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In East African Lake Victoria, several hundreds endemic species of cichlid fishes have been described on the basis of morphological
and behavioral differences. Geological evidence suggests that Lake Victoria dried up at the end of the Pleistocene and refilled only
15,000 years ago. The genetic variations represent trans-species polymorphisms not yet assorted along species lines, because of their
young age. In these several years, we have used these cichlids to study mechanism of speciation at the molecular level, and have
focused on their visual system and breeding coloration. Visual pigments in the photoreceptor cells of the retina consist of a
light-absorbing component, the chromophore and a protein moiety, the opsins. Long wavelength sensitive opsin (LWS) was highly
diversified in Lake Victoria cichlids and the alleles were fixed within species (Terai et al. 2002). 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 (Terai et
al. 2006, Seehausen et al. 2008). 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 LWS, and RH1 alleles in different ambient light environments. We expressed and reconstituted LWS and RH1
pigments from all alleles and measured their absorbance to analyze their light absorbing efficiency in the ambient light spectra. The
results showed that the fixed LWS and RHI alleles were efficient for the light absorption indicating adaptation to the ambient light
environments. The adaptive divergence of opsins was correlated with the divergence in male breeding coloration. This correlation was
also observed among the sympatric species with different LWS alleles. Our results demonstrate that the male coloration evolving as a

consequence of adaptation of visual sensitivities, leading to reproductive isolation of populations.




