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Proposal

Our team intensively works on two strong research areas. 

Our first task is biocontrol of human pathogenic microorganisms. 

Skin infections caused by microorganisms represent a clinical 

challenge, due to them being widespread and their ability to cause 

mortality of the patients. The increasing resistance of the microor-

ganisms to antibiotics and antifungal agents is promoting the search 

for new compounds and methods for the treatment of skin diseases 

as well as understanding the physiology and metabolic plasticity 

of the infectious microorganisms. A combination of novel chemical 

compounds along with pulse electric field (PEF) technology allows us 

to perform a wide scale biocontrol of skin pathogens. 

Another research area of ours is development and improvement 

of new different biocatalysts by protein engineering methods. Our 

main target is recombinant lipolytic enzymes of Geobacillus bacteria 

that can be applied in the production of biofuel, fragrance and 

flavor esters, detergents, etc. Our study scope also encompasses 

microbial ureases, involved in biocementation processes and nitrate 

reductases which can be applied for biological production of silver 

nanoparticles.
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We are interested and can collaborate by helping you in further 
areas: 

     ●  Molecular Microbiology

     ●  Enzymes for Industrial Application

     ●  Protein Engineering

» Screening and application of new antibacterial and antifungal 
compounds against pathogenic bacteria and fungus

» Development of production and application of silver nanoparticles

» Development of electroporation techniques for biocontrol of 
pathogenic microorganisms

» Research of microgravity on microorganism physiology

» Research of yeasts prions as models for human disease

» Cell count in environmental samples

» Optimization of growth conditions for microorganisms

» Identication of microorganisms using 16S rDNA analysis

» Screening of microorganisms with desired characteristics from 
environmental samples

» Microbial recombinant lipolytic enzymes for biofuel, laundering, 
synthesis of fatty acids esters as flavor and fragrance compounds, 
degradation of lipid pollutants in environmental waste

» Native microbial ureases for biocementation and microbially 
induced calcium carbonate precipitation

» Native microbial nitrate reductases for production of silver 
nanoparticles

» Native and recombinant keratinases for production of peptides and 
karatin waste degradation

» Development of immobilized biocatalysts for more effective          
industrial application

» Creation and purification of new recombinant enzymes

» Design of new lipolytic enzymes for different industrial areas

» Improvement of target biocatalysts using DNA shuffling, epPCR, 
site specific mutagenesis and other strategies

» Design of chimeric biocatalysts

» All necessary gene engineering methods for the creation of            
recombinant biocatalysts
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