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Honey bees (Apis mellifera L.) are infected by a
variety of viruses of worldwide distribution
(Allen and Ball 1996; Ellis and Munn
2005). Some of them, including deformed
wing virus (DWV), acute bee paralysis virus
(ABPV), chronic bee paralysis virus (CBPV),
Kashmir bee virus, and Israeli acute paralysis
virus (IAPV) have been associated with cases
of bee mortality (Berthoud et al. 2010; Gen-
ersch and Aubert 2010). Thus, an increasing
number of studies are being conducted to find
out whether viruses are responsible for the
massive loss of colonies recently experienced in
many countries.

Mexico is a major honey producer, but
despite its beekeeping importance, not much
information exists for this country about the
presence of viral diseases in honey bees. Of the
more than 20 viruses known to infect the honey
bee, the only viruses so far reported from bees
collected in Mexico are CBPV (Bailey 1967),
and more recently sacbrood virus, ABPV, DWV,

and IAPV (Guzman-Novoa et al. 2012). Here,
we report for the first time, the presence in
Mexico of the black queen cell virus (BQCV).

Samples of worker pupae were collected in
RNA Later (Invitrogen Canada, Burlington,
Ontario, Canada) from five colonies kept by
the Ministry of the Environment in Tlalpan,
Distrito Federal, Mexico for different studies.
It was noticed that some of the samples had
a darker color than the typical white pearl
color of healthy brood. Thus, they were
tested for the presence of BQCV using
reverse transcription polymerase chain reac-
tion (RT-PCR) at the University of Guelph, in
Guelph, Ontario, Canada.

Total RNA was extracted from 12 samples
collected from five colonies (at least two
samples per colony) by homogenizing five
pupae per sample as per Chen et al. (2000); all
pupae showed a dark color. All items that were
used for macerating bees or mites, or extracting
RNA, were thoroughly washed and then auto-
claved prior to these procedures. The homoge-
nates were extracted twice with chloroform and
the RNA was precipitated using LiCl as de-
scribed by Sambrook et al. (1989). The amount
of total RNA extracted was determined with a
spectrophotometer (Nanovue GE Healthcare;
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Cambridge, UK). For cDNA synthesis, 2 μg of
total RNA was reverse-transcribed using Oligo
(dT) and M-MuLV RT with the RevertAidTM H
Minus First Strand cDNA Synthesis Kit
(Fermentas Life Sciences; Burlington, Ontario,
Canada), following the instructions of the manu-
facturer.

The primer sequences used to detect the
BQCV were those reported by Benjeddou et
al. (2001) with a slight modification to obtain a
shorter PCR product and thus avoid hairpin
loops. To modify the primers, the complete
genome sequence of BQCV was obtained from
the National Centre for Biotechnology Informa-
tion. The sequence was aligned using CLUS-
TALX and the primers were redesigned by
removing bases at the 5′ ends using Gene
Runner (Version 3.05, Hastings Software Inc.,
New York, USA). The redesigned primers (F:
GTCAGCTCCCACTACCTTAAAC and R:
CAACAAGAAGAAACGTAAACCAC) were
ordered from Laboratory Services of the Uni-
versity of Guelph.

The PCR reactions were done with a Master-
cycler (Eppendorf, Mississauga, Ontario, Can-
ada). Each 15 μL of reaction contained 1.5 μL
of 10x PCR buffer (New England BioLabs;
Pickering, Ontario, Canada), 0.5 μL 10 mM of
dNTPs (Bio Basic Inc.; Markham, Ontario,
Canada), 1 μL of 10 μM for forward and
reverse primers, 0.2 μL 5 U/μL of Taq
polymerase (New England BioLabs), 1 μL of
the cDNA sample, and 7.8 μL of dd H2O. The
thermocycler was programmed to run at 94 °C
for 3 min, followed by 35 cycles of 30 s at 94 °C,
60 s at 58 °C and 60 s at 72 °C, and a final
extension step at 72 °C for 10 min. PCR products
were separated by electrophoresis in 1.1 % aga-
rose gels and stained with ethidium bromide. The
amplified bands were captured in pictures using a
digital camera with a Benchtop UV Transillumi-
nator (BioDoc-ItM Imaging System; Upland, CA,
USA). The 12 samples of the five colonies
generated bands of 698 bp as expected for
positive identification of BQCV (Fig. 1). To
confirm identification, PCR products were puri-
fied using the EZ-10 Spin Column DNA Gel
Extraction Kit (Bio Basic Canada Inc.; Mark-

ham, Ontario, Canada) and sequenced at the
Laboratory Services of the University of Guelph.
To verify specificity, the sequences were blasted
with sequences of BQCV (GenBank accession
no. AF183905) and all of them showed ≥97%
identity.

This is the first molecular report of BQCV
infecting honey bees in Mexico. Further studies
will be needed to determine the prevalence of
honey BQCV in different regions of Mexico, as
well as its impact on honey bee health.
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Note scientifique: découverte de la présence du virus
de la cellule royale noire chez des abeilles (Apis
mellifera) au Mexique

Eine wissenschaftliche Notiz zum ersten Nachweis des
Black Queen Cell Virus bei Honigbienen (Apis
mellifera) in Mexiko
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