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First Complete Genome Sequence of Chronic Bee Paralysis Virus
Isolated from Honey Bees (Apis mellifera) in China

Beibei Li,2?:¢ Chunsheng Hou,2* Shuai Deng,P Xuefeng Zhang,? Yanna Chu,@P Chunying Yuan,® Qingyun Diao?"*

Institute of Apicultural Research, Chinese Academy of Agricultural Sciences, Beijing, People’s Republic of China®; Key Laboratory of Pollinating Insect Biology,
Ministry of Agriculture, Beijing, People’s Republic of China®; Graduate School of the Chinese Academy of Agricultural Sciences, Beijing, People’s Republic of
China<; Guangdong Entomological Institute, Guangzhou, People’s Republic of Chinad; The Original Bee Breeding Farm of Liaoning Province, Xingcheng, People’s

Republic of China¢e

Chronic bee paralysis virus (CBPV) is a serious viral disease affecting adult bees. We report here the complete genome sequence
of CBPV, which was isolated from a honey bee colony with the symptom of severe crawling. The genome of CBPV consists of two
segments, RNA 1 and RNA 2, containing respective overlapping fragments.
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hronic bee paralysis virus (CBPV) is the causal agent of
adult bee paralysis, which results in severe losses of worker
bees (1, 2). Although CBPV is considered a positive single-
strand RNA virus, it has not been classified to any family. The
morphology of virus particles and structural organization of
RNA genome are distinctive profiles compared with those of
other honey bee RNA viruses (3). The CBPV was first described
in 1963 and induces two types of significantly different disease
symptoms (1). One is abnormal trembling of the body and
wings of bees, which frequently crawl in front of bee hives.
Infected bees show bloated abdomens as a significant symptom
(4). The other is hairless black bright disease. At the beginning,
these bees can fly, and then they become flightless, hairless, and
eventually die after a few days (5). However, these symptoms
are easily confused due to the similarities with other RNA virus
infection (6). Although full-genome sequences of a few CBPV
strains have been reported (3), little is known about Chinese
isolates. The full-genome sequence of CBPV reported here is
from adult bees of Anhui Province, which suffered from heavy
crawling. The genomic RNA of CBPV was extracted from sam-
ples from crawling bee using the QIAamp viral RNA minikit
(Qiagen, Germany), and cDNA was generated with the Super-
Script reverse transcriptase (Invitrogen, USA) and then se-
quenced by Shanghai Sangon Bio-Tech (Shanghai, China). The
genome was assembled using Vector NTIT Advance 11 software.
This is the first full-length sequence of CBPV reported in
China, and the genome analysis of this Chinese isolate of CBPV
showed that it consists of two segments, RNA 1 and RNA 2. RNA
1 is 3,657 nucleotides (nt) in length and contains a large open
reading frame (ORF), which forms three small overlapping ORFs,
including a putative viral RNA-dependent RNA polymerase
(RdRp). RNA 2 contains 2,267 nt and shares 95% and 97% ho-
mology at the nucleotide level with French (accession no.
EU122232) and Japanese (accession no. AB682803) strains. RNA
1 and RNA 2 of the CBPV genome differ significantly from those
of other regions of the world at the amino acid level (7), although
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the genome structure of these two segments was similar to those
genomes (3). This genome sequence will provide insights into
better understanding of the epidemic and phylogeny of currently
isolated CBPV. Also, it can lay the foundation for studying the
infection mechanism and why it is at a high prevalence in China,
especially in the spring.

Nucleotide sequence accession numbers. The genomic se-
quence of the chronic bee paralysis virus has been deposited in the
GenBank under accession numbers KX168412 and KX168413.

ACKNOWLEDGMENTS

This work was supported by the Agricultural Science and Technology
Innovation Program (CAAS-ASTIP-2015-IAR) and The National Natu-
ral Science Foundation of China (grant 31572471).

FUNDING INFORMATION

This work, including the efforts of Qingyun Diao, was funded by
Agricultural Science and Technology Innovation Program (CAAS-
ASTIP-2015-IAR). This work, including the efforts of Chunsheng
Hou, was funded by National Natural Science Foundation of China
(NSFC) (31572471).

REFERENCES

1. Bailey L, Gibbs AJ, Woods RD. 1963. Two viruses from adult honey bees
(Apis mellifera Linnaeus). Virol 21:390—395. http://dx.doi.org/10.1016/
0042-6822(63)90200-9.

2. Allen M, Ball B. 1996. The incidence and world distribution of honey bee
viruses. Bee World 77:141-163. http://dx.doi.org/10.1080/
0005772X.1996.11099306.

3. Olivier V, Blanchard P, Chaouch S, Lallemand P, Schurr F, Celle O,
Dubois E, Tordo N, Thiéry R, Houlgatte R, Ribiére M. 2008. Molecular
characterisation and phylogenetic analysis of chronic bee paralysis virus, a
honey bee virus. Virus Res 132:59-68. http://dx.doi.org/10.1016/
j.virusres.2007.10.014.

4. Bailey L, Gibbs AJ, Woods RD. 1968. The purification and properties of
chronic bee-paralysis virus. ] Gen Virol 2:251-260. http://dx.doi.org/
10.1099/0022-1317-2-2-251.

5. Rinderer TE, Green TJ. 1976. Serological relationship between chronic bee

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00618-16&domain=pdf&date_stamp=2016-8-4
http://genomea.asm.org

Li et al.

paralysis virus and the virus causing hairless-black syndrome in the honey-
bee. J Invertebr Pathol 27:403—405. http://dx.doi.org/10.1016/0022
-2011(76)90107-5.

6. Bailey L. 1967. The incidence of virus diseases in the honey bee. Ann Appl
Biol 60:43—49. http://dx.doi.org/10.1111/j.1744-7348.1967.tb05920.x.

7. Blanchard P, Schurr F, Olivier V, Celle O, Antunez K, Bakonyi T,

Berthoud H, Haubruge E, Higes M, Kasprzak S, Koeglberger H,
Kryger P, Thiéry R, Ribiere M. 2009. Phylogenetic analysis of the
RNA-dependent RNA polymerase (RdRp) and a predicted structural
protein (pSP) of the chronic bee paralysis virus (CBPV) isolated from
various geographic regions. Virus Res 144:334-338. http://dx.doi.org/
10.1016/j.virusres.2009.04.025.

2 genomea.asm.org Genome Announcements July/August 2016 Volume 4 Issue 4 e00618-16


http://genomea.asm.org

	First Complete Genome Sequence of Chronic Bee Paralysis Virus Isolated from Honey Bees (Apis mellifera) in China
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

