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Abstract:
Iron(II) (Fe(II)) can be formed by abiotic Fe(III) photoreduction, particularly when Fe(III) is organically
complexed. Light-influenced environments often overlap or even coincide with oxic or microoxic geochemical
conditions, for example, in sediments. So far, it is unknown whether microaerophilic Fe(II)-oxidizing bacteria are
able to use the Fe(II) produced by Fe(III) photoreduction as electron donor. Here, we present an adaption
of the established agar-stabilized gradient tube approach in comparison with liquid cultures for the cultivation of
microaerophilic Fe(II)-oxidizing microorganisms by using a ferrihydrite-citrate mixture undergoing Fe(III)
photoreduction as Fe(II) source. We quantified oxygen and Fe(II) gradients with amperometric and voltammetric
microelectrodes and evaluated microbial growth by qPCR of 16S rRNA genes. We showed that gradients of
dissolved Fe(II) (maximum Fe(II) concentration of 1.25 mM) formed in the gradient tubes when incubated in blue
or UV light (400–530 nm or 350–400 nm). Various microaerophilic Fe(II)-oxidizing bacteria (Curvibacter sp. and
Gallionella sp.) grew by oxidizing Fe(II) that was produced in situ by Fe(III) photoreduction. Best growth for these
species, based on highest gene copy numbers, was observed in incubations using UV light in both liquid culture
and gradient tubes containing 8 mMferrihydrite-citrate mixtures (1:1), due to continuous light-induced Fe(II)
formation. Microaerophilic Fe(II)-oxidizing bacteria contributed up to 40% to the overall Fe(II) oxidation within 24
h of incubation in UV light. Our results highlight the potential importance of Fe(III) photoreduction as a source of
Fe(II) for Fe(II)-oxidizing bacteria by providing Fe(II) in illuminated environments, even under microoxic
conditions.
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