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THE ROLE OF THE THREE GLRX3 DOMAINS IN THE MATURATION OF CYTOSOLIC FE-S PROTEINS 
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Biosynthesis of [Fe-S] proteins is a highly regulated process that requires complex protein machineries in eukaryotic cells. In the cytosol of eukaryotes, the maturation of iron-sulfur proteins is carried out by the cytosolic iron–sulfur (Fe–S) cluster assembly (CIA) machinery [1] [2]. A still debated component of the CIA machinery is the human cytosolic glutaredoxin 3 (GLRX3), a multidomain protein with a still not defined role in the maturation of cytosolic [4Fe-4S] proteins [3]. GLRX3 forms a homodimer, through the binding of two [2Fe-2S] clusters, that can be transferred  in vitro to various target partners, such as the human NUBP1, an early component of the CIA machinery, acting as a scaffold for the assembly of [4Fe-4S] clusters [4]. It has been demonstrated in vitro that the maturation of a [4Fe-4S] cluster on NUBP1 takes place through the reductive coupling of two [2Fe-2S] clusters donated by [2Fe-2S]2+2-GLRX32 in the presence of electrons provided by a generic reductant, such as glutathione or DTT [5]. In vivo, the physiological reductant for the assembly of the [4Fe-4S] cluster on NUBP1 could be [2Fe-2S]2-anamorsin, which in cells interacts with GLRX3 and receives electrons from the NADPH-dependent diflavin reductase (NDOR1) [6]. In vitro, anamorsin forms a hetero-tetrameric complex with [2Fe-2S]2+2-GLRX32, formed by two molecules of [2Fe-2S]+2-anamorsin and one molecule of dimeric [2Fe-2S]2+2-GLRX32 that synergically provide two [2Fe-2S]2+ clusters from GLRX3 and two electrons from anamorsin for the assembly of the [4Fe-4S]2+ cluster on NUBP1 [7]. To further characterize the mechanism of the [4Fe-4S] assembly on NUBP1 by GLRX3, we investigated the role of the three domains of GLRX3. For this purpose, we produced different protein constructs and mutants of GLRX3 through heterologous expression in E. Coli, and we applied various spectroscopic and biochemical techniques, such as UV-Vis, NMR Spectroscopy and Size Exclusion Chromatography, to characterize them.
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