PROTEIN PHYSICS

LECTURES 5-6

Elementary interactions:
hydrophobic
&

electrostatic:
SS and coordinate bonds



Hydrophobic effect
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in H,0:
Henr yos ¢ 0nsH)®#mds |ess

(k. )1 =lngas| than in gas!
H.cc/ ~ [in liquid]
WHY?
(0]} ‘ = 50/1

for ethanol: = 1/,7500



ENTROPY:
Se = kg AIn[M:];  Mg=number_of states(E)

Why kg? What is kg?

Because entropy Sg comes to the free energy
Fc = ET TSg (measured in energy units) as TS,
and T is measured in degrees, while

In[number of states] is dimensionless;

Thus, kg Is energy_unit/degree

FREE ENERGY:
Probabillity(E) ~ MEA e kRIksT) = exp(-Fe/kgT)
Boltzmann

F=E-TS at V=const;
G=H-TS=(E+PV)-TS at P=const (vetter for experiment)




G'":  Fredienergy of interactionso
( hmean force

Chemical potential:
mt GO = Gint- TAgIn(VW) 1 Gint+ TA,In[C]
EQUILIBRIUM for transition

of molecule 1 from Ato B: G, =GgW
chemical potentials in A and B are equal

DGintA_ Bl GintB'l' GintA
DGintA_ B— kBTAn([CinA]/[CinB])




Experiment: DG™,_ g= kgT ([C i, AV[Cyins])

-d(DGi”tA_ 2)/d
DHintA_ g = DGintA_ - _|_TDsintA_ 5

-,
2}
>
I>f—l'
o
]

[C] of CgH;
in H,O:

50 times less
.. than in gas;
VLR SNWa 100000 times
u ST AR } @ |ess than in
GRS liquid CH,,

Lin:11.1i-:i T=298°K=25°C

Aqueous solution



