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DSC Study on the Themal Unfolding of Glutathione Synthetase
from Escherichia coli B
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(Received March 25, 1996)

The thermal unfolding of glutathione synthetase was studied in three different buffers at
pH 7.5 by differential scanning calorimetry. Variation of protein concentration caused the change
in the peak temperature of DSC curves observed. It was found that the calorimetric enthalpy
becomes larger as the buffer ionization heat becomes larger. The results were discussed in the
terms of a possible involvement of the process characterized by a dissociation of the teramer-
ic enzyme into monomeric unit during the unfolding.
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Fig.1 DSC curves of glutathione synthetase observed
for the thermal unfolding at various concentra-
tions in HEPES buffer at pH 7.5 [ a; 3.5, b;
1.8, and ¢; 0.9 mg ml".

Table 1 Summary of denaturational data for glutathione synthetase at pH 7.5.

Buffer

_ Concn. Ip AH AC, AH**  AHw/AHc
(AH/KJ mol ™ —_— = T oo T
at 65°C)* mg ml T kJ mol kJ K™ mol kJ mol
Phosphate (—0.76) 1.6 64.9 1510 10.8 1420 0.94
HEPES (22.98) 1.8 65.3 1930 8.3 1420 0.74
Glycylglycine (41.41) 1.7 66.7 2160 17.2 1410 0.65

* The calculated value using a temperature function of ionization enthalpy in the text.

** The van't Hoff enthalpy based on the scheme for the unfolding of native tetramer to denatured monomer.
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Fig.2 Change of the shape of DSC curve observed for

the thermal unfolding of glutathione synthetase
‘a; I,bis, ¢
9, and d ; 11 days after preparation. Enzyme

at pH 7.5 during the storage

concentarion was 3-4 mg ml-!.
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