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Microbes influence the nanoscale processes of formation 

and transformation of nanoparticulate iron oxy(hydr)oxides 
(hereafter "oxides"). It is known that the associated 
extracellular matrices (EM) from bacteria influence the 
mineralogy of iron oxides in the subsurface [1]. It has also 
been found that electron transport from bacterial metabolism 
can have a significant impact on the existing mineralogy [2]. 
The end-product from microbial induced transformations of 
existing nanoparticulate iron oxide minerals is hard to predict 
because of the influence from both EM and reduction rate.  

Shewanella oneidensis is a naturally occurring biofilm 
producing metal-reducing bacterium. It transports electrons via 
the Mtr pathway which is a series of transmembrane 
intermolecular electron transfer events to extracellular solid 
minerals.  In contrast the popular model microbe Escherichia 
coli lacks the Mtr pathway and is not able to reduce solid 
metals. In this study we use model systems and engineered 
bacteria expressing the Mtr pathway or to supress EM 
production. We explore the transformation rate and pathway of 
iron oxide reduction of 2-line ferrihydrite and lepidocrocite 
under anaerobic conditions.  

Our result shows that bacterial reduction affects 
transformation rate, product and morphology. The rate of 
reduction by engineered Mtr  is outcompeted by wild type 
Shewanella. This study show promise for using engineered 
electron transport and extracellular matrices as a tunable 
parameter for mineral transformation. 
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