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11w 12 3Rt 5&EM
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Table 1  Primers for mutation, ribozyme sequences introduction and RT-PCR

Primer Sequence (5'—3") Orientation Position/nt
99U CGCTATCATTGATGTTAGTAGAGA + 86-110
99L TCTCTACTAACATCAATGATAGCG - 110-86
Au01 TGAGGACGAAACTATAGGAAAGGAATTCCTATAGTCGGATACGATCGGTCTGAC + -36-18
Al01 CGGACCGCGAGGAGGTGGAGATGCCATGCCGACCCGGGGACCCGCGAACGGATC — 3242—+35
Au02 ATTAATCGATTGTTAAGCGTCTGATGAGTCCGTGAGGACGAAACTATAGGAAAG + —-58—15
Al02 GAGTGGACGTGCGTCCTCCTTCGGATGCCCAGGTCGGACCGCGAGGAGGTGGAG - +16—+69
Al03 ATTAGGTACCCGCCCTCCCTTAGCCATCCGAGTGGACGTGCGTCCTCCTTC _ +48—+88
up ACAGGCCGTCAAGGTCTTGT + 3958
down  ATCAACCCATTGTAGCTAAC _ $64-545

Note: The nucleotides in box are mutant sites. Ribozyme sequences are underline. Restriction sites used are italic and extra nucleotides are bold.
Orientation of the virus-specific sequence of the primers is shown as sense (+) or antisense (—). The “+” or “~” symbols in front of the positions
of nucleotides mean that the nucleotides positions are in the upstream or downstream of the genome, respectively. The positions where the
primers bind (nucleotide number) are in accordance with the published sequence of strain Gt (DQ403248)!"*!,

1.3 BEMSTFRENLE Au01/Al0T Au02/
pUC18-GtA PrimeSTAR™ HS DNA Al02  Au02/ Al03 PCR
Polymerase PCR VP35 mGtAAVPSHRT Cla Kpn
99U/99L 1 Dpnl PCR  mGtAAVP5SHRT pCAGG
pUCI18-GtA PCR
DH5a pCAGGmGtA A VP5SHRT
pUC18-mGtA PCR 14 %4
A 57 HamRz 58 bp QIAGEN Plasmid Midi Kits
37 HdvRz 88 bp PCR Invitrogen 2 ug pCAGGmGtA
pUC18-mGtA PCR PCR AVP5HRT  pCAGGmGtBHRT Lipofectamine™
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Fig.1 Result of PCR production. M. 1 kb marker; 1, 2. PCR
production.
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Fig. 2 Identification of recombinant plasmid. M. DL15000; 1,
2. recombinant plasmid.
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Fig. 3 IFA detecting recombinant virus. A, D: CEF infected by rmGt; B, E: CEF infected by rmGtAVPS5; C,F: CEF uninfected.

IBDV
IBDV IBDV
RNA DNA
IBDV 1981
Racaniello
(3] RNA
IBDV Mundt 1996
IBDV
(8,9,18]
Mundt A ORF
21 kDa IBDV  CEF
VP5 71 VP5
VP5 IBDV
Yao VP5
VP35
IBDV
[9]
ORF VP5
DFI VP35
rmGtA VP35 VP35
RNA
IBDV
T7 [16,17]
T7 RNA
IBDV RNA I
IBDV

5% 3~
[18] PCR
HamRz HdvRz c¢DNA
cDNA IBDV
pCAGG CMV §
IBDV
pCAGGmMGtA A VP5SHRT B
pCAGGmGtBHRT DF RNA
IBDV B
CMV
IBDV-VP2
IBDV-VP5
CEF rGt
rmGtA VP5
rmGtA VPS5 VP35
RT-PCR
A B ATG - ATC
VP35
rmGtA VPS5 IBDV
IBDV

, 2005, pp178-199.
[2] Mcferran JB, Mcnvlty ER, McKillop TJ, et al. Isolation and se-

rological studies with infectious bursal disease viruses from

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



1670 Liting Qin et al. /Acta Microbiologica Sinica (2008) 48(12)

fowl, turkey and duck: demonstration of a second serotype. possible role in viral pathogenesis. Virology, 2001, 285: 50-58.
Avian Pathology, 1980, 9: 395-404. [11] Lombardo E, Maraver A, Espinosa L, et al. VP5, the nonstruc-
[3] Einem UV, Gorbalenya AE, Schirrmeier H, et al. VP1 of infec- tural polypeptide of infectious bursal disease virus, accumulates
tious bursal disease virus is an RNA-dependent RNA poly- within the host plasma membrane and induces cell lysis. Virol-
merase. Journal of General Virology, 2004, 85: 2221-2229. ogy, 2000, 277: 345-357.
[4] Fahey KJ, O’Donnell I, Azad AA. Characterization by Western [12] Liu MH, Vakharia VN. Nonstructural protein of infectious bur-

blotting of the immunogens of infectious bursal disease virus.
Journal of General Virology, 1985, 66: 1479—1488.
[5] Miiller H, Islam MR, Raue R. Research on infectious bursal

sal disease virus inhibits apoptosis at the early stage of virus
infection. Journal of virology, 2006, 80(7): 3369-3377.

[13] Boyer J, Haenni A. Infectious transcripts and cDNA clones of
RNA virus. Virology, 1994, 198: 415-426.

[14] Qi XL, Gao YL, Gao HL, et al. An improved method for infec-

disease-the past, the present and the future. Veterinary microbi-
ology, 2003, 97: 153—165.
(6] , , . Gx
VP5
(Chinese Journal of Preventive Veterinary Medicine),
2005, 27(1): 25-28.

tious bursal disease virus rescun using RNA polymerase II sys-

tem. Journal of virological methods, 2007, 142(1-2): 81-88.
[15] Racaniello VR, Baltimore D. Cloned polivirus comlementary

DNA is infectious in mammalian cells. Science, 1981, 214:

[71 Mundt E, Beyer J, Miiller H. Identification of a novel viral pro- 916-919

tein in infectious bursal disease virus infected cells. Journal of
general virology, 1995, 76: 437-443.
[8] Mundt E, Koliner B, Kretzschmar D. VP5 of infectious bursal

[16] Mund E, Vakharia VN. Synthetic transcripts of double-stranded
Birnavirus genome are infectious. Pro Natl Acad Sc USA, 1996,

disease virus is not essential for viral replication in cell culture. 93: IT131-11136.

Journal of virology, 1997, 71(7): 56475651 [17] Boot HJ, Dokic K, Peeter BPH. Comparition of RNA and

[9] Yao K, Goodwin MA, Vakharia VN, et al. Generation of a mu- cDNA transfection methods for rescue of infectious bursal dis-
tant infectious bursal disease virus that does not cause bursal ease virus. Journal of virological methods, 2001, 97: 67-76.
lesions. Journal of virology, 1998, 72: 2647-2654. [18] 3 , . RNA

[10] Yao K, Vakharia VN. Induction of apoptosis in vitro by the (Chinese Journal of Biotechnology), 2004, (203):
17-kDa nonstructural protein of infectious bursal disease virus 311-318.

Cloning of infectious bursal disease virus Gt strain  lack of VP5 gene

Liting Qin, Xiaole Qi, Yulong Gao, Honglei Gao, Zhigao Bu, Xiaomei Wang ~

Division of Avian Infectious Diseases, National Key Laboratory of Veterinary Biotechnology, Harbin Veterinary
Research Institute, Chinese Academy of Agricultural Sciences, Harbin 150001, China)

Abstract: Infectious bursal disease virus  IBDV) belongs to genus Avibirnavirus of the family Birnaviridae. The genome

of IBDV consists of two segments of double-strand RNA, which encode four structural protein VP1-VP4 and one
non-structural protein VP5. [Objective]To study the function of VP5 of IBDV, the recombinant virus, lack of VP5 gene,
was constructed and rescused by reverse genetic technique. [Methods] We deleted the VP5 gene on segment A) of IBDV

Gt strain by silence the start codon ~ ATG-ATC) using site-directed mutagenesis. The full length cDNA of segment A was

flanked by hammerhead ribozyme and hepatitis delta virus ribozyme, which was introduced into an eukaryotic expression
vector PCAGGS, under the strong chicken B actin promoter. The recombinant plasmid was named as pCAGGmGtA
AVP5SHRT. Co-transfection was carried with PCAGGmGtAdVP5SHRT and PCAGGmGtBHRT in DF-I cells. [Results]
Recombinant virus was successfully rescused, which was verified by RT-PCR and indirect immnuofluorescence assay. The

rescusd virus could be a very helpful platform for further study of VPS5 biological function.
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