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Structure

üA bit of physics

üIntroduction to our model system

üIsothermal Titration Calorimetry (ITC)

üthermal diffusion forced Rayleigh scattering (TDFRS)

üQuasi-elastic neutron scattering (QENS)

üConclusion



Just a bit of physics and thermodynamics

Spontaneous binding
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Just a bit of physics and thermodynamics

Spontaneous binding

+

üGibbôs free Energy is minimised for spontaneous binding

üIt is affected by affinity, enthalpy, and entropy

üThere are multiple entropic components



Meet our model system

üStreptavidin is a homo-tetramer 53.1kDa
ü4:1 Biotin binding stoichiometry

ü+ ρẗρπ M from literature

Sarter et al, J. Phys. Chem. B 2020, 124, 2, 324ï335



Isothermal Titration Calorimetry (ITC)

üHow does the technique work

üSome results for streptavidin and biotin

üHow to choose the ideal system for this technique

Provides
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How does ITC work

Sample cell Reference cell Sample cell Reference cell Sample cell Reference cell

T=const. T=const. T=const.

The energy required to heat the sample cell to the same temperature as 

the reference cell is constantly measured.



Results from ITC
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Sample number Stoichiometry N
ἒ
ἳἔ

ἵἷἴ

1 4.3 -367.2

2 4.7 -371.5

3 4.2 -446.9

4 4.6 -367.2

5 4.5 -404.0

6 3.8 -455.1

7 3.7 -462.9

8 3.9 -462.8

9 3.5 -506.3



ITC: Challenges and the ideal system
üThe ligand must be soluble at high concentrations

üThe binding model must be known

üThe binding must be of a suitable strength

üFor neutron scattering the reaction must occur in H2O and D2O based solvents

üVery sensitive to temperature changes in the lab

üPotential sensitivity to dilution effects

üExperiments should be repeated for statistics

Sarter, Dissertation, RWTH Aachen University, 2020


