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Abstract 
Infectious bursal disease (IBD) is a highly contagious 
viral disease of birds characterized by lesions in the 
bursa of Fabricius, immunosuppression, severe morbidity 
and mortality. The outbreaks of infectious bursal disease  

(IBD) have become a burning problem to the poultry 
industry worldwide. Here, we performed screening and 
genetic analysis of IBD virus (IBDV)  field isolates from 
different poultry farms in Tirupati region of Andhra 
Pradesh. Due to amino acids substitutions in this region 
results in change in the topography of hyper variable 
region of VP2, where most of the neutralizing epitopes 
are present. Cloning and characterization of hyper 
variable region of prevalent strains of IBDV in this part 
of the country will provide basis for development of 
better vaccine for future. In the present study, we cloned 
hyper variable region of IBDV-VP2 and found that all 
the cloned sequences are more or less similar. 
Phylogenetic analysis showed that they are closely 
related to strains of Luxembourg, China, and USA. This 
study will enhance the knowledge on IBDV circulating 
strains in this part of the country. 
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1. Introduction 
 
Infectious bursal disease virus (IBDV) is the 
etiological agent of an immuno-suppressive disease 
of young chickens of 3 to 6 weeks of age. IBDV is 
a member of the family Birnaviridae (Muller et al 
1979) and is a type-III virus in the Baltimore 
classification. Birnaviridae family has three 
designated genera which infect different animal 
species such as birds (Avibirnaviridae) (Murphy et 
al., 1995), Insects (Entomobirnaviridae) (Chung et 
al., 1996), rotifiers and fishes (Aquabirnaviridae) 
(Costa et al., 2003). Avibirnavirus which include 
Infectious bursal disease virus that infects birds 
especially chickens (Cosgrove, 1962). Birnavirus 
have a series of structural, genetic, and biological 
features which makes them distinctly differentiated 
from other double stranded RNA viruses. 
 
 
 

 
 
 
Infectious bursal disease virus causes highly 
contagious and economically important disease 
causing immuno suppression by destruction of 
immature B Lymphocytes within the bursa of 
fabricious in young chickens (Hirai et al., 1981) 
and leads severe loss to poultry industry 
worldwide. The main target organ for this virus is 
bursa of fabricius. IBDV affects precursors of 
antibody-producing B cells in Bursa of fabricius. It 
increases the risk of being infected with other 
infectious organisms. Infectious bursal disease 
virus is classified into three type’s namely Classical 
strain, Very Virulent Strain and Variant Strain 
(Snyder, 1990). Classical strain causes clinical 
signs in the birds. Very virulent strains cause 
mortality in affected birds even in presence of 
maternal antibodies. It causes inflammation of 
bursal follicles. Variant strain causes subclinical 
infection in chickens. It causes bursal atrophy. All 
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these three strains cause depletion of B 
lymphocytes in the bursal follicle. IBDV can also 
infect in replicating macrophages. The vvIBDV 
strains have spread to nearly every continent. In 
India, the vvIBDV was first reported in 1993 and 
despite of routine vaccination, the vvIBDV strains 
have been implicated in several field outbreaks. 
Genetic analysis of IBDV field isolates from India 
have described presence of amino acids variation in 
VP2 hypervariable region characteristic of very 
virulent type with unique amino-acid 212D 
substitution in some of the isolates (Bharathidasan 
et al., 2003; Kataria et al., 2001; Mittal et al., 2006; 
Sreedevi et al., 2007) and presence of unique 
amino acids substitutions in VP1gene (Bais et al., 
2004). 
 
Infectious bursal disease virus (IBDV) is a non 
enveloped icosahedral bisegmented double 
stranded RNA virus (Muller et al., 1979). IBDV is 
an etiological agent of a highly contagious 
immunosuppressive disease that affects young 
birds of 3-6 weeks (wyeth et al., 1976). IDB virus 
is classified as serotype I and II but only serotype I 
is pathogenic in chickens (Lukert et al., 2003). 
IBDV infects and destroys B-lymphocytes in the 
bursa of fabiricious, which ultimately results in 
infiltration of T-cells and immune suppression. 
IBDV genome consists of two segments (i.e. A and 
B segments). Segment-A has two open reading 
frames (ORFs), ORF1 encodes a non-structural 
protein VP5 protein, whereas ORF2 encodes 
115KDa precursor polyprotein, which is later 
cleaved into VP2, VP4 and VP3 (Mundt and 
Muller, 1995; Hudson et al., 1986). Segment-B 
encodes RNA Polymerase (VP1) of 90 KDa size. 
Serotype specific antigenic determinants inducing 
neutralizing antibodies are located on VP2, 
whereas group specific monoclonal antibodies 
recognize antigenic sites located on structural 
proteins, VP2 and VP3 (Snyder et al., 1988).VP2 is 
considered to be the major host-protective antigen 
and contains the major antigenic site responsible 
for eliciting neutralizing antibodies (Abs) (Saitou 
and Nei, 1987). At least two neutralizing epitopes 
are located on this polypeptide. VP2 induces virus-
neutralizing Abs that protect susceptible chickens 
from vIBDV. It is responsible for antigenic 
variation, tissue-culture adaptation and viral 
virulence (Ghazali et al., 2013). In the crystal 
structure of VP2, most of the amino acid changes 
are localized in the projection domain that contains 
the hypervariable region (hVP2) and this region has 
two major hydrophilic domains i.e. hydrophilic 
peak A (212- 224 aa) and peak B (314-325 aa). 
 
In the present study, we performed isolation and 
genetic analysis of IBDV-VP2 gene tounderstand 
the molecular epidemiology of circulating strains 
and their phylogenetic relation with other IBDV-

VP2 sequences deposited in Gen Bank, NCBI. 
from field strains isolated from the various poultry 
farms in Tirupati region of Andhra Pradesh. 
 
1.2. Objective of the study 
Main objective of the present study is to identify 
most prevalent IBDV strain in this part of the 
country. Optimization of cloning conditions for 
IBDV-VP2 using RT-PCR. Determination of 
nucleotide and amino-acid sequences of cloned 
IBDV. 
 
2. Materials and Methods 
 
2.1 IBDV and RNA Isolation  
IBD suspected birds showing clinical symptoms 
like diarrhoea, depression, anorexia, ruffled 
feathers especially in the head and neck region 
were collected from different poultry farms in and 
around Tirupati, Andhra Pradesh, India. (Table 1). 
These birds were taken to Department of 
Pathology, Sri Venkateswara Veterinary University 
(SVVU), Tirupati for IBD confirmation by 
pathological observations. Birds with hemorrhages 
in bursa and thigh muscles were taken as positive 
for IBD, bursae was removed from suspected birds 
and stored in Phosphate buffered Saline (PBS) for 
further processing. 
 
2.2 Reverse Transcription and PCR 
Complementary DNA (c-DNA) was synthesized 
from isolated total RNA using Revert Aid cDNA 
synthesis kit (Thermo Scientific) as per the 
manufacturer’s protocol. A set of primers were 
designed by taking consensus of full length VP2 
gene available in Gen Bank. Primers were designed 
by adding restriction sites at 5' end of the forward 
and reverse primer i.e. Forward primer (5'-

ATGACAAACCTGCAAGATCAAACCC-3') and 
Reverse primer (5''-

TTACCTTAGGGCCCGGATTATGTC-3'). The 
optimized 25µl reaction mixture for the PCR 
detection consists of 1X Taq DNA Polymerase 
buffer (20mM Tris-HCl (pH8.8), 10mM KCl, 
10mM (NH4)2SO4,  0.1% Tween 20.), 0.2mM 
dNTPs, 10 pMol of each of Primers Forward and 
Reverse, 1.5mM MgCl2, 20ng of DNA template 
and 1U of pfuDNA Polymerase (Fermentas, USA). 
PCR was performed in a Thermal Cycler (Applied 
Biosystems, USA). PCR conditions were 
standardized for amplification of VP2 was 
performed in a thermal cycler (Applied biosystems) 
with initial denaturation of 94°C for 5 min followed 
by 30 cycles of 94°C for 30sec, 62°C for 30 sec, 
72°C for 2 min, and final extension at 72°C for 10 
min. Amplified products were visualized in 1% 
agarose gel and documented by using gel 
documentation system (UVP). 
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Table 1: Suspected samples collected from different poultry farms in and around Tirupati. 
S. No Name of the poultry farm Place Samples collected 

1 Annapurna poultry farms Karakambadi, Tirupati 10 
2 Sri Krishna poultry farms Karakanbadi, Tirupati 12 
3 Ammaagrofarms Padipeta, Tirupati 10 
4 Krishna poultry farms Cherlopalli, Tirupati 6 
5 L. N. Poultry farms Kammakandriga, Tirupati 15 

 
Table 2: Details of IBD suspected samples collected from various farms and screening by PCR using VP2 gene specific 
primers. 

S. No Name of the poultry 
farm 

Samples 
collected 

Symptoms in thigh 
muscles 

Symptoms in thigh 
muscles and bursa 

PCR positive 
samples 

1 Annapurna poultry 
farms 

10 - - - 

2 Sri Krishna poultry 
farms 

12 12 6 5 

3 Amma agro farms 10 - - - 
4 Krishna poultry farms 6 - - - 
5 L. N. Poultry farms 15 4 - - 

 
Figure 1: IBDV infected birds showing hemorrhages in thigh muscles (A) and Bursa of fabricius (B) 

 
 
Figure 2 A: Agarose gel showing 1356 bp amplicon by PCR using IBDV-VP2 gene primers for suspected 
bursal samples collected from Sri Krishna poultries. Lane M: 1 Kb DNA markers (Fermentas 1Kb plus DNA 
ladder), Lane NC: Negative control, Lanes 1-5: Suspected field samples. 
B: Screening of IBD suspected samples collected from LN farms using IBDV-VP2 gene primers by RT-PCR. 
Lane M: 1 Kb DNA marker (Fermentas 1 Kb DNA ladder), Lanes 1-4: Suspected field samples, Lane NC: 
Negative control. 
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Figure 3: Phylogenetic analysis of cloned IBDV-VP2 with other IBDV-VP2 genes deposited in GenBank, 
NCBI. 

 
 
Figure 4: Multiple alignment of deduced amino acid sequences of IBDV isolates with special emphasis on 
amino acid substitutions in hyper variable region. 
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2.3 Agarose gel electrophoresis of RT-PCR 
amplicons 
The amplified PCR products (~1.3 Kb) were 
analyzed by agarose gel electrophoresis. The PCR 
amplified products were mixed with 5X loading 
dye and 1 Kb DNA ladder (Fermentas, USA) were 
loaded in different wells of the gel and 
electrophoresed by keeping the gel boat in 
electrophoresis tank containing 1X TAE buffer at 
100 V until the dye front reaches the other end of 
the gel. The amplified products were visualized and 
recorded by using UV gel documentation system   
(UVP, UK). The amplified products (~1.3 Kb) 
were purified using QIAquick Gel Extraction Kit 
(Qiagen, Germany) according to manufacturer’s 
protocol. 
 
2.4 Cloning and transformation of PCR Products 
and Sequencing 
The amplified products (~1.3 Kb) were purified 
using Qiagen gel extraction kit (Qiagen, Germany) 
according to manufacturer’s protocol and the gel 
eluted PCR products was cloned into pTZ57R/T 
vector (Fermentas, USA) using manufacturer’s 
protocol. The Ligated vector with VP2 gene was 
transformed into Escherischia coli DH5α 
competent cells as described previously by 
Sambrook and Russel, 2001. Plasmid DNA was 
isolated from E.coli cells and confirmed for VP2 
gene by PCR using VP2 gene specific 
primers.Positive clones were sequenced at 
SciGenom Labs, Kerala, India commercially using 
M13 Forward and M13 Reverse primers present at 
the either ends of the TA cloning vector pTZ57R/T 
(Fermentas, USA) multiple cloning site to achieve 
the VP2 gene sequence of IBDV.  
 
2.5 Phylogenetic analysis 
The sequenced contigs were manually assembled. 
Analysis of nucleotide sequence was performed 
using BLAST N and BLAST X programs and 
phylogenetic analysis was performed using Mega 7 
by neighbour joining method with bootstrap values. 
 
3. Results 
 
The chickens with haemorrhagic lesions in thigh 
muscles and bursa of Fabricius were suspected for 
IBD in gross pathological observations. Among the 
53 samples collected from different poultry farms 
only 6 samples were shown haemorrhagic lesions 
in both thigh muscles and bursa of Fabricius 
(Figure 1). Samples collected from Annapurna 
poultry farms, Amma agro farms and Krishna 
Poultry farms were referred as negative in gross 
pathological examination, as these samples lack 
haemorrhagic lesions in thigh muscles and bursa. 
Among the 15 Samples collected from LN poultry 
farms, only 4 samples showed haemorrhages in 
thigh muscles but not in bursa of Fabricius. Based 

on haemorrhages in thigh muscles, these four 
samples were considered as positive for IBD in 
gross pathological findings. Among the 12 samples 
collected from Sri Krishna poultry farms, 
Karakambadi, Tirupati 6 chickens were with severe 
haemorrhagic lesions in both thigh muscles and 
bursa and other 6 birds were with very less to 
moderate haemorrhages only in thigh muscles and 
bursa of these birds were swollen without any 
haemorrhages (Table 2). From this it can be 
concluded that hemorrhages in bursa and thigh 
muscles were specific to IBDV infected birds. 
 
Polymerase chain reaction amplified a 1356 bp 
fragment of VP2 gene of IBDV using forward 
primer IBDVAB-F and reverse primer IBDVAB-R. 
This test yielded in amplification of a ~1.35 kbp 
fragment. The primers used in the present study are 
good enough to screen IBDV VP2 gene from the 
cDNA synthesized from the total RNA of 
suspected bursal samples. A totally 16 samples 
were tested for IBDV genome amplification among 
them 5 samples showed the presence of 1356bp 
PCR product for VP2 gene with specific primers 
(Figure 2). 
 
PCR cloned sequences showed more than 96% 
identity with other IBDV-VP2 genes deposited in 
NCBI database. We determined nucleotide and 
deduced amino acid sequence of hypervariable 
region of four VP2 sequences cloned from chickens 
of four different sheds in poultry farm. All the 
sequences cloned in the present study were 
submitted to GenBank, NCBI with accession nos. 
KU712259, KX078634, KX078635, KX078636. 
Multiple alignment of nucleotide and deduced 
amino acid sequence with hypervariable region of 
cloned VP2 with other VP2 sequences was given in 
Figure 3 respectively. Phylogenetic analysis of 
cloned VP2 sequence with other IBDV-VP2 
sequences deposited in Gen Bank, NCBI showed 
cloned sequences shared same node with 
AF499929 (Luxembourg), AY321509 (China), 
JQ411012 (USA) (Figure 4). 
 
4. Discussion 
 
Chickens with hemorrhages were suspected for 
IBDV infection and analysed using PCR. Post 
mortem analysis of suspected chickens revealed 
that symptoms of IBD selected by us were not 
specific to this disease. Among the 53 samples 
collected from different poultry farms only 6 
samples collected from Sri Krishna poultry farms 
were shown hemorrhages in thigh muscles and 
bursa of Fabricius, these symptoms are specific to 
IBD samples and suspected as positive for IBDV. 
Among them 5 samples were shown PCR positive 
for IBD with IBDV- VP2 primers. The 4 samples 
collected from L.N poultry farms were shown 
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hemorrhages only in thigh muscles but not in bursa 
of Fabricius and upon confirmation with PCR all 
the samples shown negative to PCR with IBDV-
VP2 primers. All the remaining suspected chickens 
collected from various poultry farms showed 
symptoms like anorexia, ruffled feathers and 
diarrhea but in clinical findings, none of the 
samples showed hemorrhages in thigh muscles and 
bursa of Fabricius. The suspected chicken samples 
upon the pathological findings reveals that 
chickens showing similar symptoms to IBD were 
suspected to other bacterial, fungal and viral 
poultry diseases. 
In the present study, VP2 gene was amplified from 
suspected samples collected from Sri Krishna 
poultry farmand cloned into PTZ57 R/T and 
sequenced at SciGenome, Kerala, India. 
Phylogenetic analysis showed that cloned VP2 
sequence shared the same node with other IBDV-
VP2 sequences (KU891986 from India and 
DQ202329 from China) deposited in Gen Bank. 
Furthermore, differences in amino acid sequence 
between the cloned sequences and other strains 
found in GenBank, NCBI. VP2 protein (441 amino 
acids) is the unique component of icosahedral 
symmetry (Fahey et al., 1989). VP2 is the major 
host-protective immunogen of IBDV (Garriga et 
al., 2000). This protein has the determinants for cell 
tropism .VP2 viral protein is recognized by 
neutralizing antibodies (Hudson et al., 1986; Leard 
et al., 2008). It is conformational dependent.VP2 
subunit is folded into three distinct domains namely 
projection (P), shell (S), and base (B). The 
sequence alignment shows that domains S and B 
are conserved whereas the domain P is more 
variable. The S domain is located in the central 
region of the molecule, with domain P which is 
inserted in a loop between two S domain beta 
strands. The domain B formed by α-helices from 
N- and C-terminal extensions of polypeptide 
chains. Domain S is shaped like wedge and is 
similar to jelly roll domains observed in the capsid 
proteins from +stranded RNA viruses. All three 
domains of VP2 participate in trimer contacts 
(Azad et al., 1991). VP2 residues might be the 
molecular determinants, for virulence, cell tropism 
and pathogenic phenotype of very virulent IBDV. 
The classical methods for molecular 
characterization and differentiation of IBDV field 
isolates include reverse transcriptase polymerase 
chain reaction (RT-PCR) and restriction fragment 
length polymorphism (RFLP), nucleotide sequence 
analysis, and quantitative real time RT-PCR (qRT-
PCR)(Becht et al., 1998). Nowadays, reverse 
transcription-polymerase chain reaction (RT-PCR) 
is a molecular tool frequently applied in IBDV 
diagnosis. RT-PCR in combination with restriction 
enzyme analysis allows the rapid identification of 
vvIBDV (Azad et al., 1987). Nucleotide 
sequencing of RT-PCR products is widely used for 

further characterization of IBDV strains. The VP2 
gene of IBDV contains variable region which 
suggests the potential of this region for 
differentiation of IBDV strains. RT-PCR followed 
by digestion with multiple restriction enzymes or 
RFLP and nucleotide sequencing of VP2 gene 
(Fahey et al., 1989) have been used for 
differentiation of IBDV strains. 
 
Conclusion 
 
In the present study, we cloned four sequences of 
IBDV-VP2 from four different birds of different 
flocks in local poultry farm. The VP2 gene 
amplified from suspected samples were cloned into 
PTZ57 R/T and sequenced in SciGenome, India. 
Phylogenetic analysis showed that cloned VP2 
sequence shared the same node with other IBDV-
VP2 sequences (KU891986 from India and 
DQ202329 from China) deposited in Gen Bank. 
Furthermore, differences in amino acid sequence 
between the cloned sequences and other strains 
found in Gen Bank, NCBI was given in Figure 3. 
Hyper variable region of VP2 is known for its 
ability to induce immune response in chickens and 
also for having hydrophilic region with key 
epitopes and amino acid substitutions in positions 
222 (P/V/T/S/A), 249 (H/K/Q), 284 (T/A) and 299 
(N/S) (Figure 4). Four hydrophilic loops have been 
identified in VP2, and the substitution of amino 
acids in this region will induce selective pressure in 
the evolution of IBDV upon exposure to the host 
immune system (Muller et al., 2003).Early 
detection of IBDV will enable protection of other 
non-infected chickens from IBDV infected 
chickens which in turn minimize huge losses in 
poultry industry. 
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