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Abstract: Cytochrome c is a protein that is important both for electron transport and apoptotic
pathways. In the latter pathway, cytochrome c acts as a peroxidase that oxygenates the
mitochondrial membrane lipid cardiolipin. Oxygenation of cardiolipin is believed to help initiate
apoptosis. Studies on the effects of evolutionary changes of residues in W-loops C (residues 40 - 57)
and D (residues 70 - 85) of cytochrome c on the stability, dynamics and peroxidase activity of the
protein will be described. These studies will be compared with results obtained with variants of
human cytochrome c that result from non-synonymous single-nucleotide polymorphisms (SNPs) and
cause mild thrombocytopenia 4. The largest effects on dynamics and peroxidase activity are
observed for variants in W-loop D at positions 81 and 83 that have evolved from small to large amino
acid side chains and for the SNPs that cause THC4. Differential effects on the acid dissociation
constant (pKu) of the ionizable group that triggers the alkaline conformational transition of
cytochrome c and the conformational equilibrium constant (pKc) for this transition appear to control
the dynamics that modulate peroxidase activity.

Bio: Bruce Bowler is Professor of Chemistry and Biochemistry at the University of Montana in
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