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Quality control of recombinant oncolytic adenovirus/p53

GAO Kai, BI Hua, DING You-xue, LI Yong-hong, HAN Chun-mei, GUO Ying, RAO Chun-ming"
(National Institutes of Food and Drug Control, Beijing 100050, China)

Abstract: To establish a detection method of oncolytic adenovirus/p53 and standard of quality control,
human telomerase reverse transcriptase (h"TERT) promoter, CMV fusion promoter containing hypoxia reaction
element (HRE) and p53 gene were identified by vector DNA restriction enzyme digestion and PCR analysis. The
result conformed that all modified regions were in consistent with theoretical ones. Particle number was 2.0x10"'
mL™" determined by UV (4,4). Infectious titer was 5.0x10' TU-mL™" analyzed by TCIDs,. In vitro p53 gene
expression in human lung cancer cell H1299 was determined by ELISA, and 4,5 ratio of nucleoprotein in virus
infection group to control group was 5.2. Antitumor potency was evaluated by cytotoxicity assay using human
lung cancer cell A549, and the MOl cso of this gene therapy preparation was 1.0. The tumor cells targeted
replication ability of recombinant virus was determined by TCIDs;, titer ratio of filial generation virus between
human lung cancer cell A549 and human diploid epidermal fibrolast BJ cells after infected by virus with same
MOI. TCIDs titer ratio of tumor cell infection group to normal cell infection control group was 398. The
IE-HPLC purity of virus was 99.5%. There was less than 1 copy of wild type adenovirus within 1x10” VP
recombinant virus. Other quality control items were complied with corresponding requirements in the guidance
for human somatic cell therapy and gene therapy and Chinese pharmacopeia volume III. The detection method
of oncolytic adenovirus/p53 was successfully established for quality control standard. The study also provided
reference for quality control of other oncolytic viral vector products.
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JUR P 3 A8 AR A 4 3 O S 1 I AR R DRYR T R O
RN R R AR R, e EVEE)T RIAK
i S TARAE RSO, B R E B A
PRIVE T 4800 R Gu ik et ok ik 2011 4 6 H, £
AERIT IR 1714 WHEPDRITIRIR T Z, X0 e
SR I )T ol 64.6% (n = 1107), 1 9% 45 42 1
PR A DRIE 7 S5 B i TR 80, o A IR 7 &R
B 24.2% (n =414 RIS T2 W iR
BRI FH 2 A R0

TP K Bl A IR B RS T E L AN RN,
LT PRI B N VATT (oncolytic gene therapy) [f]
77 2o 6 T 28 AR DR b b T 3 Ay 52 i sl g 2R N R
H7 (oncolytic adenovirus) P2, F[E SFDA T 2004
TEAEAER “HAN p53 BN TSI SRR
32 ke e 28 9 1 R4 o T VYU 52 1) 2R R 5 A o L
E1 X SARERG, BOF B DXCE T IR A e ¢ )5 80
TR, A 28 B R0k 5 1R R 4 e
EBE LIS B 3% R eg 4 Mo iy H iy o BRI — R B, 3R
P 5 B o dg gt 7 DA B RE I J5 301 (hTERT) A
BREEJH B (HRE) 2045 M Wi sE E1A f1 EIB X,
IR 517 pS3 K5 DRI ) 0 2 52 1 284 s 9 I 75« 76 0%
W97 7 2, IR A B I B AN p53 R T Ak
DRI PR 28 A, T L T 3 sk 7 ik e 4 e v 1 52 08 0, A
PR IE T R R S R B S E P, H Tk
7 AR E AN 2 A T R SR B, A T RE AT Ak
X S IR0, AT TORAE (ORGSR
TR IR AR T Y B 2005 AR 24 90
(HB) OB TSR, 455 0% W RS 05 ST T TR b
IR E Tk, X HIT R T it o,

MREH*

PR R E XA AL I AR IR R ps3
(SG600-P53). AL 293 4l A, AilisE AS49 4iHd.
N H1299 il N3 R 4T 4 — A4 41 i BY tH
AT IE BH L AR AT BR A 7] $2 41k, DMEM #1 RPMI
1640 55775 K G 48 135 Gibeo 23 & 77 i ; PCR A5G
X5 H Takara 23 7); A p53 ELISA 351l & 24 Bender
Med Systems 2w/~ 5, 5B 293 4ififusE (. AR B
ML AR5 & H Cygnus A ;s =% DNA Frid
Rl A &4 Roche 4w ™ i, 7B Benzonase A
Merck 23w 7= i HIV. HBV. HCV iRl &4 [ 45
AL, FAR Y A [ P A al

{88 % & [ Molecular Devices /A 7] Spectra

MAX 250 FBEARAC A A At HA Byidt 1601PC
ST, Waters 2695 (AR [ 2487 UV KLl #E;
ABI 9700 PCR {¥; ROTOR-GENE 3000 Advanced ¢
5 & PCR 1X; Amersham pharmacia biotech Image
Master VDS %% BiAH % 4t ; NIKON ECLIPSE TE 300
IR CR

BEHEFSEESEWESR

FRAGIPE N DI EE DDV SR 419 5 DNA JG K
J Mlu T . EcoRV Al Sal I %5 3 b B il 4 1) it 43 51
IR AT o0 0. 5 A DI R N AR RIS
DNA 0.2 pg, FREIEADIE 15 U, AYIEE 10x22 M
3 uL (100 mmol-L™" NaCl, 50 mmol-L™" Tris-HCI, 10
nmol-L™" MgCl,, 1 mmol-L™" —-&% /i HEE, pH 7.9), %h
IKELAET N 30 uL, 37 C /M 2 h 5B Y] =ik
AT 1.0% TR B eI Lk o

PCRVE  SRH 2 XRs 51 5 190K 23 50l % 5€ hTERT
JA BT pS3 FIK X . hTERT Az FX (7% ITR Al
hTERT) ¥ 3411 L5194 5'-GGCGTAACCGAGT
AAGATTTG-3', FUF5¥h: 5'-CTCGTCGTCACTG
GGTGGATC-3'; PCR " M4 244 94 "CAZVE 5 min;
94 ‘CALPE 305, 56 ‘CHE M 30s, 72 CLEH 1 min, 30 4>
PEIR; 72 “CIEM 7 min. p53 F=IX (& p53 #1 HRE)
P B 5IM: 5-CAG CCAAGTCTGTGACTT
GCACGTAC-3', TU51#A: 5-GGCCAGAAAATC
CAGCAGGTA-3's PCR ¥ H4Z 40 94 CAZ % 5 min;
94 ‘CA M 30's, 56 ‘CHIE30s, 72 ‘CLEAH 3 min, 30 4>
FEER; 72 “CHEAH 7 min. PCR P24 HEAT 1.0% 35 JIE Bl
LA I o

BHFFHRECNET Y R L P
OSBRI (VP-mL") = Aagox 1.1 10"

EEHFSBEERMMNE LRSS G
fit (TCIDso) J7 ¥ e 5 41 ity 2 e )&, HoAR 1%
W @ LA 10% FBS (1) DMEM K5 3830 % 293
A MBI, 4% 13 10°/HLEERI T 4 A 96 FLAR, 37 T 5%
CO, K597 18~22 ho @ AL M LAE IS DMEM
HlA LA 12 5.12x10° ML AR L 2 %5 R AR K
TREFREE (10 5.12x10° & 6.25x10°, 3L 14 MR
), 540 M Bs TR A A, AR S 4y
SN 12 4L, BE4L 200 pL; 1. 2 440, 3+ 4 B
FInkE. 337 C. 5% CO, #4557 60 min, Wi G,
LI Zr 5% FBS 1) DMEM }: 353 300 pL.@
96 fLIRE T CO, AN T 37 CHi R 10 K. ® %
10 RAE W A0BE T L2402, 4 Wy I 1 s A o
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7725 20 5 A 5 O I FLE . R VAR B TR LA
TSR B (0BG D 1, Y By 1V (IU-mL ) =
—~([In(1=(Py/n))IxD)[Au*CyxIxt], Frf Py Jhy I ELAH
LI AR (R FLEG n by A T A AR R B G 1 A 7L
D NFERENAL Ay A AT FRALKHRL (em®); Cy H
YL I AN Y A B 1 R RO E A A LI R
2.38x107* (cmes™"), ¢ M IEYEIFIA] (s).

EHFSHAREESH KA SOURCE 15Q
(100 mm x 4.6 mm) 2512 EEAE; WA A WE
50 mmol-L™" Tris-HCI £l 300 mmol-L™" NaCl, pH 8.0;
WENH B WA 50 mmol-L ™" Tris-HC1 A1 1 mol-L™" NaCl,
pH 8.00 A A /r BEATHEF-, DEMCER A : 0~33 min,
B} 0~100%; 34~37 min, B 4 100%; 38~43 min,
B & 100%~0; ## 0.75 mL-min'; il AR
100 pL; FEifd 25 C; AP K 260 nm; s (3 K
SR — LT Al

EHFS pS3 BEEREZEMM LA 10% FBS
) RPMI 1640 37l ANt H1299 41 f ek,
1 5x10° /L8R T 6 4LI, 37 'C. 5% CO, 44 F Fh;
F%24h, FF LW, LLLILTE RPMI 1640 Fi 0 25 5
¥ 5 MOL 00 3 M AL, WX Y 2 h 557
EiEW, FEFLINANE 10% FBS ) RPMI 1640 1537
2mL, T 37 C. 5% CO, 44 FHiF% 48 h A4t ffd,
PEHURZ B (5 LA ELISA vl p53 ik &,

BEHRSMBMEBRAEEMNE LLE 10% FBS
1) DMEM K320 o Nl AS49 41 e, %
2310 /LRI T 96 LA, T 37°C. 5% CO, 411 F 5
7% 24 h, 5 LIEW, LA 5% FBS ) DMEM 85 7834
7 2 AR R AR BRI, B2 4R MOIL 24 20, 3Lt 9
ANHREE o I TE R RGBS 4 NS AL; BT
A (AEY) B 5% FBS ) DMEM £
FEH, T 37 Ty 5% CO, ER 7% 7 K, BALIMA
0.5% MTT 20 pL, 37 CH#H 4 h, &fLINA DMSO
100 uL, A I 5 e R AR A EIE 570 nm B o
A% (%) =[1 — (RSL 4 OD 18 — & 411
OD fH)/ (W11 FL7-¥) OD {1 — 25 14171 OD 1H)] x
100%. 4 THELEE R LR R A HAAEE, Ll MOI (1)
KHEUE R BEAARR, DL Curve Expert 1.3 AFH5 /40
KA 50% WX N[ MO

HRRBEEEMAEN 750l Ll 10% FBS (1)
DMEM 5%+ 10% FBS ff] MEM 15 3% 4 A\ il
i AS49. N MAFYE 51k BI M40 e, %
Sx10°/4L AR 2 6 FLIR, T-37 'C. 5% CO, i FF

SR 2 LA LS DMEM A1 MEM 55 35901 e 41
J R B AR S, BUREFL 1 MOL I #5587,
I LG MLV 15 7R3 AL B P B . 48 h 3845 52 i
e G 2 h 55 BIEW, BLE 10% FBS [¥) DMEM
8% 10% FBS ] MEM $5 753 2 mL 73 5l 0 A AH K. 48 i,
REFP AN A 3 ML, 4REET 37 C. 5% CO, 4 1F
NERFE 48 ho MBS IR A AR SN TG 2 h S 5
THHE, LAJG L B IR Ve 4 M 3 IR 5 & . 43 il
I 220 M, DLJG IS 55 77 B2 2R o0 2 mL/AL,
T=70 ‘C. 37 CRE VL3 UK, 3 000 rrmin~' .0 10
min B B3, 20 A IS 41 E3E W, T TCIDso 32
SE AT LLRE A (95 B I G B o DL X SR B 1
WM. WATEVETE = (AS49 41 48 h 41K YL AT / AS49
YIS U 4 B G BT ) / (BT 410 48 h 41EKGL # iy /B
0 A LR LI G AT ) o

BERBRHBEHEN  LUFSI%R: 5-CCGAGCA
GCCGGAGCAGAGA-3'; Fili51¥H: 5-AGCCTCG
TGGCAGGTAAGATCGA-3"; TaqMan 4} 5' FAM-
TGGGTCCGGTTTCTATGCCAAACCTTG-TAMRA
3R 1 3R DNA, 55 1% N5 DNA
M %, DNA [ % = [(DNA K x File {55 x
FEHL DNA S SAATR x 6.02 x 107) / (95 1 W 5E DNA
B B > BREP- 1 20 1 )]/ U BUREEL X 100%.
VT A B A TR M 2 e A R B B pXCL Bk ik
TTRIVFGRE, Hl4 10 5B R MbRUE I ZE (1x10°
£ 10 VP-pL ™' 3L 6 N i) VAR R K 10 pmol- L' I
TSI, e 1.0 pL, 25 mmol-L™' Mg®* 0.5 pL,
5xPCR buffer 5 pL, dNTP 0.7 uL, DNA &1 0.3 uL,
R 1 pl, 25551 7K 14.5 uLo Gtk i) s 444
94 CAEVE 5 min; 94 CAEYE 30 s, 60 CiR K FIIE
i 1 min, 40 NMFIN . B AR B0 1545 DUEL = (Sl
DUE < e A3 450 / (6t R £ < DNA [HIfic )

BRABEFEMN LM DNA T PCR
N iS4 5'-TGCCCACCTACAACAACCAC
CTCT-3"; Fif5I¥k 5'-CGGAATCCCCAGTTGTTG
TTGA-3'. PCR Z%{: 94 ‘CAxME: 5 min; 94 ‘CA M 30 s,
56 CHYE30 s, 72 CHEM 30 s, 30 KAGHE; 72 CHEAH
10 min. PCR = #J3E1T 3.0% B Hise e rik o

H&EWE AW, pH{H. 2E. AHE. L
BAS SORURR A e BiEtE . TR 293 4ifLEE .
5B DNA. 7B FMmyEHE A 7% Benzonase. HIV.
HBV. HCV 5L AhAS 134 4% 2005 bz (25800 (=
FOM B A SR L R AT
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1 EHEEFALEHES

3 P BR S P ) 43 0 %o AR 3 DR 4 8 AT
YIJa, Mlu 1 B U13R15 70 31294 10 605, 5 845, 4 305
F11 797 bp 14547 EcoR V BV 3RAF 735120 0 12 070,
7637 5523, 4546, 2 623 12 177 bp [ 47; Sal |
BT RS9 B129 0 18 250 6 903 F1 4 150 bp 14
PLi% 3 Flo DIBGRGD) G, B3k %3 5T DNA B
IR BKJEW 4 (K 1A, B). PCR §7# ITR. hTERT
Ja BT X 3R 1520 941 bp 1) BE; p53 LAl HRE X
B BRI 200 1637 bp R B, 551 BTl
WK AR (B 10),
2 REPRER BN E

I 993 25 1 0K 2500l 4 B IL JE R 41 DNA,
ME HAE 260 nm ARIWIERE, 1 A Ao BALAEN
1.1x10" VP 357 (R S 2R BRSO 2.0x10"
VP-mL ™o JIG B YL A7 (infectious unit, TU) K
TCIDso 7700 5E o 4 28 40 B8 1) B 240 143 40 ) ek
e 293 A, TAFEREEEUE 12 NMEAL, Y E
10 KA EC AR = A 41w 48 (CPE) 500
LG, S AR % 5.0x10'° TU-mL™s
i 75 LU S T Ok e A R e AT 5 B OR Bk 2 L
(IU/VP), Fox 4100 28 1 AR R YL B g, 28 41t
IRl LU PR 25%.
3 EMEEMENE

Y IR R R 5 pS3 (M ZEFas R
F0FE pS3 FEDRIFRAA 5 bR A0 e o7 A0 4% 12 R B i

Rl BLS MOT IR i B e A Wi H1299 4l 48 h
Ja, % ELISA 4 i & 2 1 45 R W], SG600
RGNS UM IR Auso ZEEA 5.20 FF SG600 fit
W LR VRGBT (1) MOI B 55 44 S0 gk e N\ Jiligees 41
Ml AS549, 35F% 72 h g G vk S E0) iR 4 i ) R
. JFLL MOI 0 BUE I BARAR, 307 2 ALRR,
KH CurveExpert 1.3 #AFTHFE R %4 50% ) MOI
(B} MOl cs), it B AZALAE S 1) MOIcso 4 1,00
iR 18 L M AST I B CAAH [R] MOT i dn i f, &
TCIDso VA I 5 4 MO bk T B Lk 4 . 48 h [ HE 2005 5
TR AT . gE RN, EA R AN AN AS49
EjNZR AT o A5 AR d e BT 39 5E LLAE R 398,
BV 48 h i, AHRT AR I 4 M ¥4 3, SG600
ERPRE AN R AT 400 35 1) 5 e 3 1 14 i
4 REBBRGEEFEXERS T

Source 15Q T AN ST HPLC 2l B4 #T,
LRI )24 12 min, $&IRH— AT,
AR 99.5%. K ELISA vEME B 293 40 il &
FI45 /T 100 ngmL ™ 5% B4 293 411 /il DNA 45 5/
T 10 ng'mL™"; ELISA &Ml bk B 2R s 8 A FR W
Benzonase 43 /N T 50 ng'mL ™" F1 1 ng'mL ™",
5 SNEETFRE

K B PCRJy VAR I BT A6 78 Ji s 2 5k
B, AR I ZR AR G R ECA 0.993, K5 DNA 2K
el 90.2%, AN F R4, Ak
st A TR Bk B A R ONAE 1 x 107 VP 4R HE

A B

1: DL 15 000 marker (15 000, 10 000,
7500, 5 000, 2 500, 1 000, 250 bp)

2: Oncolytic adenovirus/p53 DNA by
Mlu I digestion

3: Oncolytic adenovirus/p53 DNA by
EcoR V digestion

Sal [ digestion

500, 250, 100 bp)

1: DL 15 000 marker (15 000, 10 000,
7500, 5 000, 2 500, 1 000, 250 bp)
2: Oncolytic adenovirus/p53 DNA by

3: DL 2000 Marker (2 000, 1 000, 750,

1: Negative control of hTERT promoter region

2: hTERT promoter region of oncolytic adenovirus/p53
3: 100 bp DNA Ladder

4: DL 2 000 marker (2 000, 1 000, 750, 500, 250, 100 bp)
5: p53 gene region of oncolytic adenovirus/p53

6: Negative control of p53 gene region

Figure 1 Restriction enzyme digestive map of recombinant oncolytic adenovirus/p53 DNA by Mlu [ and EcoRV (A), and by Sal [
(B), and PCR analysis of hTERT promoter region and p53 gene region in recombinant oncolytic adenovirus/p53 DNA (C)
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Wi, BAERIES (wtAdv) # AT 14,
BI<1/(1x10" VP). PCR &l IRAH S0 #5 . HIV,
HBV 1 HCV [ 45 254 I, 85580080 S R A8 A
B o
6 HtnB

AP, Hedk, pHAE. ORGP 25 Z AR 5
W R MR IS SR A 2005 fi (P25 (=) 3
SRUDAR I, %A= S ARSI &5 SR B 2k 1.

Wit
FERETN SR, 73 MR 3 R R P D) g D)
HULK 2 4 PCR 514, LIANIR] TS i35 AN R 2 D X B
{1 3 520 52 R R B 25 p53 (KA L N 2 Mg it A
IIHT, AURWE T 1% A R RE DN 45 R S T & .
T RE B ARSI R YT 7 AT R A 2 A VR

5545 2999 S AR I IR QG VR R URE B 3 DI AT
Ko IR EELLIG T (IU/VP, %) 2 VF40 9 f A
FEDRVATT 7= i TR R SRR AR 22— Lo A L i A
I, WIEIEAT AL VR N RBP4 78 (KR 7 2 I, AN
B P EORITBCRAE, 1 H A 2 178 7o 15 B A
SR BATIR AR e AR S AR S, AERF
IR R (1 [] IR S iR ) S B S B PRI E FDA
AP T AT 1) KON BRI TR o 77 Jo o 42 o B R
T8I E 0 HAT W E . R Maziel 25U &
(7 1A dggo BAEZET 1.1 10" AN 90 25 Uk 1O BEE T
SEILHURLEN T, BRI, EBLIELS, CRHER
S B JIURE B8R R 1 28 VAR R . AR
TR B ASE PRI E 2 2R M TCIDs ¥, %35
HIXS TR PRU @ B b efem TalE 45 R
(o HER PR AT ELE o (H T R A Al L ) I R AR

Table 1 Quality control summary of oncolytic recombinant adenovirus p53 (SG600-P53)

Test Specification Result
Inspection on final containers The preparation shall be a colorless or milk-white liquid, free of insoluble matters or Conform
impurities
Filling quantity /mL >1.0 Conform
pH 8.0-9.0 8.3
Identity test (restriction enzyme map) The results of restriction enzyme (Mlul, EcoRV, Sall) digestion map were conformed to Conform
theoretic.
Identity test (PCR) PCR analysis for modified promoter region (hnTERT) and p53 gene were conformed to Conform
theoretic.
Virus particle number /VP-mL™" (1.8 —2.2)x10" 2.0x10"
Infectious titer /[U-mL"™" >1.6x10" 5.0x10"
Virus specific activity /IU-VP ™' >7.0% 25
HPLC purity /% >95.0 >99.0
Ao / Aaso 12-14 1.24
P53 in vitro expression H1299 cells were extracted nucleoprotein after infected with 5 MOI SG600-P53 and 52
incubated for 48 h, sample A4s0 /blank 4450 > 3.0
A549 cytotoxity assay MOI 1c50 < 15.0 1.0
Tumor cells targeted replication ability The test was determined through filial generation virus TCIDsy titer ratio between A549 398
cell and BJ cells infected by recombinant virus respectively with 1MOI, TCIDs titer ratio
of tumor cell infection group to normal cell infection control group was more than 100.
Wild type adenovirus (/1% 10°VP) <1 Conform
Adeno-associated virus Negative Conform
Content of residual BSA /ng'mL™" <50 Conform
Content of residual 293cell proteins/ng-mL ™" <100 Conform
Content of residual 293cell DNA/ng'mL " <10 Conform
Content of residual benzonase /ng'mL ™" <1 Conform
Exogenous virus HBV, HCV, HIV Negative Conform
Sterility test Negative Conform
Mycoplasma (culture method) Negative Conform
Abnormal toxicity test (mouse) All the mice remain healthy and survive the observation period,without any abnormal Conform
reactions, and with increase of body weight by the end of observation period.
Bacterial endotoxin /EU-mL ™" <10 Conform
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XA 2%, AMUS QAR . BEFRIN ). BE TRk
I3 UL BAE AR DG, T HLb 9 R s g it 72 b 40 i 55
BE AR A R 0 B A RS A SR
AR RS R G RS I 3=, AR 4R 1M Spearman-
Karber fil Reed-Muench FiEA A Rpidt—20 Ak . 1
Nyberg-Hoffman 2P/ T4 LUK 36 [E ATCC EBF2E
T 15 AR 225 W E ST IR R e g D ST T LA
PRSP () R 75 B e i R T B A O, % A K
F 99 BRI G R K ) A 5 R AL TR | JR e i 4t
AR AT HORE RN SR RN,
HE— 2P 56358 T I 85 K G 15 VE W58 J7 v, SN E
Ja A FECR AR TG AT T 2 OO0 € IF IS T 8L
IEILNE, FHH SG600 [ LLIE TEARHE R &k = 7.0%,
w T RLER 3.3%.

FEAEYFE TN E T, 5% R ELISA LX)
iy pS3 FE MRS R IE B AT E . Bender Med
Systems 1] P53 ELISA {71 & (AR it 15 HoAh ELISA
SEEARE AR, BIRA “U” HEALTTAEBL P53
HIARIEAbRR, [FNLTOR oK EE “U” 1€
NEHSEAGEN R h 7 k5 K b A
WS AN, PAAGRAI G ARl S R ICAS [R) 3 1) e
2SR, ROR R E AR B A AR R A A
ML Agso LR KT 3.07 , DRI ER A i 0 i ) 44
ANRIS T I E Z5 R FERfIA SG600 X A it 41
AS49 IR PE T, AT SRS T G5 IS A I o
1 R SR 50 i s 1, SG600 fEZ5 My & h oI N T
i P A Bt 28 )7 DA SR S B LA e 8 40 i oA A G
(R e Ik I 5 o 2 T R e i g 0k N I R At s, o
e 0 R TR ) Ak A 055 T v 2080 A i o R R A S )
T D RE, T A A A0 1 A TR PR A g B,
JIF e 20 O 2R A, R T 1) 1 A0 B 4k S LR Bl X
SN (PR, AW HOH Ak B g LA iR 40 B, A
T 326 8 M (R 3% KM 9o 40 L, 9 )8 ] g A0S 1 4l
JHO R AR 10 1 25405 o EH T 0 B 11 52 A4 Ay A i 2 Tl
FZ 4K (Coxsackie adenovirus receptor, CAR), 7EAX
% 4 fu R AT AR R RR R kU PRy T R
FLORE 988 0 il PR AR R S SRR R A L D XS IE
WAMNPRITE, ABTFCRT SG600 7353 LAAH R MOI
TG N i 40 i AS49 55 1EH N3 4T 4 A5 A4 4
i BJ J&, LA TCIDso 255 7 A I 5 40 ik Tk ek
f\ 48 h I E L TR GeTE 1k, I LA e 4 i AH
O T A IE W A8 e PR A AR A 3 B A
fabr, JF¥RE bR BOE A BN KT 100, 455

FW] SG600 71 78 4t it v 2L AT 5 48 5 1 1 i 4

T 52 B B I 7 A ) TR b, T LA
P R R T EL X, P ETRAEA S E1 40 bk
(lm AS49 4 i) Th B TE Y B O AR, DRt ] R
2 BRI AR S RRORE FE N A0 M A 5 O o S AR
RIBRIR FE & 8 1) SG600P53 K JT) hTERT i Hi
Ja BT RSN 37 HRE 43545 E1A A1 EIB, %
VIR TR P B v E AS49 S5 IR 4 e Hh A s,
AT IH TG ¥ SR FH 400 G 72 2 A 0 M A R g 2 o [ IS
P T R A o 2R R B A8 A (%) W 9 2 AR R R
LRI 0 23 TFHERE RS I 7 2%, AR 5l A9 e
SEH# PCR Fl TaqMan #4175, 7E8F AR5 E1A
S R RS 5 i i ol NS K7/ R K 7 R o S =
TR BE SG600PS3 7= ity v [ M A= TR I 5 0 1%y
VEYT G BT BEOTORE ) RIS R Oh 115%~136%, R
FERTIE 10 VP, ArAEHIZEE 10~1x10° VP ALk R
U, WA REORT 0.99, 47 & T brii b B4
R #EAE 1x10° VP B SR Am T 14, Bl <1
wtAdv/10° VP,

gi LRTIR, AW HE T A T R
B pS3 MR I i AT ARAE, I e N T2 i
T ORI RS 1 i B A%, SRR A (N
FE PRV 7 WF 5T A0 1) 771 5 e s B B oA B R ) PR
2005 fi (R E 2y =t AT OCER, Ol R IE X
PR LA TR T T S
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