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Isothermal Titration Calorimetry: Measurements of
Conformational Change, Kinetics and Binding
Constant for Proteins at Nanocalory Scale
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There are many methods to analyze the biomolecular interactions, such as ELISA, RIA, SPR and
DPI etc. However, the disadvantages of these methods have to fix the samples on substrate or to
label in indirect analysis in non-physiological solution. Isothermal titration calorimetry can detect
these small changes in heat at this process of biomolecular interactions to measure the change in
enthalpy directly. ITC systems permit to complete the molecular interactions with as little as a few
nanomoles of material and take only 30 —60 min to complete and are highly automated, including
instrument operation and data collection and analysis. It is also to get enzyme kinetic parameters and
the changes of enthalpy on protein folding.
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System AH (kcal/mol) | TAS (kcal/mol) | AG (kcal/mol) | K, (nM) * 1.
HIV-1 protease subtype C/ indinavir 24 14.5 -12.1 141 &g ITC =8| HIV-
HIV-1 protease subtype C/ saquinavir 2.1 14.5 -124 0.77 1 protease subtype C
HIV-1 protease subtype C/ ritonavir 3.1 10.3 -134 0.16 91 3 Jp &) ] = A
HIV-1 protease subtype C/ KNI-764 =15 74 -149 0.0122 B AT .
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Calorimetric Literature values *2.
Enzyme/substrate K, ke K, ke &g ITC B EE 24
DHFR'/DHF’ 12 uM 6s 6 uM 3s’ KA k.-
Yeast hexokinase/glucose 72 uM 270 s 100 uM 450 s
trysin/BAEE’ 4 uM 155" 5uM 225"
rubisco/ribulose bisphosphate | 0.15 uM 1955 0.053 uM 1765

‘DHFR: dihydrofolate reductase; "DHF: dihydrofolate; ‘BAEE: benzoylarginine ethyl ester
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