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Abstract: Siderophores are low-molecular-weight, high-affinity iron-chelating molecules produced

by bacteria in response to iron deficiency. Pseudomonas secrete siderophores to efficiently chelate
insoluble Fe’" in the environment, which is a crucial mechanism for their adaptation to iron-limited
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conditions. This article systematically reviews the types, structural characteristics, biosynthetic
pathways (the non-ribosomal peptide synthetase, NRPS), and regulatory mechanisms of
siderophores in Pseudomonas. Several regulatory factors at multiple levels were vitally elucidated,
including Fur protein, ¢ factors, quorum sensing, and two-component system. Moreover,
siderophores not only promote iron absorption in plants and bioremediation to remove pollutants
but also are virulence factors in pathogen infection and factors in microbial spoilage. The
siderophore-iron complex can be specifically recognized and actively taken up by bacteria, which
is known as the “Trojan horse” mechanism, enabling covalently conjugated antibiotics to enter the
cell and thus significantly boosting antibiotic efficacy. Future research should delve into the
molecular regulatory networks and microbial interaction mechanisms to promote the application

and development of siderophores in agriculture, medicine, and environmental protection.
Keywords: siderophore; Pseudomonas; biosynthesis; regulatory mechanism
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Table 1 Secondary siderophores produced by Pseudomonas and their chemical structure
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Figure 1 Iron synthesis and acquisition by pyoverdine in Pseudomonas aeruginosa
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