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Reproductive isolation is one of the key mechanisms of speciation. We have previously demonstrated that
genetic changes in genes encoding sex pheromones and their coresponding receptors trigger reproductive
isolation in the fission yeast Schizosaccharomyces pombe (Seike et al., PNAS, 2015). However, the loss of
pheromone activity generally results in lineage extinction; therefore, the coevolution of pheromones and
receptors might occur gradually and coincidently before the occurrence of speciation. This is an attractive
hypothesis for pre-zygotic isolation in yeasts, but the mechanisms of ongoing speciation through genetic
alterations of pheromone-receptor systems in nature remain to be elucidated.

S. pombe cells can switch between two mating types: plus (P) and minus (M). Two haploid cells of
opposite mating types mate via reciprocal stimulations by their mating pheromones. To address how
coevolution of the pheromones and the receptors occurs in nature, we first examined the primary
structures of the pheromones and their receptor genes in 150 non-standard S. pombe strains whose origin
differs from the standard laboratory strain. Interestingly, the amino acid sequences of M-pheromone and
its receptor were completely conserved, whereas those of P-pheromone and its receptor were very
diverse. Thus, the recognition specificity of the M-pheromone was high whereas that of the P-factor was
low. Overall, the biased system for pheromone recognition allows for flexible adaptation in yeasts and
mutational changes in combinations of pheromones and receptors while maintaining high recognition for
mating partners.




