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Mechanisms of sex determination in hymenopteran insects
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Abstract: The sex determination mechanisms of insects are diverse and complex. In hymenopteran
insects males are haploid and females diploid. In this article we reviewed the modes and molecular
mechanisms of sex determination in hymenopteran insects. Six patterns for sex determination of
hymenopteran insects have been reported including the complementary sex determination ( CSD)
multipledocus hypothesis ( multipledocus CSD  ml-CSD)  genomic imprinting maternal effects
endosymbionts inducing female parthenogenesis and paternal genome elimination ( PGE) . Among them
CSD is a widely accepted model of sex determination in hymenopteran insects represented by honeybees.
Sex determination of honeybees is controlled by the cascade of csd—fem—dsx.
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Sex determination pathways of various insects ( adapted from Sawanth et al. 2016)
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