
Abstract  

Photosynthesis is the most important biochemical process on Earth. Thanks to the 

photosynthetic reactions plants and other photosynthetic organisms synthesize organic 

compounds from inorganic molecules thanks to the conversion of electromagnetic  radiation 

energy into the energy of chemical bonds. Moreover, in the result of photosynthesis molecular 

oxygen is brought into the atmosphere, responsible for the evolution of the present day 

biosphere. The effectiveness of photosynthesis is affected by numerous processes related to the 

fundamental activity of photoconversion, but also regulative processes, adapting the 

photosynthetic apparatus to the varying lighting conditions and absorbed light quanta. 

Significant  research interest has focused on processes of fast and reversible regulation,  during 

which energy quenching of unwanted overexcitation occurs in the largest photosynthetic 

antenna complexes of plants: LHCII. These processes are called Non-Photochemical 

Quenching (NPQ). Up to date, several mechanisms have been proposed and described operating 

within NPQ and focused on the reorganization of the LHCII complex. Most of these 

mechanisms is activated in response to high light intensity and is reversible. Moreover, these 

mechanisms lead to interactions between pigments of the same or neighboring  LHCII complex. 

This thesis contains a report on the results of studies focused on the broadening of knowledge 

about the xanthophyll cycle pigments involved in the regulation of photoprotective activity 

within the photosynthetic apparatus of plants. Conducted research concerned in particular the 

understanding of mechanisms by which, xanthophyll cycle pigments participate in the 

regulative processes involving steric changes and reorganization of the LHCII complex. The 

research was carried out on isolated model protein systems and thylakoid membranes. 

Molecular docking was applied to describe possible interactions of xanthophyll cycle pigments 

during LHCII reorganization. New supramolecular forms of LHCII (antenna complex dimers) 

were also described. A periphery pair of chlorophylls was indicated, in said supramolecular 

forms, as possibly responsible for the creation of low-energy excitonic energy states directly 

involved in energy quenching of overexcitation states. 


