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Isothermal titration calorimetry (ITC)

Isothermal titration microcalorimeters measure the heat change that occurs when two
molecules interact. Heat is released or absorbed as a result of the redistribution and
formation of non-covalent bonds when the interacting molecules go from the free to
the bound state. ITC monitors these heat changes by measuring the differential power,
applied to the cell heaters, required to maintain zero temperature difference between
the reference and sample cells as the binding partners are mixed.

The reference cell usually contains water, while the sample cell contains one of the
binding partners (the sample, often but not necessarily a macromolecule) and a stirring
syringe which holds the other binding partner (the ligand).

The ligand is injected into the sample cell, typically in 0.5 to 2 uL aliquots, until the
ligand concentration is two- to three-fold greater than the sample. Each injection of
ligand results in a heat pulse that is integrated with respect to time and normalized for
concentration to generate a titration curve of kcal/mol vs molar ratio (ligand/sample).
The resulting isotherm is fitted to a binding model to generate the affinity (Ky),
stoichiometry (n) and enthalpy of interaction (AH).

Microcal ITC Systems brochure, Malvern
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Isothermal titration calorimetry (ITC)
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Sun 'Y, Stine JM, Atwater DZ, Sharmin A, Ross JB, Briknarova K. Structural and
functional characterization of the acidic region from the RIZ tumor suppressor.
Biochemistry. 2015 Feb 17;54(6):1390-400.
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FIG. 3. Simulated binding isotherms for various values of the pa-
rameter ¢ (equal to the product of the binding constant times the total
macromolecule concentration), presented in derivative format. See
text for details.
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Rossi AM, Taylor CW. Analysis of protein-ligand interactions by fluorescence polarization.
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Isothermal titration calorimetry (ITC)
Competition ITC experiments detect binding with AH? = 0
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Surface plasmon resonance (Biacore)
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Surface plasmon resonance (Biacore)
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Surface plasmon resonance (Biacore)
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Surface plasmon resonance (Biacore)
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Biolayer interferometry (Octet)
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Biolayer interferometry (Octet)
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Nuclear magnetic resonance (NMR) spectroscopy
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Methods to determine 3D structures of proteins
X-ray crystallography rfinement

crystals (enlarged view) diffraction patterns electron density maps atomic models

Nuclear magnetic resonance (NMR) spectroscopy
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Single-particle cryo-electron microscopy
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