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1.Porcine parvovirus type 4, PPV4 (2010)

2.Porcine Bocavirus, PBOV (2009)
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1. PPV4

Reproductive failure: 

Sow: extended estrus, Infertility, abortion, stillbirth, mummified.

Boar: decreased semen quality. 
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1. PPV4– molecular survey

Cheung, A. K., G. Wu, et al. (2010) Identification and molecular cloning of 

a novel porcine parvovirus. Arch Virol 155(5): 801-6.

PPV4 was firstly reported by Cheung et la recently. 

Our study presented here:

Based on the nucleotide sequences of VP2 gene of PPV4 available in 

GenBank (GQ387500、GQ387499 ), one pair of primers  were 

designed for PCR detection.

608 clinical samples collected from 11 provinces of China were 

detected.
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543bp

PPV4 positive rate was 1.81% (11/609)

Fig 1. Agarose Gel electrophoresis analysis of PCR products

1. PPV4– molecular survey
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All of the fragments had been 

sequenced. Results showed they 

were similar to the published 

sequences, GQ387500、
GQ387499  (97-99% identity). 

1. PPV4– molecular survey

Table 1. Molecular survey of PPV4 in Chinese herds from 2006-2010 .

From 3 provinces,   4 breeding pig farms 

( positive rates were 7/19, 1/4, 2/10, 1/2 )

year 2006 2007 2008 2009 2010

Results

Rate/total 

0% 
(0/100)

0%

(0/100)

0%

(0/100)

3.62%

(8/281)

10.71%

(3/28)

No PPV4 have been found in commercial pig farm so far. 

But may be pretty soon.
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HEN10

01

HEN10

02

PTTV1* δ δ δ δ δ δ δ δ δ δ

PTTV2* δ δ δ δ δ δ δ δ δ δ

PCV2 δ - δ - - - - - δ δ

PRRSV - - - - - - - - - -

CSFV - - - - - - - - - -

PRV - - - - - - - - - -

PPV - - - - - - - - - -

Table 2. Detections of TTV/PCV2/PRRSV/CSFV/PPV/PrV in PPV4 positive 

samples

1. PPV4– molecular survey

PPV4 could be the main cause for reproductive failure in those tested pigs.

* PTTV ½ are ubiquitous virus. Our result of TTV1/2 is 78.5% in diseased pigs, and 48.85 in health pigs 

(unpublished data).
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Tissue tropism of PPV4:

organs Ct值 copies

heart 30.31 3162

Lymph note 34.75 138

kidney 33.84 302

Trachea 0 0

Liver 0 0

Spleen 0 0

Serum (peripheral blood) 33.44 310

Table 3. Different tissues from one positive pig were tested
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Is heart the target organ?

Seven nearly full length sequences were determined.

The lengths of the genome ranged from 5400 to 5644bp. 

analyzed by ORF finder

Fig 2. Predicted genomic structure of PPV4.
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ORF1

ORF3

ORF2

1. PPV4- virus isolation

1) Regular method: we are looking for a sensitive cell 

lines.

No CPE, the proliferation of genomic copies was determined by using real-

time PCR.

PK-15、ST、Vero、BHK-21、Marc-145、cos-1, EC (pig Vascular 
endothelial cells ) had been tried.

Results: they were not the sensitive cell lines for PPV4 isolation.

And we are trying to use pig kidney primary cells for isolation.

2) Recombined baculovirus encoding full length 
sequence of PPV4 will be used to rescue PPV4 strains.
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1. PPV4- results and conclusion

1. PPV4 exists in Chinese herds, and the positive rate is 

1.81%. But the rates of positive farms were high, raged 
from 2/10 to 7/19 or 1/2.

2. 7 nearly full-length sequences had been obtained. The 
predicted genomic structure had 3 ORFs.

3. Real-time PCR has been established  and can be used 
for further research, such as tissue tropism study and 

sensitive cell lines selection.

4. expression of VP2 and itsô anti-serum preparation are 

in progress (data no show). 
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2. PBOV

Å1. molecular Survey

Å2. full length sequencing

Å3. selection of sensitive cell lines.

Å4. NP expression, anti serum preparation. 
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Parvoviridae

Parvovirinae

Bocavirus

Porcine bocavirus (PBoV)

Porcine bocavirus (PBoV) was discovered in Swedish pigs with 
Post-weaning multisystemic wasting syndrome (PMWS) in 2009

Human bocavirus (HBoV) was discovered in Swedish Children 
with Lower Respiratory Tract Disease (LRTD ) in 2005

Introduction  of  PBoV
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Allander T, Tammi MT, Eriksson M,  et al (2005) Cloning of a human parv ovirus by molecular screening of 
respiratory tract samples. Proc Natl Acad Sci USA 102:12891–12896

Fig. 3 Genomic Map of  PBoV

BLOMSTROM A, BELAK S, FOSSUM C, et al. Detection of a novel porcine 

boca-like virus in the background of porcine circovirus type 2 induced 

postweaning multisystemic wasting syndrome. Virus Res, 2009, 146: 125-129.

1879bp region is available online now.
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Fig. 4 Specificity of  PCR for PBoV detection

1. PPV, 2. PPV4, 3. PrV, 4. PTTV, 5. 

Fig. 5 Results of PBoV detection in clinical samples

Based on the available sequence of 

PBOV (FJ872544), a set of primers 

were designed for PBOV survey.

14

Sources Positive rates

J iangxi （n=28） 17.9% (5/28)

Zhejiang（n=59） 47.5% (28/59)

Anhui（n=21） 76.2% (16/21)

Henan（n=24） 12.5% (3/24)

Hebei（n=5） 80.0% (4/5)

J iangsu（n=22） 13.6% (3/22)

Shanghai（n=18） 22.2% (4/18)

Beijing （n=9） 88.9% (8/9)

X injiang （n=5） 80.0% (4/5)

Total （n=191） 39.3% (75/191)

Table  4.  Prevalence of PBoV in  Chinese herds in2009

15

In healthy pigs, PBOV positive rate was 7.89%.

spring          summer      autumn      winter 

77.3%

28.9%
38.7%

41.7%

Fig 6. Prevalence of PBoV in different seasons of 2009.

17/22
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Fig 7.  Prevalence of PBoV in different kinds of pigs.

3/36

69.7%

13.6% 8.3%
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Table  5.  Prevalence of  PRRSV/CSFV in PBoV (+/-) samples

Sources PRRSV infection CSFV infection

Diseased

(n=191)

PBoV (+)（n=75） 66.7%（50/75） 33.3%（25/75）

PBoV (-) （n=116） 28.4%（33/116） 23.3%（27/116）

Healthy

(n=41)

PBoV (+) （n=3） 33.3%（1/3） 0.00%（0/3）

PBoV (-) （n=38） 34.6%（11/38） 0.00%（0/38）
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PBOV positive rate in healthy pigs was 7.89% .

Fig 8.   Alignment based on partial 
VP1/2 sequences of  PBoV. 

496 bp of  fragments of  those 

positive samples were sequenced.

Comparing with FJ872544,  PBOV 

strains of China were very conserve 

(identity were 99% ~100% .)

Accession numbers of 19 Chinese strains 

are: GU556573- GU556591
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Fig 9. Phylogenetic analysis based on partial VP1/2 sequences of  PBoV.

■ were healthy pigs. ▲ was reference strain.

FJ872544

20

Virus isolation project is also in progress: 

Traditional method and recombined baculovirus 
method.
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1. Development and application of PCR method for PBoV 

detection:  specificity and sensitivity. 

2. Prevalence of PBoV  

In China, the total infection rate of PBOV in diseased pigs 

is 39.3%, much higher than in healthy pigs (7.3%).

3.  PBoV has different prevalence in different seasons, ages 

of pigs. PBoV is susceptible to weaning piglets, and 

could be related to swine respiratory tract diseases.

Conclusions
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3.   PBoV genetic analysis

Partial VP1/2 sequences of PBoV were conserved,  which 

was similar to genome of HBoV; Chinese strains only 

presented five frequent mutations .

4.   Relationship of  PBOV and  PRRSV.

There were higher prevalence of PRRSV in PBoV positive 

samples than in PBoV negative samples, which indicated 

that PBoV could trigger the infections of PRRSV and CSFV

clinically.

Zhai Shao-Lun, Yue Cheng, Wei Zu-Zhang, et al. High prev alence of a nov el porcine bocavirus in weaning piglets 

with respiratory tract symptoms in China. Archives of Virology. DOI 10.1007/s00705-010-0698-9. 
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VP2 expression

2000bp
1662bp

There are 3 possible ORFs for VP2 expression.


