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Bacterial nitrogen fixation:
(see Stryer, pg 714-716, Voet&Voet 776-781)

Industrial nitrogen fixation:
N2 + 3 H2 ( 2 NH3; G >0; S < 0, not favorable

The reduction of dinitrogen:

N2 + 8 H+ + 16 ATP + 8 e-( 2 NH3 + H2 + 16 ADP + 16 Pi

The P-cluster (from X-ray structure:  Rees, Science, 1993, 792, DOI: 10.1126/science.8484118): (two linked Fe4S4 cube structures linked together)
[image: image4..pict]
Postulated structure of N2 binding to FeMo-cofactor (X-ray structure 1993):
Note trigonal planar iron (rare) stabilized by ligands (protein structure)

[image: image1.wmf]
Recent X-ray results (Rees, Science, 2002, 297, 1696, DOI: 10.1126/science.1073877) suggests a single atom (N, O or C) bound inside the MoFe cluster!

Schematic of nitrogenase in a bacterial cell:

[image: image2.wmf]
factors to consider:

oxygen shuts down nitrogenase (O2 consumed to synthesize ATP)

energetically very costly (ATP, carbohydrate)

concerted effort of many proteins required to carry out reduction

Model nitrogenase cycle (Schrock, Science 301 (5629), 76. [DOI: 10.1126/science.1085326]
(Leigh introduction:  Science 4 July 2003: Vol. 301. no. 5629, pp. 55 - 56:  DOI: 10.1126/science.1086678
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