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First crystallographic study of a glutathione transferase from cyanobacteria
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Glutathione transferases (GSTs) are widespread enzymes involved in a number of catalytic and non-catalytic processes [1 and
reference herein]. They are mainly known as enzymes of the cellular phase II detoxification system where they catalyse the
nucleophilic addition of glutathione (GSH) to a variety of small non-polar compounds. GSTs have been extensively investigated in
animals and plants because of their great relevance to human health and agriculture. In contrast, studies in bacteria remain scarce,
especially in the cyanobacteria phylum, which encompasses oxygenic photosynthetic prokaryotes with a wide range of morphologies
and ecologies. They have key roles in global carbon and nitrogen cycles, contribute strongly to the fixation of atmospheric CO, and to
its storage in ocean sediments (carbon sinks).

The best-studied cyanobacterium Synechocystis PCC6803, which has 6 GSTs, is an attractive organism for deciphering both GST
selectivity and redundancy. Preliminary studies show that these GSTs play the expected roles in stress protection. Furthermore, a
knockout mutant can be restored by human GST counterparts, demonstrating the conservation of functions throughout evolution [2].
SynGSTCI1 is involved in the detoxication of methylglyoxal, a toxic by-product of the cellular metabolism of most organisms [3]. We
solved the first crystal structure of a GST from cyanobacteria, namely that of SynGSTCI1. It shows the putative active site signature
SRAS and belongs to the Chi class of GSTs (Figure 1) and its sequence length is shorter by about 30 residues when compared to the
usual GST length (~ 220 aa). SynGSTC1 adopts the canonical GST fold that consists of two domains (Figure 1) and exhibits structural
similarities with the Ure2p class of GSTs [4]. The structure-function relationships of SynGSTC1 will be presented using innovative
tools based on molecular dynamic simulations and charge-density of ultra-high resolution structures.
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Figure 1. Phylogenetic distribution of SynGSTC1 and its homologs from other cyanobacteria. The putative catalytic signature of each
clade is indicated as well as the length of the sequences (left). Crystal structure of SynGSTCI1 highlighting the glutathione bound and
its electron density. The putative catalytic signature is also shown (right).
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