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[#8E) B# .05 &4l B AR S 55 A 5 N\ o b i 330 5% 3% 1§ 2 IRl (recombinant adenoassociated virus vector—me-
diated human telomerase reverse transcriptase, rAAV-hTERT) %% 4 xR AN 3% N BER A0 T RE W52 | 77 3% < ]
FHBURE 5 B P18 75 103 0645 2 — M g AT B REAZ 40, 15 A 2 47 19 rAAV-hTERT %% %+ P2 1’2 LS S
B R A% 20 M, FH 2R AR S - SR R 2R 008 2 1 (recombinant adenoassociated virus vector-mediated
enhanced green fluorescent protein, TAAV-EGFP)VE Jy b ic i KWL 4 4 fitd i e s80% | #4228 (multiplicity of
infection, MOI) 10 10*,10° 5 75 3 K 2 ¥ U1 54/40 M (vector genomes/cell,v.g/cell ) 5 21, ¥t 2 40 JfLASCAG: DN, i %
o T 5 e (9 B £ MOL; 3037 rAAV-hTERT $% 3L 41 AAV 25 i 2 5% Y 21 B 25 11 240 Mo xd B, I e o 3R Tl I
¥ (reverse transcription polymerase chain reareaction, RT—PCR) & % %% E[1 ilF (Western—blot) J7 75 ] rAAV -
hTERT % 4% J5 hTERT J& [H 78 56 4% 240 i P9 A 63k |, 92 52 1 B 5 1 4% 2 (real—time quantitative PCR) J i %
HE7L (enzyme linked immunosorbent, ELISA) K #8240 & ol 1T AL R K B 1 ZHERe 1 A8 fk ., &R
TAAV-EGFP ¥ Je 4l [F 55 7 KBF,MOIL 4 10° v.g/cell 154 YRR 1T 1K 73.9%, WA & &+ MOI 10°.10* v. g/cell
2 (P<0.05) ;P AAV-hTERT ¥ 4 41 76 5% B¢ J5 19 25 7.60,90 120 K 8 n 45 0 £ hTERT K [N #9214 , 1 3 i 97 21
W) 3% ; % Y rAAV-hTERT J& 120d Z 5 ,rAAV-hTERT %% 4 241 43 35 26 11 20 M K% 11 3 Jie J5 45 1 Al 1 411 2% ) &
1475 (P<0.05) , 107 9 %f B 20 22 (0] 0 ey 26 6 W) 2 22 53 (P>0.05) . #5118 :rAAV-hTERT i 1 2y e e A A i) 28 365 42 4
PO IE A 2235 . T AAV-hTERT % Y 62 A 20 B8 A% 40 i 43 15 11 2 Jie J5t e 46 11 2 W e .
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Effect on function of human nucleus pulposus(HNP) cells transfected by the recombinant adeno-associ-
ated virus vector-mediated human telomerase reverse transcriptase gene/WU Jianhong, RUAN Dike,
WANG Deli, et al//Chinese Journal of Spine and Spinal Cord, 2012, 22(9): 843-849

[Abstract] Objectives: To investigate the effects on the function of HNP cells transfected by the rAAV-
hTERT. Methods: The cultured homogeneous HNP cells were obtained and released by mechanical dissection
and enzyme digestion. The second generation of HNP cells cultured in monolayer culture was transfected by
rAAV-hTERT. rAAV-EGFP was firstly used as mark gene to detect the efficiency of the transduction at MOI
10, 10% 10° vector genomes/cell(v.g/cell) by flow cytometry. Three groups were designed for the experiment:
(I)group 1: HNP cells transfected by rAAV-hTERT; (2)control 1: HNP cells transfected by AAV; (3) control
2: HNP cells as noviral transduction group. The expression of the hTERT gene was determined by RT-PCR
and Western —blot.  Cellular matrix transcript/translated levels were determined by real —time quantitative
PCR/Elisa, respectively. Results: The expression of the rAAV-EGFP was 73.9% for MOI(10° v.g/cell) group
which was much higher than the MOI(10°, 10* v.g/cell) groups at 7 days after transfection. The expression of
the TAAV-hTERT was successfully detected at 7, 60, 90, 120 days after transfection in rTAAV-hTERT group,
while not present in two controls. The expressional levels of collagen 2 and aggrecan of rAAV-hTERT group
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were much higher than two controls in 120 days after transfection(P<0.05), while the two controls showed no

difference from the beginning to the end(P>0.05). Conclusions: rAAV-hTERT can infect the HNP cells and

also express in the transfected cells.

produce collagen 2 and aggrecan.

The transfection of rAAV -hTERT can improve the cell potency to

[Key words] Nucleus pulposus cells; Adeno-associated virus; Human Telomerase reverse transcriptase gene;

Gene therapy
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HE TH] 338 A8 2005 114 £E W) 4 1R 07 R I AF R
SRR AIF 58 U ) PR 2 0, AR AN A
SR UABEAL N BE BT R A, HAE IR R AL R
AL H B DU TER AN S R 55T B o K Ry
b, 3 5 TE B 4 A 2 00T S 5t PR T A% 40
AT IR, T TR R
F1R) A% 200 0 2 2B W IR 9T BE AR IR O e i) — > 2K
B B A X N b B 395 5 SR B (human telomerase
reverse transcriptase, h'TERT) FERMF AR A 18
1K hTERT HE PR A AR, DA 158 200 Jfd 4 K 75
i, L2 A0 A AR I TR, B O B
J2 B — ol e i DR i AR (A1 E i
] P A0 ST, A A6 2R B LA R 4 R AH SC05 B (rAAV)
N EARA T hTERT K& A% b A6 12 40 I 09 A1 ¢
WFIEHGE . ABESE B il o rAAV S RS
hTERT 2 P4 5% G AHE i) £ 6 4% 40 i , W% hTERT
DRG] 58 7 240 L5 R 3 3 400 L A1 R 5 2 T 1 5
M), Ay iE— 25 i 1A Nt 5 R AR TE 4l

1 #EFnzx
L1 AR

DMEM #5 32 %  (Hyclone) . Jif 2F 1L ¥ (fetal
bovineserum, FBS,Gibco) ,0.25% Trypsin —EDTA
(Gibco) , Trizol ¥ (Invitrogen ) , & & 11 g | [T 74 j
J7 g \PBS (£ = K ). PCR.RT-PCR i &
(Promega), A II 8 Jig Jit K 85 1 22 B ELISA X7
& (BD Pharmingen),75wm 4il g € i (Millipore ) ,
6 fLE5 FE M (corning) ,PCR S ¥ ¥ PCR 5|91k
THE, F BN hTERT ., Hih i -3 -l 1% It = il
(glyceraldehyde -3 —phosphatedehydrogenase,
GAPDH) A T R J5 J 2 11 224 5L R e 47, A
PrimePremer 5 #X R 11, i b 50 1903 15 A= 4 8 )
Ao rAAV-hTERT (J5 2 % £ =1x10" v.g/ml) H
JERT IR A AR 2 R rAAV-EGFP (55
BRI E=5x10" v.g/ml) AT IE FH A A 423
1.2 AHEM] B BE R 40 i 1 73 2 5 B 57

i B) SLBEAZ bR AR F 1 61 19 B IE
WHEE AR AL (ZBREARNREIHEERE
) K AR A PBS YUk 2 i 5 A7 40 o B A A
ML, FHEZHLE T A Imm® K/ S,
0.025% 11 A5 A il 5 F 37°C 5% CO, 11 41 Jid 15
FEAA T IE A 14~16h KI5 AL 75wm (14 48 A 6
PR g, WML 1x1074LI 3 R 35 T 6 1L
BFM, UL DMEM (10%FBS) mIGFHW, BT
37°C .5%CO, 2 MisE 56 1, 2~3d #il—IK
1.3 rAAV-hTERT %% YR &P K 55 A B A% 40 e

I rAAV-EGFP 1E bric 5 KW 5¢ — A HE A%
ML e G (e TR R ), H L AR
(multiplicity of infection,MOI)43%k 10°,10* 10°
v.g/cell BE A, Uit =X 20 M 4SS I 97 3 e G R0 B
= I MOI, A rAAV-hTERT F) % Y $2 14t £z 44 /9
MOL, JGREFE Yy vk . ACBER 40 ik 3 70%~
80% il & B UE A7 rAAV-hTERT %% 4%, 11540,
FH PBS ¥ 1 40 i 9 K, #1281 B MOT 50
AR BRI 2ml, BT 37°C .5%CO, 41 i 5 5
FAP R R 2h, 7 R LU, TC 1LY DMEM K
FERTE VR WIUC, I DMEM (10%FBS) 15 3% 3 | 15
FEAGAR, T AN [F) 0 B [0 o5 B0 3508 50 40 e 244 Al
YIS = (1) LKA . vAAV-hTERT %% UL 58
KA ; (2) X BEZH 1.rAAV 2505 2R L 4H 5 (3)
X HE AL 2 . BEAZ 4L 2S5 1 6 IR
1.4 rAAV-hTERT %% 4% J5 &% s 7K V- 09 4 I (RT-
PCR)

HF 8 i e s R A BE BN ok e
hTERT 2% X & GAPDH 2K (N2 H8) 7£ mRNA
KV BRI, RGNS 7.60.90,120,150
KAt 45 B 6 L rAAV —hTERT %% 4% &6 # 41 g |
rAAV 75 9 1 5 g Koos U BEAZ 0B, K A 2H 40 e
A HIR A A, H trizol 582 HULAS 41 RNA SR 5 F H
AMV random dT primer fil AMV £ 42°CZ& 4 F
7 1h, ¥ RNA S8 5% i cDNA, L1 eDNA b #5
MefE PCR Y b #E4T PCR R, PCR R 45 14
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T: 95°C 5min,94°C 45s,56°C 45s,72°C 455,33
AMEER,72°C 10min, 519751k . GAPDH 1175
¥ :5'-GAAGGTCGGAGTCAACGG-3' ;GAPDH F
iiF 51 ¥ .5" -GGAAGATGGTGATGGGATT -3’ ;
hTERT 3 A I i 51 % .5 ~GCCAGCATCAT-
CAAACCC-3';hTERT %X T 514 .5’ -CCAC-
GAACTGTCGCATGTAC-3" ,PCR /=¥ LA 2% B ig
T R HL VK S A

1.5 AR S 1 2 5 mRNA £ (real—
time quantitative PCR)

TEFEGL S5 2R 7.60.90 120,150 K45 HLs 1L
rAAV-hTERT %% Qe i 1% M L AAV 25 9% B 5 Y ]
S HBEZ AN, P Al BB A 5, F trizol
(Invitrogen) ¥5 $2 U 45 40 RNA B¢ RNA Jz &% 5% %
CDNA, 773 A |, L CDNA A #54 , #% I8 SYBR
Premix Ex Taq (TaKaRa) i 7 & i B 45 #F 17 #
£, ABI7500 52 B %% % 7€ 8 PCR L (ABI) I i# 47
PCR [, RN R :95°CF B A8 14 2min, 2R )5
94°C7E M 30s .60°CE 1 30S 2 FE 3 50 ¥, 5l
sk, N ARKRE. LSl W s -
GGCAATAGCAGGTTCACGTACA-3", FiiF514 5’
~CGATAACAGTCTTGCCCCACTT-3"; EH £ H.
514 5'-TCGAGGACAGCGAGGCC-3", Fiif
5% 5'-TCGAGGGTGTAGCGTGTAGAGA-3' , 4}
BT rAAV-hTERT %% 4 % A% 480 Il A6 %t F 25 11 6 4%
i i 7E Fe ki 22 S, BRI AR CT A,
U1 B2 R 95°CH] 60°CHE 0.2°CiEHL CT 11, 15
2Rk, DL GAPDH 1E A N2, F DAL &
122 AR I A 5 mRINA &5 & 8 45 3L 0 fr 345
F 3 BEHE IR (eycle threshold,CT) [F] Py 2 3k [
CT {82 ke prtfedl . R =LA M CT 1
B, FH 2720 315 H G S G A X A L SEES
B EE =k (n=3),

1.6 rAAV-hTERT % %% J5 hTERT & H /K ¥ ik
Y H5 I (western—blot )

TERL YL 5 BI5R 7.60.90 120,150 KA1 6 fL
rAAV-HTERT %% YL A% 4 ML AAV 75955 75 7% e It
25 BER AN, LI PBS BE% 3 R, A T
{14 200 i 54 % W (1% NP-40.20mmol/L TrispH 7.4,
150mmol/L. NaCl,10% H i , Immol/L 2 H 3 fiff fi
3 (PMSF) ,10ml # 5 K , 1g/ml 4% Bk %, 500mmol/L
IE LR ), A, B T UK L 30min,4C
12000r/min 0> 20min, Y04 7% , BioRad 75 1

B R R R R — B, SRR 2xSDS F A
2% i ,94°CAE M 10min , BT i 1501 () 28 74 Jis ik e
ST BAL A 60g BT UK E S B
B EMIRL R, 5% NG 15 h J5, 4%
B b 8%SDS—-PAGE HL ik 43 5 Ji5 % % S il R £F
YeF B, PR U AR R 2T 2 R I 5% B NE Wk +
TBS 37°CE M 1h, &t A HTERT & H 40 (1:
1000, Abcam )4°CHF & i 7%, TBS/0.1%Tween—20 1
Ve 3 WG, NN B ik 48U Ak A Bl b i 1) S B A/ BR
(1 :2000,Abcam),37°C % #& 1h,TBS/0.1%
Tween—20 PERSE ST , 3G 3 fh 27 K 6L R I H 14 4%
WLk, FMG PR UEIT Western blot 5022 EJ ik
0T, JIBCE 120g/L 153 B, ¥4t gt 7 A
% GAPDH 1 Western blot 2 E 56

1.7 BERZAMMRE SR L Wch B R R i &
B JEAS T (ELISA)

R 5 B9 58 7.21.60.90.120 K (150 K,
WCAE AL AT 72h PO B AN MBS R 3, RE4L 4
S 3 FLANMIES IR L, L AN M IR AR AR
Bk 2ml, 40HEAELAIRAE N 80%~90% , HF BDNF
i i FIT AR R % VWO 96 FLAKR , RSB A
B3 AR AL AR P & U I AT R
1.8 Siit2torir

T A I B4 29 SPSS 13.0 4 i ik 4 4
BT, B8 D s 3R, 6 BE A A8 Ak AR FH BRI
R E0Hr, 0 R 25 5 SCRT E B PCR 45
H I ELISA K 25 5 gk A7 75 22 43 M, K6 9 A o 1
P<0.05 A4it#E X,

2 R
2.1 BN YL AR i 5 T 3 8 B AR P B
T A0 AL E rAAV-EGFP %% g 5¢ S 58 i
FRIRGER BIR ,MOL R 10° v.g/cell % YL 21 1) % Gy
BRI (] la~c) (P<0.05) , % Y 6 4% 4 565 7
KB, B YR v 3k 8 73.9% (& 1a) , {H Bl 5 40
WA AR 3N, S 5 3% 3k FH M 41 i 1 151
BB G B FRA 150 K, 10° v.g/cell 5%
U2l S0 5 HR 3R IA P H 24 8.07% (K 1d) .
2.2 hTERT &K mRNA K % K- Rk 45
RT-PCR kil &5 5 W, Wxf a4 A 2
2% (GAPDH, 220bp) , 1fii rAAV-hTERT %% Yt 41 #¢
YL S R4S 7.60 .90 120 K ¥ a] 469 2] hTERT
LD (128bp) (9235, M FE 6 YL Ja 55 150 K, K fig
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Kz il 2] hTERT 2 [K 3 35 |, western—blot i il 2%
FI RT-PCR il 25 5 R 7 — bk, i X) RT-
PCR & western—blot &7 JK F& {8 10 L 540 b |, 5%
Y JE 55 7 K hTERT 3 519 2 35 19 AR X K OF I
(P<0.05) , 1M B & 40 M AZ AR U I hTERT A& [
F IR B AR 7K OF B WA (18] 2)

2.3 BEAZ A0 M A B 40 A Ah JE BT mRNA K il
(real-time quantitative PCR)

SE 2 PCR 25 3 o, 11 AL J5 R 6 1 20 1)
FEAR AT LU YL J5 585 21 KN AR 5 45 (P<0.05)
WM Ji5 2 T ek S ) 38 T B 0, AR YL 90d 2
T, S 06 41 3%k 7K P e I 20 W (g 46 5 (P<0.05) ,
MG FE 5% % 120d J5 , 52 50 20 Sont B2 A 1T AU i

R K% 5 A 2R mRNA £ 3Kk P EIgiteE 2
F(P>0.05)(% 1),
24 HEEANMEEESE LWERCD I ARIEREAZ
B A

ELISA #illgh He 5, 18 55 Ye J5 19 45 B[] 45
rh, SEEG A I R i B B 2 TR Y JR 5 21 R
KB (P<0.05), Z )5 5 TR 1E 58
120 K, IR 5 B 2K 11 20 0 2% 1k B 3 o0t I
2B 1 5 (P<0.05) , T % YL J5 150d B, S2 56 41
A B2 I A R S B A e ih i eI B
225 (P>0.05), WX HE 2 U i 5 40 i 3 4 vk &
BRI 3G, A G T Y A B — B T B R
(£2),

150

109 10! 102 109 109
EGFP

1a? 10 102 107 104
EGFP

cytometry a—c 7 days following transfection at MOI 10°, 10%

Colnts

109 107 102 103 104
EGFP

(1)

B 1 i =2 M ASORE DU R W) MOT ) 5% J B A% A i 4 (98 St B 1 33k [ %
a~c MOI(10° vg/cell \[10* vg/cell \10° ve/cell) % 9 J5 55 7 KA 19 9% 6 ik 1
2 d rAAV-EGFP(10° vg/cell) 5 YL J5 55 150 K 28t ik th % h 8.07%

Figure 1 The efficiency of transfection by rAAV-EGFP detected by flow

10* v.g/cell

respectively d 150 days following transfection for rAAV —EGFP transfected
HNP cells at MOI 10° vg/cell respectively(8.07%)

®1 EHEEZPCR KN rAAV-hTERT #LABZAMEANZENRABZAMERBN DM TRKRERE

HZ 17 mRNA RiZkFEHER

Table 1 Real-time PCR detection of mRNA for collagen 2 and aggrecan in rAAV-hTERT group relative to HNP

group at different days after transfection

EiER 7D
N 7d 21d 60d 90d 120d 150d
naexes
TR et 2.0740.10° 7.1240.187 3.06+0.107 1.36£0.057 1.14£0.08 1.030.14
Collagen I
2 1.2120.047 2.57+0.127 2.14+0.057 1.6120.047 0.9240.02 0.900.03
gerecan

1 s (DFE ] — IS 18] A5 AT T 28 4 % B3 20, P<0.05

Note: (DrAAV-hTERT group relative to HNP group at the same time, P<0.05
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WA N sl geay vkl

i 1 * 4 # i i

ek RTERTH B AW

Siors poell rianskation of the 3 AKY-WTERT

20y
| 000Hrp
T5(bp
310
24iibp
| 0ibp

5 f b Marker

GAPHI

BTERT

2 ab RT-PCR/western—blot & Il A [R5 ] s hTERT % K i) 3=
KA 1 R AR R, 2Rl 2 0 AAV SRR e T IR
%l 3.4.5.6.7 20 HAUEK rAAV-hTERT ¥ J5 4 7.60 90,120,150
RIGFREMO ¢ 2 WA AL hTERT & X K 2k F 7K P 38 2 A0 X i B2
{8 (FH X5 F GAPDH)

Figure 2 The expressed levels of mRNA and protein for hTERT
a The results of RT-PCR b The results of western—blot (Lane 1,
HNP cells; 2, HNP cells transfected with AAV; Lanes 3-7, HNP
cells transfected with rAAV-hTERT at 7, 60, 90, 120 and 150
days following transfection respectively, GAPDH was used for inter-
nal control) ¢ Band intensities of the expression of rAAV-hTERT
at different timepoints(quantified and normalized to GAPDH)

®2 ELISA @ EAHAAEARMNERSRERMIZFREPNEQSHER T BEFRRE T (ng/ml)

Table 2 Elisa detection of concentrations for collagen Il and aggrecan secreted into the culture medium at

different time

EHEEZ T 78 e 5t
PR Aggrecan Collagen I
(days) rAAV-hTERT 4 AAVAH HNP4 rAAV-hTERT 2 AAVH HNPZ

rAAV-hTERT group AAV group HNP group rAAV-hTERT group AAV group HNP group
7 2.60+0.11 2.60+0.09 2.50+0.22 65.57+2.08% 30.42+1.55 29.50+1.6
21 3.19+0.1172 1.79+0.11 1.74+0.13 79.04+2.3192 15.10£0.73 14.50+1.43
60 2.86+0.13% 1.75+0.09 1.73+0.07 49.28+1.227 10.15+0.94 10.92+1.82
90 2.02+0.14% 1.38+0.07 1.34+0.08 40.36+1.397 9.60+0.41 9.29+0.88
120 1.32+0.19% 1.22+0.14 1.06+0.08 38.23+1.20% 8.92+0.52 8.26+0.77
150 1.12+0.06 1.11+0.09 1.06+0.06 7.57+1.00 6.81+0.43 6.99+0.30

H D5 AAV 41 B HNP 21 [7]— i [8] 54 1L, P<0.05; )45 [l 4 Py HeAtb 15 4] 25 40 1L, P<0.05

Note:

group, P<0.05

(DCompared with AAV group and HNP group at the same time,

P<0.05; @Compared

with other time points in rAAV-hTERT
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FATE T AAV ZARK hTERT 58K S AAKSH
i NHER] S8 4% 4000, JFUE 52 5 A1 hTERT %
DX RETE BEA% 40 ML N E A 25k, RRELRIAIT R4 A
120d 4% AAV 1E R —A~ 3 RE 7 403k FH AR 5 T
12 0 B 2R A L STE T (O IREUR M 1R e
PE SR AV 324 Ry 1k W AR AE NS RN FL Bl
Vg LR BA AAV HH BB Lattermann 55
X AAV TE A 28 G 95 1 G HE ] 45 P4 19 R OC #0228 4
FREAT T REIG AR AAV X A ] 5 8 A% 41 2
18 B TR 28 3 2 AR B AT AN (2) SRR A G
Al 9 7 SIS A TE RS R LR A Bl
W 2R AE LR Pk 25 B IR Y 3R Gk TR AAV 2
B UE S AE NG (R S A B rp ) SRR R A R B &
25, Chung SF"H IR BUR Ry 20484 HTERT £&
PR G A2 M ) S BEAZ A M, 45 SRk B T 2 K
A% 4 M ) e M A7 i VR D (B2 BB A 8 TR
FRP, T R—FIBE R RS, A REREARE
TR HMIER, FEYe 2 A AR, w0
hTERT S 1 =ik, M ATLL rAAV-hTERT #% 4%
HEAZ A1 M, AE R Y SR A 120 K, A Al kg #)
hTERT JEH A9 FRE, UL T AAV AR EFEFREN
IFCPE BAL T B BAA s (3) T QLR BE
Bl i oy S0 AR 43 2410 40 0 AR 5256 v i S )
Pric 2N EGFP Byl , 7E4% 44 )5 7 K ,EGFP 3%
KRR IR 73.9% X T B) 28518 AR 33 12 P
WA UL, AT A B IR BB R BEAZ AN Py AR AR —
KW A ERN RIS AAV BT AR R X s
B XWRTRATIERE AAV 1R H B RRYT 31
) FZREA

ST IR KB, AAV 1R A R A YT 1Y 3
R F R MAFTE S IR, RIRRCR SIS 5 57
i [F0) A A VR K5 %) 338 i T 528 87 5 0, hTERT 3 A
(AR X 2R e Y BRTE R Y JR 5 7 R e B G
B % 1o [) 1 928 K B AB AR B B 35 m  hTERT 2 [
FEREAZ AN M N 0 F2 3k b ot 3, B YL R Y5
150 K, A AREA I 2] hTERT % 8 75 56 42 40 Ag 14 11
Fih rAAV-EGFP YE A bric HE A s 1 R Y
FIRROCR WS R I EGFP Rk LS
ik 73.9% 8K, M ARG 5R & 150 KA, 3%
KRN 8.07% , X T REFI AAV H B GRIGA
KL (1)L AAV R 84K 0 BE R IT 2 78 40 241
T = 4 M 4 A A2 B TR B — A BRE D0 1 B B AR 25 44

AT X BeBH A DNA R B N BE Bl %5 1 32 40
)4y 240 S0, BT, B AN o R g
AAV 1) DNA S50 25 8 5% 5 (2)AAV S EE 1 H
W BAFAE— 2 b, I AE AR SR AAV 55
MR R BB KIR YR A H LB AAV e
PRANEE 2 T 4 150d I, A7 el A 2 H /Y
JE PR 3Rk FRATTIA Ry 3 b e Gk B ) B i) 25 R
A B A2 H A% 20 B R A0 =2 T ) A A 3
255

ity A it O 3 2o 4 AR st B T S B 400 i 3k 2ot
SRR ORI, IR RGN A 3 AN RER A RS
F14) i o7 i 1T A48 455 B A FEUST PRI 3 3ok e A SR U5
PERY hTERT 2R A T fESL X — H I, 25 H
1k, FFEANTFH hTERT K C 4 AE 19 FiAH 1)
ZHE0 35 Fh A AT TR UE, UESE hTERT &[4
FIE A% A< 20 B 1 25 i, 4R 45 200 1 A% Dy ELSL, 38 Ao XoF
6 A% 240 L 4 9 4 A/ SR S T e v %o LIS, FRAT
RIARRXT T AAV 23 9 15 % YL 2 K i A% 4 i 25
XPHELLI S, JCIeAE A B R KK 6 2 2
F 7K ,rAAV-hTERT % 4% %6 A% 28 g 53 11 BY i
J K AR (22 el A BR 2 A A fE A%
YL s 21 K, rAAV-hTERT %% YL 5687 40 i 43 W5 40
Ji Ah & 5T S SAE XY . (P<0.05), 3X A RE Al
AAV HEA AN R EOD IR G, AR IR,
AAV TEAS 5] 1) 240 L 20 20 b i d i 22 38 i UJLR
LR ZE i X BE 2 B A% A B R SR AL AR
Frin, BT I AU e e 2 11 220 G s 4y b B
B[R] ZE KT R, FERE 3% 21d 5, W B B T
2 it 6 5T ek 0 2R R R, FRATT A R R R X
M A TE 21 KA KA T A o4k, g &
AL 3 WA RE S R BEAR . FERE G 150d I3 20
2 i ) 20 A0 R BT G R O JE W 2500 (P>
0.05), FATIN M AT HEAE K Z5 T hTERT 2 KAE
MR A0 I AE 150d 2247t & 28 T dn i 21k
R, 76 150d 2247 iF, 3 26 40 it 7 40 i R BE )
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