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Iron uptake and biofilm formation in Pseudomonas aeruginosa

Shan Yu', and Luyan Ma?
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Abstract: Biofilms are surface-associated communities of microorganisms embedded within self-secreted extracellular
polymeric substances, and a major cause of chronic and persistent infections. Respiratory Pseudomona aeruginosa infection
is the leading reason for morbidity and mortality in cystic fibrosis patients. The formation of biofilms by P. aeruginosa in
the airway is thought to increase persistence and antibiotic resistance during infection. Biofilm formation of P. aeruginosa
is regulated by complicated signaling systems including quorum sensing and two-component systems that control the
synthesis of extracellular polymeric substances. Furthermore, iron is an essential and scarce nutrient for bacteria and an
important signal factor. P. aeruginosa has developed multiple iron uptake systems to sequester enough iron for its survival,
with important regulatory roles in both release of virulence factors and formation of biofilms. In this review, we summarize
recent advances in biofilm formation and its regulation along with the iron-uptake strategies in P. aeruginosa, to provide

new insights and understanding to fight bacterial biofilms.
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Fig. 1 Mainly components of extracellular matrix of Pseudomonas aeruginosa'® (A) and Psl fiber matrix (upper)

and encased P. aeruginosa biofilm (lower) (B) 1.
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Biofilm d’evelopment
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Fig. 2 Scheme of biofilm development in P. aeruginosal. Selected images showed how the matrix of Psl
polysaccharide (red fluorescence) enmeshes bacterial cells (green fluorescence) within bacterial communities during
biofilm development. 1: initial attachment (I ); 2: irreversible attachment (II'); 3: microcolony formation (III); 4:

biofilm maturation (IV); 5: biofilm dispersion (V).
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Fig. 10 A schematic shows the mechanisms of the iron-Psl interplay in P. aeruginosa*®®.
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