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Formylmethanotiran dehydrogenases, which are found in 
methanogenic Archaea, are molybdenum or tungsten iron-sulfur proteins 
that contain a pterin cofactor [l]. We report here on differences in catalytic 
and EPR properties and susceptibility to inactivation by cyanide of the 
enzymes from Methanosarcina barkeri, Methanobacterium 
thermoautotrophicum and Methanobacterium wolf i [2]. 

The MO formylmethanofk-an dehydrogenases displayed at 77 K two 
rhombic EPR signals, designated FMD,,, and FMDox, both derived from 
MO as evidenced by isotopic substitution with g7Mo. The FMD,d signal 
was only exhibited by the reduced active enzyme and was lost upon enzyme 
oxidation. The FMD,, signal was displayed by an inactive form and was 
not quenched by oxygen. The W isoenzymes were EPR silent at 77 K. 

The MO formylmethanofkran dehydrogenases were found to be 
inactivated by cyanide and reactivated by sulfide, both with concurrent 
changes in the MO derived EPR signals. In contrast, the W isoenzymes 
were not inactivated by cyanide treatment. 

At temperatures between 77 K and 14 K the MO isoenzyme from 
M. wo&i displayed distinct EPR signals that were ascribed to the presence 
of two [2Fe-2S]’ centers and at least one [4Fe-4S] center. 

Evidence is presented that the formylmethanofkran dehydrogenases 
belong to the group of molybdenum (tungsten) enzymes that catalyze the 
insertion of an oxygen atom derived from water into a C-H bond. 
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