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Iron-sulfur (Fe-S) cluster biosynthesis in eukaryotic cells is mediated by specialized protein systems [1]. Among these, the ISC machinery is essential for cellular metabolism, and pathogenic mutations in its components cause severe human diseases. One such disorder is Congenital Sideroblastic anemia (SIDBA3), which is characterized by defective heme synthesis, iron accumulation, and the presence of ringed sideroblasts in erythroid precursors [2]. 
Missense mutations in human glutaredoxin 5 (GLRX5), a mitochondrial monothiol glutaredoxin, have been linked to SIDBA3 [3,4] and are known to impair Fe-S cluster biogenesis, thereby affecting enzymes involved in mitochondrial respiration, DNA repair, and heme synthesis [5]. GLRX5 binds a [2Fe-2S] cluster either as a homodimer or in complex with BOLA3, where the cluster bridges the two subunits [6,7]. The holo GLRX5-BOLA3 complex can transfer in vitro its [2Fe-2S] cluster to apo NFU1, promoting the assembly of a [4Fe-4S] cluster [8], which is required for the maturation of key mitochondrial proteins [9,10]. 
A compound heterozygous mutation in GLRX5 (p.Cys67Tyr and p.Met128Lys) was identified in a SIDBA3 patient [3]. While the Cys67Tyr mutation directly disrupts [2Fe-2S] coordination, the molecular impact of Met128Lys remains unclear. In vitro characterization of M128K is therefore essential to determine whether the mutation affects folding, cluster binding, interaction with BOLA3, or cluster transfer to NFU1. 
By combining structural and functional analyses, this study aims to provide a molecular explanation for the patient phenotype, bridging existing clinical observations with mechanistic insights at the molecular level. 
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