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Environmentally induced chromosome elimination of aphids
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Most aphids show reproductive polyphenism, that is, they alternate their
reproductive modes from parthenogenesis to sexual reproduction. Parthenogenetic oocytes can develop into
various morphs, including viviparous and oviparous females and males, depending on the maternal
physiological states that are affected by surrounding environments.

To reveal the regulatory mechanisms determining developmental fates of parthenogenetic oocytes deﬁending
on maternal conditions, transcriptomic analysis of the germaria was carried out. In germaria in which
males are produced with X-chromosome reduction, many genes were highly expressed in comparison with the
other categories producing females. Furthermore, histone genes and aphid-specific duplicated genes were
identified as candidates for the fate determination based on the Gene-Ontology-based enrichment analysis
and differential expression analysis. The gene duplication is suggested to enable aphids to acquire the
drastic polyphenism.
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