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Cold Denaturation of Proteins
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It has been known that the native structure of a protein can be denatured not only by in-

creasing the temperature but also by decreasing it, the latter phenomenon being called "cold de-

naturation”. Common features of cold denaturation as well as characteristics to each protein

are summarized.
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Fig.1 (a) A calculated free energy curve with the fol-
Ti2=353.15K (80C) ,
gl) AH=209 (J-g) at

(b) Corresponding curves

lowing parameters :
AC,=0.515 (J-K-
80 T, MW =23,000.
for the excess heat capacity (solid curve) and
its accompanying baseline (dashed curve) with
Cx=0.418 J-K--g!), Cp=0.933 (-K'l-g) .
Cn and Cp denote the heat capacities for the na-

tive and the denatured states, respectively.
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Fig.2 (a) Simulated excess heat capacity curve (solid
curve) and the baseline (dashed line) for the
reaction N> 21, 22D with the following para-
: AH for the first step =10.5 (J-g'!), AH
for the second step = 16.7 (J~g-‘), Ti.» for the
first step =333.15K {60C), Ti» for the first
step =343.15K (70C). MW =23,000, ¢ {con-
centration of the peotein) =1.97 {mg-mL-!),
Cn2=0.418, C,=0.837, Cp=1.26 J-K-i-gl).

(b) Corresponding temperature dependencies of

meters

populations for each species. Solid curve (N2),

dotted curve (I), and dashed curve (D) .
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