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Parameters for the Refolding of Staphylococcal Nuclease
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Refolding process of Staphylococcal nuclease was observed by the pH-jump stopped-flow
method using fluorescence intensity increase of the protein as a probe. The refolding of the
protein by the pH-jump from 1.6 to 6.7 was tri-phasic, and the values of three apparent rate
constants, ki, k2, and k3 were evaluated to be 9.5, 1.0, and 0.03 s 7, respectively (25C). The
transient phase-thermodynamic parameters were evaluated from the temperature dependence of
the kinetic constants. Small activation enthalpy and large entropy change accompanied the ki-
phase. The values k; and k» decreased remarkably at acidic region but k3 did not, the results
indicating that the k(- and k»-phases reflect deprotonation processes.
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Fig.1 pH-Dependence of the fluorescence intensity

of SNase at 336 nm (closed circles). Excitation
[SNase]=1.3
uM. Solid line was drawn by assuming linear

wavelength was 295 nm. 30T,

dependence of AG® of the denaturation on pH
(see Fig.2).
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Fig.2 Dependence of AG® on pH (open circles)

calculated by AG°=—RT In {(/n—N/(f—fp)}.
The solid line represents AGo /kJ mol-1=13.9
pH —53.8 (AG*=0 at pH 3.87).
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Fig.3 Time courses of the refolding of SNase by pH
jump from 1.6 to 6.7.
was 290 nm. 25T.

reaction mixture.

Excitation wavelength
[SNase]} =20 uM in the

OO TR IIFUCBRIAR OB (B D HIEE, AL ki
iBHOMO Y/ FLVEECEEER, o dBlEnD
FTRCOMOEKE FNENKT,

TR R, BAERBICZT (2 O TAPHEE h=
3) SO FBEIEARENS, BT, RCHEEROKE
VHPSIEIZL, 2, 38 L, 37 A—FEIRHDRF
TR %, pH 1.66.7, 25 CIZBIT 53 DD FUCHEE
ERIE25TCEBOTEREN, k=95 5", ka=1.05s !
BLU%k;=0.03 s ' EFHHE N,

Chen 5124 B &, FRIREEL EHIREEICIZRD &) 2 F
BDysDysDISNAEY ZoTH Y, A TERK
REENAUZIZI00 % % &%, EMEHERCIIEEREOS+
fED| ~ Dy —EDHTHET 5o TOBRIEDITIZ, 8
WS N SEEERII AR D BELABERF > LIzh
578, (RIRIREET D Prol 17 Dcis-trans BEALIZ L 5T
fE20 (cisHT90%), TdTHD ORBERSFETELS
nabe)

3.2.1 RISEETHOSE&FES, ROYEROFHE

FREO LD REBRTHEAORE T, FREIIBITS
B RHEEEROES Table 1D & IZRDT,

Netsu Sokutei 26 (4) 1999



pHY ¥ Y FiER AW, 22 L7 —EBEULIC T 23 (T A — ¥ L BBHORSFER O

Table 1 Rate constants for the refolding of SNase at various temperatures observed by stopped-flow pH-jump

experiments.
Phase T/ T
8.6 10.2 16.5 20.1 25.0 25.2 30.2 31.6 39.0 39.8
3.62 3.64 7.83 5.52 9.50 7.90 11.6 12.2 20.3 17.0
0.31 0.43 0.78 1.02 1.02 1.65 2.04 3.13 5.40 5.90
0.0080 0.0080 0.018 0.028 0.029 0.043 0.095 0.045 0.154 0.167

* Rate constants are in s ! unit.

Obtained by pH-jump from pH 1.6 to 6.7.

Table 2 Apparent transient thermodynamic parameters for the refolding of SNase observed by stopped-flow

pH-jump experiments.®

Phase AG #/kJ mol -1** AH ¥/ mol-1"**  AS*/JK-1mol-"* (—TAS?*/kJ mol-1****) E,/kJ mol-1I"**"*
1 67.6 358 +3.6 -107 31.8 38.3+%3.6
2 71.9 63.51+4.0 —28.2 8.4 66.0 £4.0
3 81.0 68.7 5.8 —41.3 12.3 71.1 £58
*  Values of pH before and after the pH-jump were 1.6 and 6.7.
** Calculated from the lines in Fig.4. at 298.15K (25TC).
**% Obtained from the slope of the lines in Fig.4. Figures after * are standard deviation.
*xx%  Values at 25 C calculated from AG¥=AH *—TAS ¥ and the values in this table.
**%%% QObtained from the Arrhenius plot of the rate constants.
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text.
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Table 3 Rate constants for the refolding of SNase at
25T observed by stopped-flow pH-jump
experiments.*

pH after pH-jump**

Phase

5.5 4.8 4.6 4.2 4.1

7.4 3.6 2.1 1.1 0.56

0.75 035 0.15 0.065 0.035
3 0.023 0.023 0.027 0.012 0.012

* Rate constants are in s -! unit.
** The value of pH before the pH-jump was 1.6.
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Fig.5 pH-Dependence of the three rate constants of the
refolding of SNase.
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