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Introduction 

Flood-prone wetland areas of northeast Bangladesh, 
commonly known as “Haor” areas, are suitable for 
duck rearing because of their geographical advantages, 
such as natural feed availability, abundant water for 
swimming, and tolerable temperature (Huque et al., 
2011). Although duck rearing is highly profitable 
in Bangladesh (Ahmed and Huque, 1994), the most 
important constraint is the existence of infectious 
diseases, among which duck plague (DP) is the most 
common disease. 
DP, caused by DP virus (DPV), is an acute, sometimes 
chronic, contagious, and fatal viral infection that 
occurs naturally in ducks, geese, and swans (Kaleta 
et al., 2007; Hanan et al., 2014) and is characterized 
by digestive mucosal eruptions, tissue hemorrhages, 
vascular damage, changes in lymphoid organs, and 

degenerative lesions in parenchymatous organs 
(Davison et al., 1993; Shawky et al., 2000; Campagnolo 
et al., 2001). The causal agent is also known as 
Anatid herpesvirus-1, a member of the subfamily 
Alphaherpesvirinae of the family Herpesviridae (Li et 
al., 2006; Fadly et al., 2008; ICTV, 2017). Similar to 
other alphaherpesviruses, DPV contains four structural 
components: an amorphous tegument, an icosahedral 
capsid, a bilayer lipid envelope, and a double-stranded 
DNA comprising 64.3% guanine and cytosine content 
(Yuan et al., 2005; Cai et al., 2013). The genome length 
of DPV is approximately 158 kbp and encodes 78 
putative proteins. The genomic organization of DPV 
comprises four regions: a unique long (UL) region, 
a unique short region, a unique short internal repeat 
region, and a unique short terminal repeat region (Chen 
et al., 2013). Sequence analysis has shown that the viral 
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Abstract
Background: Duck viral enteritis, commonly known as duck plague (DP), is an acute and contagious fatal disease in 
ducks, geese, and swans caused by the DP virus (DPV). It poses a serious threat to the growth of duck farming in the 
Haor (wetland) areas of Bangladesh.
Aim: This study aimed to detect the circulating DPV by molecular characterization, followed by phylogenetic analysis, 
targeting the UL30 gene in infected ducks from five Haor districts in Bangladesh and to observe the variation in the 
genome sequence between the field virus and vaccine strain of DPV.
Methods: A total of 150 samples (liver, 50; intestine, 50; and oropharyngeal tissue, 50) were collected from 
DP-suspected sick/dead ducks from 50 affected farms in Kishoreganj, Netrokona, B. Baria, Habiganj, and Sunamganj 
districts in Bangladesh. For the identification of DPV in collected samples, polymerase chain reaction (PCR) was 
utilized. Nucleotide sequences of the amplified UL30 gene were compared with those of other DPV strains available 
in GenBank.
Results: Of the 150 samples, 90 (60%) were found to be positive for DPV, as confirmed by PCR. Organ-wise prevalence 
was higher in the liver (72%), followed by the intestine (64%) and oropharyngeal tissue (44%). Regarding areas, the 
highest and lowest prevalence in the liver and intestine was observed in Habiganj and B. Baria, respectively, whereas 
the highest and lowest prevalence in the oropharyngeal tissue was observed in B. Baria and Habiganj, respectively. Two 
isolates, BAU/KA/DPV(B1)/2014 from Kishoreganj and BAU/KA/DPV(B4)/2014 from Sunamganj were sequenced, 
and phylogenetic analysis revealed that these isolates are evolutionarily closely related to Chinese isolates of DPV. 
Additionally, the isolates of DPV BAU/KA/DPV(B1)/2014 and BAU/KA/DPV(B4)/2014 showed the highest (98%) 
similarity to each other. The nucleotide sequence of the isolate BAU/KA/DPV(B1)/2014 exhibited higher nucleotide 
variability (246 nucleotides) than that of the vaccine strain (accession no. EU082088), which may affect protein 
function and additional drug sensitivity.
Conclusion: Based on the findings of the molecular study, it can be assumed that the Bangladeshi isolates and all 
Chinese isolates of DPV may have a common ancestry.
Keywords: Duck plague virus, Polymerase chain reaction, Duck embryo, Nucleotide sequence.
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genome contains 67 genes with homology within most 
members of the Alphaherpesvirinae (Li et al., 2006). 
Among these regions, the genes in the UL region of its 
genome are well conserved. Therefore, the viral DNA 
polymerase encoded by the UL30 gene might be used 
for molecular detection by polymerase chain reaction 
(PCR) amplification of this gene (Li et al., 2006).
The disease was first identified in the Netherlands in 
1923 (Baudet, 1923) and was termed DP (Bos, 1942). 
Subsequently, the disease has been reported worldwide 
(Calnek et al., 1997). Ducks of all age groups (from 
1–-week-old to adults) are susceptible to DP, and 
morbidity and mortality rates vary from 5% to 100% 
(Calnek et al., 1997; Hossain et al., 2004). Domestic 
ducks (Anas platyrhynchos), including Indian Runner, 
White Pekin, and Khaki Campbell, as well as mixed 
breeds and Muscovy ducks, are commonly infected 
by DPV (Campagnolo et al., 2001; Akter et al., 2004; 
Konch et al., 2009; Woźniakowski and Samorek-
Salamonowicz, 2014). Within 3–7 days after infection, 
clinical signs appear in domestic ducks, and following 
clinical manifestation, death usually occurs within 
1–5 days. The susceptible duck population may be 
infected via both direct and indirect routes (Sandhu and 
Shawky, 2003; Kaleta et al., 2007; Wang et al., 2013). 
Migratory waterfowls play a vital role in spreading the 
disease (Gough, 1984; Kathryn et al., 2001; Wang et 
al., 2011). The major characteristic symptoms of DP 
include sudden high and persistent flock mortality, 
photophobia, half-closed pasted eyelids, drowsiness, 
ataxia, ruffled feathers, ocular and nasal discharge, 
inappetence, extreme thirst, distress, soiled vents, 
greenish watery diarrhea, and maintaining an upright 
stance using wings for support, indicating weakness 
and depression (Baki et al., 1993; King et al., 2011). 
Necropsy findings indicate hemorrhage in the liver, 
intestine, spleen, heart, body cavity, and pericardium; 
plaques in the intestine and esophagus, and lesions in 
the bursa and thymus (Davison et al., 1993; Sandhu and 
Shawky, 2003; Konch et al., 2009). Clinical signs and 
gross pathology associated with a DP outbreak vary with 
the species, age, sex, and immune status of the affected 
birds and viral virulence (OIE, 2012). Reactivation 
of the dormant virus has a higher probability of 
transmitting DP to a healthy duck population. The birds 
that recover from the disease commonly become a 
carrier of DPV and shed virulent virus in the feces or on 
the surface of the eggs for years (Richter and Horzinek, 
1993; Shawky and Schat, 2002).
DP can be diagnosed by duck embryo inoculation 
or cell culture (El-Samadony et al., 2013; Gao et 
al., 2014). Several other tests, including the passive 
hemagglutination assay, agar gel immunodiffusion 
test, commercial enzyme-linked immunosorbent assay 
(ELISA), and dot-ELISA, can be used to detect DPV 
(Hossain et al., 2005; Kataria et al., 2005; Woolcock, 
2008; OIE, 2012). For genome-specific identification, 
such as UL30 and US4 (gD) genes, both conventional 

PCR and real-time PCR are the most reliable methods 
for DPV (Konch et al., 2009; Aravind et al., 2015). 
Loop-mediated isothermal amplification is the latest 
method adopted for DP diagnosis and is more rapid, 
simple, and highly sensitive compared with PCR or 
virus isolation techniques (Ji et al., 2009; Jiang et al., 
2012; Woźniakowski and Samorek-Salamonowicz, 
2014). Moreover, early diagnosis is crucial for disease 
prevention and control. 
DPV was first identified in ducks in Bangladesh in 
1980 (Sarker, 1980). Since then, the disease frequently 
occurs every year in Bangladesh, either in an endemic 
or epidemic form. To date, several studies have been 
conducted on DPV in Bangladesh (Sarker, 1980, 1982; 
Khan et al., 1990; Islam, 1992; Islam et al., 1993; 
Akter et al., 2004; Ahamed et al., 2015; Tahmina et 
al., 2017; Soma et al., 2018). Although DPV is a single 
antigenic virus, the reasons for vaccine failure and high 
mortality rates in Bangladesh remain unclear (Akter et 
al., 2004). Therefore, it is important to compare genetic 
and evolutionary variations between the currently 
circulating field virus and the DP vaccine virus. This 
study aimed to molecularly characterize the circulating 
DPV by PCR and gene sequencing, followed by 
phylogenetic analysis of strains isolated from some 
selected Haor areas of Bangladesh. The genetic 
differences between field viruses and the vaccine strain 
were also analyzed. 

Materials and Methods
Study area, sample size, and sampling
Five Haor districts (Kishoreganj, Netrokona, B. Baria, 
Habiganj, and Sunamganj) in Bangladesh were included 
in the present study. The study areas were selected based 
on geographical location, duck population density, 
duck rearing practice, migratory duck movement, and 
disease prevalence. Kishoreganj district is located at 
24.4331°North (N) and 90.7866°East (E), Netrokona 
district at 24.8817°N and 90.7271°E, B. Baria at 
23.9608°N and 91.1115°E, Habiganj at 24.4771°N 
and 91.4507°E, and Sunamganj at 25.0715°N and 
91.3992°E. The locations of the study areas are 
illustrated in a digitalized map processed in ArcGis-
ArcMap software version 10.7 (ESRI, Redlands, CA). 
The sample size of each district is also shown in the 
map (Fig. 1).
A complete list of duck farms in the five Haor districts 
was obtained from the respective District Livestock 
Office of Bangladesh. Considering farm clinical 
history and ongoing disease occurrences, 50 duck 
farms were included in the present study (Kishoreganj, 
10; Netrokona, 11; B. Baria, 9; Habiganj, 9; and 
Sunamganj, 11). For this study, one duck was selected 
from every farm. Therefore, a total of 50 ducks were 
collected; of these, 35 were dead and 15 were DP-
suspected sick ducks. Dead ducks with a clinical 
history of DP were collected immediately after death. 
On the contrary, sick ducks showing typical signs of DP 
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(Baki et al., 1993; King et al., 2011), as identified by 
government-registered veterinary surgeons, were also 
collected. Sampling was carried out for 2 years from 
2014 to 2016.
Sample collection, transportation, and preservation
Sick birds were slaughtered following the rules and 
regulations of the ethics committee. Postmortem 
examination of ducks was conducted by a government-
registered veterinary surgeon following the standard 
protocol as described in the Atlas of Avian Necropsy 
(Majó and Dolz, 2011). All ducks showed typical 
postmortem signs of DPV (Sandhu and Shawky, 2003; 
Konch et al., 2009). Liver, intestine, and oropharyngeal 
tissue samples were obtained from each bird. Therefore, 
a total of 150 tissue samples (liver, 50; intestine, 50; and 
oropharyngeal tissue, 50) were collected according to 
the procedure described by El-Samadony et al. (2013). 
All samples were collected aseptically and maintained 
at 4°C in an icebox during transport to the laboratory. 
Immediately after being transported, samples were 

either processed or kept at −20°C until further analysis. 
The study was conducted in the Virology Laboratory 
in the Microbiology and Hygiene Department at 
Bangladesh Agricultural University, Mymensingh, 
Bangladesh.
Preparation of samples
Samples were prepared according to the procedure 
described in the OIE (2012). In brief, each sample was 
chopped into small pieces using sterile scissors and 
ground using a sterile mortar and pestle. In the ground 
sample, a sufficient amount of phosphate-buffered 
saline was added to obtain a 20% suspension, and the 
sample was filtered to remove coarse particles. The 
sample was centrifuged at 2,500–3,000 rpm for 10–20 
minutes. The supernatant was collected and stored at 
−20°C until use.
DNA extraction and molecular characterization of DPV
DNA was extracted from the processed samples using 
a DNA extraction kit according to the manufacturer’s 
protocol (Wizard®Genomic DNA purification kit, 
Promega®, San Luis Obispo, CA). Previously 
published primers were used for the amplification of the 
targeted DNA segments (UL30) of DPV (OIE, 2012). 
Details of the primers used in the study are presented 
in Table 1. For amplification, a 50 μl typical reaction 
mixture containing 18 μl nuclease-free water, 25 μl 
PCR master mixture (Taq DNA polymerase, dNTPs, 
MgCl2, and reaction buffers) (Promega, Madison, WI), 
1 μl (100 nmol/μl) forward primer, 1 μl (100 nmol/
μl) reverse primer, and 5 μl DNA template was used. 
PCR was carried out under the following conditions: 
initial denaturation at 94°C for 2 minutes, followed 
by 35 cycles of denaturation at 94°C for 1 minutes, 
annealing at 55°C for 1 minutes, extension at 72°C for 
2 minutes, and a final extension at 72°C for 7 minutes. 
PCR products (5 μl) were loaded into 2% agarose gel 
wells, and 1 μl of a 100-bp DNA marker was loaded as 
a DNA ladder and electrophoresed. Finally, DNA was 
stained with ethidium bromide and visualized under an 
ultraviolet transilluminator (Biometra, Germany).
Nucleotide sequencing and phylogenetic analysis
Two PCR-positive samples, one obtained from 
Karimganj in the Kishoreganj district and another 
from Dharamapasha in the Sunamganj district, were 
selected and purified using the Wizard®SV Gel and 
PCR Clean-Up System (Promega, San Luis Obispo, 
CA) according to the manufacturer’s instructions 
and sent for sequencing. Sequencing was carried out 
commercially in Malaysia using the cycle sequencing 
method (First BASE Laboratories Sdn Bhd, Selangor, 
Malaysia). A total of 20 partial UL30 gene sequences 

Fig. 1. Study area map of different districts of Bangladesh. 
Imags was extracted from DIVA-GIS (http://www.diva-gis.
org/) using the Geographical Information System (GIS), The 
map was processed with ArcMap 10.7 software.

Table 1. Primer for PCR to detect UL30 gene of DPV.

Primer name Sequences Product size Reference
Primer-1 (Forward) 5′`-GAAGGCGGGTATGTAATGTA-3′`

446 bp OIE Manual, 2012
Primer-2 (Reverse) 5′`-CAAGGCTCTATTCGGTAATG-3′`
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from DPV were retrieved from NCBI’s GenBank 
online database. Pairwise alignment, followed by 
multiple sequence alignment of all 20 reference genome 
sequences, including the existing vaccine strain, BAU/
KA/DPV(B1)/2014, and BAU/KA/DPV(B4)/2014, 
was carried out using the built-in Clustal V program 
of MEGA 5.2.2 software (Tamura et al., 2013). A 
phylogenetic tree was constructed using the neighbor-
joining method (Saitou and Nei, 1987). The reliability 
of the branching point was evaluated using a bootstrap 
test (n = 1,000).
Ethical approval
The study protocol was approved by the Animal 
Welfare and Ethics Committee of Bangladesh 
Agricultural University, Mymensingh, Bangladesh for 
clarity. Verbal permission from the farm owners was 
also obtained before bird collection.

Results
Molecular detection of DPV by PCR using a specific 
primer
Of the 150 samples, 72% (36/50) of the liver samples, 
64% (32/50) of the intestinal samples, and 44% (22/50) 
of the oropharyngeal tissue samples were found to be 
DPV-positive using PCR. Area-wise occurrence of 
DPV was higher in Habiganj for both liver (77.78%; 
7/9) and intestinal (77.78%; 7/9) samples. Additionally, 
B. Baria exhibited the highest occurrence of DPV in 
orophayngeal tissue samples (55.56%; 5/9) compared 

with other study areas. On the contrary, the lowest 
occurrence of DPV was observed in B. Baria for 
both liver and intestine samples and in Habiganj for 
oropharyngeal tissue samples (Table 2 and Fig. 2). 
Among the three sample types collected, liver samples 
were superior to intestinal or oropharyngeal tissue 
samples for DPV detection by PCR. No intestinal or 
oropharyngeal samples were positive for DPV when 
the liver samples from the same animal tested negative 
(data not shown). 
Construction of the phylogenetic tree
The nucleotide sequences obtained in the present 
study were aligned with the sequences of other DPV 
strains available in GenBank, and a phylogenetic tree 
was generated. The obtained nucleotide sequence was 
submitted to GenBank (MN968777 and MN968780). A 
phylogenetic tree based on the UL30 gene is shown in 
Figure 3. The neighbor-joining tree based on a partial 
UL30 gene sequence from BAU/KA/DPV(B1)/2014 
and BAU/KA/DPV (B4)/2014 with the sequences of 
DPV clustered with the DPV sequences from GenBank. 
This finding confirmed that the sequenced samples 
from Haor areas of Bangladesh had DPV. Isolate BAU/
KA/DPV(B1)/2014 showed the highest similarity with 
the isolates of the Anatid herpesvirus (KJ549663) 
China/2017, Anatid herpesvirus BAU DMH/
Bangladesh/2015, Anatid herpesvirus (JQ673560) 
China/2014, and Anatid herpesvirus (JQ647509) 
China/2012 and formed a sub-cluster. The sequenced 

Table 2. Molecular detection of DPV from suspected field samples by PCR.

Name of area Name of sample
Confirmation of DPV by PCR

No. of sample Positive sample Rate (%)

Kishoreganj 
Liver 10 7 70
Intestine 10 6 60
Oropharyngeal tissue 10 5 50

Netrokona
Liver 11 8 72.73
Intestine 11 7 63.64
Oropharyngeal tissue 11 5 45.45

B-Baria
Liver 9 6 66.66
Intestine 9 5 55.56
Oropharyngeal tissue 9 5 55.56

Hobiganj
Liver 9 7 77.78
Intestine 9 7 77.78
Oropharyngeal tissue 9 3 33.33

Sunamganj
Liver 11 8 72.73
Intestine 11 7 63.64
Oropharyngeal tissue 11 4 36.36

Total
Liver 50 36 72
Intestine 50 32 64
Oropharyngeal tissue 50 22 44
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strain BAU/KA/DPV(B4)/2014 showed the highest 
similarity with the duck enteritis virus (EF203709) 
China/2007, duck enteritis virus VAC (EF417996) 
China/2007, duck enteritis virus (EF643560) 
China/2008, and duck enteritis virus (EF564403) 
China, 2007. It was evident from the phylogenetic 
tree that two local circulatory serotypes of DPV were 
clustered with 20 NCBI sequences. Of these 20 NCBI 
sequences, 14 isolates originated from China, 3 from 
India, 2 from Bangladesh, and 1 from Germany (Fig. 2).  
Two isolates of DPV BAU/KA/DPV(B1)/2014 and 
BAU/KA/DPV(B4)/2014 showed the highest (98%) 
similarity with each other (data not shown). 
Comparison between the UL30 gene of the vaccine 
strain and DPV isolates
When compared with the nucleotide sequence of the 
vaccine strain (accession no. EU082088), the sequence 

of the study sample BAU/KA/DPV(B1)/2014 showed 
a high variability of DPV isolate nucleotide (246 NT) 
sequences, which may affect the protein function and 
additional drug sensitivity (Fig. 4).

Discussion
DP, a highly contagious viral disease, is distributed 
globally, specifically in duck-rearing areas. It 
negatively impacts the economy of the duck industry 
by reducing egg production and increasing mortality 
rates (Converse and Kidd, 2001; Sandhu and Metwally, 
2008). Over time, DPV is rapidly developing a vaccine 
resistance in the duck population by acquiring new 
characteristics (Diao et al., 2006). This is one of the 
greatest challenges to control DPV in commercial duck 
farming. However, molecular characterization and 
genome sequencing are important to understand DPV 

Fig. 2. Polymerase chain reaction (PCR) amplification of the UL30 gene of DPV isolated from 
field samples. Lane M = 100 bp DNA marker; PC = Positive control, Lane 1–16: Isolates of DPV 
(field samples); NC = Negative control.

Fig. 3. Phylogenetic tree of the UL30 genes of DPV isolates from Bangladesh and reference 
sequences from GenBank. The tree was constructed by the neighbor-joining method using the 
Clustal V program of MEGA 5.2.2 software. The sequence of study isolates from Bangladesh is 
indicated in red circles and reference sequences are indicated by their accession number.
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properly and to produce an effective vaccine against the 
virus (Li et al., 2006; Liu et al., 2007). Immunization is 
considered one of the most effective tools to control DP 
(Lian et al., 2011; Huang et al., 2014), but vaccines are 
usually manufactured locally in Bangladesh without 
proper surveillance. Therefore, it is important to 
identify the virus through a genome sequencing method 
to develop an effective vaccine.
The expected PCR amplicon appeared at 446 bp in 
the targeted DNA polymerase UL30 gene. The DNA 
polymerase gene encodes UL30 protein, which is 
highly conserved in DPV (Wallace et al., 2000; 
OIE, 2012; Wu et al., 2012; Ahamed et al., 2015). 
UL30 is involved in DNA replication and nucleotide 
metabolism in DPV (Li et al., 2006; Neher et al., 2019). 
It is widely used to construct phylogenetic trees and to 
indicate a distinct division among Alphaherpesvirinae, 
Betaherpesvirinae, and Gammaherpesvirinae (Thureen 
and Keeler, 2006). In many studies, the UL30 gene was 
targeted because of its highly conserved nature (Hansen 
et al., 2000; Xuefeng et al., 2008; Zou et al., 2010; Wu et 
al., 2012). In this study, by targeting the UL30 gene via 
PCR, 90 (60%) samples were found to be positive for 
DPV. The higher prevalence of DPV might be because 
of problems with the collection of such tissue samples, 
distribution of viruses in such tissues, or processing of 
samples for PCR. PCR results clearly indicated a higher 
positive rate of DPV in liver samples, followed by that 
in the intestine and oropharyngeal tissue samples. PCR 

clearly demonstrated that liver samples were superior 
among the three different types of samples collected 
for DPV detection. No intestinal or oropharyngeal 
samples were positive for DPV when the liver samples 
from the same animal tested negative. Therefore, our 
data suggest that liver samples are the best choice for 
isolation and detection of DPV in ducks. The overall 
occurrence recorded in this study was higher than that 
in a previous study conducted by Ahamed et al. (2015), 
who confirmed an overall 18.09% DPV occurrence in 
cloacal and visceral organ samples from Bangladesh. 
Our study revealed similar results for the overall DPV 
detection rates among different Haor areas, although 
the highest detection rates of DPV in both liver and 
intestine samples were recorded in Habiganj district and 
in oropharyngeal tissue samples were recorded in B. 
Baria district. However, similarities in the geographical 
and ecological characteristics of selected hoar areas 
may provide similar environmental conditions for 
the survival and transmission of DPV. This finding 
may be consistent with the area-wise findings of our 
study. Previously, Ahamed et al. (2015) recorded 
DPV detection rates of 6.62%, 28.75%, and 4.55% 
in Rajshahi, Netrokona, and Mymensingh districts, 
respectively, which are contradictory to our findings. 
A study conducted by Soma et al. (2018) reported a 
DPV prevalence of 71.42% in Netrokona, 66.67% in 
Sunamganj, and 50% in Mymensingh; these findings 
are nearly analogous to those of our study. The results 

Fig. 4. Comparison of UL30 gene of DPV in the study sample (BAU/KA/DPV(B1)/2014) with 
vaccine strains (Accession no. EU082088) showing high variability of nucleotide (246NT) 
sequences of DPV isolates.
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indicate that DPV is highly circulated in Haor areas. In 
Haor areas, duck farm owners usually follow traditional 
management practices with improper housing systems 
and inappropriate boundary systems and nearly lack 
preventive measures. Additionally, wild and migratory 
birds in Haor areas can transmit DPV to domestic 
ducks because migratory waterfowls play a key role 
in DPV transmission (Dhama et al., 2017). Moreover, 
intermixing of recovered ducks and newly purchased 
ducks is a common practice of duck farm owners in the 
Haor areas of Bangladesh (Khan et al., 2018).
After PCR amplification, two isolates from Kishoreganj 
and Sunamganj were sequenced. The UL30 gene of DPV 
was selected to determine whether any genetic variation 
existed between the field virus and the vaccine strain. 
The phylogenetic tree analysis employing the neighbor-
joining method using the partial UL30 nucleotide 
sequences of BAU/KA/DPV(B1)/2014 and BAU/KA/
DPV(B4)/2014 and another 20 nucleotide sequences 
from the GenBank clustered with each other, which 
confirmed that the study samples from the Haor areas of 
Bangladesh were DPVs. The phylogenetic tree showed 
that the sequenced strain of DPV from Kishoreganj had 
the highest similarity with Chinese and Bangladeshi 
isolates. Another identified DPV from Sunamganj 
showed a genetic relationship with several Chinese 
strains of DPV. Thus, the Bangladeshi isolates and the 
Chinese isolates of DPV from GenBank may have a 
common ancestry. This result is consistent with that of 
a previous study in Bangladesh (Ahamed et al., 2015). 
A variety of duck breeds are being imported from 
neighboring countries, such as China and India, 
every year. Farmers in Bangladesh introduce newly 
purchased ducks to their farms without following 
quarantine measures, which might play an important 
role in the spreading of DP. The similarity in 
the nucleotide sequences of DPV from the duck 
populations may be the cause of the same origin and 
distribution of the study viruses and viral strains in 
GenBank. Compared to the nucleotide sequence of the 
vaccine strain (accession no. EU082088), the BAU/
KA/DPV(B1)/2014 sample showed high nucleotide 
variability (246 nucleotides) in the DPV isolates, 
which may affect protein function and antimicrobial 
drug sensitivity. The vaccine strain of DPV, namely 
“duck enteritis virus strain VAC (EU082088),” 
was isolated and characterized in 2009 in China. 
Conversely, BAU/KA/DPV (B1)/2014 was isolated 
and characterized in Bangladesh. This variation may 
be because of the difference in geographical and 
ecological factors between Bangladesh and China. 
However, owing to the 7-years gap (2009–2016) 
between these isolations, the field viruses could have 
partially mutated. Although the rate of mutation in 
the herpesvirus gene is very slow, the local isolates 
of DPV BAU/KA/DPV(B1)/2014 and BAU/KA/
DPV(B4)/2014 showed 98% similarity with each 
other. The two isolates, one obtained from the duck 

farms in Kishoreganj district and another from 
Sunamganj district, showed 98% similarity in UL30 
gene sequencing. Unfortunately, these viruses have 
very high variability when compared with the vaccine 
strain used in this study. Therefore, this area of study 
needs to be further investigated for better clarification.

Conclusion
This study revealed that DPV is highly circulated 
among ducks in the Haor areas of Bangladesh. This 
study also highlights that circulated DPVs have a close 
relationship with Chinese and Indian isolates. When 
compared with the vaccine strain used in the study, high 
variability was observed using the identified isolates. 
Therefore, new strains are prevalent in the study areas. 
The present study provides evidence of molecular 
characterization and genome sequencing of DPV. These 
findings may aid in developing and selecting effective 
vaccines to implement effective measures to control the 
outbreak of DP in the Haor areas of Bangladesh.
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