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How Is Insect Sex Determined Cell-Autonomously? Verification by one-cell
sequencing method using cells derived from male and female mosaic silkworm

embryos
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In general, insects not have sex hormones and sex is determined in a
cell-autonomous manner. However, there is accumulating evidence that the development of sexual
traits are controlled in a non-cell-autonomous manner. To evaluate the degrees of cell-autonomous
regulation of sexual trait development, we analyzed the dynamics of the sexually dimorphic
transcriptome in gynandromorphic individuals of the silkworm. Comparison of the transcriptomes
between male and female fat bodies identified 242 sex-differentially expressed genes (S-DEGS). The
expression level of each S-DEG was estimated according to the proportion of ZZ and ZW cells in the
gynandromorphic animals. The estimated expression level of each S-DEG was strongly correlated with
the corresponding S-DEG expression level determined bx RNA-seq of the gynandromorphic fat body.
These results strongly suggest that the majority of the sexually dimorphic transcriptome in the fat
body is regulated in a cell-autonomous manner.
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