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In termites and other eusocial insects, there are multiple groups of individuals (castes) that play
specific roles with specialized morphology, behavior, and physiological states, within their colonies.
Colonies are organized based on the interaction of the division of labor among them. To date, it
has been thought that only environmental factors influence the phenotypic development of each
caste (caste differentiation). On the other hand, it has been pointed out that genetic factors may
also influence caste differentiation, but this has not been clarified in eusocial insects. In this study, |
conducted a genome-wide association analysis (GWAS) in the termite Reticulitermes speratus,
which form advanced societies, to identify genetic factors involved in caste differentiation and inter-
caste division of labor.

In this study, I first extracted genomic DNA from 24 individuals of each of the two castes (workers
and nymphs) and performed whole genome sequencing with short reads, mapped individual
sequencing reads to the genome assembly of the termite, downloaded from NCBI, and genotyped
each individual. Genotyping of each individual was performed. Using this genetic polymorphism
data, we performed a GWAS on the caste.

The GWAS results revealed a region with a high concentration of loci that exhibit low p-values in a
genome scaffold. This region is predicted to contain 374 protein-coding genes. Of these 374
genes, 108 were zinc finger protein (ZFP) genes, many of which are transcription factors and have
regulatory functions in gene expression. Therefore, it is possible that these genes regulate the
expression of phenotypes related to caste differentiation and division of labor. In the future, | will
clarify which of these genes, in particular, significantly affect development of the phenotypes
related to caste differentiation and division of labor. | will also identify non-coding RNAs to clarify
their effects. Through these analyses, | aim to elucidate the entire genetic basis of caste
differentiation and division of labor.
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Elucidation of caste differentiation mechanisms in termites by genome-wide association study
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2. MAKRREEOHE (F:R)
In termites and other eusocial insects, there are multiple groups of individuals (castes) that play specific roles
with specialized morphology, behavior, and physiological states, within their colonies. Colonies are organized
based on the interaction of the division of labor among them. To date, it has been thought that only
environmental factors influence the phenotypic development of each caste (caste differentiation). On the other
hand, it has been pointed out that genetic factors may also influence caste differentiation, but this has not
been clarified in eusocial insects. In this study, | conducted a genome-wide association analysis (GWAS) in the
termite Reticulitermes speratus, which form advanced societies, to identify genetic factors involved in caste
differentiation and inter-caste division of labor.
In this study, | first extracted genomic DNA from 24 individuals of each of the two castes (workers and nymphs)
and performed whole genome sequencing with short reads, mapped individual sequencing reads to the
genome assembly of the termite, downloaded from NCBI, and genotyped each individual. Genotyping of each
individual was performed. Using this genetic polymorphism data, we performed a GWAS on the caste.
The GWAS results revealed a region with a high concentration of loci that exhibit low p-values in a genome
scaffold. This region is predicted to contain 374 protein-coding genes. Of these 374 genes, 108 were zinc
finger protein (ZFP) genes, many of which are transcription factors and have regulatory functions in gene
expression. Therefore, it is possible that these genes regulate the expression of phenotypes related to caste
differentiation and division of labor. In the future, | will clarify which of these genes, in particular, significantly
affect development of the phenotypes related to caste differentiation and division of labor. | will also identify
non-coding RNAs to clarify their effects. Through these analyses, | aim to elucidate the entire genetic basis off
caste differentiation and division of labor.
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