
Dow Lecture Series
9:45 a.m. Thursday, February 12, 2015  •   331 Smith Hall

J. Martin Bollinger
Professor

Department of Biochemistry & Molecular Biology
Pennsylvania State University

Demystifying the Chemical Magic 
of Non-heme-iron Enzymes 

in Natural Product Biosynthesis
Research concerns proteins that contain complex clusters of metal ions and inorganic 

ligands at their active sites.

Website: http://bmb.psu.edu/directory/jmb21

Abstract
Non-heme-iron (NH-Fe) enzymes activate O2 for an array of biomedically, agriculturally, and environ-
mentally important oxidation reactions. Our past decade’s work has characterized iron(IV)-oxo (ferryl) 
complexes in several such NH-Fe enzymes.1 In five of these enzymes, the ferryl complexes generate 
substrate radicals by abstracting hydrogen (H•) from aliphatic carbons,2-6 leading to formation of new 
C–O,2-4 C–Cl/Br,5,6 or C–S bonds.1 Motivated by our success in rationalizing the divergent outcomes 
of the NH-Fe 2-(oxo)glutarate-dependent aliphatic hydroxylases and halogenases,7 we now seek both 
to exploit the ferryl manifold for novel, unnatural carbon-functionalization reactions8 and to explain the 
structural and mechanistic bases for several other natural reaction types, including 1,3-dehydrogena-
tion of an alcohol to epoxide,9 stereo-inversion of a chiral carbon,10 and desaturation and cleavage of 
C–C bonds, that are initiated by ferryl complexes in other NH-Fe enzymes. Insight obtained will inform 
combinatorial design of new antibiotic and anticancer drugs.
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