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Functional Model of Vitamin B12 and F430-dependent Enzymes
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Methionine synthase is responsible for the methylation of homocystein to yield
methionine. Our group has recently prepared an enzyme model using a unique conjugate between apomyoglobin
and a cobalt tetradethrocorrin complex. The Co(ll) tetradehydrocorrin complex as an artificial cofactor
is inserted into the heme pocket of apomyoglobin with axial ligation of His93, which is characterized by
EPR spectroscopy and X-ray crystal structure analxsis. Reduction of the protein upon addition of
dithionite is found to provide a Co(l) complex. The crystal structure of the Co(l) complex in the protein
clearly reveals the tetra-coordinate species which forms due to the cleavage of the axial ligation. This
behavior has been proposed to occur during formation of cob(l)alamin as a reaction intermediate. The
addition of methyl iodide to the Co(l) species provides a photoactive species and the ESI-TOF MS spectrum
of the species supports the formation of a Co-CH3 bond in the heme pocket.
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