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Table 1. Virus primers used in this study
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15
i3
(bp)

iR B

GenBank
accession
no.

ESBUN

BQCVF
TGGTCAGCTCCCACTACCTTAAAC

BOQCV R
GCAACAAGAAGAAACGTAAACCAC

701

Structural
polyprotein
gene

AF183905

Benjeddou er a/., 2001
Leat, ef al, 2000

DWVF
ATCAGCGCTTAGTGGAGGAA
DWVR
TCGACAATTTTCGGACATCA

710

Structural
polyprotein
gene

EU836051

Baker and Schroeder,
2008

KBV F
GATGAACGTCGACCTATTGA
KBV R
TGTGGGTTGGCTATGAGTCA

414

RNA
polymerase
gene

NC_004807

Stoltz et al., 1995
De Miranda et al., 2004

KVEF
GGACTGAACCAAATCCGATGTCAT
KVR
TCTCAAGTTCGGGACGCATTCCACG

377

VP1 gene for
polyprotein

NC_005876

Fujiyuki ef al, 2004

SBVF
GCTGAGGTAGGATCTTTGCGT
SBVR
TCATCATCTTCACCATCCGA

823

Structural
polyprotein
gene

NC_002066.

Chen et al., 2005
Ghosh et al., 1999

CBPVFE

AGTTGTCATGGT AACAGGATACGAG
CBPVR
TCTAATCTTAGCACGAAAGCCGAG

455

Structural
polyprotein
gene

AF461061

Ribiere et al., 2002

ABPVF
TTAGTGTCCAGAGACTGTATC CA
ABPVR
GCTCCTATTGCTCGGTTTTTCGGT

900

Structural
polyprotein
gene

AF150629

Benjeddou er aZ, 2001

VDVF
CGGGACCAACCACTTGTAATG
VDVR
TATCTTCATCAGGCGCACACC

315

Structural
polyprotein
gene

EU779940

Ongus et al., 2004
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Fig 1. Virus-infected symptoms in honeybee (Apis mellifera).
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Table 2. Occurrence and prevalence of honeybee virus during 2008 to 2012.

Type of Virus 'Sample number No. of Infected Infected (%)
ABPV 243 0 0
CBPV 243 0 0
BQCV 243 12 4.9
DWV 243 55 22.6
KBV 243 19 7.8

SBV 243 9 3.7
KV 243 19 7.8
VDV 142 26 18.3

" Adult bees were collected form 52 apiaries, which 10 adult bees per colony were pooled and mixed for RT-PCR assay ,
and 5 colonies per apiary.
> VDV survey was not included until 2011.

xR= HERERAYWHE D O

Table 3. Frequency of virus infection in single adult bee sample

No. of virus Type of infection Frequency (%)
DWV 2.7 (3/110)

1 VDV 23.6 (26/110)
BQCV+DWV 0.9 (1/110)
2 KV+DWV 2.7 (3/110)
KV+VDV 2.7 (3/110)
BQCV+SBV+DWV 0.9 (1/110)
’ DWV+KV+VDV 3.6 (4/110)
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DWV ~ KBV Kz KV » & DMV Fyjsk £ i3
MR E 2SN TERER B B
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Table 4. Detection of viruses in single beehive

Virus Adult Larva Pupa Queen Mite
ABPV N. D. N. D. N. D. N.D. N. D.
BQCV N. D. + + + N.D
KBV N. D. + + + +
KV N. D. N. D. N.D. + +
SBV N. D. + N.D. N.D. N. D.
DWV + + + + +
CBPV N. D. N. D. N. D. N. D. N. D.

Ten adult bees, one queen, 5 mites, 5 larvae and 5 pupae were collected from a single beehive. Samples were mixed and

total RNA was extracted, except the queen.
N.D.: non-identified. +:Virus detected by RT-PCR.
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DWV(22.3%) sz VDV(18.3%) £ =+ -
[P A T s B DR B e R iy B AR V)
#HE8 (Shen etal., 2005; Zhang, et
al.,, 2007) » HH7N1E 5 1% B i 1Y &
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Distribution and prevention strategy of honeybee
(Apis mellifera L.) viruses in Taiwan

Mei-Chun Lu'*, Huei-hu Wu', Yu-Chin Lo"

Abstract

This study surveyed the occurrence and prevalence of 8 important pathogenic
viruses on the honey bee, Apis mellifera. Adult bee samples were collected from
52 apiaries, 243 samples, throughout the island during 4 years, and were analyzed
by using reversed transcription polymerase chain reaction(RT-PCR) method. About
22.6% of the honey bee samples were found to be infected by the deformed wing
virus (DWV) and 18.3% by the Varroa destructor virus (VDV-1). The Kasmir bee
virus (KBV), kakugo virus (KV), black queen cell virus (BQCV), and sacbrood
virus (SBV) were detected at the lower levels of 7.8%, 7.8%, 4.9%, and 3.7%,
respectively. Acute bee paralysis virus (ABPV) or chronic bee paralysis virus
(CBPV) infections were not detected in all adult bee samples. In 110 single bee
samples, multiple infections were detected, with dual and triple infections at 6.3%
and 4.5%, respectively. Types of infected viruses were different in the same colony.
A comprehensive discussion for bee virus prevention was performed in the text.

Keyword: Apis mellifera, Bee virus, Reverse transcription polymerase chain
reaction

! Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan, Taiwan, R. O. C.
*Corresponding author: lumj@mdais.gov.tw

61



