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Prokaryotic expression of vp3 gene of Muscovy duck
parvovirus, and its antiserum preparation for detection of
virus multiplication
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Abstract: New epidemic broke out in recent year which was suspected to be caused by variant Muscovy duck parvovirus
(MDPYV). For this reason, new MDPV detection methods are needed for the new virus strains. In this study, a pair of
primers were designed according to the full-length genome of MDPV strain SAAS-SHNH, which were identified in 2012,
and were used to amplify the vp3 gene of MDPV by polymerase chain reaction. After being sequenced, the vp3 gene was
subcloned into the prokaryotic expression vector PET28a. The recombinant plasmid was transformed into E. coli BL21 and
induced with IPTG. SDS-PAGE and Western blotting analysis showed the MDPV vp3 gene was successfully expressed.
After being purified by Ni** affinity chromatography system, the recombinant protein was used as antigen to immunize
rabbits to obtain antiserum. Western blotting analysis showed that the acquired antiserum could react specifically with VP3
protein of J3D6 strain and MDPYV vaccine strain. The antiserum could also be used for detection of cultured MDPV from
primary duck embryo fibroblasts by immune fluorescence assay (IFA). It could be concluded that the VP3 protein and its

antibody prepared in the research could be used for detection of VP3 antiserum and antigen respectively.

Keywords: MDPYV, vp3 gene, prokaryotic expression, purification, immune fluorescence assay
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Table 1 Primers and their DNA sequences

HRP
Solarbio Alaxe488
HRP
KPL PET28a

PXXGST-VP3

1.2 FH*E
1.2.1

SAAS-SHNH (GenBank
Accession No. KC 171936.1) vp3
(1 605 bp) primer5.0
1 (5’ 3 )
NheI  Xhol 1 (

1.2.2 DNA PCR
( )
Axyprep DNA
DNA PCR
PCR 5xPrimeSTAR 10 uL
dNTPs (2.5 mmol/L each) 4 uL (
1) 1 ulL 8 uL.  PrimeSTAR HS DNA
(2.5U/uL) 1 puL ddH,0 50 uL
PCR 94 C 5min 94 °C 30s
55°C30s 72 C 120s (35 ) 72°C
10 min DNA
PJET1.2/blunt

Prime name

Primer sequence (5'-3")

Restriction enzyme

Forward 1 CTAgctagcATGGCAGAGGGAGGAAG Nhe I
Reverse 1 CCGctcgagTTACAGATTCTGAGTCAAAT Xho I
Forward 2 ATGAACATGGGTGGTATGATT
Reverse 2 ACTAGAATGCACTCCGGTCAT

The small letters denote restriction sites.
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Top 10 PCR 7d PBS
PJETa-VP3 ( 1 1.2.7 Western blotting  dot blotting
) VP3
1.2.3 VP3 I3D6
PJETa-vp3 Nhel Xhol VP3 GST
(PXXGST ) VP3 ( VP3-gst)
PET28a 22 C 1 h Western blotting VP3
Top 10 PCR MDPV dot blotting
PET28a-VP3 1.2.8 (IFA)
124 PET28a-vp3 10 MDPV
PET28a-vp3 BL21 SAAS-SHNH
50 pg/mL Kanamycin LB (Duck embryo fibroblasts DEF) DEF
37 C (1 100) (71 pEF 10
37°C ODs9 0.5 5d DEF
1 mmol/L IPTG PBS 1 3.7%
8 000 r/min 10 min 15 min PBS 2
Ni** 0.1% Triton-X100 5 min
SDS-PAGE KCl 5% FCS
30 min 200 37 C
PBS PEG 45 min 0.1% Tween-20  PBS
20000 -207C 0.1% Tween-20  PBS 3
125 Alexa488 37°C 45 min
His-tag VP3 400
( VP3-his) anti-His (1:4 000) 0.1% Tween-20  PBS 3
MDPV (1 21 000) 1 000 DAPC 15 min
Western blotting PBS 3 FluroSave Reagent
1.2.6
VP3-his 1 mL (1 mg) 5 %%
2 2.1 SAAS-SHNH %% VP3 F 3| 53 #f
14 d SAAS-SHNH  vp3
28 d (1 623 bp) PJET1.2/Blunt
42 d 3 4 4 vp3 GenBank
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Fig. 1 The homology analysis of VP3 amino acid sequence of MDPV.
kDa M 1 2 24 HHMIEBRRIERE
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66.2 3
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MDPV
33.0 ( 4
VP3
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Fig. 2 SDS-PAGE analysis of protein expression by E. ( 95
coli BL21 carrying vector PET28a-VP3. M: protein
molecular weight standard; 1: expression by BL21
carrying the empty vector PET28a; 2: expression by VP3
BL21 carrying the vector PET28a-VP3. Arrow
indicates the assumed VP3-His band. GST (PXXGST )
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Fig. 3 Western blotting analysis of VP3-His protein using anti-His monoclonal antibody and serum from vaccinated
Muscovy duck. (A) Detection of VP3-His by Western blotting with anti-His Mab. M: protein molecular weight standard; 1:
SDS-PAGE analysis of proteins expressed by E. coli carrying vector PET28a-VP3; 2, 3: detection of purified VP3-His by
Western blotting with anti-His Mab; 4: detection of unpurified VP3-His by Western blotting with anti-His Mab. (B)
Detection of the purified VP3-His by Western blotting with anti-MDPV sera. M: molecular weight marker; 1: SDS-PAGE
analysis of purified VP3-His; 2: detection of the purified VP3-His by Western blotting with anti-MDPV sera.

1 2

4 %% RMERAE dot blotting 434

Fig. 4 Dot blotting analysis of rabbit polyclonal
antibody using traditional MDPV strain. 1: PBS control;
2: MDPV vaccine strain (Traditional MDPV strain).

3 4

kDa

5 %% mEHiKS J3D6 £ VP3 EH A Western
blotting 447

Fig. 5 Western blotting analysis of rabbit polyclonal
antibody with VP3 protein of MDPV J3D6 strain. M:
protein molecular weight standard; 1: SDS-PAGE of
expressed proteins by PET32a; 2: protein expression by
PET32a-VP3 (MDPV J3D6) after induction. 3: Western
blotting of empty vector PET32a expression with the
rabbit polyclonal antibody; 4: Western blotting of
PET32a-VP3 with the rabbit polyclonal antibody. The
arrow indicate the PET32a-VP3 band assumed.
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Fig. 6 Western blotting analysis of rabbit polyclonal
antibody with VP3-GST. M: protein molecular weight
standard; 1, 2: SDS-PAGE of PXXGST and PXXGST- VP3
expression; 3, 4: Western blotting of PXXGST and
PXXGST-VP3 with rabbit polyclonal antibody.
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100 um

100 pm

100 pm

7 DEF % VP3 &H S & R ik i 942

Fig. 7 Detection of VP3 protein by indirect immunofluorescence assay on DEF infected with SAAS-SHNH. (A)
non-infection negative control of primary duck embryo fibroblasts (DEF), which was not infected with MDPV and
IFA was made using rabbit polyclonal antibody as first antibody. (B) DEF in A was double stained with DAPI. (C) B
was merged into A. (D) DEF was infected with MDPV and IFA was made using rabbit polyclonal antibody as first
antibody. (E) DEF in D were double stained with DAPI. (F) E was merged into D. Positive signals of VP3 were
mostly found in the cytoplasm.
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