Figure 7. Phylogenetic comparison of IAPV sequences detected in honeybees and non-

Viruses in Pollinators

Apishymenopteran pollinators collected near

IAPV(+) apiaries. An unrooted maximum likelihood phylogenetic tree of IAPV (based on 771-nt for capsid region) was generated using a region of the
structural proteins of the virus. The support for the indicated branching topology was evaluated by using bootstrap re-sampling of the sequences 1,000
times. Nodes supported by bootstrap values over 70 are given. Strains were annotated by genus, species, identification label, country of isolation and
year of isolation. Green = virus from non-Apishymenopteran pollinators; Black = virus sequences from original isolation and honey bees from CCD-
affected operations [16]. Non-Apishymenopteran pollinators collected from same local are indicated by common symbol following sample label.

doi:10.1371/journal.pone.0014357.9g007

bee colonies. Environmental stability after exposure to sunlight,
desiccation, temperature fluctuation, and microbial degradation
has been reported for other picornaviruses, such as poliovirus in
polluted water and for foot and mouth virus transmitted by wind
currents [60-62]. Pollen-borne plant viruses vectored by honey
bees during pollination are known to remain infective for several
weeks after being stored in the bee bread in the hive [63]. It is not
known what the infective period is for the picornaviruses detected
in pollen and honey, especially under different conditions. This
would be valuable information for beekeepers and aide in
understanding viral disease dynamics.

Are these viruses specific to honey bees or are they

widespread in non-Apishymenopteran pollinators?
Knowledge of the degree of host specificity is important to the

understanding of pathogen transmission dynamics. Detection of

@ PLoS ONE | www.plosone.org

1

one or more RNA viruses from as many as 11 non-Apis
hymenopteran species demonstrated that these picornaviruses
are widely distributed in the pollinators and are not specific to
honey bees or their close relatives, given that each of these viral-
species effectively represents a single genetic population. Under-
standing disease dynamics and tracking outbreaks requires
broadening consideration to the community level instead of solely
focusing on individual host-pathogen interactions.

For DWV and BQCV, our data indicate that there are not
distinct segregations of the viral populations among the pollinators
in the temporal and spatial confines of the study. Even when the
DWV and BQCV sequences from Polistes wasps in Illinois are
compared to the viral sequences from pollinators and pollen in
Pennsylvania, there is no significant segregation. This suggests that
the same viral strains are circulating amongst these diverse species.
For other viral diseases in animals, this lack of segregation in
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