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Iron-sulfur ([Fe-S]) proteins play essential roles in numerous cellular processes, and their assembly requires complex protein systems. In eukaryotic cells, the cytosolic iron-sulfur (Fe-S) protein assembly (CIA) machinery is responsible for the maturation of cytosolic [Fe-S] proteins [1][2]. Although the components of this pathway are largely characterized, the specific function of human cytosolic glutaredoxin 3 (GLRX3) remains under investigation, particularly concerning its role in the formation of [4Fe-4S] clusters in cytosolic proteins [3]. GLRX3 operates as a homodimer that coordinates two [2Fe-2S] clusters, which can be transferred in vitro to acceptors such as NUBP1, an early CIA machinery protein that acts as a scaffold for [4Fe-4S] cluster assembly [4]. It has been demonstrated that the formation of a [4Fe-4S] cluster on NUBP1 occurs in vitro through the reductive coupling of two [2Fe-2S] clusters provided by [2Fe-2S]2+2-GLRX32 in the presence of an electron donor like glutathione or DTT [5]. In cells, the electrons are thought to be provided by anamorsin, a CIA component which takes part in an electron transfer chain acting in an early step of cytosolic Fe-S biogenesis [6]. In vitro studies suggested that two molecules of [2Fe-2S]+2-anamorsin form a heterotetrameric complex with [2Fe-2S]2+2-GLRX32 in order to cooperate and supply both [2Fe-2S] clusters and electrons for the [4Fe-4S]2+ cluster assembly on NUBP1 [7]. To characterize this mechanism, we studied the role of each of the of GLRX3 three domains by expressing different protein constructs and mutants of GLRX3 in E. coli and subsequently analyzing their ability to transfer the [2Fe-2S] clusters to NUBP1. Our research was carried out by using a combination of biochemical and spectroscopic techniques, including UV-Vis spectroscopy, paramagnetic NMR, and size-exclusion chromatography.
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