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Structural Characterization of the Mutant E197D, an Epoxide
Hydrolase of Lasalocid Biosynthesis
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Abstract: The polyethers antibiotics play several biologicales such as antifungal, anticancer and
neuroprotective activities. Based on these chatatitss, these compounds have become a targehéor t
bioengineering of natural products, where the maain of their biosynthesis offers new opportigsitin
drug development [1]. The polycyclic polyethers degived from the epoxidation of polyenes followsd

a linear cascade of opening of cycle epoxides. Trgcess involved two classes of enzymes, a
monooxygenase containing flavin and an epoxide digde [2], that in general, occur by favorable
reactions exo cyclization. However, the synthedissame of these natural products occurs through
kinetically unfavorable reactions, termed anti-Bell cyclization reactions, where the endo type
cyclization occurs, such as in the biosynthesisLa$alocid [3-5] by epoxide hydrolase. During the
biosynthesis of this compound, LasB (the epoxidelrbiase) takes the polyketide intermediate in
bisepoxide tetrahydropyran-tetrahydrofuranyl. Theucure of LasB in complex with an analog of
substrate has been elucidated, and the C-termorakiuh of the enzyme is responsible for the unusual
cyclization process [6]. The objectives were tatstacrystallography study of the several mutarfitsasB

to clarify the mechanism of catalysis of this eneyand provide information about the specificity by
substrate of the two domains of this protein. Mgpecifically this work had to show the structurettoé
Mutant E197D of LasB and obtain insights abouteffect of shorter side chain of the this amino anid
the active site of this enzym@&he LasB with the mutation E197D was constructedshg directed
mutagenesis using the wide tyjasB gene cloned in pET28a(+) and its expression wasedaout using
BL21(DE3). E197D LasB mutant was purified usingrdff and gel filtration columns. The crystal was
obtained using hanging drop vapour diffusion methiffraction data was collected at the PETRA-III
beamline, at Germany and processed with XDS andL®CAhe programs PHASER, COOT, PHENIX,
MOLPROBITY and PyMol were used to the structuremefnent and analysis of final modeGystals of
E197D LasB mutant was obtained in a condition withh concentration of sodium formate and they
diffracted at a resolution of 1.6 A and belongsttie space group P6322. The structure was solved by
molecular replacement and contains a monomer islgenmetric unit. Although we have added 5 mM of
valpromide, the analysis of the active site didstaaw any clear electronic density for this compbun
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