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 Misura di una costante di equilibrio 

Libero contro legato 



Misure all’equilibrio: l’isoterma di 
Langmuir 
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One should fit the data to the 
Langmuir isothermal only if [R]0 is 
safely below KD.  
The meaure can be done only with 
high sensitivity techniques.  
In any other case, the quadratic  
curve must be used to fit the data 





Binding energies are affected by large 
errors! A 5% error on KD measured in a 
40°K range leads to a 11% error on DH 
values around 10 Kcal/mol and to a 
>50% error on DS values around 10 
cal/mol°K. 



Isothermal titration calorimetry 
 
 
 
 



Measuring B vs. F without isolating 
B or F 
 
- In a homogeneous / colloidal 

system 
- In a heterogenous system with 

immobilized R or L 
 
- From a spectral change: 

- Appearance of a new signal 
due to RL 

- Change of a signal due to R 
(decrease / increase of 
intensity, shift) 

- Displacement of a label 
from R 

- From a change of a general 
physical property of the sensor 
(plasmon resonance, r.i. at the 
interface …) 
 

L mother 
solution(s) in a  
co-solvent 

Precision 
% 

Accuracy 
% 

P10 1.25 2.5 

P20 1.5 5 

P200 0.4 1 

P1000 0.3 1.5 

Hamilton 
10 L 

1 1 

Limit the added 
volume to 5%! 
Check the 
effect of the co-
solvent alone 

 main problems are due to 
- Different density and mixing times 
- Different temperatures 
- Your hands 
- Your attention 



ITC and MIPs 
 
 
 



The kinetic approach to equilibrium 



SPR 
 
 
 

The kinetic approach to equilibrium 



𝐸 + 𝑆 
𝑘1
=
𝑘−1

 𝐸𝑆 
𝑘2
→
 
 𝐸 + 𝑃 

Misure di tipo cinetico: 
inibitori enzimatici 

𝑑 𝑆

𝑑𝑡
= − 

𝑘2 𝐸 𝑆

𝑆 + 𝐾𝑀
 

 

 
𝑆 + 𝐾𝑀
𝑆

 𝑑 𝑆 =   𝑘2 𝐸  𝑑𝑡
𝑡

0

𝑆

𝑆0

 

 

−∆ 𝑆 + 𝐾𝑀  ln
𝑆 0
𝑆
=  𝑘2 𝐸  𝑡 
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La misura di IC50 

𝐼𝐶50 = 𝐾𝑖  1 + 
𝑆

𝐾𝑀
 

 
 

Nonlinear Regression 
[Equation] f = min + (max-min)/(1+(x/logEC50)^Hillslope) fit f to y 
tolerance=0.000001 stepsize=10 iterations=200 
R = 0.99994783 Rsqr = 0.99989566 Adj Rsqr = 
0.99986088 
Standard Error of Estimate = 0.4654  
  Coefficient Std. Error t P
  
min 0.6930 0.3566 1.9431
 0.0839  
max 101.7382 0.4270 238.2415
 <0.0001  
logEC50 -8.8738 0.0114 -777.0828
 <0.0001  
Hillslope -12.2548 0.1933 -63.4109
 <0.0001  
Analysis of Variance:  
  DF SS MS F
 P  
Regression 3 18683.3928 6227.7976
 28748.4423 <0.0001  
Residual 9 1.9497 0.2166  
Total 12 18685.3425 1557.1119  
Durbin-Watson Statistic = 0.8641  
Normality Test:  K-S Statistic = 0.1509 Significance Level = 
0.9049 
Constant Variance Test:  Passed (P = 0.8632) 
Power of performed test with alpha = 0.0500: 1.0000 
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