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Meliponiculture is a traditional activity in northern and
northeastern Brazil, where it represents a complemen-
tary source of income (Ueira-Vieira et al. 2013). Indig-
enous Brazilian people have domesticated some species
of stingless bees, such as the Melipona genus, due to
their heartiness and honey production.

Rational rearing for commercialization of the
Melipona scutellaris bee is common in northeastern
Brazil. Their hive structure is different from honeybee
mainly for lower number of workers than Apis
mellifera . The honey and pollen are stored in a pot.
The larval food is provisioned by workers, and after the
queen lays eggs, the cell is totally closed by the worker.
Therefore, there is no contact between the workers and
larvae like in the honeybee. The caste determination
mechanism in the Melipona genus is based on the
interaction between environmental and genetic compo-
nents, which is different from other bees (Kerr and
Nielsen 1966).

Recently, our research group has received a large
amount of information from beekeepers about a decrease
in the stingless bee population as well as an increase in
the number of dead stingless bees. Therefore, we per-
formed reverse transcription polymerase chain reaction
(RT-PCR) screening of seven viruses in M. scutellaris
sampled from two meliponaries in Brazil.

Workers of M. scutellaris were collected from the
meliponary at the Federal University of Uberlandia,
Minas Gerais State (S 180 55′/W 450 17′) (n=10 hives)
and a meliponary at Igarassu City, Pernambuco State
(07° 50′ 03″ S 34° 54′ 23″W) (n=5 hives). Only forager
bees were used for molecular analysis, and they were
collected after arriving back to the hive.

The total RNAwas extracted from five stingless bees
per hive using the TRIzol reagent (Invitrogen), accord-
ing to manufacturer’s recommendations. The total RNA
was treated with DNAse enzyme (Promega) and used
for reverse transcription using M-MLV reverse tran-
scriptase (USB), according to the manufacturer’s rec-
ommendations. The rp49 gene was used to test the
quality of complementary DNA (cDNA).

Seven RNA viruses were analyzed using specific
primers synthesized for each type of virus (see supple-
mentary material, Table S1). DNA amplification of the
different viruses was performed using Taq polymerase
Platinum (Invitrogen) according to the manufacturer’s
instructions.

For in silico analysis, the CAP3 sequence assembly
software was used to form a contig among sequencing
repetitions (three replicate sequences for each amplicon).
Phylogenetic analysis was performed using the Maxi-
mum Parsimony Method Software Mega 6 with the
statistical analysis based on 1000 bootstrap replications.

After observing stingless bee death in our
meliponary (Minas Gerais State in Brazil), we analyzed
whether viruses were present inM. scutellaris stingless
bees. Among the seven viruses screened by RT-PCR,
positive results were only obtained for the acute bee
paralysis virus (ABPV), and surprisingly, the infection
was present in all 10 of the hives tested (Figure 1). The
hives were observed weekly and the population was
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decreasing until the queen’s death, in about 6 months.
On the other hand, five hives with healthy bees from
Igarassu City, Pernambuco State, Brazil, sited almost
2000 km from the infected meliponary, were screened
for all seven viruses, and the results were negative.
Nevertheless, we cannot affirm if the death reason of
the infected bees was the ABPV infection, because this
stingless bee is very sensible to changes in environmen-
tal conditions.

One ABPVamplicon was cloned and sequenced. In
silico analysis revealed 98 % identity with ABPV from
honeybees in Brazil (GenBank accession no.
EU292210) and Uruguay (GenBank accession no.
AY763414). The alignment of Melipona ABPV with
the Israeli acute paralysis virus (IAPV) or the Kashmir
bee virus (KBV) by blast 2 sequences showed only
71 % of identity.

The ABPV phylogenetic tree from M. scutellaris
showed basal branches for Melipona virus, and the
branches were also derived from honeybee ABPV se-
quences from Europe and South America (Figure 2).

In honeybees, viruses can be horizontally transmitted
by the mite Varroa destructor (Mockel et al. 2011).
Melipona bees have good hygienic behavior, and one
worker can help another to control the mite infestation.

The queen lays eggs on top of the massal food, and then,
the cell broad is immediately closed off by workers,
unlike honeybees that feed the larvae until the last larvae
instar. Even if the mite enters the cell broad, it will likely
die due to blockage of its life cycle. Thus, mites are
unlikely to participate in virus transmission inMelipona .

Kleptoparasite phorid flies (Diptera, Phoridae),
which are similar to flies belonging to the genera
Pseudohypocera and Apiochaeta , Melittophora , are
present in South and Central America. This parasite’s
larvae eat stingless bee pollen, honey, larval food, and
the larvae itself. This behavior makes them a good
candidate disease vector for stingless bee. Recently,
Core et al. (2012) reported that larvae and adults of
the phorid fly, Apocephalus borealis , from the USA
were infected with deformed wing virus (DWV) and
Nosema ceranae . These data suggest the phorid flies as
potential viral vectors for stingless bees.

Some beekeepers use honeybee products, mainly pol-
len and/or honey syrup, as a supplemental food source
for stingless bees. Honeybee viruses can be transmitted
via the ingestion of infected honey or pollen (Chen et al.
2006; Singh et al. 2010). Moreover, the use of the honey
substitutes, including syrup in supplemental food, could
compromise the ability of bees to cope with pathogens as
well as in A. mellifera (Mao et al. 2013).

Recently, some researchers have shown the wild
pollinators from USA, Europe, and South America are
infected with viruses, and that can be a serious problem
for worldwide agriculture. Evison et al. (2012) analyzed
by molecular methods the presence of the six viruses in
pollinators from UK, and they found infection only by
DWV in A. mellifera , Bombus terrestris , and Bombus
pascuorum in bee species. Levitt et al. (2013) observed
the presence of honeybee viruses in several arthropod
species from the USA; as well, they detected the
negative-strand RNA presence for DWV and IAPV,
suggesting active replication of theses viruses in non-

Figure 1. Detection of ABPV in Melipona scutellaris
worker. A amplification of partial genome viral
fragment by RT-PCR,M molecular marker, 1–3 cDNA
from workers bees, 4 negative control (without cDNA);
5 positive control. The gene rp49 was used as control
of cDNA quality.

Figure 2. Phylogenetic analysis among ABPV found in M. scutellaris and honeybee viruses (ABPV, IAPV, and
KBV) based on the Maximum Parsimony Method analysis with 1000 bootstrap replications. The chronic bee
paralysis virus (CBPV) was used as outgroup.
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Apis species. In 2014, Furst et al. (2014) provide evi-
dence for an emerging pathogen problem in wild polli-
nators in the UK. Reynaldi et al. (2013) showed for the
first time viral co-infection in Bombus atratus from
South America, by the black queen cell virus, sacbrood
virus, and DWV.

Here, we reported the molecular detection of ABPV
in M. scutellaris showing for the first time viral infec-
tion in stingless bees. However, we cannot assert that
this infection is pathogenic to these bees. More studies
should be performed for better comprehension of viral
infection in Melipona .
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