U T3 Eunopean Symposisom on Tormal Aralyis and Calorimng

o

=z,

Thermodynamics vs Kinetics of enzymatic activity: DSC investigation
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Microbial carboxylesterases are valuable biocatalysts that can selectively hydrolyze a wide spectrum of esters

and may find their own applicability at industrial scale.

Among others, a carboxylesterase from Bacillus coagulans (BCE) was previously isolated and characterized
from a biochemical and structural point of view for its industrial appealing peculiarity to enantioselectively
hydrolyze different esters of the chiral alcohol 1,2-O-isopropylideneglycerol (IPG) [1], whose enantiomers are
valuable chiral building blocks for the synthesis of B-blockers, prostaglandins and glycerophospholipids [2].

In this study, the influence of different pH conditions (from pH 6 to 9) on BCE thermal stability was
investigated through Differential Scanning Calorimetry (DSC). The thermodynamic exploitation of these data
permitted to obtain the AG®(T) function, that is correlated with the protein functionality as concerns the
thermodynamic standpoint, and the correlation with measurements of enzymatic specific activity allowed to
dissect the determinants that dictate the BCE functionality in view of an industrial process design. The results
reported by this study may be applicable as guidelines to assess enzyme optimal working conditions through

calorimetric methods [3].
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