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Molecular mechanism and evolution of self-incompatibility in plants
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The three-dimensional structures of pollen and pistil determinants involved
in self-incompatibility were elucidated, and the self-recognition mechanism in Brassicaceae and the
non-self-recognition mechanism in Solanaceae were clarified at the protein level. We found that
Brassicaceae plants induce self-incompatibility responses using a unique Ca2+ signaling pathway, and

that Solanaceae plants enable cross fertilization through nonself-specific degradation of pistil
factors, which function as cytotoxin. We proposed a new evolutionary model in which reversible
conversion to self-compatibility in response to environmental changes was involved in the
acquisition of diverse self-incompatibility mechanisms in plants.
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