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Program description including the formation program abroad

Plant cytochromes b561 are electron carriers having ascorbate as specific donor. We measured, for the first
time, electronic currents mediated by a Drosophila cytochrome b561, proposing a mathematical model, which
fully describes the complicated relationships among the electron acceptor, electron donor, and membrane
voltage. We confirmed similar results for a plant cytochrome b561 from soybean (Glycine max) able to reduce
ferric chelates. Both Drosophila and soybean cytochromes were expressed in oocytes from Xenopus laevis as
heterologous system. We were subsequently able to record electron currents in vacuoles isolated from the
mesophyll of model plant Arabidopsis thaliana. These data indicate, in line with the recently published
crystallographic structure, that the tonoplast cytochrome b561 has two binding sites for ascorbate, facing
respectively the cytosolic and the luminal side. Currents were totally absent in two lines of Arabidopsis knock-
out of the same crystallized protein. The homozygous knock-out mutants were generated by the group of Prof.
Trost (University of Bologna), with whom there is a long-standing and fruitful collaboration. Furthermore, these
mutant plants exhibit a significant delay in flowering. The aim of the PhD project is the continuation of this
research, to highlight the complex molecular aspects that give rise to the phenotype detected in the mutants.
A mobility period abroad of 3-6 months can be organized in collaboration with international research groups
from Germany or France.
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