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Role of Cytochrome c3 from Desulfovibrio desulfuricans Strain G20 in Uranium 
Reduction: X-Ray Crystal Structure and Spectroscopic Studies. 
 
Mrunalini V Pattarkine1, Yon H Lee2 and Judy D Wall1; 
1University of Missouri, Columbia, MO, 2 Louisiana State University, Baton Rouge, LA. 
 
Cytochrome c3 from Desulfovibrio desulfuricans strain G20 (DdG20c3) is involved in 
reduction of uranium, a process that has bioremedial potential for contaminated 
environments. To understand the role of DdG20c3 in this metal reduction, X-ray crystal 
structure and spectroscopic studies of the interaction of reduced DdG20c3 with metals 
were undertaken. Circular dichroism (CD) studies were performed to investigate changes 
in the conformation and thermostability of reduced and uranium-reoxidized DdG20c3 
structure. Though the CD spectra of reduced DdG20c3 showed some changes in the far-
UV region, spectra of the metal-reoxidized forms of reduced DdG20c3 overlapped with 
that of the native protein. When monitored by CD, thermal melting profiles of the native 
and uranium-regenerated forms gave similar melting temperatures, which indicated that 
interaction of the metal did not significantly change the global conformation as well as 
the thermostability of the protein. UV-Vis spectra of native and metal-reoxidized protein 
were overlapping, supporting the findings from CD studies. Uranium was found to 
reoxidize the reduced protein 20-fold more efficiently with respect to molybdenum. 
Comparison of the crystal structure of oxidized DdG20c3 with the reduced form 
indicated no global conformational change in the protein upon reduction. We identified 
two local regions that showed significant changes upon protein reduction and metal 
binding. In addition, there were changes in the molecular volumes in the reduced and 
metal-reoxidized crystals, probably due to changes in the networks of hydrogen bonding 
and hydrophobic interactions. Of the four hemes, Heme II region was most significantly 
affected by reduction. Fast kinetic studies with uranium indicated a biphasic mode of 
metal interaction with the reduced protein. Further studies in the kinetics of metal 
interaction are being pursued. 




