Vet. Med. — Czech, 48, 2003 (12): 359—-362

Original Paper

Restriction fragment length polymorphism analysis
of isolates of infectious bursal disease viruses

from Turkey

G. Ozsry, H.B. ErTAS, A. MUZ

Department of Microbiology, Faculty of Veterinary Medicine, University of Firat, Elazig, Turkey

ABSTRACT: Infectious bursal disease Virus (IBDV) specific reverse transcriptase/polymerase chain recation (RT/PCR)

positive 40 broiler bursa fabricius samples obtained from a commercially reared flock were investigated for genetic
diversity by PCR-RFLP assay. The assay amplifies a 743 bp fragment of the IBDV VP2 gene. The RFLP profiles of 40
of these positive samples were determined using the enzyme Mbol. Most of the viruses had the same RFLP with the

Mbol enzyme. RFLP analysis of the isolates produced two different band profiles. The results of this study showed

that little genetic heterogeneity exists among IBDV strains in a infected flock.
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For many years, infectious bursal disease (IBD)
(Gumboro disease) has constituted a serious prob-
lem for the poultry industry (van den Berg, 2000).
Different antigenic and pathogenic types of this virus
have been identified (Jackwood and Nielsen, 1997).
Because antigenic typing of IBDV strains using cross
virus neutralization requires adaptation of the virus
to grow in cell culture and production of antiserum
to the new strain, new methods for characteriza-
tion of these viruses were sought (Jackwood et al.,
2001). Monoclonal antibodies have also been used to
characterize the antigenic differences among IBDV
strains (Snyder ef al., 1988a). The antigen-capture
enzyme linked immunosorbent assay (AC-ELISA)
was used to differentiate IBDV strains (Snyder et
al., 1988b). These procedures are laborious, time
consuming and more or less sensitive (Zierenberg
et al., 2001). It can be difficult to adapt some IBDV
isolates to propagate in cell culture. These assays can
detect the presence of IBDV in a sample but do not
identify the serotype or antigenic subtype (Jackwood
and Jackwood, 1994).

In recent years, the use of molecular techniques
to detect genetic changes in IBDV has increased
greatly (Wu et al., 1992; Stram et al., 1994; Jackwood
and Jackwood, 1997; Akin et al., 1998). The current
technologies for typing IBDV include molecular
methods that amplify specific segments of the IBDV

genome by the reverse transcriptase-polymerase
chain reaction (RT/PCR) followed by restriction
fragment length polymorphism (RFLP) (Dybing
and Jackwood, 1996; Jackwood and Nielsen, 1997;
Jackwood and Sommer, 1997; Ture et al., 1998). These
assays examine nucleotide sequences of the VP2
gene responsible for encoding the major antigenic
determinants of the virus (Schnitzler, 1993). The
RT/PCR-RFLP assays appear to be more sensitive
than other diagnostic assays including AC-ELISA.
Using RT/PCR and RFLP, researches were able to
characterize antigenic subtypes as well as differenti-
ate pathogenic isolates from vaccine virus (Lin et
al., 1993; Liu et al., 1994; Jackwood and Jackwood,
1994, 1997; Jackwood and Nielsen, 1997).

Different restriction enzymes have been used
for RFLP of IBDV. The enzymes BstNI or EcoRII,
Sty1, Dral, Sspl, Sacl, Sau3AI or Mbol, Stul, Haelll,
Tagl and BspMI are all currently used in various
combinations or alone (Jackwood and Jackwood,
1997; Jackwood and Nielsen, 1997; Dormitorio et
al., 1997; Jackwood and Sommer, 1998, 1999; Banda
et al., 2001).

The aim of this study was to investigate the ge-
netic variation among IBDV isolates from commer-
cially reared chickens in Elazig province located in
the East of Turkey with the use of restriction enzyme
Mbol in RT/PCR-RFLP.
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MATERIAL AND METHODS

Bursa samples

RT-PCR positive bursa samples were obtained
from a commercially reared chicken flocks suspected
of IBD. The samples were collected during slaugh-
tering from an abattoir in Elazig province located
in the East of Turkey. Each sample was from same
chicken flock. A total of 40 IBDV positive bursa sam-
ples used to determine genetic diversity of IBDV’s.

Tri Reagent method

Before use, bursae thawed, and a 50-100 mg
tissue sample of each bursa was homogenized in
1 ml Tri Reagent™ solution (Sigma, Product No.
T9424, Technical Bulletin MB-205) using a mini
hand-homogenizer. This homogenate was used
for RNA extraction.

Viral RNA from vaccine strain (live attenuated
IBDV vaccine Hipragumboro-CH/80 used as posi-
tive control) and bursa tissue was extracted using
Tri Reagent solution, according to manufacturer’s
instructions. The homogenate was stored for 5 min
at room temperature to permit the complete dis-
sociation of nucleoprotein complexes. Next, 0.2 ml
chloroform was added to per 1 ml homogenate. The
resulting mixture was kept at room temperature for
15 min and centrifuged at 13.000 x g for 15 minutes.
After centrifugation, the aqueous phase was trans-
ferred to anew tube. RNA was precipitated from the
aqueous phase by mixing with 0.5 ml isopropanol.
The mixture was stored at room temperature for
10 min and centrifuged at 13.000 x g for 8 minutes.
The supernatant was removed and the RNA pel-
let washed with 70% ethanol and centrifuged at
10.500 x g for 5 minutes. Finally, the pellet was dried
for 3-5 min, resuspended in 50 ul of diethylpyrocar-
bonate (DEPC) treated sterile distilled water (DEPC-
sdH,0) and stored at —20°C until further use.

Primers

A primer pair designed by Jackwood and Sommer
(1997) was used in this study. These primers desig-
nated 700-5" and 700-3" were designed to amplify
a 743-bp fragment of the VP2 gene from 701 bp to
1444 bp (Kibenge et al., 1990). The concentration of
primers was 1.0 uM.

360

Reverse transcription

The RevertAid ™ First Strand cDNA Synthesis kit
(MBI, Fermentas, Lithuania) was used according to
the manufacturer’s instructions to produce cDNA
from the RNA in these samples.

20 pl reaction mixture contained 2 ul extracted
RNA sample (boiled for 5 minutes); 4 pl of 5x re-
action buffer, 2 pl each of 10 mM dNTPs; 1 ul of
Ribonuclease inhibitor (20 u/ul); 1 pul of random
hexamer primer; 1 pl of RevertAid M-MuLV reverse
transcriptase (200 u/pl). The reaction was allowed
to proceed for 10 min at 25°C, followed by incuba-
tion at 42°C for 1 hour. The temperature was then
raised to 70°C for 10 min, after which the sample
was rapidly cooled to 4°C.

PCR

Five pl of the cDNA was added to 50 ul of PCR
reaction mixture containing 2.5 ul of 25 mM MgCl,;
5 ul of 10 x PCR buffer; 4 pl each of 10 mM dNTPs;
4 pl of primer (50 pM); 0.25 ul of Taq Polymerase
and 23 pl distilled water. Amplification was carried
out at 95°C for 2 min, 35 cycles at 95°C for 1 min,
and 53°C for 1 min 30 s, 72°C for 1 min and final
extension at 72°C for 7 minutes. A 10 ul sample of
each reaction was analyzed on a 2.5% agarose gel
containing 0.5 pg/ml ethidium bromide. The DNA
fragments were visualized by UV illumination and
photographed.

RT/PCR products were digested with the restric-
tion enzyme Mbol. The enzyme was used to gener-
ate RFLP patterns that distinguished viruses into
molecular groups.

Ten microliter aliquots of RT/PCR reaction prod-
ucts were digested with 1 pl of the restriction en-
zyme (Mbol; 10 U/ul) (Fermentas, Lithuania) and
incubated for 2 h at 37°C. The Mbol digested prod-
ucts were separated on 2.5% agarose gels and visu-
alized with ethidium bromide staining. Sizes of the
RFLP bands were determined by comparison with
a 100 bp DNA ladder (Fermentas, Lithuania).

RESULTS

IBDV was detected in 40 out of a total of 56 bursa
tissue samples from commercially reared chicken

flocks. In the agarose gel electrophoresis of the
RT/PCR-RFLP products digested with Mbol, two
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different band profiles were obtained (Figure 1).
The one profile generated two distinct bands and
another profile generated three bands. The bands
in length 364 bp and 236 bp were obtained with
each 40 samples. But the band in length 142 bp
was obtained with only ten samples. Results of the
RT/PCR-RFLP assay indicated that little genetic
heterogeneity exists among strains of IBDV.

DISCUSSION

RT/PCR-RFLP has become a popular diagnostic
assay for IBDV because it can be used to quickly
detect these viruses (Jackwood et al., 2001). To detect
the genetic variations among IBDV isolates, the hy-
pervariable region located in VP2 gene of IBDV was
amplified by PCR (Liu et al., 1994). In the present
study, 40 viruses were detected by RT/PCR, and the
RFLPs of the 743 bp VP2 fagment.

RFLP has successfully been applied in the hyper-
variable region of VP2 gene of IBDV. The RT/PCR-
RFLP assay examines the 743 bp product for the
presence and location of multiple BstNI or Mbol
restriction sites by comparing the sizes of the result-
ing restriction fragments (Jackwood and Sommer,
1997). Different enzymes have ben used for RFLP
analysis of IBDV. Among them, BstNI or Mbol ap-
pear to the provide best discrimination for IBDV iso-
lates (Jackwood and Sommer, 1998). Jackwood and
Sommer (1998) reported that fewer RFLP profiles
were observed using the BstNI enzyme compared
with the Mbol enzyme. The BstNI enzyme recog-
nizes a six-base sequence in the RT/PCR products
compared with Mbol, which recognizes a four base-
sequence. Thus the probability of observing a new
BstNI RFLP is lower compared with observing a
new Mbol RFLP because there is a lower probability

Figure 1. Restriction fragment length
polymorphisms results of IBDV iso-
lates; 1-15 = IBDV isolates, M = 100 bp
DNA ladder

of observing the six-base recognition sequence for
BstNIin the 743 bp RT/PCR product compared with
the four-base Mbol recognition sequence (Jackwood
and Sommer, 1998). For this reason, we used Mbol
for restriction analysis to investigate genetic diver-
sity among IBDV isolates.

Some studies indicated that little genetic hetero-
geneity exists among domestic and international
IBDV samples and vaccine strains tested using
RT/PCR-RFLP (Jackwood and Sommer, 1997, 1998).
In contrast to the conserved genetic heterogeneity
among vaccine strains of IBDV in a study showed
that a relatively large amount of genetic heterogene-
ity existed in field viruses from commercially reared
chicken flocks (Jackwood and Sommer, 1998). All
the isolates were successfully typed using RT/PCR-
RFLP in this study. Two different RFLP’s were de-
tected among 40 IBDV isolates. Results of this study
were in agreement with the reports that little genetic
heterogeneity exists in domestic and international
IBDV samples with RT/PCR-RFLP assay.

The results of this study indicated that little genet-
ic heterogeneity exists among IBDV samples from
commercially reared chickens. Our samples were
taken from same chicken flock and this may due to
the differences in the results of another studies. If
strains were isolated from different chicken flocks,
a larger heterogeneity could have been obtained
in this study.

Acknowledgment

We thank Dr. D.J. Jackwood and S.E. Sommer
(from Food Animal Health Research Program,
Ohio State University, Ohio Agricultural Research
and Development Center, Wooster, Ohio, USA) for
supplying IBDV-specific primers, respectively.

361



Original Paper

Vet. Med. — Czech, 48, 2003 (12): 359-362

REFERENCES

Akin A., Wu C.C,, Lin T.L. (1998): A comparison of two
RNA isolation methods for double-stranded RNA of
infectious bursal disease virus. J. Virol. Methods, 74,
179-184.

Banda A., Villegas P., El-Attrache J., Estevez C. (2001):
Molecular characterization of seven field isolates of
infectious bursal disease virus obtained from commer-
cial broiler chickens. Avian Dis., 45, 620-630.

Dormitorio T.V., Giambrone ].J., Duck L.W. (1997): Se-
quence comparisons of the variable VP2 region of eight
infectious bursal disease virus isolates. Avian Dis., 41
(1), 36-44.

Dybing J.K., Jackwood D.]. (1996): Restriction analysis of
the MD infectious bursal diseas evirus strain. Avian
Dis., 40, 931-937.

Jackwood D.J., Jackwood R.J. (1994): Infectious bursal
disease viruses: molecular differentiation of antigenic
subtypes among serotype 1 viruses. Avian Dis., 38,
531-537.

Jackwood D.], Jackwood R.]. (1997): Molecular identifica-
tion of infectious bursal disease virus strains. Avian
Dis., 41, 97-104.

Jackwood D.]., Nielsen C.K. (1997): Detection of infectious
bursal disease viruses in commercially reared chickens
using the reverse transcriptase/polymerase chain reac-
tion-restriction endonuclease assay. Avian Dis., 41,
137-143.

Jackwood D.J., Sommer S.E. (1997): Restriction fragment
length polymorphisms in the VP2 gene of infectious
bursal disease viruses. Avian Dis., 41, 627-637.

Jackwood D.J., Sommer S.E. (1998): Genetic heterogene-
ity in the VP2 gene of infectious bursal disease viruses
detected in commercially reared chickens. Avian Dis.,
42, 321-339.

Jackwood D.J., Sommer S.E. (1999): Restriction fragment
length polymorphisms in the VP2 gene of infectious
bursal disease viruses from outside the United States.
Avian Dis., 43, 310-314.

Jackwood D.]J., Byerley E.H., Sommer S.E. (2001): Use of a
genetic marker for wild-type potentially pathogenicinfec-
tious bursal disease viruses. Avian Dis., 45, 701-705.

Lin Z., Kato A., Otaki Y., Nakamura T., Sasmaz E., Ueda
S. (1993): Sequence comparisons of a highly virulent

infectious bursal disease virus prevalent in Japan.
Avian Dis., 37, 315-323.

Kibenge F.S., Jackwood D.]., Mercado C.C. (1990): Nucle-
otide sequence analysis of genome segment A of infec-
tious bursal disease virus. J. Gen. Virol., 71, 569-577.

Liu H.J., Giambrone J.J., Dormitorio T. (1994): Detection
of genetic variations in serotype I isolates of infectious
bursal disease virus using polymerase chain reaction
and restriction endonuclease analysis. J. Virol. Meth-
ods, 48, 281-291.

Schnitzler D., Bernstein F., Muller H., Becht H. (1993):
The genetic basis for the antigenicity of the VP2 protein
of the infectious bursal disease virus. J. Gen. Virol., 74,
1563-1571.

Stram Y., Meir R., Molad T., Blumenkranz R., Malkinson
M., Weisman Y. (1994): Applications of the polymerase
chain reaction to detect infectious bursal disease virus
in naturally infected chickens. Avian Dis., 38, 879-884.

Snyder D.B., Lana D.P,, Cho B.R., Marquardt W.W.
(1988a): Group and strain specific neutralization sites
of IBDV defined with monoclonal antibodies. Avian
Dis., 32, 527-534.

Snyder D.B., Lana D.P,, Savage P.K,, Yancey F.S., Mengel
S.A., Marquardt W.W. (1988b): Differentiation of infec-
tious bursal disease viruses directly from infected tis-
sues with neutralizing monoclonal antibodies: evidence
of a major antigenic shift in recent field isolates. Avian
Dis., 32, 535-539.

Ture O., Saif Y.M., Jackwood D.]. (1998): Restriction frag-
ment length polymorphism analysis of highly virulent
strains of infectious bursal disease viruses from Hol-
land, Turkey, and Taiwan. Avian Dis., 42, 470-479.

Van den Berg T.P,, Eterradossi N., Toquin D., Meulemans,
G. (2000): Infectious bursal disease (Gumboro disease).
Rev. Sci. Tech., 19, 509-543.

WuC.C, LinTL. Zhang H.G., Davis V.S., Boyle ].A. (1992):
Molecular detection of infectious bursal disease virus
by polymerase chain reaction. Avian Dis., 36, 221-226.

Zierenberg K., Raue R., Miiller H. (2001): Rapid identifi-
cation of “very virulent” strains of infectious bursal
disease virus by reverse transcription-polymerase chain
reaction combined with restriction enzyme analysis.
Avian Pathol., 30, 55-62.

Received: 03-07-10
Accepted after corrections: 03-11-16

Corresponding Author

Gokben Ozbey, Department of Microbiology, Faculty of Veterinary Medicine, University of Firat,

23119 Elazig, Turkey

Tel. + 90 424 237 00 00/6451, fax + 90 424 238 81 73, e-mail: gokbenosbey@yahoo.com

362



