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In this stud%, we obtained new insights into two essential elements
necessary for the development of light-harvesting systems for material conversion utilizing solar
energy: (1) the absorption of light across a wide wavelength range and (2) ultrafast energy transfer
between light-harvesting system dyes. We created a bio-hybrid light-harvesting complex by binding
artificial fluorescent dyes to the natural light-harvesting complex (LH2). By altering the dye
binding sites by creating LH2 mutants, we expanded the absorption wavelength range and constructed
an ultrafast energy transfer system within sub-picoseconds. Furthermore, interestingly, molecular
dynamics calculations revealed that covalently bound dyes exhibit approximately constant distances
and orientations relative to LH2.
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