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Phenotypic plasticity in response to environmental change is a common phenomenon
yet is poorly understood at the genetic and molecular level. Aphids exhibit plasticity in
reproduction whereby seasonal changes result in asexual or sexual reproduction. We
investigated the genetic basis of this reproductive plasticity by assessing meiosis and
cell cycle genes from the genome of the pea aphid, Acyrthosiphon pisum. Aphids
possess meiotic recombination genes and G1-to-S phase transition regulatory genes
in gene copy numbers similar to other metazoans. Despite the lack of meiotic
recombination in asexual aphids, meiosis genes are expressed in similar patterns
between sexual and asexual aphids. However, the Spo11 meiosis gene is expressed
at lower levels in asexual germ cells and oocytes and is spliced less efficiently.
Additionally, regulatory genes that control the entry into and progression through cell
division are duplicated in the aphid genome, and several of these paralogs exhibit
differential expression between reproductive morphs. Together, this suggests that
changes in the activity of several critical meiosis and cell cycle genes contribute to the
expression of facultative asexuality in aphids.
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