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Vertebrate photoreceptors respond to light by hyperpolarizing the membrane potential.
Photoreceptors not only detect the on-and-off of the light, but also adapt to environmental light
condition, Recent electrophysiological study showed that light-induced calcium concentration
decrease is the underlying mechanism of photoreceptor light-adaptation.

The hyperpolarizing light response is generated by hydrolysis of cGMP, the second messenger
in the vertebrate photoreceptors. It would be reasonable to think that adaptation is achieved by
modification of the biochemical pathway, known as ¢cGMP cascade, that leads to hydrolysis of
c¢GMP. Therefore, one could expect that calcium influences the cascade.

During the course of experiment in which a frog rod was intracellularly perfused with a
solution supplemented with cGMP, I realized that calcium affects cGMP phosphodiesterase (PDE},
the hydrolyzing enzyme of cGMP. The calcium effect on PDE seemed to be mediated by a protein
that binds to disk membranes at high calcium concentrations. Taking advantage of this binding,
I purified the protein and named it S-modulin (sensitivity-modulating protein). S-Modulin
increases light sensitivity of PDE at high calcium concentrations which is the condition attained
during dark-adaptation. Therefore, it increases light sensitivity of a photoreceptor in the dark.

S-Modulin has EF hand structures and therefore belongs to calmodulin family. The relative
molecular mass of S-modulin is 26 kD on an SDS-gel electrophoresis, and the mass calculated from
its amino acid sequence is 23,5622, We developed a simple method for purification of S-modutin
which utilizes Pheny] Sepharose and DEAE column chromatography.

The site of S-modulin action was found to be rhodopsin phosphorylation that is responsible
for inactivation of light-activated rhodopsin. An S-modulin-like protein, recoverin, has been
found in bovine rods. Originally, recoverin was postulated as the calcium-dependent activator of
the guanylate cyclase. However, at high calcium concentrations, this protein also increased PDE
light-sensitivity and inhibited rhodopsin phosphorylation as S-modulin does. From these results,
I concluded that recoverin is bovine S-modulin,
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