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Background

Ferredoxins (FDXs) are iron-sulfur proteins that are found in all living
organisms. In photosynthetic organisms, FDXs act as “electron shuttles” that
accept an electron from photosystem | (PSI) and under photoautotrophic
growth conditions the ferredoxin-NADP* reductase (FNR) is the main
electron sink. However, in C. reinhardtii cells grown under e.g. anaerobiosis
or sulfur deprivation, hydrogenases (HYDA) can also accept electrons from a

FDX (Figure 1).
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FDX2 interacts with the hydrogenases

To probe for an interaction between FDX2 with the hydrogenases, we
performed pull-down experiments (Table 1) and in vitro activity assays
(Figure 3). For the pull-down experiments FDX2 and FDX1 were covalently
coupled to CnBr activated sepharose beads and incubated with a variety of
cell extracts. From sulfur deprived cell extracts, we were able to identify the
hydrogenases (HYDA1 and HYDA2), the maturation factors (HYDG and
HYDEF) as well as FDX5 as potential FDX2/FDX1 interactors (Table 1). In an in
vitro photohydrogen production assay, FDX1 sustained a three fold higher
rate than FDX2 (Figure 3).

Table 1: Selected potential interactors for FDX2 and FDX1. Given are peptide counts and

FDX2 structure and HydA1 interaction model

FDX2 and FDX1 were characterized by UV/Vis, EPR and CD spectroscopy. The
UV spectra display typical ferredoxin peaks at around 330, 420 and 460 nm
and the EPR spectroscopy yielded a strong rhombic signal characteristic for
[2Fe2S] cluster proteins. CD spectroscopy confirmed that the proteins were
folded (a mixture of a-helices and -sheets) and contained the [2Fe2S]
cluster. Both proteins are fairly thermostable with a T_ of around 55°C.
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FDX protein purification
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Figure 5: (A) FDX2 protein
crystals, (B) FDX2 electrostatic
surface charge model, (C) FDX2
and FDX1 HydAl interaction
models and (D) differences
between FDX2 and FDX1 on the
HYDA1 binding surface.
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FDX2 (model based on Winkler et al., 2009)

tagged fusion proteins. The iron content was
determined and was typically around 2.
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- FDX2 and FDX1 HYDAL1 interaction model were generated and
differences on the binding surface are observed.
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