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Organisms able to survive and thrive in cold environments are widespread and have 

developed several molecular adaptations to survive in these extreme conditions, 

including the production of cold-active enzymes. Compared to mesophilic enzymes, 

cold-active enzymes are characterized by high activity at low temperatures and 

thermolability, making them suitable for bioprocesses involving thermolabile substrates 

or products.  

Esterases are widespread enzymes, which hydrolyse ester bonds present in different 

molecules, generating a carboxylic acid and an alcohol as products. This thesis is 

focused on an esterase (Mar-Est), identified in the genome of Marinomonas ef1, an 

Antarctic marine bacterium. Our preliminary results suggest that Mar-Est is a strictly 

cold active enzyme with a temperature optimum of 5°C. Interestingly, the addition of 

Mn2+ ion improves the thermal stability of these enzymes. The effects of Mn2+ ion on 

functional and structural properties of Mar-Est will be deeper investigated combining 

site directed mutagenesis and biophysical analysis. 


