
 

The INBIO Project  
Stable enzymes as industrial catalysts (INBIO) 
 

Biotransformations, i.e. chemical reactions carried out by the use of enzymes, are applied in 
several different fields i.e. bulk and fine chemistry, food, textiles, environmental protection. 
Performances of enzymes in terms of activity, specificity and stability depend on their molecular 
structure and on the experimental conditions applied during reactions. Understanding how the 
process requirements affect enzymes conformation allows to optimise the set up of the 
biotransformation process and to plan the rational design of stable enzymes by protein 
engineering techniques. 
 
 

 
The use of enzymes for industrial transformation processes, though generally recognized as 
environmental friendly and advantageous because of higher specificity, is often hampered by the 
high cost of biocatalysts and therefore neglected by small- and medium- sized companies. In this 
frame, stability is an important parameter, which affects the economic feasibility of applying an 
enzyme in an industrial process as it reduces enzyme turnover and permits the use of high 
process temperatures and of organic solvents. Stability means the ability of a biocatalysts to 
maintain high activity for a long time and/or several catalytic cycles when the enzyme protein 
might be exposed to non permissive conditions concerning medium of reaction (i.e. organic 
solvents), temperature or pH. However, stability can be improved by finding optimal condition-

enzyme combinations or making existing enzymes more robust by genetic means 

The aim of INBIO is to contribute to the 
diffusion of biocatalysis to regional companies 
by a clear demonstration of specific 
applications. 
The target of this project are lipases, enzymes 
used in fine chemistry, fatty acids production, 
synthesis of intermediates for the 
pharmaceutical industry, food processing and 
leather treatment. 
The main goal is to obtain a detailed 
information on the effects of temperature, pH 
and organic solvents on the conformation of 
bacterial lipases by a joint effort of 

biochemistry and biophysics 
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Modern biotechnology requires the 
cooperation of several different 
techniques and expertises.  
The opportunity to access to 
collaborations with European partners is a 
key factor for the success of this kind of 
multidisciplinary research  

Lipases catalyse the hydrolysis and synthesis of ester bonds and are broadly employed in 
Bioindustry. Biochemistry and protein engineering are performed in Milano 
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The project INBIO addresses the 
thematic priority “Biotechnology” and 
involves two partners endowed with 
complementary expertise in the field of 
protein science. The Department of 
Biotechnology and Biosciences of the 
University Milano-Bicocca working on  
biochemical characterization of enzyme 
activity and the expression of 
recombinant proteins and mutagenesis 
thereof and the Institute of Organic 
Chemistry of the Johannes Kepler 
University of Linz with experience about 
the study of protein conformation by 
several analytical techniques.  
Lipases from bacteria will be tested for 
activity in reactions of industrial 
relevance and their conformation in the 
particular conditions used will be 
studied by biophysical techniques, such 
as ESI-mass spectroscopy, circular 
dichroism and NMR. These studies will 
allow understanding the effect on 
protein conformation of temperature, 
solvents and time or reaction. On this 
basis advantageous combinations of 
enzyme, solvent, temperature will be 
identified and a few more stable 
mutants produced.    

INBIO contributes to REGINS strategic goals through the establishment of research cooperation 
among the two participants in a field –biocatalysis – of importance for both partners and the 
unrestricted diffusion of results and materials.  
Partners will take care of the diffusion of the results in the own region allowing for a wider 
knowledge transfer through scientific communications, participation to national and 
international events. In addition, we believe that this project will provide a convincing proof of 
principle about the usefulness of biocatalysis for a broad range of applications and therefore 
will foster cooperation with companies of the participant regions. The enzymes and processes 
characterized and developed through the project are suitable to be exploited through joint 
research projects or agreements with companies. 
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Protein conformation is studied in Linz, Johannes Kepler University 
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