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Construction and Characterization of a Recombinant
Fowlpox Virus Co-expressing F HN Genes of Newcastle
Disease Virus and gB Gene of Infectious Larygnotracheitis
Virus
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Abstract The Fusion F and Haemagglutinin-Neuraminidase HN  genes of Newcastle disease virus NDV  and the
glycoprotein B gB  gene of infectious laryngothracheitis virus ILTV as well as a LacZ reporter gene were all inserted into a
nonessential gene of fowlpox virus FPV 017 strain by homologous recombination. The NDV and ILTV genes were each under

the control of a fowlpox virus immediate early/late promoter LP2EP2 while the LacZ reporter gene expression cassette was

Received April 10 2006 Accepted June 19 2006.
This work was supported by The National High-Tech Program 863 Plan  No. 2001AA213041 and Beijing Science & Technology Program No.
H030730011030 .
Corresponding author. Tel 86-451-85935004 E-mail gztong@hvri.ac.cn Tong Guang-Zhi  vetdean @ cau.edu.cn  Wang Ming
No.2001AA213041 © h ERNapHOBETIN 1OBOA T BL S 4518 5P  http://journals. im. ac. cn



932 Chinese Journal of Biotechnology 2006 Vol.22 No.6

regulated by a P11 late promoter. A recombinant FPV harboring the ¥ HN and gB genes as well as the LacZ gene designated
as tFPV-F/HN/gB/LacZ was obtained after ten cycles of blue plaque purification. The presence of the NDV and ILTV genes was
confirmed by PCR. The expression of the recombinant proteins in rFPV-F/HN/gB/LacZ were characterized by Western blot F
and gB proteins and indirect immunofluorescence test F  HN and gB proteins . The results demonstrated that all four foreign
proteins  which were encoded within a 10kb gene fragment could be expressed authentically and efficiently. Compared to the
parental virus rFPV-F/HN/gB/LacZ showed no obvious difference with respect to virus replication and cytopathogenic effects in
chicken embryo fibroblasts CEF cell culture. Overall our work suggests that FPV can be a useful live virus vector for the

expression of multi- foreign genes against multiple avian pathogens.

Key words recombinant fowlpox virus Newcastle disease virus infectious laryngothracheitis virus F gene HN gene gB gene
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Yilma pSY781 7 1 HN
LP2EP2 eB 5 BamH |
P11 LacZ pSYS538LPF 3 HN
s LP2EP2 F FA8E9 cDNA PCR
95°C/5min 94°C/1min 56°C/50s
1.1.3 SPF 9~10 72°C/2min 35 72°C 10min PCR
T
1.1.4 TRIzol RNA 1.2.2 NDV  F HN ILTV  ¢B
Gibco AMYV Reverse Transcriptase XL 1.7kb  HN
Taq DNA BamH [ pSYS38 FPV
Wizard" Purifection Plasmid LP2EP2
Promega Lipofectamine Plus™ DMEM pSY538-HN Not I~ pSY538-HN
Gibco F LP2EP2-HN Sma 1 pSYS38LPF
gB LP2EP2-HN
HN pSY538-F-HN  Not | pSY681 538-F-HN
1.2 Not 1 LP2EP2-F-LP2EP2-HN
1.2.1 NDV HN pSY681-F-HN  Not [ pSY681-F-HN
1 FA8E9 c¢DNA pSY781  Not | LP2EP2-gB-P11-
FASE9 9 SPF LacZ pSY783
24h TRIzol RNA 1.2.3 F HN gB
NDV LacZ NDV  F HN
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HN oB
cDNA 25°C 10min 42°C 1h DNA PCR
75°C 15min F HN
2 HN PCR 2B LacZ
F48E9 HN Oligo6.24
1 PCR NDV F HN ILTV gB

Table 1  Sequences of oligonucleotide primers used in PCR identifying of the HN and fusion gene from NDV
glycoprotein B gB gene from infectious laryngothracheitis virus ILTV

Target gene Primers Sequence 5'-3' Position Size bp

HN PHI AA GGATCCAATGGACCGTGTAGTTAG 1 1723
PH2 T GGATCCTTAAATCCCATCATCCTT 1723

F PFI CTAATCGATATGGGCCCCAAATCTTCTACC 1 1662
PF2 TTACCCGGGGATTCTTGTAGTGGCCCTCAT 1662

F PF3 GTGCTACCTACTTGGAGACCTT 1016-1037 564
PF4 TTGCTATTGCTTTCCTCTAACT 1559-1580

HN PH3 GTGACCTTGTAGGCATACTGA 160-181 571
PH4 CACAACATATCGCAACCTAAG 711-731

B PBI TTTGGAATGGCGACAGGTGA 703-722 393
PB2 CCGAGGCTATGGTAGGAACG 1077-1096

Note PHI1 and PH2 primers were used for cloning HN gene from NDV F48E9 strain and identifying HN gene from transfer vector. The sequence underlined
is BamH | site. PF1 and PF2 PBI and PB2 primers were used for identifying F and gB gene from transfer vector. PF3 and PF4 PH3 and PH4 PBI and PB2

primers were used for identifying F HN and gB gene from recombinant virus.
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B 3-A EBREN F.HN EE PCR EE
Fig. 3-A Amplification analysis of F and HN gene
of transfer vector
1-3:PCR products of F gene;1,?2: transfer vector; 3: water control;4-6:
PCR products of HN gene;4,5 : transfer vector; 6: water control; M: 2 kb
DNA ladders.
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Fig.3-B  Amplification analysis of gB gene of transfer vector
M:2 kb DNA ladders;1-2: transfer vectot; 3:water control.
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Fig.4 Blue plaques formed by rFPV-F/HN/gB/LacZ
in infected CEF cells (200 x )
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Fig. 5-A Amplification analysis of F and HN gene
of recombinant virus
1-6:PCR products of F gene;1: water control;2:cDNA of NDV;3:DNA
of CEF;4, 5,6:recombinant virus genome;M:2 Kb DNA ladder; 7-12:
PCR products of HN gene;7: water control;8:cDNA of NDV;9:DNA of
CEF;10,11,12: recombinant virus genome .
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Fig. 5-B  Amplification analysis of gB gene of recombinant virus
M:2 Kb DNA ladder; 1: DNA of ILTV; 2, 3, 4: recombinant virus
genome ;5 : Water control .

FHRRALR, MEMSPEAFHARURERR
(LA 6), UERAEANRE FPV-F/HN/gB/LacZ
FEfASh CEF 153%8d F.OHN ) gB BB T HE.
2.5.3 EHAKEF M gB BHRIXM Western blot 53
W-EARBNARNBYHSE FEAANEER
BHEERRE/NRNER B EARRERMFHLTT
Western blot 37, SEAFEHE,F FEEH K Westem
blot 4> #7 4% B /R7E 63kD 1 56kD b4 ¥ 4 S I &
0 RN NDV B9 F R BB &, A5 8 B
HENSFEREFEENEAMEREMRELRS
BEEENFIRE F EH;gB EHM Westem blot 4
WERBERESBKD LA —-FMAWRMF (LHE
), RN ILTV ) B EAK KW, KB T FiH
BHIBELERSERBEERED B EANELA
ERBRERERAREEERNSERERIERME
EH gB.
2.6 RARBSFRABNILBMR

© S AR AR G B A AR FPV; F/HIN/gB/LacZ 7



AERE RABFAEREFHNERMERERAEARE BEANNEAARRENNARAHRAR 937

.
¥

e HARBMEEREFEAEN

Fig.6 Indirect immunofluorescent assay (IFA) of recombinant virus
A,C,E:CEF cells infected with the parent FPV;B, D, F:(FPV-F/HN/gB/LacZ-infected CEF cells; B:F protein; D: HN protein;F:gB protein{400 x ).
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Fig. 7 Westem blotting analysis of F and gB protein expressed in CEF cells infected by rFPV-F/HN/gB/LacZ
(A) : Western blotting analysis of F protein. 1 CEF cells infected by the parent FPV; 2: protein marker;3: CEF cells infected by rFPY-F/HN/gB/Lac;
(B) : Western blotting analysis of gB protein. 1:protein marker;2:CEF cells infected by the parent FPV;3: CEF cells infected by rFPV-F/HN/gB/Lac.
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