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Fig. 1 SDS-PAGE of the proteins purified from chicken
breast muscle

1: Low molecular mass marker; 2: Eluates from DEAE-Sepharose Fast

Flow column at lower than 0.03 mol/L NaCl; 3: Higher than 1 mol/L

NaCl; 4,5: 0.03 mol/L NaCl respectively; 6: Further purified mixture of

4 and 5 by Q-Sepharose column.
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Fig. 2 Effect of guanidine hydrochloride concentration on

the denaturation of TIM by monitoring intrinsic
fluorescence changes at 327 nm
The symbols represent the experimental data. The line is the theoretical

curve generated by using equation (4), (7) and (10) with m =
22.10 kJ -mol™-M™", AG(H,0)= 17.68 kJ/mol and [GuHCl],,~=0.80 M.

Table 1 The thermodynamic parameters of TIM during

guanidine denaturation

Method
Parameters
Intrinsic fluorescence Circular dichroism
m/(kJ -mol™-M™) 22.10 22.78
AG(H,0)/(kJ-mol™) 17.68 17.60
[GuHCl],, /M 0.80 0.87
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Fig. 3 Effect of guanidine hydrochloride concentration on
the denaturation of TIM by monitoring circular dichroism
signal changes at 222 nm
(b) is circular dichroism spectra of native (curve /) and denatured (curve
2) TIM. The symbols represent the experimental data. The line is the
theoretical curve generated by using equation (4),(7) and (10) with m=

22.78 kJ-mol™ M, AG(H,0)= 17.60 kJ/mol and [GuHCI],,= 0.87 M.
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Fig. 4 Second-derivative spectra of native (curve I) and
denatured (curve 2) TIM
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Table 2 Effect of guanidine hydrochloride concentration

on the r value which calculated from the second derivative
spectra of TIM

[GuHCI] /M r

0 0.54
03 0.56
0.5 0.56
0.75 0.59
08 0.62
0.85 0.81
0.9 0.86
1.0 0.90
1.5 0.92
2.0 0.94
3.0 0.95
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Fig. 5 Thermal denaturation of TIM induced in different
guanidine hydrochloride concentrations by monitoring
circular dichroism signal changes at 222 nm

0 mol/L (curve I);
0.1 mol/L (curve 2); 0.2 mol/L (curve 3); 0.3 mol/L (curve 4);

0.5 mol/L (curve J5),

Guanidine hydrochloride concentrations are:

respectively. The symbols represent the
experimental data. The lines are the theoretical curves generated by

using equation (4),(7) and (10) respectively.

Table 3 Effect of guanidine hydrochloride on the thermodynamic stability of TIM

[GUHCIYM  m /(kJ-mol™-'C™)  AG(H,0)/(kJ-mol™)
0 1.46 94.5
0.1 1.37 82.9
02 1.36 78.5
0.3 1.32 723
0.5 0.98 48.0

T,/°C T,/°C T,/°C
55 64.6 70
52 60.3 65
50 575 62
48 549 60

40 49.1 56
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Fig. 6 Effect of guanidine hydrochloride concentration on

the free energy of TIM during thermal denaturation
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Folding and Conformation Stability of Triose Phosphate Isomerase
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Abstract Triose phosphate isomerase (TIM) was prepared and purified from chicken breast muscle. The
equilibrium unfolding of TIM induced by guanidine hydrochloride was investigated by following the changes in
intrinsic fluorescence, circular dichroism and second-derivative spectroscopy. Results show that the unfolding of
TIM is highly cooperative and no folding intermediate was detected in the experimental conditions used. The
thermodynamic parameters of TIM during guanidine denaturation were calculated according to a two-state
unimolecular unfolding model. Thermal denaturation of TIM monitored by CD at 222 nm shows also a single,
cooperative transition with an apparent T, of 64.6°C and the thermal stability of TIM was decreased in the
presence of low concentrations of guanidine. The possible unfolding pathway of the dimeric TIM was discussed. It
shows that the secondary and tertiary structural changes of TIM occur simultaneously during guanidine
denaturation and the unfolding of dimeric TIM follows an apparent two-state transition without detectable

dissociation model.

Key words triose phosphate isomerase (TIM), denaturation, conformational change, folding intermediate,
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