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Thermodynamics of protein denaturation at high temperatures more
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The heat-denaturation of proteins is usually irreversible at higher temperatures than around 70 °C,
because of aggregation after heat denaturation. Therefore, their thermodynamic characteristics are less
well understood at the temperatures more than 70 °C. In this study, we found that SH-free CutAl
mutant from E. coli and its hydrophobic mutants show very good reversibility of heat denaturation at pH
9. The denaturation temperatures of the hydrophobic mutants were 90-115 °C. Then, we succeeded to
experimentally obtain the thermodynamic parameters of protein denaturation over 100 °C by DSC.
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Table 1. Thermodynamic parameters of denaturation for several hydrophobic mutants at pH9.0
AAH TAAS AAG
7d AH at Td ACp
Proteins at 100 °C at 100 °C  at 100 °C
(°C) kdmol™)  (kdmol"°C")  (kdmol™)  (kdmol™)  (kd mol™)
EcCutA1_0SH 85.6£0.3 870£21 18.8+1.6 0 0 0
OSH_S11V 102.7+0.3 1302+21 17.8+3.0 113 64 49
OSH_E61V 101.0+0.2 1228+15 20.6+2.2 66 23 43
OSH_S11V/E61V 113.2£0.2 1569+15 19.5+2.9 188 102 86

Table 2. Thermodynamic parameters of denaturation for several ionic mutants at pH 9.0
AAH TAAS AAG
7d AH at Td
Proteins at 100 °C at 100 °C at 100 °C
(°c) (kJ mol™) (kJ mol™) (kJ mol™) (kd mol™)
0SE_S48D 105.4+0.2 1242+14 1138 1121 0
0SE_T17K 107.2+0.3 131515 177 1153 24
0SE_T17K/S48D 112.0+0.1 138722 1157 1117 40
0SE_S71E 111.8+0.1 144712 1220 1179 M
0SE_W52K 115.10.1 161016 1320 1283 57
0SE_S7T1E/W52K 114.1+0.0 157715 1306 1254 52
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