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New insight in fluorescence Pseudomonas iron acquisition in soil: pyoverdine plays a key role in iron oxydes weathering
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♦ Pyoverdine has a high affinity for Fe (III) but is also able to chelate others metals (Al, Cd, Ni, Cu).

Iron oxides were prepared accorded to the methods of Schwertzmann and Cornell 1991. A goethite substituted with aluminium was prepared. Objectifs : Bacteria required iron for essential metabolic processes. However, ferric iron is poorly available in soil due to various parameters (pH, oxygen, cristallinity, specific area,…). To get access to this crucial element, bacteria produce in their environment siderophore, a high affinity Fe 3+ chelator. As a reference, pyoverdine was used as the main siderophore produced by fluorescent Pseudomonas. First, this research aims to understand the pyoverdine-mediated dissolution of different iron-oxides.
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We tested two iron-oxides, a well crystallized goethites and a poorly crystallized ferrihydrite. Secondly, the involvement of metabolizing siderophore-producing bacteria was investigated on iron-bearing minerals dissolution. In the presence of goethite, the fluorescence of pyoverdine decreased, meaning that a pyoverdine-Fe complex was formed. At 1 g. L -1 , the fluorescence was almost repressed.

Fe + Pvd-Fe Pvd

In the presence of pyoverdine, iron concentration increased in solution. The amorphous iron oxyde, ferrihydrite, was more easily weathered by pyoverdine than the well-crystallized oxyde, goethite.
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Bacterial number was enumerated by plating on LB agar, incubation at 30°C/24H. In the presence of minerals, the bacterial growth was stimulated.

Alteration of iron oxides in the presence of pyoverdine-producing Pseudomonas

Pyoverdine concentration was measured by the absorbance at 400 nm.

In the presence of minerals containing a large amount of iron (11,2 mM), a decreased of 50% in the pyoverdine production was observed.

Iron determination was measured by ICP-AES after acidification of the supernatant. Iron was released in the supernatant of a 48h bacterial growth in an iron-deficient medium. With Al-goethite, both Fe and Al was detected in the supernatant.
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In conclusion, the iron solubilisation from the iron oxides explained the growth stimulation and siderophore repression observed with Pseudomonas. The weathering of iron oxides by the siderophore itself and to a lesser extend by siderophore-producing bacteria, enhanced the release of substituted metal found in the crystals, that could be potentially toxic for the environment. Further investigations are in process to better understand the interaction between bacteria and minerals and to determine the mechanism involved in iron chelation. 
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