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ABSTRAK 

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan Veterinar 

untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 – Projek 

 

PENGESANAN PORSIN BOCAVIRUS DALAN KAWANAN PORSIN 

MALAYSIA 

Oleh 

Daniel Mohan Jacob 

2015 

 

Penyelia: Assoc. Prof. Dr Siti Suri Arshad 

Penyelia bersama:  

Dr Ooi Peck Toung 

Dr Gayathri Thevi Selvarajah 

 

Sejak penemuan porsin bocavirus (PBoV) di Sweden pada tahun 2009, sebanyak 

11 negara lain telah melaporkan. Oleh sebab Malaysia mempunyai industri ternakan 

porsin yang signifikan, projek ini bermatlamat untuk mengesan PBoV dalam kawanan 

porsin tempatan. Menggunakan teknik persampelan mudah, 11 ekor porsin telah disampel 

dari tiga buah ladang yang terletak di negeri Perak dan Selangor. Setiap sampel tisu yang 

diperoleh daripada pembedahan karkas telah diuji dengan kaedah PCR konvensional 

menggunakan primer spesifik yang direka untuk menyasar gen nonstructural (NS) 1. 

Berdasarkan keputusan PCR, 10 daripada 11 porsin positif untuk PBoV. Untuk 
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pengesahan lanjut, penjujukan nukleotid NS1 telah dilakukan, dan jujukannya 

dibandingkan dengan pencilan rujukan. Tambahan pula, analisa filogenetik telah 

dilakukan untuk mengenal pasti hubungan antara strain Malaysia dengan pencilan 

rujukan. Analisa bioinformatik menunjukkan bahawa pencilan Malaysia hampir sama 

dengan PBoV3 dari USA. Untuk lebih memahami PBoV di Malaysia, kajian prevalens, 

pengasingan virus, dan penjujukan genom lengkap perlu dilaksanakan. Kesimpulannya, 

negara Malaysia merupakan negara ketiga belas mengesan PBoV dalan kawanan 

porsinnya melaui kaedah PCR dan penjujukan separa gen NS1. 

 

Kata kunci: Porsin bocavirus, PCR, penjujukan, porsin, analisa filogenetik 
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ABSTRACT 

Abstract of the project paper presented to the Faculty of Veterinary Medicine in partial 

requirement for the course VPD 4999 - Project 

 

DETECTION OF PORCINE BOCAVIRUS IN MALAYSIAN SWINE HERDS 

By 

Daniel Mohan Jacob 

2015 

 

Supervisor: Assoc. Prof.  Dr Siti Suri Arshad 

Co-supervisors:  

Dr Ooi Peck Toung 

Dr Gayathri Thevi Selvarajah 

 

Porcine bocavirus (PBoV), which was first discovered in Swedish pigs in 2009, 

has since been detected in 11 other countries at the time of writing. As Malaysia is host 

to a significant swine livestock industry, this study aimed to describe PBoV in local swine 

herds. Using the convenience sampling method, 11 pigs were sampled from three farms 

located in the states of Perak and Selangor. Each tissue sample obtained from necropsy 

were subjected to conventional PCR assay using specific primers designed to target the 

conserved nonstructural protein 1 (NS1) gene. Based on PCR assay, 10 out of 11 pigs 

were positive for PBoV. For further confirmation, partial nucleotide sequencing of the 

NS1 gene was performed, and the sequence compared to reference isolates. In addition, 
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phylogenetic analysis was performed to determine the genetic relationship of Malaysian 

PBoV strains to reference isolates.  Bioinformatics analysis determined that the 

Malaysian strain was highly similar (95%) to PBoV3 isolated in USA. To further 

understand PBoV in Malaysia, prevalence study, virus isolation and complete genome 

sequencing should be performed. In conclusion, Malaysia is the 13th country in the world 

that has described PBoV in its swine herds by PCR assay and partial sequencing of the 

NS1 gene.  

 

Key words: Porcine bocavirus, PCR, sequencing, swine, phylogenetic analysis 
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1.0 INTRODUCTION 

 

1.1 Bocavirus 

Bocavirus is a genus of the family Parvoviridae, subfamily Parvovirinae which 

has been recognized in veterinary medicine since the early 1960’s. To date, bocaviruses 

which have been discovered include bovine parvovirus (BPV) (Chen et al., 1986), minute 

virus of canine (MVC) (Binn et al., 1970), porcine bocavirus (PBoV) (Blomström et al., 

2009), gorilla bocavirus (GBoV) (Kapoor et al., 2010a), feline bocavirus (FBoV) (Lau et 

al., 2012), and California sea lion bocavirus (Csl BoV) (Li et al., 2011). As studies 

continue to be carried out, it is possible that bocaviruses will be detected in more animal 

species.   

Bocaviruses have been of increasing importance in recent years as studies have 

shown human infections with human bocavirus (HBoV), which may have had a zoonotic 

origin (Schildgen et al., 2012). HBoV was first identified in Sweden from nasopharyngeal 

aspirate samples in children with respiratory infections (Allander et al., 2005). Since then, 

it has been associated with acute lower respiratory tract disease in children (Fry et al., 

2007), and adults, especially in elderly patients (Liu et al., 2011). In addition, HBoV has 

also been detected from stool samples in children with gastroenteritis (Arthur et al., 

2009).  
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In Malaysia, HBoV was first detected in a 13-month old boy with pneumonia and 

underlying asthma (Etemadi et al., 2012). Subsequently, a study of 125 hospitalized 

children with Acute Respiratory Disease (ARD) were analyzed for the presence of HBoV. 

The study showed that 5.6% (7/125) of the cases were positive for HBoV (Tg Rogayah 

et al., 2014).  

Because HBoV and PBoV both belong to the genus Bocavirus and family 

Parvoviridae, they share many similarities in terms of their virus characteristics. At the 

amino acid sequence level, the predicted nonstructural protein 1 (NS1) gene of PBoV 

exhibited sequence identities of 38.0 – 54.7% to HBoV (Zeng et al., 2011). Hence, 

experience from HBoV research may be applied to PBoV, especially since there is an 

increasing number of studies involving the pathogenicity of HBoV.  

 

1.2 Porcine Bocavirus 

Porcine bocavirus (PBoV) is a recently discovered virus that infects pigs and is 

classified within the Bocavirus genus (family Parvoviridae, subfamily Parvovirinae). It 

was first discovered in 2009 in Sweden, when a novel porcine parvovirus with genetic 

relationship to bocaviruses was incidentally found in pigs with post-weaning 

multisystemic wasting syndrome (PMWS) (Blomström et al., 2009). Since its discovery, 

PBoV has been detected in 12 countries. Those countries are Sweden, China, USA, 

Canada, Mexico, Romania, Hungary, Uganda, Korea, Cameroon, UK (Zhou et al., 2014), 

and Thailand (Saekhow & Ikeda, 2014). 
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As more countries detect PBoV, more strains are being discovered. At the time of 

writing, nine genotypes of PBoV had been identified and sequenced. However, an 

agreeable method of classifying these strains has yet to be established. Currently, the two 

methods of classification that are widely accepted are based on the sequencing of the NS1 

and viral protein 1 gene (VP1) of PBoV (Zhou et al., 2014). Based on these methods of 

classification, PBoV’s are named based on their order of discovery and subgroup. 

Presently, known genotypes of PBoV’s are: PBoV1, PBoV2, PBoV3, PBoV4, PBoV5, 

PBoV3C, PBoV-6V, PBoV-7V, and swBoV CH437. 

To date, the significance of PBoV in pig production, pig health, and public health 

has yet to be determined. Studies have shown that the detection rate of PBoV is 

significantly higher in sick pigs compared to healthy pigs.  Moreover, positive samples 

for PBoV are also significantly higher in pigs co-infected with porcine circovirus type-2 

(PCV2), porcine reproductive and respiratory syndrome virus (PRRSV), and porcine 

torque teno virus species 2 (PTTV2), thus suggesting that PBoV may be involved with 

PMWS in post-weaning piglets (Zhai et al., 2010). It has also been indicated that PBoV 

may be associated with diarrhoea and respiratory disease. (Zhang et al., 2015). 

Despite the significant contribution of swine farming to the Malaysian livestock 

industry, no study has been carried out to determine the presence of PBoV in Malaysia. 

Hence, this study was undertaken to fulfill the following objectives: 

i. To detect the presence of porcine bocavirus in pigs in Malaysia using the 

conventional PCR method. 
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ii. To confirm PCR detection of porcine bocavirus by partial DNA 

sequencing of the NS1 gene. 

 

For this research, the following hypotheses were proposed: 

i. Porcine bocavirus is detected in tissue samples of local pigs by 

conventional PCR. 

ii. Partial DNA sequence of the NS1 gene is similar to that of reference 

isolates. 
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