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Abstract

Lake Sinai virus (LSV) is a pathogen affecting honey bees worldwide. It was first discovered in 2009
in Lake Sinai, USA, and manifests as a multi-strain virus. The Azores archipelago comprises islands
with and without Varroa destructor, offering a unique setting for studying viral epidemiology.
Building upon insights from the heterogeneous distribution of Deformed wing virus (DWV) strains,
which was modulated by varroa’s invasion, this study sought to evaluate prevalence, load, and
diversity of LSV in the Azores, and explore potential changes in the viral landscape attributable to
the mite's presence. In July/August of 2014/15 and 2020, 494 colonies were sampled across the
archipelago. These were screened for LSV using RT-gPCR with a primer pair that allowed detection
of at least four strains (LSV-1,-2,-3, and -4). Positive samples were further examined by high-
throughput sequencing (HTS). The impact of varroa on prevalence and loads was evaluated using
general linear mixed models in the framework of Bayesian analysis. LSV was detected on all
islands (prevalence range: 7.7%-89.9%), with varroa's presence significantly increasing prevalence
(mean increase: 19.5+£9.5, Probability of increase=97.6%). HTS identified two known strains (LSV-2,
LSV-3) and one novel strain (LSV-9). Phylogenetic reconstruction revealed a strong geographic
structure in which LSV-2 was found dominating all varroa-infested islands (Flores, Faial, and Pico)
and one varroa-free island (Sao Jorge). LSV-3 and LSV-9 dominated varroa-free islands, Graciosa
and Terceira, and Sdo Miguel and Santa Maria, respectively. Viral loads varied greatly among
islands, from 4.77 log10 copies/bee to 8.71 log10 copies/bee. Varroa's presence affected LSV-2
loads, with a mean increase of 2.5+0.7 log10 copies/bee (Pr=100%). Our findings highlight mite-
driven evolutionary changes in LSV in the Azores and identify a novel strain dominating the
easternmost islands, coinciding with the unique refuge of DWV-C existing in this part of the
archipelago.
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