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Abstract: The avirulent QU strain of fowl adenovirus, a member of duck adenovirus type 1, could be a potential vector in
recombinant vaccine development. To identify a non-essential region for replication of QU virus, a 3.4 kb fragment near the E4
region of QU virus genome was amplified by PCR to construct a plasmid pADGFP, in which ORF1, ORF8 and ORF9 was replaced
with a system expressing enhanced green fluorescence protein. Further, a recombinant virus rQUGFP was constructed by
homologous recombination after pADGFP and QU virus were co-transfected into chick embryo fibroblast. The one step growth curve
of the rQUGFP was found to be identical with that of parent QU virus and the TCIDx titers of different generation recombinants
maintained stable. These findings suggest that the region including ORF1, ORF8 and ORF9 of QU virus genome is dispensable for
virus replication, and the foreign gene inserted into virus genome can be efficiently and stably expressed. The work lays the
foundation for further studies of developing this virus as a vector of recombinant vaccine.
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1.3 HHBRTE. REEFIINE

MR 45 GenBank H & ) DAV L JE K 21 A5 iy 51
Bt—xt514, EiF5149 L i 5'-GCAAAGAGCTCT
TTTAATTGTGAGT-3', Fiif51% R i 5-GTGCGG
ATCCAGGCATTCGTATTT-3', £ M SCHik[6] )5 s MUK
L1 QU BREERNG IR IR 4 SR U B DNA, LIH:
R, A5 L AR #E1T PCR 744, ¥ PCR ™~
YR & alifb IF %3] pMD18-T #fkr, #fk
DH5oE 2 A5 41 i i PCR %52, i H BH A ok,
fir %4 h pAD20 FHJF 4347 -
1.4 ki pADGFP Hy#9iE

FH Mlul F1 Ase I % pEGFP-C1 WG], #EE
BRIKkFIL S A GFP KRG HM R B, #MF; A
Bgl Il A1 SnaB I % pAD20 X EgYI, Ik A B, #b
IR L, o E GFP ik &ny H ik Beraks
#| pAD20 #fAh, it PCR %5, fifik i PH: EE 4
iUk, 4% pADGFP([4] 1)
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| 1 1 ; |
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Bglll SnaB 1

Cloned into pMD18-T l

Ase | Miu 1 Bglll  SnaB |
CMY) EGFP PomA- < —( I (m{mE)n—
pEGFP-CI pMD20
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1 F4ARH pADGFP Mgz
Fig. 1 Construction of plasmid pADGFP
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CEF I, tnit&E4 6 MEMR.
1.7 EEBES—TEKMERNE
ZBOSCER [T AR I ScEE, 455 5 AR E 4%
B HGEARE K AER 24 LR CEF(10* TCIDso/4L), 43
BITEREMS 1. 4. 8. 12, 24, 36, 48, 60, 72,
84. 96, 120 il 144 h B, B AiMEnRAT TR, 43 H
CEF #4794 #5142 -
1.8 EHRSHEEIREMN
Pralifb i B FE LA 1:100 Fikk, 78 CEF %
St 12 48, WERDIGAF 5 IF I 5 22 T 2

2 X

21 EHEBEENYTE. mEENF

PCR ¥ 31y i Bt K/ 3.4 kb, FifE A
PMD18-T #fR15 #|FE 4 Fiki pAD20(El 2), MF5
e REHE Y DAVL R r R W &, S
ORF1. ORF8 Fl ORF9 % 5¢ %% ORFs(ixX Bl 1L/ 1]
) GenBank % fili 5y EU 247929).
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B2 HEBEEMY G
Fig. 2 Amplification of recombinant arm gene
M: DL15000; 1: amplicon (3.4 kb); 2: identification of pAD20 by
PCR; 3: pAD20 (6.1 kb)

2.2 [JR¥i pADGFP B PCR £
F51#9 LIR 435 PCR #3% pADGFP #il pAD20,

53K/ 3.8 kb F1 3.4 kb B, SR /N—
%, KW TR pADGFP #4#IE i (& 3).
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bp
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1000

3 [R%I pADGFP By PCR &3
Fig. 3 Identification of pADGFP by PCR
M: DL-15000; 1: pAD20 by PCR (3.4 kb); 2: pADGFP by PCR (3.8
kb); 3: pAD20; 4: pADGFP

23 EHFZSHIME

FHJFk: pADGFP il QU kR ddt44 e CEF 41
Jitl 48 h i, YA IR 2 U iR R AN —
FIRTE (& 4). ki pADGFP il QU #5J% # [H]
5 417 A FE AL BE, R O 0k Sk 1Y EE 4 B 44
1 rQUGFP.,

Bl 4 rQUGFP ¥ CEF Lt3kix GFP ytER
Fig. 4 GFP expressed by rQUGFP virus in chicken embryo
fibroblast cell(48 h)

A: CEF infected with rQUGFP virus observed with fluorescent
microscope; B: the same field with A under white light; C and D
were cells observed with optical microscope. C: CEF infected with
parent QU virus; D: normal CEF
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ZER R, B 5 MREARE S EAR AR
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Bl 5 rQUGFP BI—SH K%k
Fig. 5 One step growth curve of recombinant virus
rQUGFP in chicken embryo fibroblast
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25 EHEREHNEEREN
HANAEE CEF Rz y 12 fU)5, GFP JE AT,
SRS BRI, BT IR A & A A fb (6 1),
F1 ARKRKREHFSH TCIDs ME

Table 1 Titration of TCIDs, of different generation
recombinant virus

1g(TCIDs)/0.1 mL

Strain
F1 F5 F8 F12
rQUGFP 4.7 4.8 4.8 4.9
QU 4.9 4.8 4.88 4.9

3 Wik

AR B A 28R A i DR TR 28 1 s AT 4 R ()
FEHGT, BRI N BRI Rk T £
PR 85 26 1. DAVL R i1 VUl iz, BEbkiE )
2R, P2 HHI A RUK S EASOR, H AT 7EL
R s, RN EA T RIA . Ll DAVL
7 B ) 2R AR IS 0T 1 S 0 B 1 R AR L T X
H B R H R F RS T X TRAZL, SMEIER
(R4 AT 05 A A AN TE A . L, ABESE
DAV1 QU ki ag HE RN A7 ] E4 IX B i i — Be A 4
ORF1., ORF8 Fl1 ORF9 [y#d )7 46k, 1 A EGFP
TR T HANEE rQUGFP, 1AL rQUGFP 5
SEANEE(QU) M IR YL MG HLA, JKF rQUGFP 7619
R AT A 20 i 3% SR AR s 3R, 245 R SR B AR 5 o
6 DI ) 2 X s i QU 1 A2 AT S

EDSV 1y E4 X NiffEfE 10 4~ ORFs, Hrh
ORF10 Zity—7Fh 34.4 kD (&G, 5 A KAl
JREEM E4 X 34 kD A EEMFEIEME, Hae
ORFs ML AEE A 4B, 122 X I 7E 44 b ik 2 P 0
LR, IR IR B TEA B, Hess M
SE 6T H EDSV 5 HAth B 25 14 5 R 4 )7 5 R B
EDSV 1] 58 J2& 7L IR 5 A1 88 A o B ) o 1) adk Ak 28
B HETE AR R 2 LA S LAY B3, E4 X
e 0 B AR T X, T ELE RN Y T LA
a2 0 Francois A 2% B CELO E4 X [tz
JLARHIIAER) ORFs(f ORF1 Hl ORF9)HY Bl 28 A
SR 2 0 A2 0 2[R AT DA EDSV E4 Xt
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SABREEAE, 7E B0 1 B IA DL & e 5
VEag A HAT o o 1) 2 4T

BT QU MR AR IKHEE 1 DAVL
BERE, BRI R EAE R, RS TAE
o, g L E A R A Y R, SR
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