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Abstract

Enzymatic activities and fluorescence spectroscopic properties of the double mutant proteins P96L/F139W,
P96L/F258W and a triple mutant protein P96L/F139W/F258W of tryptophan synthase @ subunit from Escherichia coli
was examined to study tertiary and local structure changes around the tryptophan residues. The enzymatic activities
of P96L/F139W and P96L/F258W were similar, but P96L/F139W/F258W had lower activity, as compared to wild
type. The fluorescence intensities of double mutant, P96L/F139W and P96L/F258W, were decreased but that of a
triple mutant,” P96L/F139W/F258W, was increased when compared Vto wild type. The sum of the maximum
fluorescence intensity (fluorescence intensity at the Amsx) for the double mutant proteins was not equal to the
intensity seen in the triple mutant protein. The enzymatic activity and fluorescence data indicate that the replacement
of Pro”—Leu might affect on the stability of helix 8 and the loop located between strand 4 and helix4. The result
suggests that the tertiary structure of triple mutant (P96L/F139W/F258W), being different from wild type, might
have more compact residual structure at the vicinity of 139 and 258.
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Fig. 1. The Production levels of the soluble and insoluble

proteins in the cells.

The cells cultured for 24h were estimated by using a
SDS-polyacrylamide gel electrophoresis on a 13% polyac-
rylamide gel.

S; supernatant, P; pellet
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Table 1. Relative activities of wild-type and mutant tryp-
tophan synthase ¢ Subunits

Tryptophan synthase Relative Specific Activities (%)’

Wild-Type 100

F139W 92+2
F258W 9%+8
P96L/F139W 102+4
P96L/F258W 97+7
P96L/F139W /F258W 61+9

Enzymatic activities were measured by stimulating catalytic ac-
tivities of ¢ subunit in A reaction (indole+serine — tryptophan
+H0)

*Relative specific activities are determined by comparing with the
activity of wild type protein.
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. Fluorescence spectra, the relative fluorescence in-

tensities for native form (absence urea) and
unfolded form (with 8M urea) of mutant proteins.
Changes in the intrinsic Trp fluorescence, P96L/F139W
(A), P96L/F258W (B), and P96L/F139W/F258W (C) o
subunits are shown. The protein in 10mM potassium
phosphate buffer (pH 7.8) containing 1mM 3 -mercapto-
ethanol was added in absence (solid line) or presence of
8M urea (dashed line), and incubated for 10~12h at 25
C. All protein concentrations were 150pg/ml and the
excitation wavelength was 295nm.
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