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Introduction

Flavodiiron proteins, previously called as A-type flavoproteins, are
molular enzymes involved in electron transfer reactions. Different from
most of the enzymes in anaerobic microbes, cyanobacterial flavodiiron
proteins additionally have a flavin reductase domain at the C terminus

(Fig. 1).
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Fig.1 Conserved domains in flavodiiron proteins

In Synechocystis 6803 genome, there are four genes encoding flavodiiron
proteins (flv1: s/1521, flv2: 5110219, flv3: 5110550, flv4: 5//0217). The flv2 and
flv# genes are organized in one operon, which is highly induced by low
CO,. Sequence analysis shows that cyanobacterial type of flavodiiron
proteins are also present in other oxygenic photosynthetic organisms,
such as Chlamydomonas, Physcomitrella and Selaginella.

It has been reported that Synechocystis Flv3 is capable of reducing oxygen
completely to water (Vicente ez al., 2002), and Flv1l and Flv3 were
suggested to function in Mehler reaction (Helman ez a/., 2003). However,
the physiological roles of Flv2 and Flv4 remain elusive.

A IMm : To characterize Synechocystis flavodiiron proteins and clarify the
role of Flv2 and Flv4 using knockout mutants

Results:

1. Phylogenetic tree of flavodiiron proteins
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Fig. 2 Phylogenetic analysis of flavodiiron
proteins in different organisms

(Zhang et al., 2009)

2. Cellular location of flavodiiron proteins

Fig. 3 Localization of flavodiiron proteins in different
cellular fractions  (Zhangezal., 2009)
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Fig. 4 Localization of Flv2 and Flv4 into plasma
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3. Flavodiiron protein complexes
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Fig. 5 Flv complexes presented in membrane and soluble fractions

Flv3 forms a protein complex of about 130 kDa, which might be a homo/hetero dimer
in the cytosol. Besides dimeric complexes, FIv2 seems also to form a much larger
complex, which might be a tetramer or association of Flv2 with other proteins.

4. Phenotype of Flv knock-out mutants
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Fig. 6 PSII fluorescence and phenotype of Flv mutants (Zhangezal.,2009)

Aflv2 and Aflv4 mutants show apparently yellowish phenotype by losing PSII activity
under low CO,, the higher light intensity, the more loss of active PSII centers.

5. Flv2 and Flv4 are involved in photoprotection

Non photochemical quenching
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(Zhang et al., 2009)
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Conclusions and future perspectives

# There are four distinct flavodiiron proteins (Flv1l, Flv2, Flv3 and
Flv4) involved in different functions in Synechocystis 6803.

# Flv3islocated in cytosol and involved in Mehler reaction, which
reduces oxygen to water without forming reactive oxygen species.

# Flv2 and Flv4 are associated with plasma membrane, and play an
important role in photoprotection of PSII.

# We will clarify whether Flv2 and Flv4 function together as a
heterodimer, and find out the interaction partners of Flv2 and
Flv4 to elucidate the mechanism of their function in

photoprotection.
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