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Thermal unfolding of the starch binding domain-fragment (SBDF: Thr507-Arg616) of
Aspergillus niger glucoamylase and its mutant forms, Cys509 —Gly (C509G) and Cys509 —Ser
(C509S), were investigated by adiabatic differential scanning calorimetry (DSC) to analyze the
effect of the disulfide bridge (Cys509-Cys604) on thermal stability of SBDF. All the proteins,
the wild type SBDF (WT), C509G, and C509S, showed single endothermic peak, and the peak
temperature of the mutant proteins was lower than that of WT by about 9 degree. The apparent
destabilization in the standard Gibbs free energy change caused by these mutations was 8-9
J mol ! at the temperature of half-denaturation of the WT protein (52C). It was suggested
that a part of each protein forms dimer in the native state.
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Fig.1 DSC traces of the thermal unfolding of the starch

binding domain-fragment of Aspergillus niger
glucoamylase (wild type; WT) and its two mutant
forms C509G and C509S. Observed at pH 7
unless otherwise stated. DTT; dithiothreitol

(0.3%).
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Fig.2 An example of the DSC curve analysis.

Protein; C509S (0.77 mg ml-1). Observed at
pH 7 (20 mM phosphate buffer). Solid line
is the observed DSC data and the dashed line
is a theoretical curve using Ahca = 259 J g1,
hp=4427C, and AHw /AHcq = 1.5. The standard
deviation of the calculated values from the
observed data was 3.5 % relative to the maximum

excess specific heat Cmax.
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Table 1 Thermodynamic parameters of the thermal unfolding of the starch binding domain fragment of Aspergillus
niger glucoamylase (WT) and its two mutant forms C509G and C5098S.

protein No. of pH  protein conc. 3CD conc. hn Ahca AHw/AH Acyd at 11 S.D.
observation (mg/ml) (mM) () J g1 (J K-1g-) (%)
WT 4 7 0.14-0.95 0 52.1-524 31608 1.16+004  037%0.11 1.1£0.3
WT 1 7 0.42 1 583 43.4 0.99 0.65 29
WT I 2 0.29 0 58.1 20.6 2.83 0.32 2.4
C509G 3 7 0.10-0.34 0 43.4-43.8 23.0x1.0 1.67 £0.07 0.86 £0.25 4.7+0.1
C509G 1 7 0.72 1 52.9 38.5 1.18 0.55 4.7
C509G 1 2 0.62 0 42.6 16.1 2.87 0.33 35
C5098 4 7 0.14-0.77 0 42.9-44.2 235+1.5 1.57+0.12 0.17£0.06 4205
C5098 1 7 0.13 1 533 335 1.45 ~0 4.3
C509 1 2 0.30 ~43 - - - -
Figures after * are standard deviation.
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