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Research and Expertise 
Electron transfer processes are crucial for numerous important biological processes, 
as is photosynthesis. Even though a tremendous research effort has been made in 
this area, the understanding of molecular recognition and reaction mechanisms used 
by biological molecules is rather limited. The number of parameters is enormous and 
the synergistic effects are often complex and difficult to predict. It is becoming more 
and more obvious that in order to advance our understanding of these processes a 
very precise characterization of the molecules in question is necessary, putting 
together information obtained by a multitude of techniques as well as theoretical 
studies. 
In order to investigate these questions, the group is studying the electron transfer 
between the membrane-embedded complexes cytochrome b6-f and photosystem I 
(PSI), a process that is mediated by the copper-protein plastocyanin or the haem-
protein cytochrome c6. Whereas cytochrome c6 seems to be the only electron carrier 
in primitive organisms, there is a number of cyanobacteria and green alga that are 
able to synthesize both cytochrome c6 and plastocyanin; in higher plants, by 
contrast, the redox connection between the two membrane complexes is just 
mediated by the copper-protein. Special attention is thus being paid to the 
evolutionary aspects as this is an excellent case study of protein evolution along 
which the reaction mechanism has evolved from the primitive cyanobacteria to the 
highly evolved higher plants. 
A novel aspect of the current research work is the application of a range of biological, 
biochemical and biophysical techniques to study in a comparative way the functional 
and structural features of a number of redox proteins, as well as the reaction 
mechanisms of energy transduction in photosynthesis. The techniques to be 
employed include site-specific mutagenesis and kinetic characterization of wild-type 
and mutant proteins, the latter involving mainly transient kinetic methods. NMR 
spectroscopy and molecular dynamics (MD) calculations are being used to provide 
useful information on the structures of these molecules to better explain their kinetic 
behaviour and physiological role. 
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Facilities  
The Institute of Plant Biochemistry and Photosynthesis is equipped with most 
advanced techniques in biochemistry, biophysics and molecular biology. It belongs to 
the Center for Scientific Research "Isla de la Cartuja", which comprises three others 
Institutes devoted to Chemistry, New Materials and Biomedicine (the latter is under 
construction). The Center thus provides the high scientific level, environment and 
technical facilities required for training of young scientists, thus warranting most 
fruitful and profitable stays of students from other countries. 
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