
PROTEIN PHYSICS 

 

LECTURES 5-6 

 
Elementary interactions: 

hydrophobic 
& 

electrostatic; 

SS and coordinate bonds 



Hydrophobic effect 

 

Concentration of C6H14       
in H2O: 

50 times less 

than in gas! 

 

WHY? 

H2O 

Henryôs constant 
 

(kH,cc)
-1 =  

 

                        

       for        :   = 50/1 

 

for ethanol:  = 1/47000 

 

 [in gas]   

[in liquid] 



ENTROPY: 
 

SE = kB Å ln[ME];      ME=number_of_states(E) 

 

Why kB? What is kB? 

Because entropy SE comes to the free energy 

FE = E ï TSE  (measured in energy units) as TSE, 

and T is measured in degrees, while 

ln[number of states] is dimensionless; 

Thus, kB is energy_unit/degree 
 

FREE ENERGY:  

    Probability(E) ~ MEÅexp(-E/kBT) = exp(-FE/kBT) 

                                    Boltzmann  

    F=E-TS at V=const;   
 

    G=H-TS=(E+PV)-TS at P=const (better for experiment) 

       ------------------- 



               Gint
 :  ñFree energy of interactionsò 

                           (ñmean force potentialò) 
 

                  Chemical potential:   

m ¹ G(1) = Gint - TÅkBln(V(1)) ¹ Gint + TÅkBln[C]  

EQUILIBRIUM for transition  

of molecule 1 from A to B:     GA
(1) = GB

(1)  

     chemical potentials in A and B are equal 
 

 
DGint

AB ¹ G
int

B ï G
int

A 
 

DGint
AB= kBTÅln([CinA]/[CinB]) 

=================================================== 



Experiment: DG 
int

AB= kBT�‡ln([C1 in A]/[C1 in B]) 
 

DSint
AB = -d(DGint

AB)/dT 

DHint
AB = DGint

AB +TDSint
AB  

C6H12 

[C] of C6H12 

in H2O: 

50 times less 

than in gas; 

100000 times  

less than in  

liquid C6H12 
 T=2980K=250C 


