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Regulation of microbial siderophore transport and its
application in environmental remediation

Ziyang Dong, Jiajie Hu, and Baolan Hu

College of Environmental & Resource Sciences, Zhejiang University, Hangzhou 310058, Zhejiang, China

Abstract:

Siderophore is a chelating iron substance secreted by microorganisms at low intracellular iron concentration.

Siderophore can be divided into three categories: catechol salts, hydroxamic salts and carboxylates. The transport of siderophore
is regulated by Fur, ¢ factor and quorum sensing signal. In recent years, siderophore has been used in fields such as oil pollution
remediation, heavy metal pollution remediation and pulp biological bleaching, and has received extensive attention. This paper
reviews the classification of siderophores and their transport regulation mechanism, and the application of siderophore in
environmental pollution control and remediation. Furthermore, we address the application of siderophore in the future.
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Siderophore-producing

Types of siderophore Name of siderophore . . References
microorganism
Hydroxamic salt type Pvoverdine Pseudomonas fluorescens [12]
Fusarinine C Aspergillus nidulans [13]
Catechol salt type Enterobactin Escherichia coli [15]
Salmochelin Klebsiella pneumoniae [15]
Carboxylates type Rhizobactin Rhizobium meliloti [16]
Staphyloferrin A Staphylococcus aureus [16]
Mixed type Heterobactin Rhodococcus erythropolis [15]
Aerobactin Escherichia coli [15]
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Fig. 1  Siderophore import mechanism.
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Fig. 2 Siderophore secretion mechanism!*).
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Fig. 3 Schematic diagram of ferrous uptake regulator regulation.
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Table 2 Application of siderophore in environmental pollution remediation

Strain Type of siderophore Environmental application Reference

Vibrio sp. S2A Amphibactin Promote the degradation petroleum [50]

Vibrio sp. S1B hydrocarbons

Pseudomonas aeruginosa NY3 Pyochelin Promote the degradation petroleum [54]
hydrocarbons

Streptomyces acidiscabies E13 Desferrioxamine B, Increase the absorption of Cd in plants [64]

desferrioxamine E, coelichelin

Pseudomonas aeruginosa Pyoverdine, pyochelin Increase the absorption of Cr and Pb in [65]
plants

Gloephyllum trabeum NR Degrade pulps [75]

Coriolus versicolor NR Alter the lignin structure [76]
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