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T

hermal stability of an enzyme increases its half-life and co-solvent compatibility as well as allows its storage, transport and reuse
under non-natural conditions, being thus a desirable property for industrial enzymes. A generalized trend in biotechnological
industries is the development of directed evolution platforms -complementary to functional meta genomics- to obtain thermo stable
variants of the mesophilic enzymes of interest. Indeed, there is a real need to implement more efficient, simple and inexpensive
methods that allow both the screening of thermo stable variants and the detection of thermo stable activities from libraries isolated
from thermophilic environments.
In the present study, we have targeted Pseudomonas fluorescens Esterase I (E.C. 3.1.1.2; PFEI) for thermo stabilization by
directed evolution, using an in Vivo thermo selection method previously developed in our group [1]. Transformants of Thermus
thermophilus were selected by growth at 48 h at 68 ºC and 60 and 80 μg/ml kanamycin. After screening a total of 90,000 clones,
34 active mutants were recovered. These PFEI variants were overproduced in Escherichia coli and purified to homogeneity. Thermal
stability of PFEI variants was evaluated in terms of dynamic stability (melting temperature; Tm) and kinetic stability (half-life). In
addition, kinetic parameters were determined with para-nitrophenyl acetate as model substrate. The most thermostable variant
showed a Tm of 77.3±0.1 ºC (4.6 ºC higher than the wild-type) and a half-life of over 13 h at 65 ºC (7.9-fold longer than the wildtype), but unchanged kinetic parameters. Stabilizing mutations were incorporated into a previously reported PFEI variant that
showed enantio selective activity towards the (-)-enantiomer of the lactam Vince (2-azabicyclo [2.2.1] hept-5-en-3-one). Finally,
molecular modeling studies on the improved thermostable mutants were carried out to investigate the effect that introduced mutations
had on the structure and thus, on the overall stability.
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