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We report results from photoacoustic calorimetry experiments yielding molar enthalpy 

and volume changes for photoinduced ET between Uroporphyrin (UroP) and 

cytochrome C (Cc). Fits to the photoacoustic traces of UroP in the presence of Cc show 

two resolvable phases in addition to the initial prompt (< 20ns) phase: a 200ns (20C) 

phase which is attributed to triplet ET and a 2.8µs (20C) phase attributed to thermal 

back ET with corresponding enthalpy changes of -33 kcal/mol and 45 kcal/mol 

respectively. The two phases are accompanied by a fast volume contraction of ~7 

mL/mol and slow expansion of ~9 mL/mol. These results are consistent with a model in 

which protein conformational changes (i.e. contraction of the protein) upon reduction of 

the heme isolates the active site from the bulk solvent environment, thereby imposing a 

large reorganizational energy (λ ~ 26 kcal/mol) barrier required for back electron 

transfer.  

 

 


