
Microbiology and Bacterial Genetics. Molecular Biology techniques.  

DNA and RNA analysis; gene cloning and gene knockout; mutagenesis: site-directed 
and random; 

Gene expression analysis;  gene reporter fusions; northern blot analysis, qRT-PCR; 
in vitro transcription;  

Protein-DNA interactions and protein-protein interactions; 

Protein expression and purification; protein detection – western blot analysis; 
enzyme biochemical characterization. 

Understand how the transcriptional and translational regulatory networks interact 
with other cellular components such as the metabolic system.  

Contribute to studies of carbohydrate metabolism in B. subtilis, which are of special 
interest due to the extensive utilization of this organism for the production of 
industrial enzymes. It is estimated that Bacillus spp enzymes represent 50% of the 
total industrial enzyme market.  

Design of efficient enzymatic systems for economic degradation of the plant cell 
wall and plant biomass valorization. 
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The research in our laboratory is primarily focused on the mechanisms that control 
gene expression of carbohydrate metabolism in bacteria. Our favorite bug is 
Bacillus subtilis the Gram-positive model organism and an industrial bacterial 
workhorse in microbial fermentations. Several lines of research are being followed. 
Currently we are carrying out two major research projects:  
  Characterization of the AraR regulon comprising genes required for the 

extracellular degradation of polysaccharides, transport of oligomers and simple 
sugars, intracellular degradation and further catabolism.  

  Elucidation of the regulatory mechanisms of hemicelullases by genetic and 
biochemical characterization of enzymatic consortia involved in the degradation of 
plant cell wall polysaccharides.  


