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Nitrogenase is a metallo-enzyme that performs nitrogen fixation by reducing dinitrogen
to ammonia using its Fe;MoSgC-R-homocitrate cluster (FeMo-co). Although it is well
known that the biochemical synthesis of FeMo-co involves several enzymes; NifU, NifS,
NifB, NifX, NifEN and NafY, the mechanistic understanding of the process is vague.
NIifEN is the enzyme where in an ATP and Fe protein dependent process, molybdate
and homocitrate are incorporated to synthesize the FeMo-co. Molybdenum is provided
to NifEN as Mo(VI1)O4%, however in the FeMo-cofactor it exists as Mo(IV). Our studies
confirm that the molybdate reduction is performed by NifEN. A molybdate dependent
EPR signal (g = 2.00) has been identified and assigned to the reduction of Mo(VI) to
Mo(V). The molybdate dependent signal appears as an isotropic species and has a
temperature and power profile distinct from that of the NIfEN Fe-S cluster(s).
Furthermore, inclusion of tungstate in the reaction diminishes the Mo-dependent signal.



