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Introduction

Insecticides are widely used to combat agricultural pest species, such
as aphids, caterpillars, planthoppers and locusts, or to limit the spread
of disease-carrying mosquitos. However, these insecticides do not only
affect their target species but also non-target species such as
pollinators which inadvertently encounter them while foraging. Over
one hundred different pesticides and pesticide derivatives have been
found in honey bee hives. Insecticides are one of the factors behind the
decline of pollinator populations.

Pest species, such as aphids and Lepidoptera, have developed
widespread resistance to many compounds. However, research on
insecticide resistance in honey bees is rather limited and focuses on
only one type of resistance: metabolic resistance. Therefore, we aim to
expand the available data on insecticide resistance in honey bees by
studying another type of insecticide resistance: target site resistance.
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Conclusion

Several potential insecticide resistance mutations have been
identified. The geographical and functional of the major
insecticide target sites in A. mellifera is described. This study
serves as a basis for further research on insecticide resistance
and local adaptation in pollinators.
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Insecticides are widely used to combat agricultural pest species, such as aphids, caterpillars, planthoppers and locusts,
or to limit the spread of disease-carrying mosquitos. However, these insecticides do not only affect their target species
but also non-target species such as pollinators which inadvertently encounter them while foraging. Over one hundred
different pesticides and pesticide derivatives have been found in honey bee hives. Insecticides are one of the factors
behind the decline of pollinator populations.

Pest species, such as aphids and Lepidoptera, have developed widespread resistance to a large number of compounds.
However, research on insecticide resistance in honey bees is rather limited and focuses on only one type of resistance:
metabolic resistance. Therefore, we aim to expand the available data on insecticide resistance in honey bees by studying
another type of insecticide resistance: target site resistance. In this study, we screened 4897 publicly available Apis
mellifera genomes for mutations in 17 insecticide target site genes covering all commonly used insecticides. These
genomes originated from 54 countries and cover more than 20 subspecies and honey bee breeds. A total of 5269
synonymous and 4465 non-synonymous mutations were identified. These mutations show differing geographical and
functional patterns of diversity.

While the majority of mutations were classified as rare mutations or could not be linked directly to insecticide resistance,
several potential insecticide resistance mutations have been identified. Furthermore, mutations potentially associated
with previously reported local adaptation to high altitude and Varroa destructor are described. This study serves as a
basis for further research on insecticide resistance and local adaptation in pollinators.



