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RESUMEN PROYECTO/PROJECT SUMMARY 

The starting hypothesis of the supporting national project is that monitored natural attenuation and 
bioremediation in soils polluted by organic chemicals, such as polycyclic aromatic hydrocarbons 

(PAHs) can be improved through new and sustainable approaches, involving the stimulation of 

biological networks, through a controlled enhancement of pollutant bioavailability, optimizing 
microbial metabolic cooperation, and integrating the agrobiology of plants. 

 

The PhD position offered in this project will be devoted to the study of Bacterial Tactic Behavior 

and Transport in Bioremediation of PAHs. The factors that influence the transport of 

microorganisms in the soil have gained attention because sufficient dispersal of active microorganisms 

is often not achieved during bioremediation. Biodegradation rates may be negatively affected, if the 

heterogeneous distribution of the pollutants and restricted phase exchanges result in a low pollutant 
bioavailability. However, bacterial motility and transport can be controlled through a suitable choice 

of chemical and biological effectors, including carbon sources and nanomaterials,
1-3

 as well as other 

microorganisms.
4
 We will also determine how motile PAH-degrading bacteria influence risk by 1) 

tactic responses to metabolites and 2) pollutant mobilization mediated by dissolved organic matter 

(DOM). The first effect would theoretically minimize the risks, by promoting bioavailability and 

biodegradation of the toxic metabolites. The second one would increase it, if chemotactic DOM 

components favor the transport of pollutants sorbed to motile bacterial cells.  
 

This PhD project will therefore identify some of the chemical signals that affect the lifestyle of motile 

PAH degraders in order to better understand if and how they can be handled to control the risks during 
bioremediation. The tactic response (attraction or repellence) of selected bacteria to relevant PAH 

metabolites and plant DOM characterized in the project will be studied. The experimental setups to be 

used will be similar to those already applied in previous studies from the group. In addition to 
capillary assays, a column-based system designed to mimic the environmental behavior of the 

chemoeffectors, as well as the physical interactions among mobilized cells, DOM and PAHs, will be 

used. Another approach will consider the real time study of taxis in controlled exposures under the 

microscope, through computer-aided analysis of motility with Celltrak programme. Adhesion and 
chemotaxis studies will also be performed in connection with biodegradation in passive dosing 

systems. 
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