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Evolution of host plant selection in the mulberry silkworm and other bombycoids
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The larval food habits of bombycoid silkmoths have been presumably evolved from
Ficus feeding to Morus (mulberry) one. The latex of mulberry contains sugar-mimic alkaloidal toxins, and
the mulberry feeders SBombyx etc.) must overcome the toxicity. The Bolyphagous mutants, Bt and spli were
analyzed to understand the genetic basis of mulberry feeding in Bombyx. We found that a transcription
factor gene (Bmacj6) was defective in the mutants. The expression of the genes encoding olfactory
receptors and so on was over- or mis-expressed in sensory organs of the mutants. On the other hand, we
found that the major sucrases were enzymatically more tolerant to the mulberry alkaloids in Bombyx than
in non-mulberry bombycoids. The results of RNA-seq, genome sequencing, and genome editing suggested that
the sucrases and other enzymes influenced by the sugar-mimic alkaloids have evolved quantitatively and
qualitatively so that the mulberry-feeding species have overcome the toxicity.
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