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Arms race between hosts and symbionts over sex ratio

Kageyama, Daisuke
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Most of the sexually reproducing organisms tend to have a 1:1 sex ratio, but

in arthropods, symbiotic bacteria can sometimes skew the sex ratio toward females. In the lacewing
Mallada desjardinsi, a strongly female-biased sex ratio induced by Spiroplasma was converted to a
normal 1:1 sex ratio by fixation of a suppressor gene. Subsequently, a “ hyper” strain of
Spiroplasma was discovered that induces male killing regardless of the presence of suppressors, but
whose frequency remains low in each population. In the Fukuyama population, the infection frequency
of Spiroplasma decreased continuously each year. Genome analysis showed that the hyper strains are
derived from the original strains of Spiroplasma. We also revealed the genetic structure of M.
desjardinsi, including a selective sweep of the cytoplasm, probably due to Wolbachia-induced
cytoplasmic incompatibility.
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Infection rate of females F1 pooled
Year Spiroplasma Rickettsia Wolbachia sex (male) ratio
2019 0.568 0.977 NA 0.478
2020 0.424 0.909 NA 0.452
2021 0.370 0.926 0.148 0.488
2022 0.275 1.000 0.300 0.504
2023 0.350 0.950 0.250 0.487
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Utilization of intracellular symbionts - an approach to control agricultural insect pests
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How many ways can you rescue a male?
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