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Fig. 1. Heat capacities (left) and apparent

heat capacities (right) per mole trypsin
(O, @), trypsin inhibitor (A,A), trypsin-
benzamidine complex (C],M), and trypsin-
trypsin inhibitor complex (V,V¥) with 95 %
water content. Open and closed marks indi-
cate samples quenched and annealed around
235 K, respectively.
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Fig. 2. Heat capacities per mole trypsin

(O, @), trypsin inhibitor (A, A), trypsin-
benzamidine complex ([J,M), and trypsin-
trypsin inhibitor complex (V,V¥) with 50 %
(left) and 10 % (right) water contents, respec-
tively. Open and closed marks indicate sam-
ples quenched and annealed around 235
K, respectively.
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Fig. 3. Excess heat capacity differences of
trypsin inhibitor (O, @) and benzamidine
(\,A) complexes with 95 % (left), 50 % (mid-
dle), and 10 % (right), respectively, around
room tempearature. Open and closed marks
indicate samples quenched and annealed
around 235 K, respectively. Solid and broken
curves indicate hydration heat capacity dif-
ferences of trypsin-trypsin inhibitor and
trypsin-benzamidine complexes, respectively.
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Influence on Molecular Motion of Trypsin by Binding of
Inhibitor Studied by Heat Capacity Measurement

Heat capacities of trypsin, trypsin inhibitor, trypsin-trypsin inhibitor complex, and trypsin-
benzamidine complex with 95 %, 50 %, and 10 % water contents and the dried samples were meas-
ured by adiabatic calorimetry. For the quenched samples with 95 % water content, glass
transitions, exothermic effects due to the crystallization of supercooled water, and fusions of
ice were observed around 150 K, above 200 K, and around 270 K, respectively. Glass transition
temperatures of the samples with 10 % water content increased upto about 200 K, which is
attributed to the freezing of the cooperative motion of protein and bound water molecules. The
excess heat capacity difference on trypsin inhibitor was -6 - -7 kJ mol™, which corresponds to
the molecular motion of trypsin restricted by the binding of trypsin inhibitor. The excess heat
capacity difference on benzamidine was almost zero, which suggests that the molecular motion
of trypsin was not restricted by the binding of benzamidine.

(by K. Nakanishi & Y. Miyazaki)



