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Molecular surveys of two novel porcine
parvoviruses

1.Porcine parvovirus type 4, PPV4 (2010)
2.Porcine Bocavirus, PBOV (2009)

Jinxue Long

Shanghai Veterinary Research Institute, CAAS, P.R.China

1. PPV4—molecular survey

Cheung, A. K., G. Wu, et al. (2010) Identification and molecular cloning of
anovel 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 ( ), one pair of primers were
Reproductive failure: designed for PCR detection.

Sow: extended estrus, Infertility, abortion, stillbirth, mummified. 608 clinical samples collected from 11 provinces of China were

detected.
Boar: decreased semen quality.

1. PPV4—molecular survey 1. PPV4— molecular survey

12345M6 Table 1. Molecular survey of PPV4 in Chinese herds from 2006-2010 .

PPV4 positive rate was 1.81% (11/609)

All of the fragments had been
sequenced. Results showed they
were similar to the published
sequences,

97-99% identity).

Fig 1. Agarose Gel electrophoresis analysis of PCR products

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

But may be pretty soon.
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1. PPV4—molecular survey
Tissue tropism of PPV4:

Table 2. Detections of TTV/PCV2/PRRSVICSFV/PPV/PIV in PPV4 positive 7 [biel3 IDifierentit fiom one
samples - organs Ct

sample IS090 ;55009 350910 JS0913 JS0916 JS0918 JSogrg HENOS  HENLO  HENIO
s 4 22 01 02

v s s 5 s 5 5 s s 5 s : Lymph note
PTTV2* 5 3 3 3 e = + o kidney
PCV2

Trachea 0

PRRSV
Liver 0

CSFV
Spleen 0]

Serum (peripheral blood) 33.44

Is heart the target organ?

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

1. PPV4- virus isolation
Seven nearly full length sequences were determined.

The lengths of the genome ranged from 5400 to 5644bp. . L.
g g g é 1) Regular method: we are looking for a sensitive cell

lines.

23370p  3365bp 5551bp No CPE, the proliferation of genomic copies was determined by using real-

ORE2 time PCR.
5604bp PK-15 ST Vero BHK-21 Marc-145 cos-1, EC (pig Vascular

2487bp 3‘701bp endothelial cells ) had been tried.

Results: they were not the sensitive cell lines for PPV4 isolation.
PPV4 JS0918 ORF Finder And we are trying to use pig kidney primary cells for isolation.
analyzed by ORF finder
Fig 2. Predicted genomic structure of PPV4. ) ) .

2) Recombined baculovirus encoding full length
sequence of PPV4 will be used to rescue PPV4 strains.

1. PPV4-results and conclusion

2. PBOV

1. PPV4 exists in Chinese herds, and the positive rate is
1.81%. But the rates of positive farms were high, raged A 1. molecular Survey
from 2/10to 7/19 or 1/2.

A 2. full length sequencing
predicted genomic structure had 3 ORFs. A 3. selection of sensitive cell lines.

2. 7 nearly full-length sequences had been obtained. The

3. Real-time PCR has been established and can be used A4. NP expression, anti serum preparation_
for further research, such as tissue tropism study and
sensitive cell lines selection.

4expression of -sérBn2preparatio
in progress (data no show).
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|ntr0d Ction Of PBoV - 1879bp region is available online now.

Parvoviridae

Parvovirinae

Bocavirus

Porcine bocavirus (PBoV)

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

Fig. 3 Genomic Map of PBoV

Porcine bocavirus (PBoV) was discovered in Swedish pigs with

—> Postweaning multisystemic wasting syndrome { )in 2009

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

boca-like virus in the background of porcine circovirus type 2 induced
pliandet RTIME DHIkS SO0 M, 812 2)Cloning of a humany usby molecular screening of postweaning multisystemic wasting syndrome. Virus Res, 2009, 146: 125-129.
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Based on the available sequence of . . .
PBOV (FJ872544), a set of primers P Table 4. Prevalence of PBoVin Chinese herd

Sources Positiverates
pIENT 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)
Jiangsu n=22 13.6%(3/22)
Shanghai n=18 22.2%(4/18)
Beijing n=9 88.9%(8/9)
Xinjiang n=5 80.0%(4/5)
Total n=191 39.3%(75/191)

were designed for PBOV survey. /

of PCR for PBoV detection

) " o
Fig. 5 Results of PBoV detection in clinical samples heaty, Dos BEEOMPCS e fate bias ookt

——

13.6%

spring summer autumn  winter Fig 7. Prevalence of PBoVin different kinds of pigs.

Fig 6. Prevalence of PBoVin different seasons of 2009.




Table 5. Prevalence of PRRSV/CSFV in PBoV (+] samples
Sourcess  PRRSVinfection CSFVinfecion
Diseased PBoV(+) n=75 66.7% 50/75 33.3% 25/75
(=ton)  peove) n-uo [
Healthy ~PBOV(+) n=3 333% 1/3 0.00% 0/3
(n=41) PBoV(-) n=38 34.6% 11/38 0.00% 0/38

PBOV positive rate in healthy pigs was 7.89% .
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Fig 9. Phylogenetic analysis based on partial VP1/2 sequences of PBoV.
m were healthy pigs. A was reference strain.
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Conclusions

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.

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

496 bp of fragments of those
positive samples were sequenced.

Comparing with F1872544, PBOV
strainsof China were very conserve
(identity were 99%~100% .)

Virus isolation project is also in progress:

Traditional method and recombined baculovirus
method.

3. PBoV genetic analysis

Partial VP1/2 sequences of PBoV were conserved, which
was similar to genome of HBoV; Chinese strains only
presentedfive 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 Z alenceofanovel porcinebocavirus in weaning piglets

with respiratory tract symptoms in Chin 0gy. DOI 10.1007/500705-010-0698-9.
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Thank you for your attention!

VP2 expression

16620p — MR 2000bp

There are 3 possible ORFs for VP2 expression.



