
Friday, October 18th, 2019, at 4:00pm in the Science and Math Learning Center, Room 102

The source of all bioavailable nitrogen is atmospheric N2, which must be reduced to two NH3 molecules before it

can be assimilated by any higher form of life. Even today, more than 100 years after the invention of the Haber-
Bosch process for industrial generation of NH3 from N2, biological nitrogen fixation — the enzymatic reduction of
N2 to two NH3 molecules — provides the nitrogen nutrient that supports more than half the human population, as
well as the rest of the biosphere. This biological process, which involves one of the most challenging chemical

transformation in biology, the cleavage of the N≡N triple bond, is catalyzed by nitrogenases, primarily the Mo-
dependent enzyme, that are found only in certain classes of bacteria. Despite decades of intensive study in many
laboratories, until quite recently almost nothing was known about the mechanism of this process. Advanced
paramagnetic resonance (EPR/ENDOR), photophysical, bioelectrochemical, enzymological, and computational
studies of intermediates formed during turnover of the enzyme and freeze-trapped by the laboratories of our

collaborators Profs. Lance Seefeldt and Dennis Dean, have now revealed the central mechanistic steps by which
both the Mo- and the alternative Fe- and V-dependent nitrogenases accumulate reducing equivalents and carry
out the reduction of the N≡N triple bond. This talk will describe this mechanism.

Professor Brian M. Hoffman is an American bioinorganic and physical chemist. He is a
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Chicago receiving a bachelor of science degree in 1962, and later completed a doctoral
program in chemistry at the California Institute of Technology in 1966 under the
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Using electron-nuclear double-resonance (ENDOR) spectroscopy, Hoffman
investigated many enzyme mechanisms. Subjects of this work include nitric oxide
synthase, cytochrome P450, nickel-iron hydrogenase, and nitrogenase. During his
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• the Joseph Chatt Award in 2012 for outstanding multi-disciplinary research in the
areas which span inorganic chemistry and biochemistry. he received
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