Text S1: Known Spectral Tuning Sites
Microspectrophotometry suggests that M. zebra and P. acei have SWS1 visual
pigments that differ in maximum sensitivity by 10 nm - confirming the variable spectral
sensitivity of SWS1 pigments in Lake Malawi. This variation in spectral sensitivity
correlates with amino acid substitutions that differ in polarity in the retinal binding
pocket region of the SWS1 opsin. M. zebra, with a λmax of 368 nm [1], has the
combination of a serine at site 114, a threonine at site 160, and a threonine at site 204
(S114/T160/T204), while P. acei, with a λmax is 378 nm [2], has an alanine at site 114, an
alanine at site 160, and an isoleucine at site 204 (A114/A160/I204).
In the LWS opsin, variation from an alanine to a serine at site 164 (A164S) is
known to long-wavelength shift LWS opsins [3] and variation in the LWS sequence of P.
pundamilia has been shown to produce a visual pigment that is shorter wavelength
sensitive than that of P. nyererei by 3 to 15 nm [4, 5] (Table S6). These findings suggest
that the opsin sequence variation we observe generates functional variation in the
corresponding visual pigments.
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