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ABSTRACT Here, we report the complete coding genome sequence of a novel reas-
sortant and very virulent infectious bursal disease virus (IBDV), designated JBN2011.
Characterization of the JBN2011 genome suggests that it is a rare recombinant virus
having a very virulent IBDV segment A and a Bursine-2-like attenuated IBDV segment B.

Infectious bursal disease virus (IBDV) is an important viral pathogen of poultry. Two
serotypes of IBDV are recognized, serotype 1 viruses, which are pathogenic for

chickens, and serotype 2 viruses, which are not. Serotype 1 viruses are further classified
into the following four pathotypes: attenuated (at), classical virulent (cv), antigenic
variant (av), and very virulent (vv) (1). IBDV is a birnavirus with a bisegmented RNA
genome (segments A and B).

In 2011, in South Korea, the egg inoculation method was used to isolate an IBDV
from pathognomonic bursas of Fabricius (BFs) from a dead 4-week-old broiler chicken
suspected of having infectious bursal disease (2). The virus caused a mortality rate of
80% in 3-week-old pathogen-free chickens, indicating vvIBDV. Here, the complete
coding genome sequence of the virus was obtained using direct sequencing of both
directions and overlapping PCR. Editing and alignment of multiple sequences were
carried out using CLC Genomics Workbench version 6.7.2 (CLC bio, Aarhus, Denmark).
Phylogenetic analysis was performed using MEGA version 7.0 (3).

Segment A has a coding region (3,085 nucleotides) containing two partially over-
lapping open reading frames that encode VP5 (159 amino acids [aa]) and a precursor
polyprotein (pp) (1,012 aa). During virus replication, the PP is cleaved to yield VP2, VP4,
and VP3 by autocatalysis. The VP5 protein contains four extra N-terminal aa residues
(MLSL), as found in vvIBDV and cvIBDV (4). VP2 contains several aa residues (222A, 242I,
253Q, 256I, 279 D, 284A, 294I, and 299S), which are unique among vvIBDV strains (5, 6).
Phylogenetic analysis based on the nucleotide sequences of VP2 showed that it
clustered with vvIBDV strains. These findings indicate that JBN2011 harbors segment A
derived from field vvIBDV.

Segment B encoding VP1 (881 aa) harbored aa substitutions at positions I61V,
D146E, N147G, E242D, A287T, M390L, D393E, P562S, P687S, and R695K, which are
typical of non-vvIBDVs (7–10). In particular, the aa sequence of the B-marker region (11)
of VP1 was identical to that of Bursine-2 (atIBDV vaccine strain) and Edgar (cell
culture-adapted cvIBDV). Other vaccine strains, such as Winterfield 2512, Lukert, D78,
and 228E, differ from JBN2011 with respect to the aa at position 121; they also show
lower nucleotide identity (99.2 to 97.0%) with JBN2011 than with Bursine-2 and Edgar
(99.8%). This is supported by results of phylogenetic analysis of VP1 sequences;
JBN2011 was most closely related to Bursine-2-like atIBDVs. Altogether, these findings
indicate that JBN2011 harbors segment B derived from atIBDV vaccine strains, such as
Bursine-2, but still maintain a vv phenotype. The results also highlight the potential risk
of using live IBDV vaccines in regions of endemicity.
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Accession number(s). The sequence of JBN2011 has been deposited in GenBank
under accession numbers MF188862 (segment A) and MF188863 (segment B).

ACKNOWLEDGMENT
This research was supported by a grant from the APQA (no. B-1543084-2014-15-02),

Republic of Korea.

REFERENCES
1. van den Berg TP, Morales D, Eterradossi N, Rivallan G, Toquin D, Raue R,

Zierenberg K, Zhang MF, Zhu YP, Wang CQ, Zheng HJ, Wang X, Chen GC,
Lim BL, Müller H. 2004. Assessment of genetic, antigenic and pathotypic
criteria for the characterization of IBDV strains. Avian Pathol 33:470 – 476.
https://doi.org/10.1080/03079450400003650.

2. Jeon WJ, Lee EK, Joh SJ, Kwon JH, Yang CB, Yoon YS, Choi KS. 2008. Very
virulent infectious bursal disease virus isolated from wild birds in Korea:
epidemiological implications. Virus Res 137:153–156. https://doi.org/10
.1016/j.virusres.2008.06.013.

3. Kumar S, Stecher G, Tamura K. 2016. MEGA7: molecular evolutionary
genetics analysis version 7.0 for bigger datasets. Mol Biol Evol 33:
1870 –1874. https://doi.org/10.1093/molbev/msw054.

4. Boot HJ, ter Huurne AA, Hoekman AJ, Peeters BP, Gielkens AL. 2000.
Rescue of very virulent and mosaic infectious bursal disease virus from
cloned cDNA: VP2 is not the sole determinant of the very virulent
phenotype. J Virol 74:6701– 6711. https://doi.org/10.1128/JVI.74.15.6701
-6711.2000.

5. Brandt M, Yao K, Liu M, Heckert RA, Vakharia VN. 2001. Molecular
determinants of virulence, cell tropism, and pathogenic phenotype of
infectious bursal disease virus. J Virol 75:11974 –11982. https://doi.org/
10.1128/JVI.75.24.11974-11982.2001.

6. Patel AK, Pandey VC, Pal JK. 2016. Evidence of genetic drift and reas-
sortment in infectious bursal disease virus and emergence of outbreaks

in poultry farms in India. Virusdisease 27:161–169. https://doi.org/10
.1007/s13337-016-0306-z.

7. Islam MR, Zierenberg K, Eterradossi N, Toquin D, Rivallan G, Müller H.
2001. Molecular and antigenic characterization of Bangladeshi isolates of
infectious bursal disease virus demonstrate their similarities with recent
European, Asian and African very virulent strains. J Vet Med B Infect Dis
Vet Public Health 48:211–221. https://doi.org/10.1046/j.1439-0450.2001
.00449.x.

8. Ren X, Xue C, Zhang Y, Chen F, Cao Y. 2009. Genomic analysis of one
Chinese strain YS07 of infectious bursal disease virus reveals unique
genetic diversity. Virus Genes 39:246 –248. https://doi.org/10.1007/
s11262-009-0379-5.

9. Petkov D, Linnemann E, Kapczynski DR, Sellers HS. 2007. Full-length
sequence analysis of four IBDV strains with different pathogenicities.
Virus Genes 34:315–326. https://doi.org/10.1007/s11262-006-0021-8.

10. Wei Y, Li J, Zheng J, Xu H, Li L, Yu L. 2006. Genetic reassortment of
infectious bursal disease virus in nature. Biochem Biophys Res Commun
350:277–287. https://doi.org/10.1016/j.bbrc.2006.09.040.

11. Alfonso-Morales A, Rios L, Martínez-Pérez O, Dolz R, Valle R, Perera CL,
Bertran K, Frías MT, Ganges L, Díaz de Arce H, Majó N, Núñez JI, Pérez LJ.
2015. Evaluation of a phylogenetic marker based on genomic segment
B of infectious bursal disease virus: facilitating a feasible incorporation of
this segment to the molecular epidemiology studies for this viral agent.
PLoS One 10:e0125853. https://doi.org/10.1371/journal.pone.0125853.

Lee et al.

Volume 5 Issue 34 e00730-17 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/MF188862
https://www.ncbi.nlm.nih.gov/nuccore/MF188863
https://doi.org/10.1080/03079450400003650
https://doi.org/10.1016/j.virusres.2008.06.013
https://doi.org/10.1016/j.virusres.2008.06.013
https://doi.org/10.1093/molbev/msw054
https://doi.org/10.1128/JVI.74.15.6701-6711.2000
https://doi.org/10.1128/JVI.74.15.6701-6711.2000
https://doi.org/10.1128/JVI.75.24.11974-11982.2001
https://doi.org/10.1128/JVI.75.24.11974-11982.2001
https://doi.org/10.1007/s13337-016-0306-z
https://doi.org/10.1007/s13337-016-0306-z
https://doi.org/10.1046/j.1439-0450.2001.00449.x
https://doi.org/10.1046/j.1439-0450.2001.00449.x
https://doi.org/10.1007/s11262-009-0379-5
https://doi.org/10.1007/s11262-009-0379-5
https://doi.org/10.1007/s11262-006-0021-8
https://doi.org/10.1016/j.bbrc.2006.09.040
https://doi.org/10.1371/journal.pone.0125853
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENT
	REFERENCES

