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Eusocial insects, including honeybees, ants, termites, and some aphids, form sophisticated
societies with cooperative and altruistic interactions among individuals. This study aims to deepen
our understanding of altruism in insects, specifically in aphids and termites where it has not been
well studied, to expand our knowledge on altruism across wide range of taxa, and to elucidate the
proximate mechanism of altruism. For this purpose, manipulation experiments were conducted
using experimental colonies to verify altruistic behavior and identify candidate genes involved in it.
\We made artificial colonies of the aphid Astegopteryx bambucifoliae and observed their behavior.
They exhibited head-butting behavior, which is one of altruistic behavior of the aphid. Mixing
colonies from two different sites showed that altruistic behavior was performed between unrelated
individuals. In addition, colonies that contained infertile soldiers were collected from various
locations and their entire genome sequences were analyzed using a next-generation sequencer.
Behavioral observation with experimental colonies of the termite Reticulitermes speratus revealed
that the time received grooming (a type of altruistic behavior in termites) from workers, differed
significantly between male and female reproductives. Female reproductive worms were groomed
by both male and female workers to the same extent, indicating the importance of investing in
female reproductives for workers of either sex. Genetic polymorphism analysis using RAD-seq in
male workers and nymphs identified several loci with significant genetic differences between these
castes. These loci are potential candidates for genetic variation related to altruism in termites, and
further analysis, including elucidation of gene function, will be conducted in the future.
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Eusocial insects, including honeybees, ants, termites, and some aphids, form sophisticated societies with cooperative and altruistic
interactions among individuals. This study aims to deepen our understanding of altruism in insects, specifically in aphids and termites
where it has not been well studied, to expand our knowledge on altruism across wide range of taxa, and to elucidate the proximate
mechanism of altruism. For this purpose, manipulation experiments were conducted using experimental colonies to verify altruistic
behavior and identify candidate genes involved in it.

We made artificial colonies of the aphid Astegopteryx bambucifoliae and observed their behavior. They exhibited head-butting
behavior, which is one of altruistic behavior of the aphid. Mixing colonies from two different sites showed that altruistic behavior was
performed between unrelated individuals. In addition, colonies that contained infertile soldiers were collected from various locations
and their entire genome sequences were analyzed using a next—generation sequencer.

Behavioral observation with experimental colonies of the termite Reticulitermes speratus revealed that the time received grooming (a
type of altruistic behavior in termites) from workers, differed significantly between male and female reproductives. Female
reproductive worms were groomed by both male and female workers to the same extent, indicating the importance of investing in
female reproductives for workers of either sex. Genetic polymorphism analysis using RAD—seq in male workers and nymphs identified
several loci with significant genetic differences between these castes. These loci are potential candidates for genetic variation related
to altruism in termites, and further analysis, including elucidation of gene function, will be conducted in the future.
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