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SUMMARY 

Photosynthetic organisms collect as much light as possible using an antenna made up of 
pigments attached to special proteins to transform it into chemical energy, powering the cell. 
Photoreceptors, such as phototropins, are efficient molecular machines involved in the 
regulation of photomorphogenesis that serve to optimize the photosynthetic efficiency and 
promote growth. However, excessive light intensity constitutes a source of stress. During the 
course of evolution, to cope with this problem, photosynthetic organisms have developed 
several efficient photoprotective strategies. In order to reduce photodamage photosynthetic 
organisms make use of carotenoid molecules in combination with photoreceptors. The 
research presented in this thesis entitled “Photoprotective and light-sensing mechanisms in 
photosynthetic organisms revealed by vibrational spectroscopy” describes in its first part 
(chapters 2 and 3) new carotenoid-related photoprotection mechanisms in eukaryotic light 
harvesting complexes involved in the primary processes of photosynthesis. Our observations 
cannot be rationalized in terms of the classical Dexter-type triplet-triplet energy transfer 
mechanism implying that a new theory is required to describe such photoprotective events. In 
chapter 4 we report the discovery of a new photoreceptor, the orange carotenoid protein which 
triggers photoprotection in cyanobacteria. The second part of this thesis (chapters 5, 6, 7 and 
8) focuses on the molecular mechanisms of the photocycle of the blue light photoreceptor 
phototropin 1 LOV2 domain from oat (Avena sativa). Such investigations will contribute to 
understand the mechanism of light regulated processes in living organisms. From an applied 
point of view they are of great interest for the design and optimisation of artificial light-
regulated modular proteins.  
 
 
 
 


