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Fe (II)/2-oxoglutarte – dependent dioxygenases are widely spread among different domains of life; they are considered the largest nonheme oxidising enzymes (1). Despite having a conserved structural topology represented in the double strand β helix enclosing the active site represented in the catalytic triad HxD-H, they catalyse different enzymatic reaction including hydroxylation and demethylation of different substrate targets (2). The best examples in animals are represented in the prolyl-4-hydroxylases (P4Hs) which involves oxygen sensing, protein translational machinery and collagen biosynthesis. Putative P4Hs have been identified in Bacillus anthracis, Pseudomonas aeruginosa and Paramecium bursaria – with a relatively less understood function. The genome of Pseudomonas aeruginosa encodes a putative P4H named as the pseudomonal iron uptake factor C (PiuC), which makes an operon with a putative tetratricopeptide repeat protein (TPR). Both genes are under the regulation of the transcriptional regulator ferric uptake regulator (TF-FUR), where both genes (PiuC-TPR) are induced under iron scarcity conditions. Our work assigned PiuC as functional 2OG oxygenase with structural remarks suggesting its function as a prolyl-4-hydroxylase. 1H NMR studies showed PiuC to deplete 2OG and produce succinate in a matter dependent on the presence of ferrous iron, molecular oxygen, and ascorbate. The depletion of 2OG to succinate was indeed enzyme mediated as the addition of catalase to limit the none-enzyme mediated decarboxylation of 2OG did not affect the turnover. Our work reports the first crystal structure of PiuC in complex with 2OG, 2,4 pyridine dicarboxylic acid and N-oxalylglycine. The active pocket of PiuC is guarded by a finger loop with high structural flexibility, a common signature of P4H enzymes known as “finger loop”. Structural studies revealed the stability of the finger loop to be enhanced in the presence of metal analogue and the native co-substrate 2 oxoglutarate, suggesting the communication between the active site and the finger-loop. 
In the context of antimicrobial resistance, PiuC plays an important role in the susceptibility to cefiderocol; siderophore-conjugated β-lactams, the mechanism of which relies heavily on cellular iron hemostasias. Recent studies showed that PiuC to be the most mutated gene in isolates from patients with infections that failed the treatment cefiderocol (3). We show the isogenic deletion of PiuC elevates minimum inhibitory concentration (MIC) of cefiderocol under different conditions including conditions similar to the lungs of cystic fibrosis patients. Moreover, site directed mutagenesis of the catalytic triad indicates PiuC to be involved in the uptake of cefiderocol. The complementation of PiuC restores susceptibility to cefiderocol, to a level similar to the wildtype.  Our findings suggest that PiuC might form a novel class of putative bacterial P4H, involved in iron sensing and the susceptibility to siderophore conjugated antibiotics. Although the transpeptidase targets of cefiderocol are similar to those of more classical cephalosporins, the high demand in the use of cefiderocol and future siderophore-antibiotics in the clinical setting will promote PiuC mediated resistance mechanisms. Understanding the role that PiuC plays in the uptake of siderophore-antibiotics will aid in a better and more efficient antibiotic discovery.  
1.	Slama, P. (2016) Identification of family determining residues in Jumonji-C lysine demethylases: A sequence-based, family wide classification Proteins 84, 397-407 10.1002/prot.24986
2.	Culpepper, M. A., Scott, E. E., andLimburg, J. (2010) Crystal structure of prolyl 4-hydroxylase from Bacillus anthracis Biochemistry 49, 124-133 10.1021/bi901771z
3.	Gomis-Font, M. A., Sastre-Femenia, M., Taltavull, B., Cabot, G., andOliver, A. (2023) In vitro dynamics and mechanisms of cefiderocol resistance development in wild-type, mutator and XDR Pseudomonas aeruginosa J Antimicrob Chemother 78, 1785-1794 10.1093/jac/dkad172


