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Many recent outbreaks of Infectious bursal disease in commercial chicken
flocks worldwide are due to the spread of very virulent IBDV. Two Egyptian isolates
of IBDV isolated from Giza (Giza/2000) and Kalubia (Kal’2001) governrates were
characterized by RT/PCR-RFLP assay of a 643 bp hyper variable region of VP2
gene using BstNI1. Mbol and Sspl restriction enzymes. The presence of Sspl site in
Giza/2000 identified it as vwIBDV while the absence of this site in Kal/2001 beside
the obtained profile of BstNI and Mbol restriction enzymes identified it as classic
strain. This was confirmed by sequence analysis of these RT/PCR products of the
hyper variable region and the deduced a.a sequence 183-360. Kal/2001 has the
highest identity on both nucleotide and amino acid levels 99.4% and 98.8% to the
classical strains Cu-1. D78 and PBG-98, while Giza’2000 has the highest identity
98.3-98.1% on nucleotide level and 98.3% on a.a level to the vvIBDVs. The multiple
alignment of the two Egyptian isolates with difTerent IBDV serotype 1 strains
showed that giza2000 isolate shared three unique a.a residues at positions 222A.
2561 and 2941le that were found only in vvIBDV as well as the conserved serine rich
heptapeptide region. Giza/2000 showed two additional unique a.a residues at
positions 220Phe and 321Thr that resulted from two unique nucleotide substitution
at positions609 (A to T) and 911 (G to A). Surprisingly Giza'2000 shared the unique
a.a residue at position 234 (Gly to Ser) with the American Var A, Del’E and GLS.
Giza’2000 isolate showed 9 nucleotide differences with 3 a.a substitution at positions
220Phe. 254Ser and 321Thr from the Egyptian isolate at 1989 (K406'89) giving
indication that circulating 1BD viruses in gy pt still undergoing mutations.

INTRODUCTION

Infectious bursal disease (IBD)
is an acute, highly contagious

immunosuppressive viral infection of

young chickens, caused by an
infectious  buraal  disease  virus
(IBDV) that  belongs to  genus
Avibirnavirus of family Birnaviridae
Dobos ef al , 1995,

The genome consists ol two
double stranded RNA segments.
Segment A (3.4 Kb) has a large open
reading frame (ORF) of 3.036 bp
Hudson et al.,, 1986 that encodes

three viral protiens VP2 (37 to 40
KDa). VP3 (32 10 35 KDa). VP4 (24
KDa) and a small ORF of 435 bp
which overlaps with the 3° end of the
large ORF encoding for VP35 protein
(21 KDa) (Spies ¢/ al, 1989, Mundt
eral., 1995, Ture and Saif 1992).

The smaller segment B encodes
the VPI protein (97 KDa) which
represents the putative viral RNA
dependant RNA polymerase Spies er
al . (1987).

Differentiation  of IBDV
stiiins  has  been  accomplished
following restriction  endonuclease
(RE) digestion of the PCR products
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of hyper variable region (Jackwood
and Jackwood 1994, liu et al., 1994)
due to the high mutation rate in the
VP2 variable domain which lead to
the antigenic variation. Sequences
comparison of this region among
strains offers the best informations
for differentiation ol the 1BDV
strains.

In Egypt. the discase was first
reported by El-Sergany ef al., 1974,
Many trials were done to determine
the current status of IBDV and the
antigenic diversity by (Madbouly er
al.. 1992, El-Sonousi er al, 1994,
Bekhit, 1995, Sultan, 1995, Bekhit
1996. Metwally et «l, 2003 and
Hussien er al.. 2003.)

In  this study restriction
fragment  length  polymorphism
(RFLP) and sequence analysis of
hyper variable region of two
Egyptian strains has been done to
identify and characterize the local
isolates associated with recent
outbreaks of IBDV in 2 Egyptian
governments in order to provide
accurate data taken in consideration
when designing a  vaccination
programs to control the disease in
Egypt.

MATERIALS AND METHODS

Virus strains

Two field strains Giza/2000
and Kal/2001 were isolated from
Giza and kalubia governorates in
Egypt at 2000 and 2001 respectively.
Gumboro- vac Nobilis strain D78
live vaccine -Intervel- was used as
positive control in the assays used.

Virus propagation

The viruses were propagated in
3 weeks old specific pathogen free
(SPF) chickens. SPI* chickens were
inoculated intraorally with 0.1 ml of

10% bursal homogenate of :each
isolate as well as 50pl intraocular
instllation.  Three  days  post
inoculation: the bursae of Fabricious
were collected aseptically and kept at
-70°% until used for RNA extraction.

RNA extraction

Genomic RNA of D78 vaccine
virus was extracted with the standard
procedure  of  Jackwood  and
Jackwood 1997. For RNA extraction
of the local strains (Giza/2000 and
Kal/2001) from the infected SPF
chickens. the collected bursae were

processed  according  to  the
instructions  of the manufacturer
company  of  Tri-Pure  reagent
(Roche).
RT/PCR

The primers used were
previously published by Dormitorio
et al. 1997 that were designed
according to STC strain published by
Bayliss ¢t «l.. (1990) flanking the
hyper variable region of VP2 gene
for amplification of 643 bp [ragment.
The upstream primer (387 - 604) 5°
TCACCGTCCTCAGCTTAC 3" and
the downstream primer (1212-1229)
5" TCAGGATTTGGGATCAGC 3.
The cDNA synthesis was carried out
according to Kessler (1999) using the
upstream primer. 3pg ol RNA was
denatured by boiling in water bath
for 5 min.

100 pmol of upstream primer
was added with incubation at 70%
for 10 min in hot plate and followed
by incubation on ice for § min again
then used in the 20ul RT reaction
containing 500 pmol dNTPs mix. 40
unit rRNasin and 20 unit AMV RT
enzyme  (Promega), that was
incubated at 42% for S0 min,
followed by 94° for 5 min in order
o inactivate the AMV enzyme. For
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second strand  synthesis, PCR

reaction mixture contained 6 pl of

cDNA, 1.5 mM MgCl,. 200 pM
dANTPs mix, 100 pmol of both
upstream and downstream primers
and 2.5 U of Taq DNA polymerase
(Promega) in 50 pl total -eaction.
The reaction was incubated at 94 °c
for 3 min for 1 cycle. then 30 cycles
at 94° for 45 sec, 55°% for 50 sec.
72% for 1 min and finally at 72° for
10 min in the thermal cycler (Perkin
Elmer 9700). The amplified PCR
products were visualized using 1.5%
agarose gel stained with ethedium
bromide.

RFLP

The RT/PCR products of the
hyper variable region for D78,
Giza/2000 and Kal/2001 were
purified using low melting agarose
gel purification procedure Sambrook
et al, 1989 the RT/PCR products
were utilized for restriction enzyme
analysis with BsINI (Stratagen).
Mbol (promega) and Sspl (Roche)
that were used according to the
manulacturer’s instructions as they
were selected for their ability to
differentiate IBDV strains Jackwood
and  Sommer. 1999, Restriction
fragments were separated on 2.3%
agarose gel (Fisher) stained with
ethidium bromide.

Sequence Analysis

The amplified hyper variable
region of VP2 gene from Giza/2000
and Kal/2001 were purified using
S.NLA.P. UV free gel purification Kit
(Invitrogen). Sequence analysis was
done at Vacsera, Agoza, Lgypt and
Agricultural  Genetic  Engineering
research Institute (AGERI), Giza,
Egypt using the automated sequencer
ABI prism 310 and the Big Dye
terminator  sequencing kit (PE

Biosystems) 1o label the DNA
samples with fluorescent dyes with
the capillary clectrophoresis
Separation matrix according to the
manufacturer's recommended
conditions.  All  sequences were
determined on both strands of DNA.
Sequence  analysis, restriction
summary, prediction of deduced
amino acid sequence were done with
the aid of Sequence manipulation
suile, Expeasy softwares as well as
BioEdit software. Sequences used for
comparison were obtained from
Genbank and European Molecular
Biology laboratory (EMBL); Cu-Il
(moderately virulent German strain)
with accession no. X16107. D78 -
AF499929, Kal/2001- AY311479.
52/70 (virulent UK strain) -
D00869. Giza/2000 — AY318738.
K406/89 - AF159218, OKYM -
D49706. K280/89 — AF159217. KS
(highly virulent Israeli  isolate)-
L42284. gep5 — AF443294, DG6948-
AlF240686. UK661 — X92760. VarA
(US variant) — M6428S, Del E (US
variant)- X54858. 849vB- X95883.
hime 91- AB024076, GLS (US
variant) - M97346. Zj)2000 -
AIF321056. 1D1 — AF321055. PBG-
08 (British vaccine strain) — DO0SGS.
STC (standard challenge strain)-
D00499. 002/73 (moderately virulent
Australian  strain) = X03993. OH
(apathogenic serotype 2)- Mo66722.
phylogenetic trees were constructed
based on the Kimura, 1980 method
lor nucleotide sequence with Treecon
software,

RESULTS AND DISCUSSION

RT/PCR

The used primers covered the
hyper variable region that falls
within VP2 gene amplified a 643 bp
fragment that were identical for the
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two local isolates and D78 vaccine
strain (Fig. 1)

RFLP

The 643 bp products obtained
were digested with BstNI, Mbol and
Sspl restriction enzymes. A summary
of the RT/PCR-RFLP data is shown
in (Fig. 2).

The results showed that the two
local isolates and D78 vaccine strain
had identical RFLP pattern when
Mbol enzyme was used yielding
three fragments of approximate 470,
78, 60 bp (Fig. 3). Digestion with
BsINI enzyme showed the same
profile for the local isolate Kal/2001

tor Giza/2000 and  Kal/2001 local
isolates — congisted  of 536 bp
nucleotide  conresponding 1o bases
496-1032 (numbering, according o
Spies ¢ al 1989) and 178 deduced
amino  acid  between  amino  acids
I183-360 according (o Bayliss ef al
1990,

These sequences were analyzed
and compared with the published
sequence of D78 and different strains
representing the different sublypes or
molecular groups using the multiple
sequence alignment program Clustal
X version 1.8, The sequences were
aligned by *“clustal method™ grouping
sequences  into clusters  and

and D78 vaccine strain revealing examining the distances between all
four fragments approximately 210, pairs.

174, 154, 110 bp, while for '

Giza/2000 it showggl a dillerent

pattern indicated by two bands of

537 and 110 bp (Fig. 4). The RFLP
pattern obtained using Sspl enzyme
indicated that both D78 vaccine and
Kal/2001 lacked the Sspl site while
the local isolate Giza/2000 showed
Sspl positive pattern  yielding 2
fragments approximately 390 bp, 253
bp (fig. 5).

Sequence Analysis
The nucleotide sequence of 643
bp products of hyper variable region

ested

BsINI ~—

w‘ww i}-‘_‘.i,p'

Fig (1) RT/ PCR products of the hyper
variable region of VP2 gene (643 bp) for the
vaccine strain and the two local isolates.
Lane M: 100bp DNA ladder, Lane I: D78
vaccine strain, Lane 2: Kal/2001 isolate,
Lane3: Giza/2000 isolate.

S.\'lﬂ N
sample 537[210[ 174 [ 154 [ 110 | 470 | 78 [ 60 | 390 [ 253 | 643
o oy me e ot 0 o O
vaccine ' ' f’
Kal2000 | ] = =
Giza/2000

Fig (2): RFLP analysis for Iit?l;yin.:rh;iﬁu iable 'll"é';‘_;‘innh(i’:_'l."i" l-'-'|"1_)_usi_n_y_:_ll1_c lhwé‘bw_gmcs. BstNI,
Mbol and Sspl.
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A comparison of the VP2 hyper
variable region of the 22 isolate on
the protein level is shown as muluple
alignments (Fig. 6).

Percent  homology ol the
nucleotide  sequence of the hyper
variable region (536 bp) of the 22
IBDV serotype 1 isolates is tabulated
in table 1&2. Comparison of the
deduced amino acid sequences of
Grza’ 2000 and Kal/2001  with the
other serotype | strains demonstrates
two unique amino acid residues.
which are found only in Giza/2000
isolate at positions 220 (Phe) that
falls within the hydrophilic peak A
and 321(Thr) that falls within the
hydrophilic  peak  B.  Giza/2000
isolate has the conserved amino acid
sequence molil” or serine rich region
S-W-S-A-S-G-S representing
residues  326-332 ol the hyper
variable region of VP2 gene as the
multiple alignment shows that all
virulent isolates have serine at
position 330 in the SWSASGS
heptapeptide. while vaccine viruses
have Arg at that position and Cu-l
coptains  Lys. The alignment of
Giza’2000  isolate  with  dedueed
amino acid sequences of VP2 hyper
variable region of the very virulent
strains showed that they share amino
acid substitutions. These
substitutions are at position 222 (Pro
to Ala), 242 (Val to lle) as well as in
virwlent 52/70  with  exception ol
B49VB, 256 (Val 1o lle). 279 (Asn 1o
Asp) as well as in viculent 52/70 and
STC. 294 (Leu 10 lle). 299 (Asn to
Ser) with exception of 849V,

Surprisingly,  Giza/2000  shares
with the variant strains VarA, dell:
cand GLS amino acid substitution at
position 254 (Cily to Ser) that is not
found in any other very virulent
strain. No substitution was observed

at amino acid position 249 in either
KalZ2001 or Gizar2000 from Gln to
Lys as this substitution was observed
only in these variant strains

Kal2001 isolate does not show
any unique amino acid substitution
just showing close relationship with
the classical  strans Cu-l. D78,
212000, 1D 1 and PBG-98

On  the nocleotide  Jevel, the
multiple alignment shows two unigue
nucleotide substitutions for
Giza/2000 isolate at position 609 (A
(o T)and 911 (G to A) that is not
found any where else. The nucleotide
substitution 609 is corresponding to
the unique amino acid substitution at
that position 220 (Tyr to Phe). while
the nucleotide substitution at position
911 was also found to be
corresponding to  position 321of
deduced amino acid and so
responsible for this unique amino
acid substitution in Giza/2000 (Ala
to Thr).

No deletions or insertions were
seen in the multiple alignment of the
nucleotide sequence when compared
to the reported sequences of any
other serotype | strains.

Giza/2000 isolate shared unique
nucleotide with K406/89 at position
305 (C 1o T). with UK661 at position
889 (G to A) and with Del E at
position 982 (G to A). Kal/2001 s
found to be different from Cu-1 only
at 3 positions 781 (T to C), 839 (T to
("), 939 (A to G) while it ditters from
D78 at three ditlerent positions 738
(A to G). RIS (A to T) and 934 (G to
).

Giza/2000 isolate and the known
very  vitulent  strain (K406/89,
OKYM, K280/89, KS. geps, D6948,
UK66L, 849VB and Ehime 91)
shared the same nucleotides at
positions 517 (C), 614 (G), 646 (T).
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649 (T), 652 (C), 685 (A), 716
(A),727 (T), 830 (A) and 913 (G) as
well as 846 (G) and 964 (C) but with
exception of 849VDB that were
substituted from the classic strains.

Phylogenctic  relationship  of
Egyptian isolates to other IBDV
strains

Cluster analysis of Egyptian
isolates and other published IBDV
strains was performed based on the
536 bp of nucleotide sequence of the
IBDV VP2 hyper variable region
from position 496 -1032 ( acc. to
numbering of Bayliss ¢/ al 1990).
The phylogenetic relationship of 12
strains of IBDV is shown (Fig. 8).

The  result  shows  that
Giza/2000 is located and closely
related to that previously known to
be vv strains while Kal/2001 is
closely related to the classical strains
Cu-1 and D78 in high similarity to
that tree of the deduced amino acid
sequences.

The IBDV structural protein
VP2 is the most widely studied gene
of IBDV genome. It represents the
viral coat protein that is known to be
responsible to elicit a host protective
immune response. The central region
(Accl- Spel) of VP2 gene was
known as hyper variable region
(amino acids 206-350) where the
neutralizing epitopes are clustered
and over 50% of the total number of
amino acid differences occurs in this
region Bayliss ¢/ al 1990. Recently
in Egypt, there have been frequent
outbreaks ol IBD characterized by
high mortality Madbouly ¢f al., 1992,
El-Sanousi er al, 1994, It is
important in the control of the
disease (o  characlerize  the
antigenecity and virulence of our
circulating viruses, The aim ol this
study is to determine the antigenic

and genetic relationships between the
Egyptian isolates and the different
serotype | strains. RT-PCR followed
by RFLP was utilized as a rapid and
reliable  differentiation tool for
subtyping of the Egyptian isolates
depending on the hyper variable
region of VP2 gene using specific
primers. The RT/PCR products (643
bp) were digested with a panel of
restriction enzymes BstNI, Mbol and
Sspl to distinguish between classic.
variant and very virulent strains
Jackwood and Sommer 1999.

Jackwood and Jackwood 1997
were the first to use BstNI as an
isoschizomer for EcoRIl restriction
enzyme to differentiate  between
classic and variant strains depending
on the presence or absence BstNI site
in a 394 bp fragment of VP2 hyper
variable region. They found that all
BstNI +ve classical strains had
Proline at position 222 excepl
Bursine strains were BstNI —ve due
to mutation from (Proline to Serine)
while variants were BstNI —ve due
to mutation from Proline (CCA) to
Threonin (ACA) for Del/E and GLS
strains. Jackwood ¢f al. 1997
determined amino acid mutation at
position 222 in Del/A variant (Pro to
Glu).

The results of RFLP showed
identical pattern for both Kal/2001
and D78 vaccine strain using BstNI
restriction  enzyme  yielding 4
fragments of 210, 174, 154 and 110
bp due to presence of three BstNI
restriction sites (CCAGG) at both
Kal/2001 and D78 vaccine strain al
positions 614.772 and 977 that
correspond to positions 222, 273 and
343 of deduced amino acid
respectively that were similar to that
mentioned by Jackwood and Sommer
1997 as they subtyped the different
IBDV strains into 5 groups where
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D78 was subtyped in group 4 of
classical viruses.
These results correlate with

acic! and nucleotide sequence levels
as it revealed a similarity between
Kal/2001 to Cu-1, D78 and PBG-98

nucleotide sequence analysis and the classical strains.

phylogenetic analysis on both amino
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Fig (8): Phylogenetic tree of nucleotide sequence from 536 bp of hyper variable recion of
Kall2001 & Giza2000 local isolates showing the relationship amonyg field isolates using
TREECON computer program The wee was constructed with Neighbor- joining method with
1000 bootstrap & mid point rooted. The distance estimation was done by Eimuro 1980 method

The RFLP pattern for Giza/2000
showed a different pattern yielding 2
bands 537 and 110 bp due 0 the
presence of one BstNI restriction site
al position 977 as a result of
mutations at the two other positions.
This means that BstNI could detect
point mutation in Giza/2000 at the

first base of codon 614 (CCA to
GCA) that resulted in amino acid
mutation 222 (Pro to Ala) and the
third base of codon 274 (AGG 1o
AGA) which did not alter the
corresponding amino acid as bnEh
codons encode for Arg amino ;}cul
Brown ef al., 1994. Cao «f al . 1995.
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Yamaguchi et al, 1997, Eterradossi
er al. 1999 and Zierenberg er al,
2000. The Mbel enzyme could not
distinguish between the two local
isolates Kal’2001 and Giza/2000 as
they both had identical RFLP pattern
as well as D78 vaccine showing three
bands of 470, 78 and 60 bp. These
results was confirmed on the
molecular level that the multiple
alignment determined the presence of
the Mbel restriction enzyme at the
tested viruses at positions 917 and
057 of nucleotide  sequence
corresponding to positions 323 and
337 of deduced amino acid as
mentioned by Jackwood ¢r al., 1997.
These results differed from that
mentioned by Ture e/ al., 1998 when
used Mbol enzyme to ditferentiate
Holland and Turkey HVIBDV from
Taiwan HVIBDV.

Lin ef al. 1993 was the first to
identify two unique sites Taql and
Sspl in the highly virulent IBDV in
Japan. Ture er al. 1998 used also
Sspl restriction enzyme to
distinguish the highly virulent IBDV.
The results presented in this study on
the hasis of RFLP pattern and
sequence analysis as Sspl site was
present only in Giza/2000 but was
lacked in D78 vaccine and Kal/2001
giving indication that Giza/2000
shared Sspl restriction site with the
other known vvIBDV due to point
mutation at position 830 from (CAA
1o TAA) that resulted in amino acid
substitution at the corresponding
position 294 (Leu to lle) of deduced
ammo acid. These results are
correlated with these mentioned by
Jackwood and  Sommer 1999
reporting a new molecular group (gp
6) and used Sspl restriction enzyme
to predict wiBDV.,

The sequence analysis of 536
bp nucleotide corresponded to bases
496-1032 (according to Spies ef al.,
1989) and 178 deduced amino acid
between  183-380  according 1o
Bayliss er al, 1990. the studied
Egyptian isolate Kal/2001 showed
high homology on both nucleotide
and amino acid sequence 99.4% and
08.8% with the classical Cu-1. D78
and PBG-98 and the phylogenetic
analysis of both nucleotide and
amino acid sequences confirmed

these relationships as it was
associated 100% of the bootstrap
generated  trees indicating  that

Kal/2001 is related to classical IBDV
strain or may be a vaccine strain.
Giza/2000 shared at least on the
nucleotide level 08.3-98.1% with
D6948. K406/89. UKGOI and
K280/89. a similar homology 98.3%
was obtained on the amino acid level
with the same strains beside OKYM
and Ehime 91. the phylogenetic
analysis of both nucleotide and
amino acid confirmed this close
relationship as Giza/2000 isolate
appeared  significantly  genetically
related to other vvIBDV as it was
associated in 99% of the bootstrap
generated trees with respect to the
defined vwIBDV 10 nt that were
conserved in all vvIBDV as well as

Giza/2000 in this study. three of

them at positions 614(C to G). 716
(G to A) and 830 (C to A) resulted
in three amino acid substitutions
found in the vvIiBDV ( K406/89,
OKYM. K280/89, KS, gepS, D6948,
UKG661. 849VDB and Ehime 91) as
well as Giza/2000 at positions 222
(Pro to Ala), 256 (Val to lle) and 294
(Leu to lle) from classical strains
with further two more nucleotides
and one amino acid 299 (Asn to Ser)
that are conserved in all vvIBDV
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with exception of 849VB. One of
these four amino acid residues al
position 256 (Ile) was substituted to
(Thr) in the coarse of attenuation of
the highly virulent OKYM strain
Yamaguchi er al,, 1996 showing the
importance  of the VP2 variable
domain for virus cell interaction. So,
the unique amino acid residue at
position 256 (lle) may be involved in
the cell virus interactions possibly
improving  the infectivity  or
penetration efliciency of the vwiBDV
and contribute to their highly virulent
phenotype.

The multiple alignment on both
nucleotide and amino acid levels
revealed the presence of 2 unique
nucleotide substitutions for
Giza/2000 isolate at position 609 (A
to T) and 911 (G to A) that were
unique with the classical. classical
virulent, very virulent and variant
strains. These 2 nt substitutions were
found o cause amino acid
substitutions at their corresponding
positions 220 (Tyr to Phe) and 321
(Ala to Thr). Two symmetrically
spaced hydrophilic regions at amino
acid residues 211-224 for hydrophilic
peak A and 313-323 for hydrophilic
peak B Bayliss er al, 1990. It has
been  shown these peaks are

important. in the  binding  of

neutralizing Mab and are presumed
to be dominant parts of the
neutralizing domain lleine e ol
1991 and Schnilzler er al., 1993, the
first hydrophilic peak A has been
speculated 1o be responsible  for
stabilizing the  conformational
epitope while the second peak for
recognition by the virus neutralizing
Mab Heine et al., 1991, surprisingly
Giza/2000 isolate unique amino acid
(Phe) at position 220 was found to be

fallen within the first hydrophilic
region (Peak A) while the other
unique amino acid residue (Thr) at
position 321 was present in the
sccond  hydrophilic  region  (Peak
B).therefore.  variations in  these
regions are  likely 1o induce
significant antigenic  changes  and
may have an important role in the
increased virulence or can cause the
disease in the presence of higher
levels of maternal antibodies. The
results of our study interfere with
that mentioned by Brown ef al., 1994
that vvIBDV have no changes in the
second hydrophilic domain. unlike
the US variants. Heine er al., 1991
and Schnizler er al., 1993 showed
that the second hydrophilic domain
was crucial to the binding of the
monoclonal antibodies but the first
hydrophilic ~ domain  played a
secondary. possibly conformational
role as Del/lE showed amino acid
substitutions in the second
hydrophilic region that appeared to
enable this variant viruses to escape
virus neutralization by antibodies
nduced by vaccination with classical
type I vaccine.

It is well known that one of
those unique amino acid residues.
Ala (222) instead of Proline exists in
the first hydrophilic region that may
contribute  to the  antigenic
differences  revealed  between  the
highly virulent strains and  classic
serotype | stiains Yamaguchi of af .
1996.

Lana ¢f «f . 1992 and Dormitorio
¢ al, 1997 mentioned that the only
change that could  distinguish  the
variants  ltom  the standard  viruses
was testdue 254 fiom Glyeine to
Serine.  Swprisingly  Giza’2000
shared that change with the variant
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strains Var A, Del/E and GLS that
was unique among all other classic.
classic virulent and very virulent
IBDV. This finding which attributed
to the change at position 254 (Gly to
Ser) considered as an evolutionary
stage between vwIBDV and variant
strains. Another region of interest in
terms of virulence is a heptapeptide
region (residues 326 to 332) adjacent
to the second hydrophilic region of
VP2 that was reported o be
conserved amino acid only in all
virulent or pathogenic IBDV strains
Heine ef «l. 1991, Lin et ol 1993
and Vakharia er al.. 1994. The less
virulent strains had fewer serine
residues Heine e al. 1991 and
Vakharia et al. 1994. Our results
correlated with the showed [indings
as  Giza’2000 isolate  has this
conserved amino acid sequence motif
as well as all European vvIBDV and
classic virulent strains suggesting
that a virulent phenotype impose and
restraint to conserve more serine
residues at this region. The
homology i1s 98.3% at both nt and
amino acid levels between Giza/2000
and K406/89 as they share unique nt
at position 305 (C 10 T). Zierenberg
el al., 2000 studied some African
isolates K406/89 that was isolated in
1989 in Egypt with 27.5% mortality
and the German isolate K357/88 as
both had six unique amino acid
exchanges. at positions 222 (Pro to
Ala). 242 (Val 1o lle). 256 (Val 1o
He). 270 (Thr to Ala). 294 (Leu to
lle) and 299 (Asn to Ser) that all
were shared with Giza’2000, 1IBDV
strains isolated in Africa in mid 80°s
displayed features of wIBDV
Zierenberg e al,  2000. The
sequence data of the VP2 variable
and the phylogenetic analysis for
Giza/2000  confirmed  that  these

sttains can be grouped within the
same  genetic lineage  with  the
wWIBDV  from different continents.
However.  the  recently  jsolated
Giza”2000  showed 9 pucleotide
differences with three amino acid
substitutions at positions 220 (Tyr to
Phe). 254 (Gly to Ser) and 321 (Ala
to Thr) between both Giza’2000 and
K406/89 giving indication that the
circulating IBD viruses in Egypt stll
undergoing mutations giving nse o
(wo  quite  unique  nucleotides  n
Giza/2000 at positions 609 and 911
that resulted in the 2 unique amino
acid residues 220 Phe and 321 Thr.

ACKNOWLEDGEMENT

This work is carried out as a part
of research project under the
program of the national strategy for
Biotechnology and Genetic
Engineering which administered by
Science and Technology Center at
the Academy of Scientific Rescarch
and Technology. Cairo. Egypt.

REFERENCE

Bavliss. C.D.: Spies. U.: Shaw. K.:
Peters. R.W.: Papageorgiou. A.:
Muller. H. and Boursnell. M.E.C.
(1990) A comparison  of
sequences of segment A of four
infectious  bursal disease virus
strains and identilication of a
variable region in VP2 J. Gen.
virol. 71:1303-1312

Bekhit, AB.A. (1996) Antigenic
characterization  of  Infectious
Bursal Disease field virus isolates
fromv  sever outbreaks ol the
discase  using a  panel of
monoclonal antibodies. Proc. 4th.

417



EL-ZEEDY ET AL,

Sci. Confl, Egypt. Vet Poult,
Assoc.: 83-89.
Brown, M.D.; Green. I, and Skinner,

M.A. (1994) VP2 sequence of

recent European “very virulent”
isolates of IBDV are closely
related to each other but are
distinet from those of “classical”
strains. J. Gen. Viol 75:675-
680,

Cao. Y.C.. Yeung. W.S: Law. M.
Bi. Y.Z.: Leung. F.Cand Lim.
B.1. (]tjr)g_} Molecular
characterization ol Tseven
Chinese  isolates ol infections
bursal disease virus: classical.
very virulent and variant strains.
Avian dis. 42:340-351.

Dobos. P.: Berthiaume. 1..: Kibenge.
1.5.13.: Muller. H. and Nicholson.
B.L. (1995). Family Birnaviridac
In virus Taxonomy. Sixth report
of the international committee on
taxonomy of vituses, PP, 240-
244,

Dommitorio, T.V.; Giambrone, LJ.
and Duck. L..W. (1997) Sequence
comparisons of variable VP2
region of eight Infections bursal
disease virus isolates. Avian dis
41:56-44,

El-Sanousi. A Madbouly. LM
Saber. MLS.. El-Bagoury. G.F..
Abd ElBar. N.A: Batrawi. A,
and Reda, 1M, (1994) Infections
Bursal  disease  virus  infection
among Fgyptian poultry  focks
- Antigenic characierization of
IBDV by amtigen capture ELISA
(ACELISA) using  monoclonal
antipodies  (MAbs).  Deni-Suel
Vel Med. Res.. 4; 300-307,

Ll-Serpany. M.: Moursi. M.; Saber,
M. and Mohammed, M (1974) A
preliminary investigation on the

ocenrance of Gumboro disease in
Fgypt 1 Vet Sci.: 11-17.

Fterradossi, No: Arpauld, C.; Tekaia.
o loquin, D le Cogq. H.:
Rivallan. G Guittet, M.
Domenech, 1. Van den Berg.
10 and Skinner. MA - (1999).
Anitigenic and genetic
relationships between  European
very virulent  Infectious  Bursal
Disease virses and an early west
Alrican isolate, Avian Pathol. 28:
36-46,

[iene. TLGL Haritou, M2 Failla, P
Fahey. K. and Azad. A. (1991)
Sequence analysis and expression
of the host-protective
immunogen VP2 of a variant
strain of Infectious bursal disease
virus  which  can  circumvent
vaccination with standard type |
strains. 1. Gen, Virol. 72:1835-
1845,

Hudson. P.J1.: McKern. N.M.: Power.
Bl and Azad. AA (1986)
Genomic structure of the large
RNA  segment  of  Infectious
bursal disease virus. Nucleic acid
Res. 25: 14(12): 5001-5012,

Hussien. ALz Aly, A.M.: Sultan. H.
and  ALSalty, M. (2003)
Fransmissible virus prosventriculitis
and stonting syndrome in broiler
chicken in Egypt: 1. Isolation and
characterization of variant
infections  bursal  disease  virus
(1BDHV) Vet Med. ). Gizavol 31,
Noo 3445462

Jackwood. D1 oand Jackwood, R
(1990 Intectious bursal disease
vitts Molecular  differentiation
of antigenic subtypes  among
serotype | oviruses. Avian dis.
I8 531-537.

Jackwood. D1 and Jackwood, R.J.
(1997) Molecular identification

418



Egyptian I. Virol. 1, 421-436 (2004)

of Infectious bursal disease virus
strains. Avian dis. 41:97-104.

Jackwood, D.1.; Jackwood, R.J and
Sommer, S. ¥ (1997)
Identification and companison ol
point  mutations  associated i
classic and vanant Infectious
bursal  disease  viruses. Virus
research (49): 131-137.

Jackwood, D). and Sommer. S.I
(1997)  Restriction  Fragment
Length polymorphism in the VP2
gene of Infectious bursal discase
virus. Avian dis. 41:627-637.

lackwood, D.J. and Sommer. S.L.
(1998) Genetic heterogeneity in
the VP2 gene of Infectious bursal
disease  wvirus  detected in
commercially  reared  chickens.
Avian dis, 42:321-339.

Jachkwood. D.1. and Sommer, S.L.
(1999)  Restriction  Fragment
Length polymorphism in the VP2
gene of Infectious bursal disease
vitus from outside the United
states. Avian dis. 43: 310-314.

Kessler. C. (1999) Non radioactive
Analysis of Bio-molecules. 2nd
Fdition. Springer. Lab. Manual.

Kimura. M. (1980) A simple method
for estimating evolutionary rate
of base substitutions  through
comparative studies of nucleotide
sequences. J. Mol. Evol. 16 111-
120

Fana DP . Besel, CEoand Silva,
RE (1992) Genetie mechanisies
of  antigenic  Aanation i
wfections bursal  disease vinus:
Analysis of a natwally oceuning
vartnt vitas. Vs Genes 6
J47.2589.

Lin., 7. Kao, A, Owh Y
Nabamia, 1. S, | and
Ueda, 5 (19935) Sequence
companson of a highly virlem
Infecupus  birsal  disease v

prevalent in Japan  Awvian dis.
37 315-323

L HT Grambione, 11 and
Dommitonio. T (1994) Detection
of genetic vanations i serotype |
isolates  of  Infections bursal
disease virus wsing PCR - and
restiiction endonuclease analysis
1 Vol Methods 48 281-291

Madbouly. H.M : El-Sanousr. M5
Saber, M.S.. El-Bagoury. G T .
Abd El-Bar. N.A.: El-Tarabily.
MM  and Reda. M (1992)
Infectious bursal Disease Virus
infection among Egyptian poultry
flocks. I- Detection and isolation
of the virus. Vet. Med J Giza
Vol. 40 (2): 55-62.

Metwally, A.M.: Sabry. M 7. Samy.
AN Samy. AM: Omar. MM
Yousil. AA. and Reda. M
(2003)  Direct  detection of
Variant Infectious bursal disease
vitus in o vaccinated  Egyptian
Broiler flocks using  Antigen-
Capture ELISA. Vet Med. L
Giza. 51(1): 103-119.

Mundt. E.; Bever. J. and Muller. H.
(1993) Identitication of a novel
viral protein in infectious Bursal
disease  virus infected cell 1
Gen. Virol 76:437-443.

Sambrook. 1. Fatsch, FF and
Maniatis, . (1989) Nloleculn
clonimg: a laboratory manual. 2nd
Editon,  Cold  Spring  Harbor
Laboratony Press

Schnitzler, D Bernstein, T Muller.
Hooand Becht, Ho (1993) The
penetic basis for antigenicity ot
the VP2 protem of  Infectious
buesal dhsease virus 1 ogen Virol
74 13031571

Spres, L NMuller, 1 and Beclt, H
(1989) Nucleotide  sequence of
imdfectious  bursal  disease  vius
sepgment A delineates two major

419



EL-ZEEDY ET AL,

open reading  frames. Nucleic
acid Research 17: 7982

Spies, U.; Muller, H. and Becln, 11,
(1987) Properties of RNA
polymerase activity associated
with infectious bursal disease
virus and characterization of its
reaction product. Virus research
8: 127-140.

Sultan. H.A. (1995) Swdies on
Infectious Bursal disease in
chickens. Ph.D. Thesis. Faculty
of Vel. Med. Alexandria
University.

Ture, O. and Sail, Y.M. (1992)
Structural proteins of classic and
variant  strains  of Infectious
bursal disease viruses. Avian dis.
42: 829-836.

Ture, O.; Saif, Y. M. and Jackwood,
D.J. (1998) Restriction fragment

length polymorphism analysis of
highly  virulent  strains  of

Infectious bursal disease virus
from Holland. Turkey and
Taiwan. Avian dis. 42: 470-479.
Vakharia, V.N.. Ahmed. J. and
Snyder. D.B. (1994) Molecular
basis ol antigenic variation in
infectious bursal disease virus.
Virus research 31: 265-273.
Yamaguchi. T.. Konelo. T.
Inoshima. Y.: Ogawa. M.:

Miyoshi, M.; Yanai, T.; Masegi,
T.. Fukushi, H. and Hirai, K.
(1996a) Invitro  attenuation of
highly virulent infectious Bursal
disease virus: some
characteristics  of  attenuated
strains. Avian dis. 40: 501-509.

Yamaguchi.  T..  Ogawa. M.
Inoshima. Y. Miyoshi, M.
Fukushi, H. and Hirai, K. (1996)
Identification of  sequence
changes responsible for the
attenuation  of highly virulent
Infectious bursal disease virus.
Virol. 223: 219-223.

Yamaguchi, T.. Ogawa, M.
Miyoshi, M.: Inoshima, VY.
Fukushi, H. and Hirai, K. (1997)
Sequence  and  phylogenetic
analysis  of  highly  virulent
Infectious bursal disease virus.
Arch. Virol. 142: 1441-1458.

Zierenberg, K.; Nieper, H.: Van den
Berg. T.P.: Ezeokoli, C.D.: Vob.
M. and Muller. H. (2000) The
VP2 variable domain of African
and German isolates of infectious
bursal disease virus: comparison
with very virulent, “classical”
virulent and attenuated tissue
culture-adapted  strains.  Arch.
Virol. 145:113-125.

420



