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Construction and immunogenicity of recombinant adenovirus
co-expressing the GP5 and M protein of porcine
reproduction and respriratory syndrome virus in mice
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Abstract: FMDV 2A peptide was introduced as a linker between GP5 and M protein of porcine reproduction and respiratory
syndrome virus (PRRSV) to allow automatic self-cleavage the polyproteins. This strategy simultaneously displayed the neutralizing
action of GP5 protein and cell-mediated immunity of M protein. We put them into the expression cassette of adenovirus vector. The
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results of RT-PCR, IFA and Western blotting showed that GP5 and M protein were not only expressed correctly, but also
self-cleavaged and assemble heterodimers formation. To detect the advantages of rAd-GP5-2A-M, we also constructed some other
recombinant adenoviruses (rAd-GP5, rAd-M and rAd-GP5-M) as control. After inoculated subcutaneously into BALB/c mice, the
four recombinant adenoviruses can induce PRRSV-specific antibodies and cell-mediated immune response, but the level of humoral
and cell-mediated immune response against PRRSV induced by rAd-GP5-2A-M is the strongest among the four recombinant
adenoviruses. All of these suggested that it is possible to develop one multi-gene engineering vaccine utilizing FMDV 2A peptide,
and also provided a novel strategy for developing other viral disease vaccine.
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Table 1 Primers used for PCR amplification

ORFs Primer sequences (5'-3") Purposes

ORF5 CGCGGTACCATGG TGGGGA AATGCTTG .
ORFS5 gene with stop codon

(AdGP3) TATGCGGCCGCCTAGAGACGACCCCATTG
ORF6 CGCGGTACCATGGGGTCGTCTCTAGAC ,
AdM) ORF6 gene with stop condon
( TATGCGGCCGCT TATTTGGCATATTTA AC
CGCGGTACCCCACCATGGTGGGGA AATGCTTG ORF5-linker gene without
ORF5-ORF6 CATACTACCACCACCTAGAGACGACCCCA stop codon
(AdGP5-Linker,
AdM-Linker) TAGGTGGTGGTAGTATGGGGTCGTCT CTA
ORF6 gene with stop codon
TATGCGGCCGCTTATTTGGCATATTTAAC
CGCGGTACCCCACCATGGTGGGGA AATGCTTG ORF5-2A gene without stop
ORF5-2A-ORF6  AACGTCTCCTGCTAACTTCAA AAGATCAAAGTTCGTGAGACGACCCCA codon
(AAGP5-2A,
AdM-2A) TTAGCAGGAGACGTTGAGTCCAACCCCGGACCCATGGGGTCGTCT CTA

2A-ORF6 gene
TATGCGGCCGCTTATTTGGCATATTTAAC
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Fig. 1 Schematic diagram of recombinant adenovirus DNA
expressing ORF5-2A-ORF6. GP5-2A-M GP5-A M 45 kD
M I 5 GP5 M R
GP5-2A-M
24 INRIKBGRENE
5 , PRRSV
rAd-GP5-2A-M 14 d R 2
R 14
(1:128), 2 rAd-GP5
rAd-M (P<0.01)
rAd-GP5-M
rAd-GP5-2A-M
2 EHRFS rAd-GP5-2A-M 7 HEK-203A ik  (P<0.05), rAd-GP5  rAd-M
By PCR #0 RT-PCR £ & (P<0.05) rAd-GP5 rAd-M
Fig. 2 Identification of recombinant adenovirus in HEK-293A Ad-GP5
cells by PCR and RT-PCR. M: DL2000 DNA marker; 1: PCR ’ rAd-
product; 2: RT-PCR product. rAd-M , rAd-M

GP5-Mab

3 EWHBRFH (rAd-GP5-2A-M. rAd-GP5-M. rAd-GP5 #l rAd-M)3Ri& B 895 8 B 8 13 5 5% % K 4a

Fig. 3 IFA identification of the GP5 and M expression in HEK-293A cells were infected with rAd-GP5-2A-M, rAd-GP5-M,
rAd-GP5 and rAd-M, respectively. A1-D1: IFA identification of the cells infected with rAdGP5-2A-M, rAd-GP5-M, rAd-GP5 and
rAd-M using GP5-specific monoclonal antibody (GP5-Mab), respectively. A2—-D2: IFA identification of the cells infected with
rAdGP5-2A-M, rAd-GP5-M, rAd-GP5 and rAd-M using M-specific monoclonal antibody (M-Mab), respectively. E1, E2: IFA of
negative control that was infected with wtAd.
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Fig. 4 Western blotting analysis of the lysates of HEK-293A
cells infected with rAds using GP5-specific monoclonal
antibody (GP5-Mab) (a) or using M-specific monoclonal
antibody(M-Mab) (b). 1: cell lysates of rAd-GP5-2A-M; 2: cell
lysates of rAd-GP5-M; 3: cell lysates of rAd-M; 4: cell lysates
of rAd-GPS5; 5: cell lysates of wtAd.
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Fig. 5 Results of PRRSV-specific serum neutralizing assay in
mice. immunized with different recombinant adenovirus
vaccines. The data represent the means = SD of 4 replicates for
each recombinant adenovirus vaccine.
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Fig. 6 Results of proliferation of immunized mice lymphocyte.
The data represent the means £ SD of 3 replicates for each
stimulation condition for each recombinant adenovirus vaccine.

3 ik

PRRS 5

PRRSV GP5 M

GP5 M
, , 2
, IRES
Linker DNA GP5
M , GP5 M
GP5 M
PRRSVGP5 M
FMDV 2A
, , HEK-293A
GP5-2A-M GP5 M

Journals.im.ac.cn



494 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

April 25, 2009 Vol.25 No.4

Ad-GP5-2A-M
GP5 Bl M

[7,8]

GP5-2A-M, 2A ,
GP5 M GP5 M GP5/M

) , GP5/M

GP5
GP5

(Food-and-mouth virus disease,

FMDV)2A FMDV 2A
IRES ,
, 20%~50%
IRES ,
IRES FMDV
2A
, IRES ,
2A 2B
Gly Pro “ >
,Gly Pro (17
, FMDV 2A , 3
(-NPG-) , 2B N
1 Pro 2A
FMDV 2A “ 7z 2A
, 17AA  2A
PRRSV GP5 M E1/E3
, FMDV 2A
PRRSV GP5-2A-M ,

Journals.im.ac.cn

2A , PRRSV

rAd-GP5-2A-M ,

REFERENCES

[1] Wensvoort G, Terpstra C, Pol JM, et al. Mystery swine
disease in the Netherlands: The isolation of Lelystad virus.
Vet Q, 1991, 13: 121-130.

[2] Dea S, Gagono CA, Mardassi H. Current knowledge on
the structural proteins of porcine reproductive and
respiratory syndrome (PRRS) virus comparison of the
North American and European isolates. Arch Virol, 2000,
145: 659-688.

[3] Meulenberg JJ, Hulst MM, de Meijer EJ, et al. Lelystad
virus, the causative agent of porcine epidemic abortion
and respiratory syndrome (PEARS), is related to LDV and
EAV. Virology, 1993, 192: 62-72.

[4] Snijder EJ, Meulenberg JJ. The molecular biology of
arteriviruses. J Virol, 1998, 79: 961-979.

[5] Gagnon CA, Lachapelle G, Langelier Y, et al. Adenoviral-
expressed GP5 of procine reproductive and respiratory
syndrome virus differs in its cellular maturation from the
authentic viral protein but maintains known biological
functions. Arch Virol, 2003, 148: 951-972.

[6] Weiland E, Wieczorek-Krohmer M, Kohl D, et al.
Monoclonal antibodies to the GP5 of porcine reproductive
and respiratory syndrome virus are more effective in virus
neutralization than monoclonal antibodies to the GP4. Vet
Microbiol, 1999, 66: 171-186.

[7] Zhang Y, Sharma RD, Paul PS. Monoclonal antibodies
against conformationally dependent epitopes on Porcine
reproductive and respiratory
Microbiol, 1998, 63: 125-136.

[8] Bautista EM, Suarez P, Molitor TW. T cell responses to
the tructural polypeptides of porcine reproductive and
respiratory yndrome virus. Arch Virol, 1999, 144(1):
117-134

[9] Delputte PL, Vanderheijden N, Nauwynck HJ, et al.
Involvement of the matrix protein in attachment of porcine

syndrome virus. Vet

reproductive and respiratory syndrome virus to a heparin-
like receptor on porcine alveolar macrophages. J Virol,
2002, 76: 4312-4320.

[10] Zheng QS, Chen DS, Li P, et al. Co-expressing GP5 and
M proteins under different promoters in recombinant
modified vaccinia virus ankara (rMVA)-based vaccine
vector enhanced the humoral and cellular immune
responses of porcine reproductive and respiratory
syndrome virus (PRRSV). Virus Genes, 2007, 35:
585-595.



GP5 M

495

(1]

[12]

[13]

[14]

Wang SP, Fang LR, Fan HY, et al. Construction and
immunogenicity of pseudotype baculovirus expressing
GP5 and M protein of porcine reproductive and respiratory
syndrome virus. Vaccine, 2007, 25: 8220-8227.

Jiang YB, Xiao SB, Fang LR, et al. DNA vaccines
co-expressing GP5 and M proteins of porcine
reproductive and respiratory syndrome virus (PRRSV)
display enhanced immunogenicity. Vaccine, 2006, 24:
2869-2879.

Jiang WM, Jiang P, Li YF, et al. Recombinant adenovirus
expressing GP5 and M fusion proteins of porcine
reproductive and respiratory syndrome virus induce both
humoral and cell-mediated immune responses in mice. Vet
Immunol Immunopathol, 2006, 113: 169—-180.

Yun T, Liu GQ, Wang GR et al. Molecular characteristics

[15]

[16]

[17]

genome of a porcine reproductive and respiratory
syndrome virus NB/04 strain. J Agri Biotechnol, 2008,
16(2): 357-358.

Yin Z, Liu JH. Animal Virology. 2nd Ed. Beijing: Science
Press, 1997.

) . . 2

, 1997.
Rompato G, Ling E, Chen Z, et al. Positive inductive
effect of IL-2 on virus-specific cellular responses elicited
by a PRRSV-ORF7 DNA vaccine in swine. Vet Immunol
Immunopathol, 2005, 109: 151-160.
Ryan MD, Donnelly M, Lewis A, et al. A model for
nonstoichimetric,

eukaryotic ribosomes. Bioorganic Chem, 1999, 27: 55-79.

cotranslational protein scission in

REIOMRODREDRIDREDIREDRDREREODR DR LD REDREIR LR DR LR DR HEI R LD R DR LR DR KD

2009 = (£ ITIESIR) L EIKE

Reviews

Mini-review

/ Perspective

Animal and Veterinary
Biotechnology

Marine Biotechnology

Environmental
Biotechnology

Industrial Biotechnology

Agricultural Biotechnology

Food Biotechnology

Systems Biotechnology

Medical and Immunological
Biotechnology

RNAi

Tissue Engineering and
Cell Cultivation

Methods in Biotechnology

Journals.im.ac.cn



