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Abstract of Thesis

Oxygenic photosynthesis is the most fundamental biochemical process, complete photosynthetic process
consist of complex physical and chemical reactions. The photon absorption process starts in the thylakoid
membrane with two light reactions taking place simultaneously at photosystem II and photosystem I (PSI)
reaction centers. All photoautotrophic species utilize both pigment-protein antenna complexes to capture light
energy and convert it to redox chemical energy with high efficiency. The exploration of cyanobacterial
photosystems, especially the determination of the structure of these primitive but huge protein-pigments
complexes will help our better understanding of the origin of photosynthesis of the early Earth and the
development of photoautotrophic evolution.

In this thesis, the purification trials and structural analysis are described with the cyanobacterial PSI
trimer as the study focus. Chapter II is about the purification of PSI trimers from the thermophilic
cyanobacteria Thermosynechococcus elongatus BP-1. This includes experiments on the crystallization and
optimization of the crystallization condition for X-ray diffraction measurements aimed at obtaining high
resolution structure information. In Chapter III descibes how PSI trimer sample was mixed together with its
electron transfer partners: the Cytochrome ¢s as the electron donor and the Ferredoxin as the electron acceptor.
Moreover, the chapter details structure determination of the PSI-centered triple electron-transfer complex using
cryo-EM single-particle analysis and the use of the resulting density map for modeling at high resolution. The
topic of chapter IV is the cultivation of iron-starved cyanobacteria for the expression of extra antenna proteins
(IsiAs) surrounding PSI trimers. Comprehensive purification trials were performed to obtain PSI-IsiA
supercomplex at high purity and homogeneity. The overall evaluation and conclusion of all the experimental

results were included in Chapter V.
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