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PSII supercomplex of the electron transport chain governs the energy transfer 
using harvested light energy that is transformed to biochemical energy. 
Carotenoids can assist in assembly of photosynthetic complexes of both in 
higher plants and cyanobacteria. Carotenoids are protective agents, which 
prevent photosynthetic complexes from degradation caused by reactive oxygen 
species. There are several specific carotenoids in cyanobacteria and also in 
higher plants with individual roles in photosynthetic reactions. They guard 
molecules and can protect proteins against free-radical attack generated by 
surplus of light exposition. A carotenoid-less Synechocystis PCC 6803 mutant 
was generated in which the crtB gene encoding phytoene synthetase was 
inactivated. Consequently, no carotenoid synthesis was observed. In mutant 
cells the synthesis of determinative proteins involved in the assembly of PSII 
was blocked together a concomitant block in the assembly of PSII structure. 
However, PSI was assembled and it was functional. Phosphatidylglycerol (PG) 
and sulfoquinovosyl diacylglycerol, the anionic lipids of photosynthetic 
organisms, together with a neutral lipid, digalactosyldiacylglycerol (DGDG), 
assist in the assembly of photosynthetic complexes. These lipids and 
carotenoids serve as mortar for the proteins that act as bricks in the construction 
of the active photosynthetic machinery, and they have determinative roles in the 
oligomerization of protein subunits. X-ray crystallographic localization of 
glycerolipids and carotenoids revealed that they are present at functionally and 
structurally important sites of both the PSI and PSII reaction centers. PG is 
involved in the formation of the reaction-center oligomers and controls electron 
transport at the acceptor site of PSII. DGDG, together with PG, is involved in the 
electron transport at the donor site. PG and carotenoids are needed to glue 
CP43 to the reaction center core. 
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