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Iron-sulfur clusters are one of the most frequently found cofactors in the cell, and in many cases essential for the biological mechanisms. As the Fe-S cluster is indispensable for diverse physiological events, minimal defects in its biogenesis pathway results in a wide variety of human diseases. Detailed understanding of the Fe-S cluster biogenesis mechanism is critical to develop effective therapeutic strategies for the related human diseases. In addition, the Fe-S cluster biogenesis mechanism is mediated by the proteins whose structural features and interaction networks are dynamic and complex, making full elucidation of this mechanism challenging and elusive.
In eukaryotes, the Fe-S cluster is assembled by a dedicated biogenesis mechanism residing within a mitochondrion. Mitochondrial Fe-S cluster biogenesis mechanism is conserved in prokaryotic Iron Sulfur Cluster (ISC)
biogenesis. For example, ISC pathway of Escherichia coli involves many assembly factors including IscS (a cysteine desulfurase), IscU (an Fe-S cluster scaffold protein), ferredoxin (an electron supplier), IscX (a potential iron supplier), HscA (an Hsp70-type chaperone), HscB (an Hsp40-type cochaperone), and CyaY (an Fe-S cluster assembly regulator). Notably, in order to accommodate highly dynamic functionalities, these proteins in the ISC mechanism exhibits dynamic structural features and complex interaction networks.
The present project aims to elucidate the Fe-S cluster assembly mechanism, which is specifically mediated by IscU and IscS with help of a few accessory proteins, such as IscX, ferredoxin, and CyaY. Despite its physiological importance, it is still elusive to grasp how the Fe and S is delivered to IscS/IscU and the Fe-S
cluster is assembled on IscU. We aim to provide novel structural insight to elucidate details of these processes at atomic level of resolution. In addition, the observations made here will be directly applicable to further understand mitochondrial Fe-S cluster biogenesis mechanism and to develop therapeutic strategies to alleviate/treat the related pathologies.
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