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Title: Changing SOX with a flash:  Chemistry of a vital 
molybdenum enzyme  
 

Abstract: Sulfite oxidase (SO) is a vitally important molybdenum enzyme that catalyzes the 
oxidation of toxic sulfite to sulfate, and human SO deficiency is a fatal genetic 
disorder that leads to early death. The proposed catalytic mechanism of vertebrate 
SO involves intramolecular electron transfer (IET) from the molybdenum cofactor to 
the iron of the integral b-type heme.  The IET kinetics observed by laser flash 
photolysis are much faster than theoretically predicted from the 32 Å distance 
between the Mo and Fe centers in the crystal structure of chicken SO.  It has been 
proposed that the flexible polypeptide tether that links the Mo and heme domains 
facilitates conformational changes that bring these two centers closer together, 
thereby increasing the rate of IET. Site-specific mutagenesis has been used to alter 
the length and flexibility of the tether in human SO, as well as the nature of 
residues at the proposed interface between the Mo and heme domains.  The 
reactivity of the resulting variants has been studied using laser flash photolysis and 
steady-state kinetics assays. 
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