On diagram below is a plot of the temperature dependence of the equilibrium binding constant Ka for a DNA dodecamer GCG-TGG-GCG-TGT to two different “zinc finger” proteins, WT1 and EGR1.  The open and solid points represent experimentally determined data, and the lines are linear regressions
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(a) Using this plot, estimate the enthalpy and entropy of binding for each protein to DNA.

This graph seems to correlate with the van’t Hoff equation that tells us how Keq varies with temperature.  

The equation is lnkeq =  -(H/RT + (S/R; where -(H/R is the slope and (S/R is the intercept.

At the point of intersection between the two lines, the extrapolated numbers are as follows; lnK = 20.01, and –1/T = 3.52.  The numbers can then be placed in the Van’t Hoff equation to find enthalpy and entropy respectively.

Calc. For enthalpy (units are typically J/mol)

lnkeq =  -(H/RT

20.01 = -(H/8.314 J K-1 mol-1 * 284K
47247J mol-1 = (H1  

47.2KJ mol-1 = (H1  
Calc. For entropy 

        lnkeq = (S/R

        20.01 = (S / 8.314 J K-1 mol-1
         166.36 J K-1 mol-1 = (S1
(b) What is the free energy change for the binding of WT1 and EGR1 to DNA at 25oC?

            25oC = 298 K

           So 1000/298 = 3.35 

           Calc. For enthalpy (units are typically J/mol)

lnkeq =  -(H/RT

19.41 = -(H/8.314 J K-1 mol-1 * 298K
48089.67J mol-1 = (H2  

48.1KJ mol-1 = (H 2 

Calc. For entropy 

        lnkeq = (S/R

        19.41 = (S / 8.314 J K-1 mol-1
         161.37 J K-1 mol-1 = (S2
         Change in enthalpy ((H) = (H 2  - (H1  

                                                                          =  (48089.67  - 47247) J mol-1

                                                                          = 842.67 J mol-1

The same process can be performed for calculating the entropy change.
(c) For each of the proteins: is the binding to DNA driven by entropy or enthalpy or both? 

I’m not sure about this question! But based on the calculations, a positive enthalpy number indicates exothermic process.  A positive value for entropy indicates that there is a decrease in disorder, so my guess would be both.

