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ABSTRACT

Infectious bursal disease virus (IBDV) remerged frequently in Qualubyia was the cause of serious economic
losses. Twenty field samples were collected from broiler chick farms in different localities of the
governorate in January 2015, subjected for isolation on specific pathogen free-embryonated chicken eggs
(SPF-ECE), detection using AGID and RT-PCR. Ten samples showed positive results with egg isolation,
AGID and RT-PCR. Sequence analysis and characterization of the variable region of VP2 gene purified
from the PCR product showed many amino acid substitutions that may affect IBDV antigenicity and
virulence. Comparative phylogenetic analysis based on the sequence of the hypervariable region of VP2
gene clustered the isolated IBDV at a distance from the other reference IBDV from Egypt, Europe and other
vaccinal strains. It was concluded that substitution mutations observed with the hypervariable region of VP2
gene of the isolated IBDV could affect the virus antigenicity and further studies on the efficacy of vaccines
used locally against this variant IBDV strain have to be investigated.
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1.INTRODUCTION
nfectious bursal disease (IBD) is an largest one encodes a polyprotein that is
Iacute, contagious viral infection that cleaved into two structural proteins VP2 as
causes immunosuppression in young the major antigenic site eliciting neutralizing
chickens and disease and mortality in 3—6- antibodies, VP3 eliciting antibodies that are
week-old chickens; The virus infects actively very weakly neutralizing and VP4 with serine
dividing B lymphocytes within the bursa of protease activity, while the small ORF
Fabricius, leading to immunosuppression of encodes VP5  non-structural  protein
varying duration and severity, and increased implicated in the induced bursal pathology
susceptibility to secondary viral and bacterial (Fahey et al., 1985 and 1989, Mundt et al.,
infections (van den Berg et al., 2000, and 1995 and Lejal et al., 2000). VP2 is folded
Mahgoub, 2012). IBDV is a member of the into three main domains, the base, shell and
birnavirus genus, family Birnaviridae (Leong projection domains. The base and shell
et al., 2000, Lukert and Saif, 2003). domains are formed by the conserved N- and
It has a linear double-stranded RNA 6 kb in C-termini while the projection domain is
length that consists of two segments, segment formed by the hyper variable region at amino
A of 3.2 kb in length and segment B is 2.8 kb acids (AAs) 206 to 350. VP2 hyper variable
in length. Segment B encodes VP1 with region contain two hydrophilic regions,
polymerase activity while segment A codes region A spans AAs 212 to 224 and region B
for two open reading frames (ORF), the spans AAs 314 to 325. These regions
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constitute four loops, PBC, PHI, PDE and
PFG. PHI is the outmost part of the projection
domain and represents neutralizing Ab-
binding domains. Putative AAs responsible
for virulence and cellular tropism were
identified to be glutamine at AA position 253,
aspartic acid at AA position 279, and alanine
at AA position 284 (Azad et al., 1987, Bayliss
et al., 1990, Brandt et al., 2001, Coulibaly et
al., 2005 and Letzel et al., 2007).

IBDV has two different serotypes based on
virus neutralization; serotype 1 contains the
pathogenic  strains and  serotype 2
nonpathogenic strains that cannot protect
against serotype 1 strain in chickens.
Pathogenic serotype 1 IBDV in chickens are
classified as classical virulent IBDV
(cvIBDV), very virulent IBDV (vvIBDV),
antigenic variant IBDV (avIBDV), and
attenuated IBDV (Van den Berg et al., 2004).
Classical IBD viruses occur worldwide
(Becht, 1994). Very virulent IBD viruses
(vwIBDVs) have been isolated in Asia,
Central Europe, Russia, the Middle East, and
South America (van den Berg, 2000). In
Egypt, both vvIBDV strains and variant
IBDV strains were reported and has been a
serious problem circulating in flocks
vaccinated using classical IBDV vaccines
(Metwally et al. 2009, Helal et al., 2012,
Mohamed et al., 2014 and Sara et al., 2014).
Diagnosis of IBDV depends on isolation of
the suspected virus then serological
identification using FAT, ELISA, and AGPT
but detection of IBDV using RT-PCR showed
superior results and greater sensitivity and
specificity than the serological techniques
(van den Berg, 2000). The VP2 gene is
commonly studied because it encodes for the
major  protective  epitopes,  contains
determinants for pathogenicity, and is highly
variable among strains (Abdel-Alim et al.,
2003 and Tomas et al., 2012). Nucleotide
sequencing is used to study the evolution of
the virus in different geographic locations
(Cortey et al., 2012).
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The aim of our study was the isolation and
molecular characterization of IBDV from
suspected broiler chicks in Qualubyia
governorate, Egypt.

2.MATERIAL AND METHODS

2.1. Viral samples:

Samples were collected from broiler chicks
suspected for IBD with acute depression,
nephritis and bursal enlargement. A total
number of 20 samples were collected from
Bursa of Fabricus of morbid and freshly dead
chicks up to 3 weeks of age, during 2015 from
broiler farms in Qualubyia governorate,
Egypt. These samples were prepared
according to El-Sanousi et al., (1994) and
stored at — 20 °C till used for passage in
Specific Pathogen = Free-Embryonated
Chicken Eggs (SPF-ECEs).

2.2. Reference IBD antisera:

It was purchased from Divesture Co.,
Holland, in a lyophilized form and
reconstituted by addition of 1 ml sterile PBS
buffer (according to the manufacturer).
Reconstituted antisera stored at —20 °C till
used in agar gel precipitation technique.

2.3. Isolation of suspected IBDV on SPF —
ECEs:

Prepared viral samples as bursal homogenates
were inoculated (0.2 ml) on the
chorioallantoic membrane (CAM) of 11 days
old SPF-ECEs obtained from the SPF
production farm, Koum Oshiem, Fayoum,
Egypt. Inoculated eggs were collected after
96 hrs incubation at 37°C according to
Hitchner (1970).

2.4. ldentification of suspected IBDV
isolates using Agar Gel Precipitation
Test (AGPT):

Suspected isolates of IBDV were identified in
prepared CAMs of inoculated ECEs using
AGPT according to Hirai et al., (1972) using
reference IBD antisera.
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2.5. Identification of IBDV using Reverse
Transcription-Polymerase Chain
Reaction (RT-PCR):

Extraction of the viral RNA was done using
RNeasy® (QIAGEN GmbH, Hilden,
Germany) from the supernatant of prepared
positive CAMs of inoculated SPF-ECEs
according to procedure in the kit handbook.
A set of primers were used for the RT-PCR
reaction and for the subsequent sequence
analysis using forward and reverse PCR
primers for amplification of 620 bp fragment
IBDV on VP2: Forward primer: 5'-TCA CCG
TCC TCA GCT TAC CCA CAT C-3' and
Reverse primer: 5'-GGA TTT GGG ATC
AGC TCG AAG TTG C-3'. They were
manufactured by metabion GmbH, (Lena-
Christ-Strasse, Germany) after Metwally et
al., (2009).

Preparation of 50 pl reaction mixture of 10 pl
of extracted template RNA, 10 pul RT-PCR
buffer, 2 ul of primer forward and 2 pl of
primer reverse, 2 pul of dNTPs master mix
containing 400 uM each dATP, dGTP, dCTP,
dTTP and 2 pl of Qiagen One Step Enzyme
Mix. PCR thermo cycling using (T3
Biometra-Germany) was as follow: 20 min at
50 °C (RT reaction); 95 °C for 15 min (initial
PCR activation); 39 three-step cycles 0f 94 °C
for 30 s (denaturation), 59 °C for 40s
(annealing) and 72 °C for 1 min; then 72 °C
for 10 min (final extension). After
amplification, 5 pul of PCR products were
analyzed by electrophoresis on a 1.5%
agarose gel containing ethidium bromide with
final concentration of 0.5 pg/ml at 95 V for
30 min in Ix TBE buffer, against
GeneRulerTM100 bp Plus DNA Ladder
(Fermentas). Images of the gels were
photographed on BioDoc Analyze Digital
Systems (Biometra, Germany).

2.6. Sequence analysis of VP2 of IBDV:

DNA band of the RT-PCR product was
excised and purified from the gel using the
QIAquick Gel Extraction Kit (Qiagen)
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according to the manufacturer instruction.
The purified PCR products were sequenced
using ABI PRISM® Big Dye TM Terminators
v3.1 Cycle Sequencing Kit (Applied
Biosystems, Foster City, CA, USA) and the
ABI PRISM® 3130 genetic analyzer (Applied
Biosystems) with 80 cm capillaries. The
sequences were edited with SeqScape
Software Version 2.5 (Applied Biosystems),
assembly of the consensus sequences and
alignment trimming was performed with the
Lasergene DNASTAR group of programs
(DNASTAR Inc., Madison, WI), Using
Clustal W method.

The alignment of the viruses, studying
identity and divergence percent and the
phylogram was carried out and drawn using
DNAstar - MegAlign software according to
Tamura et al., (2011). Egyptian viruses and
other international reference strains were
available from the Genbank, from the
National  Center for  Biotechnology
Information (NCBI) infectious bursal disease
viruses resource (http://www.ncbi), as shown
in table (1).

3.RESULTS

3.1. Isolation of suspected IBDV on SPF —
ECEs:

Samples inoculated in SPF-ECE induced
signs in 10 out of 20 samples by the 3%
passage as shown in table (2). Examination of
the harvested egg embryos showed
hemorrhage, edema of the head and necrosis
of the liver (boiled appearance) while the
harvested CAM were congested and
thickened.

3.2. ldentification of suspected IBDV isolates
using AGPT:

Samples positive on isolation on SPF-ECE,
showed positive results with AGPT using
reference antiserum against IBDV as shown
in table (2).

3.3. ldentification of IBDV using RT-PCR:
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After one step RT-PCR amplification of the
VP2 gene of IBDV using Taq polymerase
enzyme with the upstream and downstream
specific primers, the genomic DNA products
of the local IBDV isolates were subjected to
electrophoresis which revealed the presence
of the amplified products at the correct
expected size of the VP2 encoding gene (620
bp) as shown in Figure No. (1). Results of
RT-PCR  confirmed the serological
identification of IBD virus isolates using
AGPT.

3.4. Sequence analysis of the hyper variable
region of VP2 of IBDV:

A 330 bp fragment of the amplified hyper
variable region of VP2 gene of the isolated
IBDV-Qualubyia 2015 was subjected to
sequencing and sequence alignment with
other Egyptian and vaccinal IBDV strains.
Multiple nucleotide substitutions were
observed in comparison to other IBDV
sequences showed that the isolated IBDV-
Qualubyia 2015 would be a variant strain as
shown in figure (2). Consensus of 110 amino
acid residues were used for sequence analysis
of the deduced amino acid sequences of the
isolate (IBDV Qualubyia 2015) correspond to
the region from AA residue 216 to AA
residue 325. Substitution mutations were
observed at 11 AA residues (230, 234, 238,
243, 255, 285, 295, 296, 297, 302 and 309)
from which changes occurred in one AA
residues in the major hydrophilic region (AA
residue 285 K) which present in the PFG loop
which represent the neutralizing Ab-binding
domain. No changes were observed in AA
residues responsible for virulence and cellular
tropism were identified to be glutamine at AA
position 253, aspartic acid at AA position
279, and alanine at AA position 284. All these
results were shown in figure (3).

Studying the percent of divergence and
homology between the isolated IBDV
Qualubyia 2015 and other IBD viruses
showed not less than 99.75% homology with
local Egyptian IBDV isolates and other
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reference and vaccinal IBDV strains like
IBDV K406/ Egypt/89, IBDV Nob2002/
Egypt/02, IBDV / Egypt/03, vvIBDV
/Giza.Egypt/08, IBDV Hel2008MI
/Egypt/08, IBDV Hel2008 /Egypt/08,
vvIBDV / Egypt/09, IBDV / Egypt/Var-2009,
IBDV / Egypt/S11-2013, vvIBDV UK661
/European, cvIBDV F52/70/ UK, IBDV
K406/89/ German, cvIBDV Cu-1/ German,
IBDV Variant A/ US, IBDV Bursa Vacc,
IBDV Bursine Plus, IBDV Univax Strain,
CEVAC IBDL and IBDV D78. Lower
homology percent 98.50% was observed
homology between the isolated IBDV
Qualubyia 2015 and other IBD viruses as
vvIBDV Lay./Kal. Egypt/98, vvIBDV
Br./Men. Egypt/09, vvIBDV Lay./Beh.
Egypt/10 and vvIBDV Br./Kal.Egypt/10
IBDV strain as shown in table (3).
Phylogenetic analysis of isolated IBDV
Qualubyia 2015 and other reference and
vaccinal strains of IBDV revealed that IBDV
Qualubyia 2015 was in a separate branch in
the phylogenetic tree and it was originated
from a common node and clustered more
close to the classical Egyptian vvIBDV,
German and the European strains but it was
clustered at a far distance from vaccinal
strains like Bursine Plus, Bursa vacc., Univax
and other variant IBDV strains as shown in
figure (3).

4. DISCUSSION

Our study was designed for isolation,
identification and molecular characterization
as well as phylogenetic analysis of a field
isolate of IBDV in samples from infected
broiler chicken farms at Qualubyia
governorate. Isolation of suspected IBDV
from bursal homogenates on specific
pathogen free embryonated chicken eggs
(SPF-ECE) was done for three passages.
Samples inoculated in SPF-ECE induced
signs in 10 out of 20 samples by the 3rd
passage. Similar results were reported by
Islam et al., (2005) and Sara et al. (2014).
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Table (1): Reference sequences of IBDV strains and their accession number on Gene
Bank based on VP2 gene sequence.

Reference Strain Accession Number Type

IBDV K406/ Egypt/89 AF159218.1 Egyptian IBDV
vvIBDV Lay./Kal. Egypt/98  JN983802.1 Egyptian vvIBDV
IBDV Nob2002/ Egypt/02 HM002752.1 Egyptian IBDV

IBDV / Egypt/03 AY311479.1 Egyptian IBDV
vvIBDV /Giza.Egypt/08 EU584433.2 Egyptian vvIBDV
vvIBDV / Egypt/09 AY318758.1 Egyptian vvIBDV
vvIBDV Br./Men.Egypt/09 JN983799.1 Egyptian vvIBDV
IBDV / Egypt/Var-2009 IN118617.1 Egyptian IBDV
vvIBDV Lay./Beh.Egypt/10 ~ JN983801.1 Egyptian vvIBDV
vvIBDV Br./Kal.Egypt/10 JN983800.1 Egyptian vvIBDV
IBDV / Egypt/S11-2013 KF444834.1 Egyptian IBDV

IBDV Hel 2008 EU883569 Egyptian IBDV

IBDV Hel 2008 MI FJ262538 Egyptian IBDV

IBDV K406-89 AF159218 German IBDv
vvIBDV UK661 NC-004178 European-like vvIBDV
IBDV F52/70 D00869 Classical virulent UK strain
IBDV Cu-1 X16107 Classical virulent German strain
IBDV Variant A M64285 US variant

IBDV Bursa Vacc Af498633 Vaccine

IBDV Bursine Plus AF498632 Vaccine

IDV Univax Strain Af457106 Vaccine

CEVAC IBDL AJ632141 Vaccine

IBDV D78/2003 Y14962.1 Vaccine

Table (2): Laboratory diagnosis of suspected IBDV from broiler chicks in Qualubyia.

“Positive samples.
Passages on SPF-ECE
lst 2nd 3rd
20 13 10 10 10 10

“Positive result represented by hemorrhagic and edema of embryo and thickened and congested CAM. ““Positive
result represented by appearance of white precipitin band at the interface between reference antiserum and the
examined viral sample. **“Positive result represented by the presence of specific PCR product at the correct
expected size of the VP2 gene (620 bp).

No. of Samples

“AGPT “"RT-PCR

i z 3 4 5 & 7

1000 bp
500 bp
B0O0 bp
T00 bp
500 bp

500 bp
400

300 bp
200 bp

100 bp

Figure No. (1) Electrophoresis of the amplified products for detection of the IBD virus VP2
gene for local isolates. It revealed the presence of specific PCR product at the correct expected
size of the VP2 gene (620 bp). Lane 1: High base pair marker (100bp). Lanes 2, 3, 4, 5, 6 and
7: IBD virus isolates (from Qualubyia).
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IBDV/ {Qmalubyia.Egypt 2015
IBDV K406/ Egypt/89
wwIBDYV Lay./Kal.Egypt/S%8
IBDWV Nob2002/ Egypt/02
IBDV [/ Egypt/03

vwwIBDV /Giza.Egypt/08
IBDV Hel2008MI /Egypt/08
IBDV Hel2008 /Egypt/08
wwIBDV / Bgypt/09
vwvIBDV Br./Men.Egypt/09
IBDWV / Egypt/Var-2009
wwIBDV Lay./Beh.Egypt/10
wvIBDV Br./Fal.Egypt/10
IBDV / Egypt/511-2013
vvIBDV UEK661 /European-like
ovIBDV F52/70/ UK

IBDV R406/89/ German
avIBDV Cun-1/ German
IBDV Variant A/ US

IBDW Bursa Vacc

IBDW Bursine Flus

IBDWV Univax Strain
CEVAC IBDL

IBDW D78

IBDV/ Qualubyia.Egypt 2015
IBDV K406,/ Egypt/89
wwIBDWV Lay./Kal.Egypt/98
IBDWV Nob2002/ Egypt/02
IBDV / Egypt/03

wwIBDV fGiza.BEgypt/08
IBDV Hel2008MI /Egypt/08
IBDV Hel2008 /Egypt/08
wwIBDWV f Egypt/09
wwIBDWV Br./Men.Egypt/09
IBDWV / Egypt/Var-2009
wwIBDWV Lay./Beh.Egypt/10
wwIBDV Br./Kal.Bgypt/10
IBDV / Egypt/S11-2013
wwIBDWV UKe6l /European—-like
ovIBDV F52/70/ UK

IBDV EK406/89/ German
ovIBDV Cu-1/ German
IBDW Wariant A/ US

IBDW Bursa Vacc

IBDWV Bursine FPlus

IBDYV Univax Strain
CEVAC IBDL

IBDW D78

IBDV/ (malubyia.BEgypt 2015
IBDWV K406/ Egypt/89
wwIBDV Lay.,/Kal.Bgypt/98
IBDWV Heob2002/ Egypt/02
IBDV / Egypt/03

wwIBDV fGiza.Egypt/08
IBDV Hel2008MI /Egypt/08
IBDV Hel2008 /Egypt/08
wwIBDV / Egypt/09
wwIBDV Br./Men.Egypt/09
IBDWV / Egypt/Var-2009
wwIBDV Lay.,/Beh.Egypt/10
wwIBDV Br./Fal.Egypt/10
IBDWV / Egypt/S511-2013
wwIBDV UK&661 /European-like
ovIBDV F52/70/ UK

IBDWV K406/89/ German
ovIBDV Cu-1/ German
IBDWV WVariant A/ US

IBDWV Bur=sa WVaco

IBDWV Bur=sine Plus

IBDWV Univax Strain
CEWVAC IBDL

IBDW D78
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IBDV/ (malubyia.Egypt 2015

IBDV K406/ Egypt/89 GCG. ..o e i e i B i e e, T i ininans
wwIBDV Lay./FKal.Egypt/98 . .CTTTTGGTCGIT.CTATC. .CAG.T.GATGG.TG. . .TT.GC. .GGT . ATCTCGC. . .
IBDV Nob2002/ Egypt/02 I o B it s s TovBeei it innnnnnans
IBDV / Egypt,/03 LLACG. .. e e e e e e T i ieninan
vwIBDV /Giza.Egypt/08 BOG. oo eeeennnnn B ittt e g
IBDV Hel2008MI /Egypt/08 L e e e e T innns L.
IEDV Hel2008 /Egypt,/08 o F, Bt ettt m et e e o a.
vwIBDV / Egypt/09 0 B i i e e e, ... B i iiennns
vwwIBDV Br./Men.Egypt/09 . .CTTTTGGTCGIT.CTATC. .CAG.T.GATGG.TG. . .TT.GC. .GGT . ATCTC.C. ..
IBDV / Egypt/Var-2009 R Bttt ssssns st nas 1
vvIBDV Lay./Beh.Egypt/10 . CITTTGGTCGT . .CTRACC. .CAG.T.GATGG.TG. . .TT.GC. .GGT .ATCTCGT . ..
vwvIBDV Br./Fal.Egypt/10 . .CTTTTGGTCGIT.CTATC. .CAG.T.GATGG.TG. . .TT.GC. .GGT .ATCTC.C. ..
IBDV / Egypt/S11-2013 R € o
vwwIBDV URé661 /European-like GG . e D e e e e <
cvIBDV F52/70/ UK O Busrssssnnsrttnnansnas 1
IBDV K406/89/ German e e e e e e T i ieninan
ovIBDV Cu-1/ German X e Bt e m e m e T it eee e et smmmnnnns
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IBDV Bursa Vacc N D e e e GT. . iii it i e e e
IBDV Bursine Flus SLACG. L. B e e e T innns e
IBDV Univax Strain LLACG. L. e e e i e e L
CEVAC IBDL O e 1
IBDV D78 e e e e e T i ininans
310 3z0 330
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IBDV / Egupt/O3 e e e e e e e e
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IBDV S Egypt/Var-2009 = ... ...... Gt e e e st mmm e

wwIBDV Lay./Beh.Bgypt/10 T.G..AT..CRAA TGR. . .G...A..A
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wwIBDV UE661 /European-like ......... Ba e e e e e m e e me s enman
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Figure (2): Nucleotide sequences of the VP2 variable domain in the IBDV Qualubiya
2015 aligned with other reference and vaccinal IBDV strains. Dots indicate position
where the sequence is identical to the consensus.

Positive signs of inoculated egg embryos
were hemorrhage, edema, and liver necrosis
with boiled appearance and harvested
CAMs were congested and thickened.
These signs became more pronounced from
the 3rd passage. The results agreed with
those obtained with Nadia (2011).
Serological identification of the suspected
viral isolates showed that all samples
positive on isolation on SPF-ECE, showed
positive results with AGPT using reference
antiserum against IBD virus. These results
agreed also with that of Sara et al., (2014).
Molecular identification of IBDV using
RT-PCR for amplification of the VP2 gene
using Taq polymerase enzyme with the
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upstream and downstream specific primers,
revealed the presence of the amplified
products at the correct expected size (620
bp) on electrophoresis. Results of RT-PCR
as a sensitive test for IBDV detection
confirmed the results of AGPT and agreed
with those of Abdel-Alem et al. (2003) and
Sara et al., (2014). When a 330 bp fragment
of the amplified hyper variable region of
VP2 gene of the isolated IBDV-Quglubyia
2015 was subjected to sequencing and
sequence alignment with other reference
and vaccinal IBDV strains showed that the
isolated IBDV-Qualubia 2015 strain could
be have variations from some of these
IBDV strains.
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Table (3): Identity and diversity of the isolated IBDV Qualubyia 2015 with the other reference and vaccinal IBDV strains. .

id

i1

12

13

14

15

16

i7

i

18

0

i

17

s

13

4

1] e L] )] | |

220

0.14

154

118

0.11

115

1 | BDv/Qualbyia. Egypt2015
2 | IBDVKADSS Egyot/BD
3 | WL v Lay. k3] gD/ Yn

1 4 | IBDVNob2002/ Egypt/02
& | IBDV/ Ezypt/03

wiBDY /Giza Ezypt/0E

= N =1l

B Hel2008M| /Ezyp /0B

[BDY Hel2D0B [Eaypt/OB

wa |

WIBDV/ Ezypt/8

WIBDVBr./Men. Egypt/08

11

B0V Egypt/Var-2008

12

wIBDW Lay_/Beh. Eaypt/10

13

WIBDVEr. k3l Ezypt/ 10

B/ Ezypt/s11-2013

1 15

WIBDW U KE6L [European

16

CVIBDV F52,/70/ UK

17

IBD K405/53/ German

1B

vlBDY Cu-1f German

{12

[BDY Variant A/ US

Pl

IBCYY Biur=a Vacr

i1

[BD Bursing Flus

P | 021047 158) 022 | 0.14 | 019
0 |019)0.04) 145) 005 | 0.13 [ Q03
10 | L42 | 142 | 003 | 143 | L6 | 146
11 | 019 | 0.01 | 147 | 006 | 0.13 | 004
121137 (131 008| 136|146 | 139
13 | 142 (143 004 142|151 | 146
14 | 024|007 | 134 | 005 ) 0.7 | 004
13 | 0159|001 | 144 | 0 ) 012 | 004
16 | 017 | 0.09 | 145 | 014 ) 0.08 ) 011
17 | 019 | 0.01 | 143 | 005 | 0.11 | 004
18 | 019|013 | 155 | 018 | 0.01 | 014
19 10.20|0.34) 150) 0.16 ) 0.20 | 0.13
20 | 020 | 0.13 [ 150 017 | 0.07 | 014
21 | 021|018 | 10 | 022)0.14 ) 0.20) 0
21| 019|013 | 150 (017|007 014
23 | 0.20{0.13|155)|0.17|0.09) 014
24 | 019|013 (157|017 ) 0.00 | 014

12

[ED'W U nivax Strain

23

CEVAC IBDL

[BOVDTE

290




IBDV/ (malubyia.Egypt 2015
IBDV K406/ Eqypt/89
vwwIBDV Lay./Fal.Egypt/98
IBDV Nob2002/ Egypt/02
IEDV / Egypt/03

wwIBDV /Giza.Egypt/08
IEDV Hel2008MI /Egypt/08
IBDV Hel2008 /Egypt/08
vvIBDV / Egypt/09
vvIBDV Br./Men.Egypt/09
IEDV / Egypt/Var-2009
vwwIBDV Lay./Beh.Egypt/10
vwwIBDV Br./Kal.Egypt/10
IBDV / Egypt/511-2013
vwIBDV UK661 /Eunropean-like
ovIBDV F52/70/ UK

IBEDV K406/89/ German
ovIBDV Cu-1/ German
IBDV Variant A/ US

IBLV Bursa Vacc

IBDV Bursine FPlus

IBDV Univax Strain
CEVAC IBDL

IBDV D78

Figure (3): Clustal W multiple sequence alignment of the deduced amino acid sequence of the IBDV Qualubyia 2015 VP2 in
comparison to previously characterized Egyptian and reference strains. Hydrophilic region A extends between AA 212 -224,
PBC (AA 219-224) and PHI loops (AA 316-325) constitute neutralizing Ab-binding domains, Other PDE loop (AA 249-254)
and PFG loop (AA 283-287) are additional loop projection domain. AA residues responsible for virulence and cellular tropism

Isolation and molecular characterization of IBDV from Qualubyia governorate, Egypt, 2015.

GGVLIT
GGVLIT
GGVPIT

TLECSQHR
TLECSQYRCHHEKPQHRGRIRVSNER
TLECSQHRCYHEPQHWGRVEVSHER
ILECSQYRCHHEPQHRGRIRVENER

230 240

LECSQYRCEHKPQHRGRIRVSHER
'FCDQVLCQFRIWDQLEVAHPGDR
LECSQYRCEHKPQHRGRIRVSHER

TILFCSQHRCHEKPQRWGRVEVSNER

LECSQHRCEEKPQHRGRIRVSHER
LECSQHRCYHKPQHWSREVEVEYER
LECSQHRCYHKPQHWGRVEVEYER

TLECSQYRCHHEKPQHRGRIRVSNER

'FCDQVLCQFRIWDQLEVAHPGDR

KPQHRGRIRVSNER
FCHQVLCQFRIWDQLEVAHFSDR
FCDQVLCQFRIWDQLEVAHPGDR
KPQHRGRIEVENER

LECSQOHRCHHEPQRWGRVEVSHER
LECSQHRCHEKPQRWERVCVSHER

TLECSQHRCYHEPQRWGRVRLSHER

LECSQHRCYHKPQHWGRVEVEYER
LECSQOHRCYHKPQRWGRVEVSHER
LECSQHRCYHKPQRWGRVEVSHER

LECSQHRCEHKPQRWERVEVSHER

TLECSQODRCYHEPQRWGRICVSHER

REYQV
REYHV
TTDQV
EEYHY
RECHV
EEYHY
RECHV
RECHY
EEYNV
TTDQV
REYNV
TTDQV
TTDQV
KEYHE
REYNV
RECHY
REYNV
RECHY
EECHY
RECHY
RECHY
RECHY
RECHY
RECHV

PFG
AA PR3-287
AA 279 pls 3R4

Za0 270 a0

GVITYLIG
GVILYLIG

GTAVITRAVLRADNGD
DGTTVITRAVASDNGDT
MVILYLIGEDGTIVITRAVASDHGD
GVIIYLIGFDGTAVITRAVARDNGDT
EILSYATSCDWIEGSWIVATVDRHD
GVIIYLIGFDGTAVITRAVAAD!
EILSYATSCDGIEGEFWIVATVDRHD
RILSYATSCDRTEGSWIVATVDRHDTA
GVIIYLIGFDGTAVITRAV.
GVIIYLIGFDGTAVITRAV
GVIIYLIGFDGTAVITRAV.
GVIIYLIGFDGTAVITRAV.
GVIIYLIGFDGTIVITRAV.
GVIIYLIGEFDGTAVITRAV
GVIIYFIGFDGTIVITRAV.
MVILYLIGEDGTIVITRAVASDHGDT
GVIIYFIGFDGTTVITRAVALDNG
GVILYLIGEDGTITIVITRAV
GVIIYLIGFDGTTVITRAVARNNGDTTS

[T

250 300 310

FFNLVIIYHRDNELD
PENIVILNQRDNPANHIHS
TSDFPSIHHE
PENIVILNLGDHNPRNHIHQ
PFNLVILNEKRDHNPRNHIHQ
PENIVILNQRDNFPANHIH
PENIVILNQRDNPRNHIHQTGDSDLOEW|
PENLVILNQRDHNPRNHIHQTGDSDLOEW|
PENIVILNQRDNPRNHIHQTGDSNLOEW|
[SDFPPIHHFWSLLSPVRWMGLAGLSHE
PENIVILNQRDNPRNHIHQTGDSDLOEW|
ISDELF 155LEFVRWMGLAGLSREW|
TSDPPPIHEFWSLLSPVRWMGLAGLSHW|
FFNIVILNQRDHE
PENIVILNQRDNPRNHIHQTGDSNLOEW|
FEFNLVILNQRDHEL QTGDSDLOEW|
PENIVILNQRDNPRNHIHQTGDSDLOEW|
FFNLVIINKRDHEL QTGDSDLOEW|
PENLVILNQRDNPRDHIHQTGDSDLOKW|
FEFNLVILNQRDHEL G5 DLOKN|
PENLVILNQRDHNPRNHIHQTGDSDLOKEW|
FENLVILNQRDNPANHIHQTGGSDLOKW]
PENIVILNQRDHNPRANYIHQTGDSDLOEW|
PFNLVILNKRDHNPLNHIHQTGDSDLOKW|

s DSHLOEW]
DS DLOEW]
s DSHLOEW]

y

y

x

Lol =i o]

were identified to be glutamine at AA position 253, aspartic acid at AA position 279, and alanine at AA position 284.
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Figure (4): Phylogenetic tree of VP2 deduced amino acid sequences of IBDV Quqlubyia 2015
and other reference and vaccinal strains of IBDV.

Studying and analysis of consensus 110
amino acids (from AA residue 216 to AA
residue 325) of the isolated IBDV (Quqlubyia
2015). Substitution mutations were observed
at 11 AA residues (230, 234, 238, 243, 255,
285, 295, 296, 297, 302 and 309) from which
changes occurred in one AA residues in the
major hydrophilic region (AA residue 285 K)
which present in the PFG loop which
represent the neutralizing Ab-binding
domain. No changes were observed in AA
residues responsible for virulence and cellular
tropism were identified to be glutamine at AA
position 253, aspartic acid at AA position
279, and alanine at AA position 284.
Studying the percent of divergence and
homology between the isolated IBDV
Qualubyia 2015 and other IBD viruses
showed not less than 99.75% homology with
local Egyptian IBDV isolates and other
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reference and vaccinal IBDV strains like
IBDV K406/ Egypt/89, IBDV Nob2002/
Egypt/02, IBDV / Egypt/03, vvIBDV
/Giza.Egypt/08, IBDV Hel2008MI
/Egypt/08, IBDV Hel2008 /Egypt/08,
vvIBDV / Egypt/09, IBDV / Egypt/Var-2009,
IBDV / Egypt/S11-2013, vvIBDV UK661
/European, cvIBDV F52/70/ UK, IBDV
K406/89/ German, cvIBDV Cu-1/ German,
IBDV Variant A/ US, IBDV Bursa Vacc,
IBDV Bursine Plus, IBDV Univax Strain,
CEVAC IBDL and IBDV D78. Lower
homology percents 98.50% was observed
homology between the isolated IBDV
Qualubyia 2015 and other IBD viruses as
viIBDV  Lay./Kal.Egypt/98, vwIBDV
Br./Men.Egypt/09,  vvIBDV  Lay./Beh.
Egypt/10 and vvIBDV Br./Kal.Egypt/10
IBDV. These results were seen in a
comparative view with those of Mahgoub
(2012) and Sara et al., (2014). Phylogenetic
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analysis of isolated IBDV Qualubyia 2015
and other reference and vaccinal strains of
IBDV revealed that IBDV Qualubyia 2015
was in a separate branch in the phylogenetic
tree and it was originated from a common
node and clustered more close to the classical
Egyptian vvIBDV, German and the European
strains but it was clustered at a far distance
from vaccinal strains like Bursine Plus, Bursa
vacc., Univax and other variant IBDV strains.
Results of studying divergence and homology
between the isolated IBDV Qualubyia 2015
strain and other IBDV strains and the
phylogenetic analysis were agreed with those
of Abdel-Alem et al. (2003) and Sara et al.,
(2014) which denoted to the continuous
evolution and mutation of IBDV, which may
affect the virus antigenicity  and
pathogenicity. This amino acid substitution
may change antigenicity and virulence of the
virus, which may attribute to the intensive
vaccination programs performed in the field
with live attenuated viruses (Van den Berg et
al., 2004). It is concluded that this study made
a successful genomic characterization of an
IBDV isolated from Qualubyia governorate,
Egypt 2015 that indicate progressive
evolution and persistence of IBDV in Egypt,
but additional studies on the virus
pathogenicity and antigenicity are required.
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