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Enzyme-Type Rhodopsins: Unveiling the Role of Light-Activated Enzymes to
Illuminate New Microbial Ecosystems
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In recent years, advancements in genetic analysis technologies have led to
the discovery of rhodopsin genes in the genomes of both prokaryotic and eukaryotic microorganisms.
While most of these rhodopsins function as light-driven ion transporters, recent reports have
identified enzyme-type rhodopsins in some eukaryotic microorganisms. These enzyme-type rhodopsins
are encoded by genes that combine a rhodopsin domain and an enzyme domain into a single polypeptide,
with the enzyme function being regulated by light. However, the genetic diversity, distribution,
and functional mechanisms of enzyme rhodopsins in marine environments remain largely unexplored.
This study aims to comprehensively search, classify, and analyze the functions of enzyme rhodopsins
in marine eukaryotes, with the goal of elucidating the light-induced metabolic changes in marine
microorganisms.
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