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Meet the researcher- Miquel García Bofill from UAB 

 

Miquel García is a first year PhD student, graduated in Biosystems Engineering 
from the Universitat Politècnica de Catalunya. He obtained his master’s degree 
in Advanced Biotechnology from UAB, working in immobilization of enzymes 
onto carbon fibres, in 2016. 

He is a member of the Bioprocess Engineering and Applied Biocatalysis group 
of UAB which is a partner in the ROBOX project. His research is mainly based 
in the study of biocatalyst immobilization processes and reaction medium 
engineering, primarily focused on the use of alcohol dehydrogenase (ADH) and 
alcohol oxidases (AOX). 

Alcohol dehydrogenases (E.C.1.1.1.1.), also known widely as ketoreductases 
(KREDs), are a group of oxidoreductases that catalyse the reversible oxidation 
of alcohols to aldehydes or ketones with the reduction of the cofactor 
(NAD(P)+). The main drawbacks of these enzymes to reach industrial scale are: 
i) the high price of the cofactor (NAD(P)+/NAD(P)H) which is required at 
stoichiometric amount and ii) the low stability of these enzymes. 

Alcohol oxidases (AOX) (E.C. 1.1.3.13) are oxidoreductases that catalyse the 
oxidation of alcohols to a carbonyl compounds (aldehydes or ketones) but not 
the reverse reaction like ADH. A  OX requires flavin-based cofactors (FAD) and 
O2 that is reduced to hydrogen peroxide. In order to avoid enzyme deactivation 
by the hydrogen peroxide by-product, catalase is usually employed (producing 
H2O and O2). 

These types of oxidations are of interest for pharmaceutical, material, nutrition 
and fine & specialty chemicals industries, among others. 

Immobilization, in biocatalysis, is described as the localization or confinement of 
the enzymes in a defined space region through attachment onto supports, 
entrapment or crosslinking; it has been used for decades in the Biotechnology 
industry for production purposes and also for diagnostics, chromatography and 
biosensors. The three main aspects that must be taken into account are the 
enzyme’s characteristics (surface biochemistry, molecular weight, etc.), the 
carrier and the bonding method. 

The main objective of Miquel is to improve the stability of the enzymes in order 
to achieve longer reaction times and to reuse them in multiple reaction cycles. 
For that purpose, different immobilization strategies and supports will be 
assayed. Since some properties of the enzymes, like specific activity or affinity 
towards the substrate may be modified when immobilizing, activity and stability 
under operational conditions for catalysing the target biotransformation will also 
be performed. The expertise of the group in preparation and characterization of 
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immobilized biocatalysts as well as in bioreaction engineering will be of relevant 
importance to accomplish these goals. 
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