Global analysis with reverse titration

During the hits-to-leads process in drug discovery programs, a significant
number of compounds are synthesized as mixtures of isomers. ITC seems
to be the only technique accurate enough to distinguish two different
binding events occurring simultaneously in the same experiment.

However, there are circumstances in which isotherms can be easily
misinterpreted. When AH,; ~ AH, the titration of two ligands can give
deceptively simple curves, hidden the competition binding process. In this
case, data show a sigmoidal-like curve, similar to the one obtained with a
simple 1:1 interaction.

Performing an additional reverse experiment (titrating the receptor into
the ligands) and using AFFINImeter to globally fit both dataseries will
allow researchers to clearly characterize both binding events.
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Ultra-high and ultra-low affinity interactions

High affinity interactions (K, = 10° M) yield square-shaped isotherms whose fitting yield accurate values of the binding enthalpy but only
estimates of the association constant. Attempts to recover a sigmoidal shape requires the use of very low concentrations of the interactants.
These experimental drawbacks can be circumvented by using the ITC displacement method. The receptor is titrated with a high affinity ligand,
but in the presence of a weaker ligand in the sample cell that competes for the complexation with the receptor. With this experimental set up
the apparent affinity of the strong ligand is “artificially” lowered, obtaining a sigmoidal isotherm that yields more accurate binding data

AFFINImeter can be used as an efficient tool in the analysis of ITC displacement assays as it offers the possibility of simultaneous, global
fitting of various isotherms to different binding models and allow to “link” parameters of the fitting of different dataseries.
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Competitive Model with complex interactions

Study of the interaction of two
different ions (Ca?* and Mg?*) with a
protein that has three binding sites.
Three independent experiments were
performed: Mg titrated into protein,
Ca titrated into protein and a
competitive experiment where Ca
was titrated into the cell containing
protein and Mg.

Simultaneous fitting of several ITC
curves to advanced models involves a
significant number of
thermodynamical parameters.

Local minima can drive the user to
wrong results. Statistical analysis is
required to guide the researcher in
the selection of the most reasonable
result.
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Conformational changes
induced by binding can be
essential in biological

processes; such as DNA/RNA
condensation, induced-fit

antigen binding in
immunoglobulins, protein
denaturation, polyplexes

formation or enzyme catalysis.

The mayor handicap in the
analysis of the ITC isotherm in
these systems lays on the
overlap of the
endothermic/exothermic heat
released in the binding and in
the conformational changes.

AFFINImeter provides specific

models to analysis
conformational changes
sequenced with binding
interactions.
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Fig. Raw ITC Data and Isotherm of the interaction
between polyethylenimine and DNA
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