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ABSTRACT

The reverse transcriptase-polymerase chain reaction/restriction fragment length polymorphism (RTPCR/RFLP) and RT-PCR specific primer to detect very virulent (vv) strains of infectious bursal disease virus
(IBDV) were used for identification and characterization of Jordanian field isolates of IBDV that caused severe
outbreaks. In this study, 80 bursa of fabricius samples were used from 20 commercial broiler chicken flocks in
Jordan with clinical symptoms of IBDV. The RT-PCR/RFLP was conducted on a 743-bp fragment of the VP2
gene with the restriction enzymes BstNI and MboI. The results indicate the existence of IBDV field strains in
Jordan. In addition, 60% of IBDV Jordanian isolates had unique RFLP patterns different from those previously
published elsewhere. However, 20% of local IBDV strains were positive on using a specific primer for vvIBDV
and had a unique RFLP pattern that differed from the Jordanian IBDV isolate and those previously published
elsewhere.
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Introduction
Infectious bursal disease virus (IBDV) is a member of the genus Avibirnavirus
within the family Birnaviridae (PRINGLE, 1998). Due to the high mortality rates in acute
infections and severe immuno-suppression by subclinical infections, IBDV is of major
economic importance to the poultry industry (KIBENGE et al., 1998). Two serotypes
of IBDV can be differentiated by the virus neutralization test. Serotype 1 contains the
pathogenic strains, whereas serotype 2 strains cause neither disease nor protection against
serotype 1 strains in chickens (ISMAIL and SAIF, 1991; ISMAIL et al., 1998; MEFERRAN et
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al., 1980). Pathogenic serotype 1 IBDV field strains can be grouped into classical virulent
(cv) strains, antigenic variant strains and very virulent (vv) strains (BROWN et al., 1994;
KIBENGE et al., 1998; SNYDER, 1990; VAKHARIA et al., 1994; ZIERENBERG et al., 2000;
ZIERENBERG et al., 2001).

The use of molecular techniques to detect and identify IBDV strains has increased
in recent years. Scientists have used reverse transcriptase-polymerase chain reaction
(RT-PCR) to amplify sections of the IBDV genome (JACKWOOD and JACKWOOD, 1994;
JACKWOOD and JACKWOOD, 1997; JACKWOOD and NIELSEN, 1997; JACKWOOD and
SOMMER, 1997; JACKWOOD and SOMMER, 1998; LIU et al., 1994; WU et al., 1992). Two

enzymes (BstNI and MboI) have been previously used for characterization of infectious
bursal disease (IBD). The BstNI and MboI enzymes were used to generate restriction
fragment length polymorphism (RFLP) patterns that distinguished viruses into molecular
groups (JACKWOOD and SOMMER, 1997; JACKWOOD and SOMMER, 1998; JACKWOOD
and SOMMER, 1999; ZIERENBERG et al., 2001). The amplified sections of the viral genome
are then examined with restriction enzymes that cut the amplified DNA, resulting in a
number of fragments that can be separated and visualized by electrophoresis. 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; BAYLISS et al., 1990; OPPLING et al., 1991; VAKHARIA et al., 1994).
In Jordan, where the poultry industry is of great importance in terms of its social
and economic impact, a preventive program is crucial to avoid virus spread and disease
appearance. The infectious bursal disease virus continuous to be a serious problem in
Jordan (DERGHAM et al., 2007; Jordanian Ministry of Agriculture, Annual Report 2010) as it does
in other poultry producing countries all over the world. Until now, diagnosis in Jordan has
based mainly on clinical signs, gross lesions, histopathology, isolation, and conventional
identification tests (immunofluorescence assay, ELISA, agar gel immunodiffusion assay
etc). These techniques and tests are all laborious, time consuming, and in some cases
are expensive and require specialized laboratory personal. Detection of IBDV in clinical
samples by RT-PCR is superior to the conventional techniques mentioned above, in that
it has greater sensitivity and specificity (JACKWOOD and SOMMER, 1997; JACKWOOD
and SOMMER, 1998).
Although IBDV is frequently isolated and causes significant losses to the poultry
industry, no information is currently available about the type of IBDV strains present
in Jordan. The objectives of this study were: i) to characterize IBDV field strains in
commercial broiler flocks in Jordan using RT-PCR/RFLP, ii) to detect vvIBDV using a
specific primer, and iii) to evaluate comparatively the Jordanian RT-PCR/RFLP patterns
with those previously identified and published elsewhere.
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Materials and methods
Samples. A total of 80 of bursa of fabricius samples (edematous and hemorrhagic)
were collected from 20 commercial broiler flocks (4 samples from each flock) in Jordan,
during the period from November 2007 to November 2010 and they were sent to the
Provimi Jordan laboratory . The age of the chickens varied from 19 to 26 days. All flocks
were contacted through the appropriate veterinarians and all owners agreed to participate
in this study. All flocks were vaccinated against IBD, but there were different vaccination
approaches (one dose intermediate or two dose intermediate vaccines). All flocks in this
study had a history of poor growth performance and secondary infections. Mortality
varied between 25%-35% in all flocks, except in 4 flocks where mortality was 75-80%.
An intermediate vaccine of IBDV, CEVAC® GUMBO L (CEVA Sante Animale, Libourne,
France) currently used in Jordan, was taken from the manufactures for the analysis of the
vaccine strain.
Extraction of RNA and RT-PCR. Total RNA was extracted directly from bursa of
fabricius samples and vial vaccine with Trizol® Reagent (Life Technology, Carlsbd, CA),
according to the manufacturer’s instruction. Briefly, 4 bursa fabricius were pooled and
homogenized in 10% (w/v) TNE (Tris-HCL, EDTA, NaCl) buffer. Trizol® was added to
supernatants from homogenized tissue samples and incubated for 5 min at 25 ºC. The
mixtures were then extracted with chloroform (200 μL per mL of Trizol® Reagent) and
centrifuged at 10,000 Xg for 15 min at 4 ºC. The aqueous phases were precipitated with
isopropyl alcohol and the pellets washed with 75% ethanol, dried, and suspended in RNasefree water (Promega Corp., Madison, WI). Lyophilized vaccine viruses were reconstituted
by adding 2 mL phosphate-buffered saline prior to RNA extraction. Universal primers
(Table 1) were used in this study to determine the presence of IBDV. One-step RT-PCR
was performed by using an Access RT-PCR System kit (Promega Corp) according to the
manufacturer’s instructions. Briefly, a 50 μL reaction volume per sample was prepared
by adding 10 μL of avian myeloblastosis virus/ reverse transcriptase/ Thermus filiformis
DNA polymerase 5X reaction buffer, 1 μL of deoxy nucleotide 50-triphosphate mixture
(10 mM each deoxy nucleotide 50-triphosphate), 1 μL (50 pmol/μL) of each downstream
and upstream primer (Alpha DNA, Montreal, Quebec, Canada), 2 μL of 25 mM MgSO4,
1 μL of avian myeloblastosis virus reverse transcriptase (5 u/μL),1 μL of T. filiformis
DNA polymerase (5 u/μL), 28 μL of nuclease-free water, and 5 μL of RNA template.
Reverse transcription PCR was carried out in a DNA Engine thermal cycler (BioRad
Laboratories Ltd., Mississauga, Ontario, Canada) for 1 reverse transcription cycle of 60
min at 45 °C, followed by 94 °C for 5 min, then 40 PCR cycles of 94 °C for 45 s, 59 °C
for 45 s, and 72 °C for 90 s, with a final extension cycle at 72 °C for 10 min. Reverse
transcription PCR produces a 736-bp fragment. A negative control (nuclease-free water)
(Promega Corp) was also used in each run.
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RT-PCR/RFLP. The RT-PCR products were digested with the restriction enzymes
BstNI and MboI (New England Biolabs Inc., Beverly, MA). The BstNI and MboI enzymes
were used to generate RFLP patterns that distinguished viruses into molecular groups.
The reactions were carried out following the manufacture’s instructions.
Agarose gel electrophoresis. The RT-PCR and RFLP products were electrophoresed
on a 2% agarose gel in Tris-acetate-EDTA buffer (40 mM of Tris and 2 mM of EDTA,
with a pH value of 8.0) containing ethidium bromide (Promega Corp.) for 50 min at 100 V
and visualized under ultraviolet light (AlphaImager; Alphainnotech, San Leandro, CA).
Detection of vv of IBDV. Specific primers (Table 1) were used to investigate the
presence of the vvIBDV strain. Extraction of RNA and the RT-PCR program were
performed as described above, except for the annealing temperature (50 ºC). Visualization
of bands was done as above.
Results
Infectious bursal disease virus RNAs were detected in all bursa of fabricius samples
obtained from 20 commercial broiler flocks and in IBDV vaccine (CEVAC® GUMBO
L) as evidenced by amplification of the 743-bp region of VP2 gene by RT-PCR (Fig. 1).
There were 3 different RFLP patterns (A-C) (Fig. 2) (Table 2) after digestion of local
IBDV strains with BstNI and MboI enzymes.
Four (20%) strains showed the identical RLFP pattern A, 12 (60%) strains showed
the identical RFLP pattern B, and 4 (20%) strains showed the identical RFLP pattern C.
On other hand, a different RFLP pattern was obtained after digestion of the IBDV vaccine
CEVAC® GUMBO L (Fig. 2) (Table 2). The vvIBDV strains were detected in 4 (20%)
flocks (Fig. 3) and all of these isolates had the same RFLP pattern (C) and the flocks
suffered high mortality (75-80%).

Fig. 1. Agarose gel electorophpresis (2% agarose gel) of 743-bp fragment of the VP2 gene. M
= 100-1500 bp DNA ladder marker (Promega Corp., Madison, WI); Lanes 1 to 8 = Local IBDV
strains (positive; band at 743 bp). Lane 8 = IBDV vaccine (CEVAC® GUMBO L vaccine (CEVA
Sante Animale, Libourne, France) (positive; band at 743 bp). Lane 9 = Negative control.

118

Vet. arhiv 82 (1), 115-124, 2012

Primer’s name
Forward
Reverse
Forward
Reverse

Sequences
5’- GCCCAGAGTCTACACCAT -3’
5’- CCCGGATTATGTCTTTGA -3’
5’- CCGAGGCCACAGATAACCTTAAA -3’
5’- CCTCTAAACGGGTTGAAC -3’
715

743
ASHRAF et al., 2007

JACKWOOD NIELSEN, 1997

Expected RT-PCR
product size (bp) References
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√
√

√

√
√
√
√

172

√

√

154

139
√
√
√
√

119
√

403

209

√
√
√

528

424

MboI

BstNI

√
√

√

362

√

269

√
√

√

229

1

All flocks (n = 20) in this study had a history of clinical symptoms of IBDV, 2Values in parentheses represent the percentage of RFLP molecular
patterns. 3Vaccine strain.

A (20%)2
B (60%)2
C (20%)2
CEVAC® GUMBO L3

RFLP patterns

Table 2. Reverse transcriptase-polymerase chain reaction/restriction fragment length polymorphism (RT-PCR/RFLP) assay
results for vaccine and field strains. Values are the length in base pairs of restriction fragments. Marked boxes designate the
presence of a restriction fragment after digestion with restriction enzymes1.

*This primer was used to detect vvIBDV strain.

Specific*

Universal

Type of
primer

Table 1. Polymerase chain reaction primers used for IBDV and vvIBDV
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Fig. 2. BstNI and MobI restrictions of RT-PCR amplicons of IBDV RNAs obtained from flocks
reared commercially in Jordan. M = 100-1500 bp DNA ladder marker (Promega Corp., Madison,
WI); A = RLFP molecular pattern for 4 IBDV field samples digested by BstNI and MobI enzymes;
B = RLFP molecular pattern for 11 IBDV field samples digested by BstNI and MobI enzymes.
C = RLFP molecular pattern for 5 IBDV field samples digested by BstNI and MobI enzymes.
V = RLFP pattern of vaccine virus (CEVAC® GUMBO L vaccine (CEVA Sante Animale,
Libourne, France) digested by BstNI and MobI enzymes.

Fig. 3. Agarose gel electorophpresis (2% agarose gel) of RT-PCR with specific primers for
vvIBDV strains. M = 100-1500 bp DNA ladder marker (Promega Corp., Madison, WI); Lanes
1-4 = vvIBDV field strains (positive; band at 715 bp). Lanes 5-8 = IBD field strains (positive with
universal primers). Lane 9 = IBDV vaccine (CEVAC® GUMBO L vaccine (CEVA Sante Animale,
Libourne, France) (positive; band at 715 bp). Lane 10 = Negative control.
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Discussion
Classification of IBDV strains by molecular techniques, such as RT-PCR and RFLP,
has been frequently reported in the last decade and has been demonstrated to be a good
tool to identify and classify viral isolates. JACKWOOD and SOMMER (1998) classified
IBDV strains into five molecular groups by RT-PCR of a 743-bp fragment of VP2 gene,
followed by RFLP of this fragment with the restriction enzymes BstNI and MboI, and
they found a high degree of heterogenicity among field strains of IBDV. In the present
study, 20 IBDV field strains were characterized and classified by RT-PCR and RFLP of
a 743-bp fragment of VP2 gene and RFLP of this fragment with the enzymes BstNI, and
MboI.
The results of this study showed the high genetic heterogenicity that exists among
the IBDV field strains detected in Jordan. When RT-PCR products of all local strains of
IBDVs were digested with BstNI and MboI enzymes, 3 different RFLP profiles were
obtained (A-C) (Fig. 1) (Table 2). The RFLP profile A (20%) corresponded to the RFLP
patterns of previously identified (ABDEL-ALIM and SAIF, 2001; JACKWOOD and SOMMER,
1998; TURE et al., 1998; SAREYYUPOGLU and AKAN, 2006). The RFLP profile B (60%)
was found to be the most common and unique molecular pattern detected in Jordan which
did not resemble any IBDV described earlier (ABDEL-ALIM et al., 2003; ABDEL-ALIM and
SAIF, 2001; JACKWOOD and SOMMER, 1997; JACKWOOD and SOMMER, 1998; LIN et al.,
1993; TURE at al., 1998, SAREYYUPOGLU and AKAN, 2006). The RFLP profile C (20%)

was also a unique molecular pattern, which did not resemble any of the IBDV RFLP
in Jordan and those previously published elsewhere (ABDEL-ALIM et al., 2003; ABDELALIM and SAIF, 2001; JACKWOOD and SOMMER, 1997; JACKWOOD and SOMMER, 1998;
LIN et al., 1993; TURE at al., 1998; SAREYYUPOGLU and AKAN, 2006). On other hand, the

RFLP pattern obtained after digestion of the IBDV vaccine (CEVAC® GUMBO L) by the
BstNI and MboI enzymes, was different from those of local strains.
A specific SspI site has previously been identified in all very virulent IBDV (vvIBDV)
strains (LIN et al., 1993; ZIERENBERG et al., 2000; ZIERENBERG et al., 2001). Consequently,
this SspI site has been used as a genetic marker to predict a very virulent phenotype that
must be confirmed by in vivo studies. However, not all vvIBDV have this marker and
some non-vvIBDV strains have been found to contain the SspI marker (ETERRADOSSI
et al., 1999; LIM et al., 1999; SAPATS and IGNJATOVIC, 2002). For these reasons we used
specific primer (ASHRAF et al., 2007) to detect vvIBDV. In the present study 4 (20%)
of the local IBDV isolates were positive (Fig. 3) when we used a specific primer to
detect vvIBDV. It is interesting that all our vvIBDV isolates had the same RFLP pattern
(pattern C) that differs from the patterns detected in Jordan or that have been previously
published. Hence, the detection of vvIBDV strains in Jordan provides an explanation for

Vet. arhiv 82 (1), 115-124, 2012

121

D. A. Roussn et al.: Infectious bursal disease virus strains in Jordan

the occurrence of severe outbreaks of IBDVs in chicken flocks in Jordan that have been
previously vaccinated with IBDV vaccines.
In conclusion, this is the most comprehensive study of molecular typing of IBDV
strains detected in Jordan, and also the first report showing new molecular patterns
different from previously published RT-PCR/RFLP patterns.
_______
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SAŽETAK

Lančana reakcija polimerazom uz prethodnu reverznu transkripciju/polimorfizam dužine restrikcijskih
fragmenata (RT-PCR/RFLP) i RT-PCR specifične početnice za jako virulentne sojeve virusa zarazne bolesti
Fabricijeve burze (ZBFB) bile su rabljene za identifikaciju i karakterizaciju jordanskih terenskih izolata toga
virusa koji su uzrokovali teški oblik bolesti. Za istraživanje je bilo rabljeno 80 uzoraka tkiva Fabricijeve burze
uzetih iz 20 komercijalnih jata tovnih pilića u Jordanu u kojih su ustanovljeni klinički znakovi ZBFB-a. RT-PCR/
RFLP proveden je na odsječku gena VP2 od 743-bp s restrikcijskim enzimima BstNI i MboI. Rezultati upućuju
na postojanje terenskih sojeva virusa ZBFB-a od kojih je 60% izolata imalo jedinstveni RFLP obrazac različit
od onoga već objavljenog drugdje. Ipak, 20% lokalnih sojeva virusa bilo je pozitivno uporabom specifične
početnice za jako virulentni virus i imalo je jedinstveni obrazac RFLP različit u jordanskih izolata u odnosu na
izolate objavljene drugdje.
Ključne riječi: tovni pilići, Jordan, zarazna bolest Fabricijeve burze, polimorfizam dužine restrikcijskih
fragmenata
________________________________________________________________________________________
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