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Structural basis for the molecular mechanisms of photosynthetic
light-harvesting, charge separation and quinone transport
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Early events in photosynthesis are carried out by the antenna aB?aratus for
light-harvesting (LH) and the reaction center (RC) for energy conversion. Since our publication of
the crystal structure of a bacterial LH1-RC core complex (Nature 508, 228; 2014 and accompanying
News & Views, Nature 508, 196; 2014), photosynthesis researchers are keen to resolve two fundamental
questions: (i) what is the structural basis for the significantly different absorption properties
of LH1-RC complexes from different photosynthetic bacteria, and (i1i) how does “ up-hill” energy
transfer proceed in a natural photosynthetic system. Our study addresses the two questions. The
results obtained from purple phototrophic bacteria provide detailed structural and spectroscopic
information on the photosynthetic mechanisms of excitation energy transfer, char?e separation and
quinone transport, and pave the way for elucidation of the structure-function relationships in

bacterial photosynthesis.
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