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Section 2 – Project Information
	Project Title

	The Battle for Iron: How Bacterial Iron Scavenging Shapes Phage Infection

	Project Summary
Iron is an essential nutrient for virtually all life on Earth, playing a critical role in processes such as respiration, DNA synthesis, and metabolism. Despite its abundance on our planet, iron bioavailability is highly limited. To overcome the nutritional limitation posed by iron scarcity, bacteria synthesise siderophores, natural products with high affinity for iron. Therefore, siderophores are crucial for survival and competitiveness across diverse ecological settings.

Recent studies show that bacteriophages may also interact with iron metabolism, pointing to a previously underappreciated connection between phage biology, siderophores and iron availability. Conserved motifs in phage tail fibres, predicted to bind iron ions, have been identified in certain phages, and direct binding of iron to the tail structures of other bacteriophages has recently been shown. These findings raise the intriguing possibility that phages may influence microbial iron metabolism, either by sequestering iron through conserved binding motifs, thereby limiting its availability, or by exploiting iron-binding as a mechanism to enhance infection efficiency. 

Building on this, our preliminary work shows that siderophores influence infective phage richness, suggesting that siderophores affect the diversity of phages able to infect a specific bacterial species or strain.

We hypothesize that phage-associated iron-binding mechanisms interact with bacterial siderophore systems, influencing which phages are capable of successfully infecting a given bacterial host.

Aims:

Investigate the impact of phage-associated iron sequestration on bacterial iron metabolism and physiology.

Investigate how bacterial siderophore production shapes interactions with phages, influencing both competition and susceptibility to infection.

By connecting iron acquisition and phage infection, this project will reveal mechanisms that shape microbial fitness and competition.

	Techniques that will be undertaken during the project
Bacterial culturing, bacterial genetics, high through-put phage infection assays, high-throughput phage genome sequencing and comparative genomics, metabolite (siderophore) isolation and quantification
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