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Study on the Biodistribution of Recombinant Adenovirus TOA02 in Tumor-bearing Nude Mice
HU Wei', ZHANG Miao-xuan', ZHENG Jue-cun’, WANG Ling", SHEN Fu-bing’ (1.Hospital of Wuhan University,
Wuhan 430072, China;2.School of Clinical Laboratory, Chengdu Medical College, Chengdu 610065, China)

ABSTRACT OBIJECTIVE: To study the biodistribution of recombinant adenovirus TOAOZ2 in tumor-bearing nude mice. METH-
ODS: The tumor-bearing nude mice model was established by hypodermic inoculation of human lung carcinoma A549 cell line,
and then divided into control group (sodium chloride solution, 7=6) and trial group (3x10" copies/ml TOA02, n=18). Each mice
was given intratumor injection of drugs 50 pl every 2 days for 3 times. Tumor, blood, testis/uterus, epididymis/ovarium, spleen,
kidney, liver, lung, heart, marrow and brain of mice were collected at 11th, 18th and 36th day after first medication; those were
collected from 6 mice at each time point. Hexon DNA copy number of TOAOZ in tumor, blood and tissue sample was detected us-
ing PCR. RESULTS: Hexon DNA copies number of TOA02 was not found in tumor, blood and tissue sample of control group;
that was also not detected in testis/uterus, epididymis/ovarium, marrow and brain of mice in trial group. At 11th day, Hexon DNA
copies numbers of TOA02 in tumors [(2 240 541 + 1 692) copies/100 pg genome DNA] were significantly higher than in blood and
other organs. At 18th day, Hexon DNA copies number of TOA02 in tumors was the highest [(13 120 285 + 88 210)copies/100 pg
genome DNA]. The distribution of Hexon DNA copies number was in descending order as: liver>kidney>spleen>lung>heart.
DNA copies number was detected in tumor at 36th day [(336 453 £ 23 415) copies/100 pug genome DNA], but not found in blood
and other organs. CONCLUSIONS: Intratumoral injection of TOAOZ2 can reproduce to large numbers in tumors and disseminate to
the organs with rich blood flowing, such as liver, kidney, spleen, lung and heart, etc. However, the virus would be gradually re-
duced and lead to disappear.

KEYWORDS Recombinant adenovirus; TOA0Z; Tumor-bearing nude mice; Biodistribution
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TR IR E IR . % F TOAO02 HBEE NS ied i
FE A, SE B RN AR AN A549 A i R AN BRAE A S
BB 3 L9 P S 25, SR TOAO2 FEAR N I 43 A1 1 100
ARSI SR P G e 3R A Tl X s L (PCRO AT , 8 FH s 156
Hi7SARAAR (Hexon ) & AR R AGIFE AR
1 #
1.1 {288

CO, BE IR [ A8 (it ) BA a4 PR 15 451 &
s (7[5 Leica 22 ) ) 3 FTC2000 52 ) 2% 56 12 5 PCR Y (fin 4=
W2 T ) 5 RS I 4 251 3 4% (18 [ IEKA A A ) 5 ABI
PRISM 7000 BU 526 % E 1t PCR A (35 [F ABI AT ) o
1.2 mESiKH

TOAO2 (AR A i, #L5 : 20100518, i J& : 1.8x 10"
copies/ml, —80 CIJE) ; B AE /N LS (ARG LAY TR
PR 7)) 5 JHE AR 11T (35 [ Gibeo A 1] ) s ZHZH DNA 4R BUAH) &
SR RE R PCR W GRI[2E ) TR (ki) A IRAFI,
1.3 RBiEEMRE R INfREK

NI A0 2 A549 B I 2k AD169 ., | Y Epafiytiys:
I EE R KOS | T 78 B 4ligfn 25 25 ik HG 252 XU Bk M33
H ARV PR BERS AE S e 2SI = H it 4 ° ATCC kI
1.4 ¥

BALB/c /N, 5 JEIE, @ & #452F (ki 16~18 g, Iifg
7 38 w0 S5 Bl WA B w R AL, S A8 UE Sl - SCXK (7))
2010-0004.,
2 FHik
2.1 PRI

B30 HAVREL, @ & %28, kP f N E A RSN E IR 1
AB49 2L, AN A B R 2% 10° AN 40 /0.2 ml. REMIE K &
150~300 mm® i (29 3~4 J& ) , 5 24 LU fapsga /N B, B ED 2>
R (18 H)FIX HRAL (6 H) o
2.2 RS

5 1 A FOL P 391 158 T S 6 2 A 988 AR /N R 45 T TOA02
3x10" copies/ml, % H 50 wl, A N VG, B H S Lk, 363
U X B fp e /N BRUA T SR (R B BESARN W . T eIk
AR 11,18 .36 KB HUIKAH 6 KA/ (@ & 52k,
WL 5 0 B L M PR I, BT I B U2 DAk vk
R MV ST B SE/BRAE E B TR E O
TR L r R s % R ASOR UHURE , 3T —80 CF A%
2.3 HmAESNE
2.3.1 DNAFENC. 25U M 25 i 2021 5~10 mg, 55 i
201 mm (FFEHE, T 180 wl Z4# 2% whild , e i 20 &, i 20 ul
B A KRR AT, B F 55 CIFE 3 h, T 37 Cid i, SR IEfi
S UL A5 23 T R B DNA
2.3.2 BRI S . Hexon KED8 2 IR0 25 0040 5 A
SEIF A, T A LA . fiff T Primer Express v 3.0 #0448, L)
Hexon JE RN BB 5 1) B8 % o b T 392 DNA 175 4%,
RS BT O B L N & o Hexon B LS|4
5" -CTTCGATGATGCCGCAGTG-3'; F#5|4%) . 5'-GGGCT-
CAGGTACTCCGAGG-3' ; #¥%l : 5’ -FAM-TTACATGCACATC-
TCGGGCCAGGAC-TAMRA-3'. 5|#(19 bp)5 TagMan 8%
HEAY TR (R ARA RGN, AT HEATRAIDNA
B FE AR RS 2 1 (BLAST ) BIARALIE b, A E
fE/NF0.01, FFRGRIEE B O, AL R — 21§ (DEPC) AL
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FHW B 757K (ddHLO) R BR 2k &4 107 nmol/pl, —20 CHEfE
%M.
2.3.3 ERPCRY MG, MAKFN 30 ul, & 10xBuffer 2% 1Pk 3
11.0.025 mol/L MgCl, 3 pul.0.01 mol/L dNTP 0.9 ul.0.01 mol/L
E#519 1 u1,0.01 mol/L F##514 1 ul,0.01 mol/L TagMan 4
£l 1 ul,Taq DNA Polymerse(5 U/ul) 0.3 pl HEERER — ZBEALFR
37K 14.8 pl . DNA KM 5 pl, § 34 55454 : 94 °C 1 min;
94 °C 10's,55 °C 30 's,72 °C 1 min, 45 MG, 7EPCR Wik
TR 1858 TG DNA FE G 128 F1 0 BT X R
234 BIYMFERERE, 205 AD169.KOS . HG252 . M33
55 A1 TOAO02 17 % & PCR §" 14 , I {# F Primer Express v
3.0 FRAEXT T UES | W AR O (T8 I GC % it Rk Je sl
Wy ASECELG B ARSI 40T, PEAN 5 LI e S
2.3.5  FruEMiZeesml, FH TOAO2 FREREAAL S (1x10° copies/
ml) 1) DNA RBEHR 4% 10 15545 B A 7R3 B L 1 1x10° 1% 107 1%
10° . 1x10° 1x10*,1x10°,1x10° copies /ml 7/ FERA L , il Bibm
HE RGN, BB BRAAR T EBORE 5 pl, 43 3100 28 30 ul A9 )52
N Z R UEAT SERT O RE B PCR. BRI BRASAR 4 5 4~ &2
AL AR AT A SR (e B , IS PRI LR
2.3.6 KL . K TOAO2 AR MRS AR A (1% 10° copies/
ml) (1) DNA R F A= PRGN AR A5l 13107, 1x10°  1x10°
copies /ml 3 PR FEARJE , B — IR BERR S A5 N R FL . FERESR D
A3 1R SRR S AT I 5 3103 — VR BE AR 1 RSD, L
B EEhRUE I 20 PG 5 B 5 40 BIAESS 1,36 RS T34
il B RSD, LA 22 B0 (ARG 2 B .
2.3.7  HIZHLH B Hexon DNA copies BUIIE . $F2H SR EL
Y DNA R SRS HLS wl, il 28 S AR R v, 45 2.3.37 T T kit
TTPCRYBE . 2l S5AE S A Bl 124 R IFBRAFARNY e fH, 183
FvEE £ AR 135 A i P TOAO02 ) Hexon DNA copies, 1
PCR J W33 B, 155 IC DNARE S A28 1145k B R
24 HiEAIE

FH SPSS 12 B A X Bda AT E 1 |y 2240 BT AAH G 14
S, P<0.01 FnzEF HASIHFE L.
3 H#HR
3.1 Sl¥RERE

2K, 519%F AD169 KOS \HG252 \M33 5 1514 Jo P 14
YERT, it TOA02 ELAG 4 i 19 4 5 1, AR 3 0 ik B b i Xof i
], Primer Express v 3.0 5 s FUES14) T e 5 19 ARy
SEEY G A S | ) R AIE R, S T, o 54.5 °C .GC
i 57.8% , RIS : Twh 59.4 °C .GC 15 68.4% . L, %519
HAE B SRR
3.2 TOAO2 irHEERAIZ EE £ PCR IR f 2%

2230 72 I G 2 B A T I B R i 3 B —
E 91 (Threshold ) B} i e i, BRI 1% 107, 1x10°,1x10°, 1x10*, 1x
10° copies /ml [ TOAO2 A A AR A 5 19 e AEL 53 51 hy 16.42
20.71.,24.76.27.95,30.82 , ' L 5 R HEREAR B 4R copies (1% 4L
EAERE L AFRNZAE bR HEIT £ . RTEILA i it Ze vl 4,
TOAO2 BRI HY5¢  1E i PCR LR Y Bl g 1107~ 1% 10
copies /ml, F5c % 42 ¥k R 1x10° copies/ml, [F1H & HCK T
0.96(#=0.97) , BUEW B . B 1 MIEIR, X R AR
DNA BEIMAFEC Y AE) BT A - Y=10", Ac, =4I DNA
Tl 10 521 A e/l . AT Y=1.8,
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TOAO2 Fr i ph 2k H AT R 71 3036 PN AR 56 [RDRS 25 17 | 1
I N RSD Ky 1.88% ~3.58% (n=>5) , {6 [i] RSD A 1.98% ~
4.68% (n=5),
3.4 f54H47 B # Hexon DNA copies Bl E 45 R

SEIL IR X TR IR AR IN BRI P 25 T | I 9 4 21
2R AR H TOAO2 At Hexon DNA copies, SEJGZH B IRZA 2,
JE o5 11K, I8 TOAO2 17 Hexon DNA copies B i 5 T IfiL ¥

FA A A ZUER , Forh 35 18 KR Y Hexon DNA copies i
15 A3 AT AR JFEIE > 55 > JUE > It e > 00 U 5 575 18 R
J&i L IRE 20 40 TOAO2 (1) Hexon DNA copies 3 i1 , T IfiL ¥ 52
S WERS L A o AT HIAEZ B /D 5 255 36 K, BRI 414
i BEASE 3 A1, IV R AL T 4 4 A A L 5 A S o v R
G 520 B 52 | B SN B A 2 2L b H R A Y TOA02 11
Hexon DNA copies, 255 W& 1 R “~"FR AR ) .

FR1 2HETTESR/NRAE RSP | MR FNZH L AEES - Hexon DNA copies(ZH43 : copies/100 pg genome DNA, [ % : copies/ml, n=6)
Tab 1 DNA copy numbers of Hexon in tumor, blood and organs of tumor-bearing nude mice in 2 groups (tissue: copies/100

ng genome DNA , blood : copies/ml, n=06)

el B, d Jihei QIR JEIE B e JIGE ;i U IE
XTREZH 36 - - - - - - -
SIS 11 2240 541 +1 692 114.47+81.61" 59 614+2204" 446 147+6 382" 3110828 601" 10247 +8 643" 1039 +831"
18  13120285+88210* 21523+1.08°% 366072 620" 985+ 624*% 1 814+ 843** 8 143+ 846**  612+385**
36 336 453 £23 415~ - - - - - -
511 d AR P<<0.01; 5 Hds . "P<<0.01
vs. 11 d:*P<<0.01; vs. tumor:“P<<0.01
4 it (K1 ) M1 S BRI S
A AT ST R B ARSI L SE R 25 W I IR iy 48 2 PR 1) S 3k

EENA, H B I FE T AR5T AR 25 W e R 3 6 43 A 15 Dl AR
W 2R DB S R 2 W A BB RS 2P
SIEAFE R, T B 25 i TR SR B, B R
BARIS G 0 A= 1 0 A RS 4 R S SE R 5 it PCR, LB XS #)
TRBIAR T B EA TR S T, LA R i 2 U AR e, T L
ANTFEIETT PCR JGLERAEY . S EHE R 4 e S MR ST ()
F PRIV R AR 1 2 AR 25 25 1k PCR W B BERRIE . AR SR
JH Hexon JE R AE 4 % 4 PCR R IL [, L H: copies K /%
FEPURIEL . Hexon 25 R MR 00 E B LM E A, H S AR A
BB FUMET YR (1 — R A 78, P R s b T R/, B
TP TR I RN e S P B SR e R B AR S B
TR E R

MW A3 A S2 45 B 5B R, TOAO2 1 ihigg ZH 4 i RL U A2
R PR AR R Y 11 AR 3 URIR N AR 267 ) 19 (2 240 541 +
1 692) copies/100 ug genome DNA #4115 18 d (13 120 285 +
88 210) copies/100 pg genome DNA, 36 d J5 154 (336 453 +
23 415) copies/100 ug genome DNA i =& &, H TR 41
HAT RS BRI IS BH R BB 2 R WA M I E A4 B A5l
girp (HEZ KRB, XA ARl —ad e, B e
AR LRGPk T & (W, Qn PP B RGLE it
JUE OIS TR K AR AR MR S A A s i L, B
(RS , 6 Jifr e v v e AR ARG IS, i B 0 SR 288 o (45 75
PRBHERR T o AT 0L, TOAO2 ZEAAR P FH , B Sl S T Ak 25
R4, 3% 5 TOA02 BIAEFIALEIAE 56 , I ) TOA02
St R G PR R Rb iR AR e R Sk 1, R AR R 8+ iy
E2F-1 4540 & W/ FHINGE T hTERT J3 8 T 2 /476 hTERT
(+) \Rb(—) Iygg A b i3 sh/E 1, 75 hTERT (— ) \Rb(+) 1
AEH A P F B S SR DR A AR IE R A
JLTARRRRE HIY

FH T A e s il g U 2 Rb s A2 ek 4 it o A B
il A 5E , TOAO2 7 MR A ) 165 sl A o 1) 4 2 A it
FPORREG A , # K4S T IR AR HUAAR S RGUIE R, A
AT TR B () A 1 3 A 5 AE LB 75 8 21 2 A TR BR A DR 2
QAR g R SRR B A R — 25 2 TOA02 A TR ) A
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