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INTRODUCTION

BaeyerVilliger monooxygenase@BVMOSs) are flavoenzymesthat catalysea wide variety of
carbonyt and heteroatomoxidative reactions,including the BaeyetVilliger esterificationof
ketonesandaldehydegFigurel - 2). Throughthe screeningof the availablewealthof genome
sequenceinformation two new BVMOs have been identified and their crystal structures
resolved a cyclohexanonemonooxygenasgrom Thermocrispummunicipale (TmCHMO;
Romero, et al., 20169 and a polycyclic-ketones monooxygenasdrom Thermothelomyces
thermophila(PockeMQ Furst etal., 2017
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Figure 1. The BaeyetVilliger catalytic cyclefor phenylacetone  biocatalysis
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RESULTS

The crystalstructureof TMCHMO (Figure 3, left) conservesnany of the key featuresfound on
other membersof this group (phenylacetonemonooxygenasdrom Thermobifidusfuscg
TfPAMO,; and the CHMO from Rhodococcusp, RhCHMO). The ligand binding site Is a
compact cavity, which explains the preferenceof TmMCHMO towards medium/smallsized
targets Also, whencomparedo PAMO andRhCHMGQO, the numberof saltbridgesin eachof the
structuresrevealsa direct correlationbetweenthis numberthermal stability. In particular,the
crystal structureof PockeMO(Figure 3, right) presentsa numberof remarkablefeatures First,
an N-terminal extensionin the FAD-domain (a possiblesignaturemoiety), and, second,that
substratesre presumedo be acceptedhrougha solventaccessiblecavity from below the re-
face of the FAD cofactor Thesefindings mark a very clear differencein the evolution of
substrateacceptancend selectivity betweenthe BVMOs subgroupgsepresenteddy TmCHMO
andPockeMQ

Figure 3. The crystal structures of TmCHMO (PDB: 5M10; left) and PockeMO
(PDB: 5MQ6; right). The FAD binding domain and FAD are in yellow; the
NADPH binding domain and NADP+ are in green and the globular domain is in
blue.

Figure 4. Crystal structures of RhCHMO (PDB: 4RG3; left), TmMCHMO (centre) and TIPAMO
(PDB: 2YLT; right), highlighting the salt bonds (red and blue atoms).

Insights from the crystal structure of two new Baey¥illiger monooxygenases: CHM
from Thermocrispummunicipaleand PockeMCOirom Thermothelomyceshermophila
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CONCLUSIONS

TheseBVMOs showgreatpromiseasoxidative biocatalyststhey werefoundto be morerobust
thanpreviousexampledgn their respectivesubgroupsFurthermorehaving establishedeffective
recombinantproductionsystemsand elucidatedthe crystalsstructurestheseenzymesprovide
the perfect steppingstone for engineering better and improved stabilities and catalytic
efficiencies Target applicationsfor BVMOs demonstratiorhave beenidentified in polymers

suchasNylon 6 andflavoursandfragrancesike the muskketonegqFigure?2).

Calculatingthe saltbridgesfor the crystalstructuresof diverse (red andblue atoms,Figure4) it
was found that 16, 31 and 37 salt bridges exist for RhnCHMO, TmCHMO and TfPAMO,
respectively which indicates a correlation betweenthe amount of salt bridges and the

thermostabilityof aBVMO (T, values61, 48, and37 AC, respectively)

Furthermore X-ray crystallographymay be coupledto smallangle X-ray scattering(SAXS) to
studythe structureof enzymeghat do not readily crystalize,andrationalisethe reasondor the
lack of crystallization(Massar) 2017, Figure5, top) or to validatehomologymodelling (Fig. 5,

bottom),like cyclopentadecanon{€PDMO) andcyclododecanonfCDMO) monooxygenases
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Figure 5. CPDMO (orange)and CDMO (green)were modelledbasedon their homologyto PockeMO.
The results were confronted against the structural data obtained from SAXS. A and B indicate that
CPDMO suffers from concentration-dependentrepulsion or aggregation C and D indicate that this
model of CDMO is very similar to the globular shapeof the protein, but the folding doesnot account
entirely for the scattering of the moleculein solution.
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