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Last a few years, we demonstrated clear—cut examples of sensory drive speciation
(adaptation in sensory for signaling systems to different environments cause premating
isolation) by showing adaptations of opsins, divergent natural selection on opsins, and
divergence in male breeding coloration. Here, we demonstrate that the signatures of
sensory drive speciation are commonly observed in Lake Victoria cichlids. We collected
species from near the surface to the deepest bottom in Lake Victoria, and analyzed their
opsins. Strong natural selection fixed long wavelength sensitive opsin, WS, and RHI
alleles with different predicted light absorbance properties at different ambient light
environments. By expressing and reconstituting them and measuring absorbance, we show
that the fixed LFS and FHI alleles adapt populations to different light environments.
The adaptive evolution of the visual system coincides with the evolution in male
conspicuous breeding coloration. Our results demonstrate that the male coloration
evolving as a consequence of adaptation of visual sensitivities, leading to reproductive
isolation of populations.
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