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Abstract of Thesis

A comprehensive history of experimentation dedicated to the understanding of photosynthesis
in the context of structural biology, biochemistry, biophysics, and evolution entailed an
understanding of the process. Despite the illustrative outcomes of structural analysis in
describing the machinery of photosynthesis, the governing dynamics and functions are yet to
be ascribed at the molecular level. The oligomeric configurations of Photosystem I amongst
different species and the reasoning behind the evolution from oligomeric to monomeric
organization is one of the inconclusive issues, having the potential to elucidate some
mechanisms owing to well-investigated alterations in the behavior of monomeric and oligomeric
states. Here, single-particle Cryo—EM structural analysis of an intact and functional PSI monomer at
3.2 A resolution is reported. Interpretation of the Coulombic map and comparison with the trimeric structure
allowed us to deduce the differences in structure and cofactor content, revealing the monomerization-
induced flexibility and chlorophyll losses, providing insights and conclusions about long—
wavelength absorption of PSI, the identities of red chlorophylls, and the function of
peripheral subunits.
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