without P53 ) cells.
Inhibition of survivin by transfecting survivin siRNA can significantly up-regulate P53 protein expression in A549 cells. The
effects of survivin siRNA on the cell growth, apoptosis and expression of some proteins are more prominent in A549 than in
H1299 cells, suggesting that survivin and P53 might inhibit each other.
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i S AR — R, BRI R AE R R E— 2
HZR AL NE S TSR A8 A, AN 20 e
SEBEAN A AR G, T HL 55 3 T 5 DR 28 A AT % i
Fo P53 I PR G S il i v R AR AR B e ) 3 A%
A2 ,45% ~75% BIAR/ NI A 709 DL E A9 /N
Jt g v X5 AT R 2] P53 BRI AR . AR A% e ok
R 39 SR P53 1 Lo P21 AR AE ik dn i sE T A
Az KA LD A4 2 8 [R] At a] AR 98 98 40 i 2
F1 survivin 5556 PR B2 38 , 1M 6001 9 19 V8 T 5
ST A REREZE . Survivin JE T T 106 5
FI( inhibitor of apoptosis proteins, IAPs ) 3% , J& I
A0 b B A RS R A Y BE PR 22— AN AT e
G uRE e o i (SN ONE RS L) G g [
(¥ 7= R B AR OE > DRI AT ] HL e ik HLAT F B I
IRE S . HTEAR P53 TIRE TR Al survivin 1K
aod e SR T IR 8 A R e, A 22 ) T REAETE
HUREPEER R ML, A5 DL survivin FF 5 M
siIRNAZMIEE G P53 HFA Y A549 AR P53 ik
R H1299 20, 38 5 73 BT survivin TUER S B9 20 0 A=
W24 B0 LA AN TR) P53 ik PR U X6 33k 6 250 17 ] i 1Y)
SEMA, SE T T AR R A M survivin 5 P53 Z ARG
AR, LU survivin siRNA 7E/N[R] P53 DIReR AT
HIRYT R Lo

1 R

1.1 4

P53 B A= A549 4fi i Fl P53 Rk B H1299 4
FELIA) b A A A B R il i 0 o D R R
W H BT CA Sigma 2 F PE L. BB BUK lipo-
fectamine™ 2000, Opti-MEM® | Reduced Serum Me-
dium 4 { invitrogen /A H], EASY-siRNA kit 4 H I
MIEPLAF . —PiRbrA P53 B LR AT A
actin HL3EFEPUIANA I Oncogene A F], BTN P21 £
SLEPUIRIA H Santa-Cruz biotechnology 23 ] , AT A
survivin FLITREHUIR bt A PARP FL e REHTLR LA K
i HRP FRic TR 1gG HRP Aric2Edif 1eG 15
4 Cell Signaling Technology 3 Fl
1.2 siRNA #9&-& 5 2 i 4k 5

ZIOCHRE 1,4 TR 7 B B T 108 5 1 4 1
survivin mRNA Zh i 7 1 ) X% RNA( double-stran-
ded RNA, dsRNA )J¥ %1, IE X GGACCACCGCAUCU-
CUACAt, 2 X UGUAGAGAUGCGGUGGUCCtt.

A549 1 HI299 44570 3 241 REG LA
PEXS IR siIRNAC N-siRNA DAL Fl siRNA 5% Je 41, #2 5
fL2 x10° DR 2 6 fLH. 24 h 5 frd e

KZEHBKZ 70% ~80% A, LA lipofectamine 2000
S e a5 e R UG B A LA AYR JE 100 nmol/L 1
siRNA #1755 0% 6 h J5 BE#t y DMEM 435 57 5k, 4k
ZEEESE 48 h AR, SCIE S 2 K.
1.3 MTT 540 siRNA % 3 3 2m B & K 64 4 6]

P ANEEE LA S x 10°/200 pl B5 35 T
96 fL, B4 3 D2 FL. 24 h e, 0 B DLAS [R] 2
J#(25.50.100,200 nmol/L) #4156 Y, I T4 Y )5
12.36.60 .84 108 \132 h #%# #L )7 ¥k° #EAT MTT 43
Bt , AR AR 540 nm ARG BE( DO R A
28 A BRI A 3O R, 15 B 45 B 18] A5 survivin
SIRNA RO BE( 1C,, ) IR % ) = BT
R D (Y - LW D )/BIMEXT B4l D {8 x
100% .
1.4 Western blotting #- siRNA %% % % survivin %%
EF &R GE AL

5 2H 240 43 0 0 AR 1 S 02 vh i AR R R
F1, L0 60 we/fL EAE,15% SDS-PAG 43 &5 , i it Hi 5%
RO ER o5 A% B A R 27 4 2R B, 76 & 5% Wi fR
Wiky TBST i E ] 1 ho A —$i( survivin-1:
1 000.P53-1: 1 000,P21-1:1 000, PARP-1:1 000,
B-actin-1:3 000 ) 4 °C % & if %, TBST ¥ Uk
( 10 min x3¥K ))& , A —Hi( HRP Fric 2EH0 R
i 1eG, ¥ 1:2 000 )E @M E 1 h, TBST 75315
BEC 10 min x 3 ), 457 KOG S 5 min, X £
R E RO, WAL . R g K AR A
GIS2D Zr M i it A7 IR 53 B, 285 2B AH X R %K
= HW&E HE% &/ B-actin 85 HOEE B, A XS 0 i1
R(% ) =[1 - LIRS/ LRNS /(2 HR
Rt/ 25 RTINS ) ] x100% o
1.5 ¥ 2% RT-PCR #&M survivin mRNA %k

K Trizol 17 #2 B 40 AL L RNA , 58486t
FERAR AT I E . A1 g A RNA s, 1
554 1 cDNA, PCR #7## . RT-PCR:50 °C 3% 5%
30 min,94 °C7Z5E 5 min,55 CiE K 1 min,72 °C #EAi
1 min, #47 32( survivin ) 8% 26( B-actin Y1
72 CFAIEH 10 min, LA B-actin HNS . 519
B R A B ARA ARG . Survivin( 91 7™
Y1 230 bp ) 5 ¥ ¥ H: L iF 5-AGGTGGATGAG-
GAGACAGA-3', T i 5'-GACAGATGTGAAGGTT-
GGG-3'; B-actin( ¥ 344 613 bp )5 IFH . Liif
5'-GGCATCGTGATGGACTCCG-3’, F i 5'-GCTG-
GAAGGTGGACAGCGA-3', ELH" 3 7= 4 10 pl 17
1. 5% B B8 Bl Bt I L 9k, &5 7 49 BT [f] Western
blotting o
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1.6 %X i KA m) 2 e JB) 20 % A = &

THAE Ui 48 R % e B DL siRNA (28 3k BE 100
nmol/L )44 48 h (1) A549 \H1299 4iJifl, PBS ¥t 2 Ik
(800 x g #.0> 10 min ), EAEHM T 0.3 ml PBS( &
1% FEAE I35 ), A 0.7 ml B 2B IR A AE , -20
CHRAF B YK, B0 KBRS OB, PBS PRk 2
U, 300 ul PBS HEEILVE, MA 5 ul RNase A(1
mg/ml )37 °C /K¥E 30 min, K 28 1R R, il A 400
ul PIC150 we/ml {2, % i #EE S0 20 min, AL
iRl
1.7 %itsFae

JiH SPSSIL. 0 48 i 4K 14, I 2 Jr 22 73 B
(one-way ANOVA )41 #5 21 1] 25 55 1) . 342k

2 # R

2.1 MiEaAMR T survivin & @ 69 & A

Western blotting ¥ i 7% , A549 ZHHEH survivin
F g BALTF H1299 4H/E( & 1), Survivin 25
HAXT Z B4 0 A549 (0. 73 + 0. 003 ); H1299
(2.7+0.041 ), ZRAGIHER (P <0.05 ).

I 2

Survivin
[-actin

B 1 Western blotting #& M fhfE 40 survivin & B Rk

Fig.1 Expression of survivin protein in A549 and
H1299 cells detected by Western blotting
1: A549 cells; 2: H1299 cells

2.2 Survivin siRNA #5 2 5B 5% 4m oL & K 44 37 45
FARZE 1 2 4550315 ,36 ~ 132 h 457 B A549

A 1C,, {H 535 M 152. 37,151, 22,135. 97 . 144. 14,
150. 43 nmol/L, JCHH {2 5 ; H1299 4fiJifd 1C, {55351
k348,27 .244. 82 .167. 55 .161. 4 ,154. 15 nmol/L,
36 ~60 h [ 1Cs, fE W] /& T° 84 ~ 132 ho PikkAHL
¥ILL 200 nmol/ L siRNA 1l 5 fi 5y , 25 B[] 8 f;
Ko ANIRIHERE swrvivin siRNA XF A549 F1 H1299 4 jits
ARMEIE AR E2Z 5P <0.05), A549 4
WOAERE Y% 12 h B B2 0 L W Sl 40 il 25 nbz (4 o 23R
37.59% ),36 h B C T w71, 46% ),
FRELZ 132 h BHGIRA 38 79.29% 3458 JLF-4b
THAE IR A, HI299 4 il 36 h B 4 il % H A7
30. 05% ,84 h A L 1 B i Bsf ), 0E J5 — EL AR
T 50% Bl 4542 2 132 h( 84,108,132 h Hy#
il 253 3h 55.73% .56.50% 58.19% ).
2.3  siRNA xTAfid& 28 i P survivin mRNA &5 4745

RT-PCR Z5 53 IR, £ 4L 40 e T 230 bp 4b¥ynf
W survivin B 55717, (H 42 BEAEAE B I 22 5%, siRNA
ZH LYK A5 0 B BH 0 55 T R % e 4l DL )2 N-siRNA
ZH,siRNA 411 A549 4l js F1 H1299 4l MY survivin
mRNA $HI R4 9K 53.72% .42. 81% , T & 20N
% B-actin IR E 2 ),
2.4 siRNA Bt J& 28 B P survivin. P53, P21 #=
PARP %% & & A 69 % h

Western blotting £l 5 5 . 75, A549 Fil H1299
AN B-actin 243847 58 BEAHALL, siRNA H% YL 2] 11y
survivin 25 [ 5547 B 8 55 T R YL 20 M N-siRNA 21
(P <0.05),A549 41 A1 H1299 41 it 2 ik 4l 5
54 100% F185. 44% . Survivin siRNA £ J5 A549
YR T A2 A P53 P21 R 2k B S N, PARP
AT R4 H1299 411 i i 46 A AR HIR
B E 3 ),

%1 FERE survivin siRNA 3 A549 4A 12 ~ 132 h § D, &

Tab. 1 D, values of A549 treated by survivin siRNA at different concentrations 12-132 h after transfection ( x +s )

Group 0h 12 h 36 h 60 h 84 h 108 h 132 h
Control 0.25+0.02 0.41+0.02 0.48+0.01 0.55+0.01 0.69+0.02 0.85+0.02 1.00+0.05
25 nmol/L 0.25+0.02 0.35+0.03 0.54+0.03 0.64+0.02 0.80+0.03 0.92+0.04 1.11£0.04
50 nmol/L 0.25+0.02 0.36+0.02 0.45+0.02 0.51£0.04 0.66=0.02 0.77+0.03  0.94 £0.05
100 nmol/L. 0.25+0.02  0.30£0.01  0.30£0.02  0.35+0.02° 0.37+0.02°* 0.46 £0.02" 0.64+0.01"
200 nmol/L. 0.25+0.02  0.25+0.02 0.13+0.01  0.13+0.01"°" 0.11 £0.02"" 0.13+0.01°* 0.20 £0.02" "

*P<0.05, "*P<0.01 vs control group
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AEKE survivin siRNA $54: H1299 #f1 12 ~132 h 89 D_, &

Tab.2 D, values of H1299 treated by survivin siRNA at different concentrations 12-132 h after transfection( x +s )

Group 0h 12 h 36 h 60 h 84 h 108 h 132 h
Control 0.51+£0.01 0.59+0.02 0.93+0.03 1.17+0.02 1.41+0.05 1.50+0.02 1.58 +0.04
25 nmol/L 0.51+0.01 0.54+0.02 0.85+0.03 1.04+0.05 1.19+0.04 1.23+0.04 1.30=x0.07
50 nmol/L 0.51+0.01 0.56+0.02 0.82+0.02 0.99+0.03 1.04+0.03 1.08 +0.01 1.10 £0.02
100 nmol/L 0.51+0.01 0.49+0.01 0.76+0.02 0.91+0.03 0.93+0.03 0.94+0.04" 0.96+0.05"
200 nmol/L 0.51£0.01 0.48+0.01 0.66+0.03" 0.70+0.02" 0.63+0.02"" 0.65+0.02"" 0.66 +0.03""

"P<0.05, """ P<0.01 vs control group

A B

| s 3 | 2 3

B2 RT-PCR #illl siRNA TR/
FhEELHRE AR survivin BRI RKF
Fig. 2 Effect of siRNA on endogenous survivin
mRNA level in lung cancer cells detected by RT-PCR
A: A549 cells; B: H1299 cells; 1: Control group;

2: N-siRNA group; 3: siRNA group

A B
1 2.3 1

ra
(7]

Survivin
p21

p33
PARP

[-actin
B3 Western blotting #&ill] siRNA T RIS
survivin,P53.P21 1 PARP %% A # &R %

Fig. 3 Expressions of survivin, P53,P21 and PARP
protein in different groups detected by Western blotting
A: H1299 cells; B: A549 cells; 1: Control group;

2: N-siRNA group; 3: siRNA group

2.5 siRNA sHAfs&afe B 25 A =6 %
nE 4 fr7n, 100 nmol/L siRNA ¥4 24 h )5,
AS549 AMIAT —5E oA IE A3 04 BV s s R
H0.47% 5594 4.78% ); G, H1.G,/M ] LB 43
I 59.02% 8. 76% 14 % 71.38% ,12. 98% ;S
Fe A B 2L, i 32.229% FE % 15.65%

HI1299 4 g S W kb ] ok /> ¢ o B 3%, W
44.28% [% % 15.35% , G, W tL & 44. 6% ¥ =
75.81% {8 G,/M ML BIHEIA Frgisl>, i 11, 129% (%

% 8.84% , W 50 e ) JL~F- 3% B AE . Survivin
siRNA X H1299 A4 FH 7] 5 J= B0 2380 o0 572 i) 41 fif S
S

=) A549 com o AS540 8
£ -
@ g
S o]
— =
0 1000 ] 1000
DNA ¢ontent DNA content
H1299 com H1299 8§
g Z
£ g
H] 3
= =]
W~ =
0 1000 0 1000
DNA content DNA content

4 Survivin siRNA 53 24 h A549 #0
H1299 48 EHA K 4 R T B B R
Fig. 4 Effect of survivin siRNA on apoptosis and cell cycle
of A549 and H1299 cells at 24 h after transfection

3 3t i

P53 \survivin 7E i 95 41 21 b 9 3k Kl IR & X
ORI 25 BIESE . BNl v P53 3Rk
SHEEIL60% , ANSE T REMEE K, 755
T TieE 240 M A I 24, T LAAE Sk S TR T AORI T
(FEFR Yo Survivin 5 M 20 14 96 7 5 3 5 % )
G, MR A B E A A A B R F .
AL S2 IS 0, BEA AT, Survivin
1t F IR AR PS3 TR = S R kA kA
S FE [ S, Wi [ R BEAEAE D RE PRI 2R , 76 M i
ZH LA B A e
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WIRUERH survivin 5 8T XA~ P53 456
fis: =1317 ~ 1294 F1 =29 ~ -7 BN RN
ST swrvivin T2, P53 BE LR 4 Sk Oy 20 4%
4 survivin JE N F o Xia 25 "V RINFZE P53 FHA%E R
PR HCT116 i 4% G2 [5) 55 88 survivin, 45 5 3¢ B
P53 BRI survivin 235 18 (9802 P53 BHAAE
HERY 10 A%, BT A YL B AR B P53 AT P53 B
MM, survivin (3235 KR BEIH D . Tkeda 252 4l
RIELLANLE T 1 AS49 A0, survivin F3K R
AT PS3 WRLER., RIS IR KB P53 B AE A
AS549 A H N IEYE survivin eIk B WAL T P53 B
I H1299 4L ; LA R RE % 1 G A 38006 BE 11 sur-
vivin siRNA , A549 4 il AE K BE gt i, mi H1299
0 B I R % AR — e VR IR TB) IS, T Rk 400 e )
REpE YR I RS M RRAS . SRR P53 BEA
BIST survivin siRNA TIRA —E W, 18 survivin
sTRINAX it 200 B %) A= A I VR IR 58 2 52 P53
HREIR A P45, BIR AT 51 AR P53 RO A= K
il , TS558 1 48 5] swrvivin Y597 986 A0 38 W1 o

AR A AR 73BT T survivin 335 %5 it 98
2 3 S 5 i o B, AN [) 4 b B A — SO 4
S G, W E A 3G i An S A ER 91 A N b O 2D
SuzukiZF B 58 survivin fiE B 3 Cdk4/pl6NKda
AW ploNKda, JE i survivin/Cdkd & 547,
PETMTEE Cdk2/Cyclin E, 538 Rb & FBE IR AL, LIS
SN E I, T 0 0 MR N G, T PR S JH, A
e IE AN MG 5 . Yang 250 L35 Y survivin J2 40
L K6 LTI AN 2 200 LA A7 T L 75 B o Survivin 3 [ 3%
IRUTER G , AT BB IE A2 1 P 5K 50 41 A R i 43 2445 F i)
e TEAN M A A o T oG E A

IR swrvivin JEVE IR T I A BOA R, (H
LB survivin 3235 %5 98 17 77 A2 19 8500 2V AN S AH [A]
Uchida 25 (U BIFFEIE W, T4 survivin BEAE 22 Ff fi
AL TN . Lu 25 IR E I survivin siRNA fig
AROKE IR {2 Ling 27 15 H 0458
A2 survivin T3R5I 2 RE S PRV T 58 YL IR 40
MIRIPE T Okada 25 ' 50 2 X} survivin B985 T
VEFHE B 5B, MATTINA survivin SR FFANRES SRl
SIRRIEEARAE DNIE [ & 08 T, toAS BB 3G hin 41 A %
HMIEPETE TR B U, H AR i & s G BEDIR S
DN ZHME A FE T, Carvalho 254 By 5250 IR K W sur-
vivin S 4 HLA R A B 53 24 T 55 1, BN BHLILE
PR ARABR, A SR, siRNA A T 1Y sur-
vivin FEIK T P LA B 1M F T GBS 2 LA S
SHA PR T, AR AT S EOE PS3 R R TR AR 5

KT, BARFI R HI1299 0 FE survivin siRNA
YERT G, AS 18 2 Uit =X 240 B A ARG 00 A 1 Bl 48], i 2
Western blotting 5 {ll PARP 2L 15 000, #8 A K& B
WIS AR Ak, T AS549 A — & B 40 i s SR T
PERTEM R AL R T AR v S R R IR A
(] 240 B AR U 1 ) A e AN A T] BRIV A% [] — 4
PO siRNA FTRE A& 5RO AL T BEANIA]

AE ) P53 FERIXT survivin siRNA 10 fii 42 410
JH A AR T U T 0 S e AN A S ke T B AR R P53
F survivin ELAG RIEEVE, B4 BT survivin
ATREWAFTEXS P53 W R P i AE . 5 iX —HEis
FAXT I Y J& Western blotting 45 St R B, B & sur-
vivin Fe35 NI BF AR P53 B I RA W B . W)
REMY RSS2 siRNA MRS  fBR T swrvivin XF P53 3=
KB, WS T P53 HRBPE SO, 33— 2D BH T 4
MOXETE , 5 I M T TR DA 5 — > B A
PR survivin /0257 P53 4B 20 it 18 58 A1 JH
T2l Survivin 5 P53 2 [0) 0] BEAF7E— 795 2R
He, PIE IO R T

A SR AR A MR A SR P21 Rk
P53 & ATHY, survivin siRNA ZE5 | P53 145 1Y [H]
i B3 T P21 35k, 1% 5 Okada %5 " T 5T 2
ALY . 78 P21 AT BEAE P53 5 survivin B AH H. I
TR T —EE M. CARSAR T, P53 AT LLE i
255 P21 K35, M RB & AIBER 1L, 2F M 45 &
B WA N1 E2F, I I8 pRB-E2F &2 591, LA il
survivin 2235 . 1B P53 5 survivin 22 [8] 40 5.AE FH )6
VINLHIE ARG E , WAL H A i — 2 1 i, AT i
IR 2 W S FNGYT 5 e PR i B R

S ARSEEG AR BT survivin siRNA gAY
BT WA swrvivin F BRIV FHERIE , AT &40 1 b
S AN ML ARSI B, XoF T Jed 20 L 08 T R A — 2 5 AR
o P53 FER AT survivin siRNA T IR AF —E
M B SR survivin sStRNA X85 20 Bt A= 40 i 45 FH
FEARGEAZ P53 NESIRESE ], AT LU fih & P53
A EMIAET AT LA AR P53 O AR K BH
i RN IR YT HAT B A I R S

[ & % s Wk ]
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[ AXmEE] ARLEHE

- FHGEIE

& £ A Bt microRNAs 3TE X FE2 2415 CD4* T 44 HIV-1 fRH/I1ER

microRNAs F& 2 5L R 5% S5 SR PR 0 — 2R 4R A%/ RNA B ATAT 23 B IR T15 E400E RNA BUR & RNA . FFSEIESE, ik
BRI microRNAs P HE [ 1 5 40 ARG 25 11 B L PH, R 388 3 1 52 0 G 922 96 e A0 K G B8006 1 FH 5 i 1 5 40 I 2 % 114 mi-
croRNAs TEPUR RE YIS FRAEAE B EE F , (B 088 B 58 % BRAE £ 40 microRNAs 76 B8 G & il dr & A2 dE7E FH, 20 miR-122
HHCV JBYe . L6 B I HRIET R RS . HIV-1 SRR T8 BPERI I CDA* T bk O 40 o 2 S0 ;R 3 4552 e
PRIGTT 75 HAART SR M A, Hodr  HIV-1 A RAEAEAE I T s L AN Z AT 2 M E Z . AR
SR AR T 6 2L 5% 5% Ja 7K P18 FAIAE microRNAs AEIL i R #ERITEH .

Ve 8 it — 25 B SCIE I # EWI LA CD4 ™ T 4 b A7 75— ZH 40 M A S5k s 2R O 4R microRNAS( 5354k CD4 ™ T 20 iy
AHELH ), EATRTHMHUEG A0 HIV-1 JBREIY P2 o HIV-1 R 32 5E N 41 RNA 1Y 37 A 3 X I8 A7 7E— 28 microRNAs( A24% miR-
28 .miR-125b .miR-223 Fl miR-382 )AYAE FIHI A5, 3 £ /N RNA BT 5= B 40 ] B9 4 F LI S2 80 %F HIV-1 &2 Y e /. o
— SR R ZERY HIV-1 BRI 8 CD4 " T 4% 4o 1 HIV-1 FER A 5e B804 ) (i microRNAs (945 5411 il
FUTEBRIX L /N RNA P02 )5 , PTACI2) HIV-1 AH G 8 3 B0 LR, HIV-1 Z60R = AR 3, AR T HIV-1 R
MG, WEBIE, WSS RIEMIEAEA HIV-1 B BEH A BIGK T2 HAAPT J657 1 30000 3 R IR A0 Fp A5 3 TR A
B3I

ZE FROR VRS KRBT 15 F40M microRNAs 76 HIV-1 BYL R h 2 50 E AR, 3 b S43697 000 B o /8 A e
SRR T S AR

[ Ak #i #59%, &8 7% % 0. Huang JL, Wang FX, Argyris EA, et al. Nat Med, 2007, 13 (10): 1241-1247 ]



