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Abstract
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Gene duplication, that is, generation of new genes by copying existing genes in the genome, has
been called a "driving force of evolution," and has long been predicted to promote the acquisition of]
new functions of the genes, which in turn can lead to large-scale changes in the phenotypes of
organisms. The evolution of sociality is a very large-scale change in the phenotypes, and gene
duplication is expected to contribute to its evolution. In this study, | investigated the contribution of
gene duplication to the evolution of sociality in termites, which are social organisms that construct
particularly complex societies. First, we identified the genes involved in termite social organization
(i. e., genes involved in the division of labor), by large-scale transcriptome-wide gene expression
analysis. Next, to clarify the evolutionary process of these genes, especially the gene duplication
process, we estimated the evolutionary process of all genes by comparative analysis of three
termite species (Zootermopsis nevadensis, Reticulitermes speratus, and Macrotermes natalensis)
for which whole genome information is available. As a result, we found that a significantly higher
proportion of genes related to sociality underwent gene duplication more frequently compared to
other genes. In particular, a large number of duplicated genes was found in lipocalin (with functions
related to chemical communication between individuals), cellulase (wood digestion and social
interaction), lysozyme (social immunity and communication between individuals), and
geranylgeranyl diphosphate synthase (social defense). This suggests that gene duplication was
important in diverse categories related to social function. These results suggest that gene
duplication played an important role also in the social evolution of termites. These results have
been submitted to an international journal as an original research paper.
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Evaluating roles of gene duplication in the evolution of termite sociality
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Gene duplication, that is, generation of new genes by copying existing genes in the genome, has been called a “driving force of
evolution,” and has long been predicted to promote the acquisition of new functions of the genes, which in turn can lead to large—
scale changes in the phenotypes of organisms. The evolution of sociality is a very large—scale change in the phenotypes, and gene
duplication is expected to contribute to its evolution. In this study, I investigated the contribution of gene duplication to the evolution
of sociality in termites, which are social organisms that construct particularly complex societies. First, we identified the genes
involved in termite social organization (i. e., genes involved in the division of labor), by large—scale transcriptome-wide gene
expression analysis. Next, to clarify the evolutionary process of these genes, especially the gene duplication process, we estimated
the evolutionary process of all genes by comparative analysis of three termite species (Zootermopsis nevadensis, Reticulitermes
speratus, and Macrotermes natalensis) for which whole genome information is available. As a result, we found that a significantly
higher proportion of genes related to sociality underwent gene duplication more frequently compared to other genes. In particular, a
large number of duplicated genes was found in lipocalin (with functions related to chemical communication between individuals),
cellulase (wood digestion and social interaction), lysozyme (social immunity and communication between individuals), and
geranylgeranyl diphosphate synthase (social defense). This suggests that gene duplication was important in diverse categories related
to social function. These results suggest that gene duplication played an important role also in the social evolution of termites. These
results have been submitted to an international journal as an original research paper.
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