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1) DGo’ and DEo’ are analogous in that they represent STANDARD conditions. However, just as DGo’ has a related term DG’ which reflects the actual energy available under “real” conditions of products and reactants, DEo’ has a related term DE’ which relates redox energy available and spontaneity of a redox reaction under real cellular conditions:
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a. What is DGo’ for the transfer of two electrons from succinate/fumarate to ubiquinone/ubiquinol (and correctly write the equation in the spontaneous direction)? What is the Keq?

b. If [succinate] = 3 x 10-3 M and [fumarate] =  1 x 10-3 M and [ubiquinone]=[ubiquinol], what is DG’? What is DE’ ?

c. If [succinate] = 3 x 10-3 M and [fumarate] =  1 x 10-3 M as above, what is the minimum ratio of [ubiquinol]/[ubiquinone] which would render the reaction nonspontaneous (i.e. electrons would no longer flow in the “forward” direction above? When might this situation occur in a real organism?

2) If the carbon #2 of fructose was labeled with 14C and fed to an active aerobic suspension of yeast cells, which carbon(s) on oxaloacetate would be primarily labeled (after one “round” of the TCA cycle)? Explain or show your logic. 
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