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ITC as a Tool for Rational Drug Design
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Isothermal titration calorimetry (ITC) is a powerful method for determining the thermodynamic
contributions of enthalpy (AH) and entropy changes (AS) on protein-ligand binding. This
unique feature of ITC, coupled to advancements in instrumentation, has led to its emerging use
in drug discovery. The thermodynamic profiles of the interaction between target protein and
potential drug compounds provide effective guidelines for lead selection and optimization. In
this review, we describe an example of ITC analysis of a drug target protein, PPARY and summarize
recent trends in the use of ITC as a tool for rational drug design.
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Fig.1 Ligand binding mode of PPARy-LBDcomplexed with (a) Rosiglitazone, (b) FK614, (c) nTZDpa. Hydrogen
bonds are represented by dashed lines, while hydrophobic contacts are indicated by arcs with spokes.
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Fig.2 Raw ITC data for injections of drug compounds into the solution of PPARy ligand binding domain at 25 C.
(a) Rosiglitazone, (b) FK614, (¢) nTZDpa.
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Table 1 Thermodynamic parameters for the interaction
of the PPARY ligand binding domain with drug

compounds.
Rosiglitazone FK614  nTZDpa
AH / kJ mol -! —34.0 —-55.3 —41.8
—TAS / kJ mol ! 4.3 15.6 5.5
AG / kJ mol ! —29.7 —39.6 —-36.3
Kq / uM 6.17 0.113 0.433
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Fig.3 The thermodynamic optimization plot.”

Contributions of enthalpy (AH) and entropy
(—TAS) for the starting compound are plotted.
The solid line represents the same affinity (AG)
as the starting compound. Six regions (I-VI)
define optimization strategies.
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