Oxygen Reactivity in Flavoenzymes
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Our presentation will summarize our efforts towaadsore in-depth understanding of the ability
of flavoenzymes to differentially react with oxygéin6). We have investigated different types of
monooxygenases and oxidases, which are capabletightang molecular oxygen through the
stabilization of a flavin-(hydro)peroxide intermath. Most remarkably, in flavin-containing
monooxygenases flavin-hydroperoxide formation diyemvolves the NADP ligand, which,
therefore, appears to play the dual function ofucaty the flavin and stabilizing a critical
catalytic intermediate. We have also been perfagmmolecular dynamics simulations to
visualize the pathways for oxygen diffusion acrdbke protein matrix. We are using a
combination of site directed mutagenesis and mdédecdynamics to investigate the role of
residues surrounding the flavin in tuning oxygeactevity.

References

1. Mattevi, A. (2006)rends Biochem. Sci. 31, 276-283..

2. Baron, R., Riley, C., Chenprakhon, P., Thotsapkr, Winter, R., Alfieri, A., Forneris, F.,
van Berkel, W., Chaiyen, P., Fraaije, M.W., Mattevi, McCammon, J.A. (2009roc. Natl.

Acad. Sci. USA 106, 10603-10608

3. Orru, R., Torres Pazmifio, D.E., Fraaije, M.Watidvi, A. (2010) Joint-functions of protein
residues and NADP(H) in oxygen-activation by flagomtaining monooxygenasé.Biol.

Chem. 285, 35021-8

4. Baron, R., Binda, C., Tortorici, M., McCammori.) Mattevi, A. (2011) Molecular Mimicry
and Ligand Recognition in Binding and Catalysighy Histone Demethylase LSD1 — COREST
Complex.Sructure 19, 212-220

5. Thotsaporn, K., Chenprakhon, P., SucharitakuMattevi, A., Chaiyen, P., (2011)
Stabilization of C4A-hydroperoxy-flavin in a two4oponent flavin-dependent monooxygenase
is achieved through interactions at flavin N5 arh @tomsJ. Biol. Chem., [Epub ahead of

print]

6. Orru, R., Dudek, H.M., Martinoli, C., Torres @no, D.E., Royant, A., Weik, M., Fraaije,
M.W., Mattevi, A. (2011) Snapshots of enzymaticyeaevilliger catalysis: oxygen activation
and intermediate stabilizatiod.Biol. Chem., [Epub ahead of print]



