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The Late maturity (Lm) gene on the sex chromosome delays the silkworm development and affects the
guantitative character. The Lmalso regulates diapause which is induced by external environment. Since
the Lm is economical ly important gene, molecular identification of the gene has been strongly desired.
However, no one knows the responsible loci because other autosomal genes, which affect quantitative
character and diapause, disturb genetically identification of the gene. In order to solve this problem,
we established the congenic strain whose chromosome is replaced by a non-diapause strain except for
the Lm locus. Because the genetic background of the congenic strain is the same as the non-diapause
strain, we can precisely examine the effects of Lm locus on quantitative character and diapause. The
phenotype of the congenic strain indicated that the candidate region for the Lm locus is approximately
1 Mb region on Z chromosome. In this study, we identified the Lm gene from this candidate region.

We compared the transcriptome in diapause regulatory-organs (i.e. brain and suboesophageal ganglion)
between the congenic strain and the non-diapause strain. We can compare direct or indirect effects of
Lm gene in the transcriptome because the difference of chromosomal composition in both strains is
restricted to the Lm locus. The expression levels and the sequences of genes are examined in candidate
region and we final ly found the possible candidate gene for Lmphenotype, which encodes a transcription
factor. The N-terminal amino acid sequence of the transcription factor was different in both strains
and the mRNA expression was decreased in non-diapause strain. Therefore, CRISPR/Cas9-mediated gene
knockout of the transcription factor was performed in a bivoltine strain. Moths of the knockout strain
produced non-diapause eggs in diapause condition and their body size, which reflects the quantitative
character, was decreased.

From these results, we conclude that the transcription factor is responsible for the Lm phenotype
Using this transcription factor, the molecular signaling pathway in diapause regulationwill be cleared
in the future




