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Analy51s of Mutant Tryptophan Synthases with Defective Enzymatic Properties. Eel Kim, Hae Ja
Shin', Han Do Kim* and Woon Ki Lim*. Department of Molecular Biology, College of Natural Sciences,
Pusan National University, Busan 609-735, Republic of Korea, 'Environmental Engineering Major, Division of

Applied Englneermg

Dongseo University, Busan, 617-716, Republic of Korea —The mutant tryptophan

synthases at aAsp™ have low catalytic activities. The enzymes were treated with a and B subunit-
specific ligands in the presence of L-serine and indoline. It was shown that the cations resulted in
changes of absorbance patterns among the proteins, while glycerophosphate showed 51m11ar pattern
of absorbance. The glycerophosphate binds to the active site of a subunit so that aAsp™ may not be
involved in the allosterlc control with the active site of a subunit occupied by substrate. The results
suggest that aAsp may play a role in the step of a series of reaction occurring without bound

substrates in the active site of asubunit.
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indole-3-glycerol-phosphate <= indole + D-glyceraldehyde-
3-phosphate (agk’)
indole + L-serine = L-{ryptophan + H,O (BeHs)
indole-3-glyceol-phosphate +L-serine = D-glyceraldehyde-
3-phosphate + L-tryptophan + H,O (aprh-g)
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Fig. 1. Absorbance of the wild-type and mutant proteins in the
presence of L-serine and indoline.
The wild type (-), D56E (--- ), D56G (---), and D56N (-
-) proteins in 50 mM TEA buffer (pH 7.8) were mea-

sured for their absorbance in the presence of 40 mM
L-serine and 4.5 mM indoline (indole analog).+
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Fig. 2. Effect of monovalent cations on the absorbance spec-

trum of proteins in the presence of L-serine and
indoline.
Absorbance of the wild type (-), D56E (--- ), D56G
(--), and D56N (--- -) proteins were measured from
360 to 550 nm in the presence of 40 mM L-serine and
4.5 mM indoline. To see effects of the monovalent
cations, 100 mM Na" (A), 100 mM K" (B) or 50 mM
NH," (C) was added.
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Fig. 3. Effect of glycerophosphate on absorbance. Absorbance
of the wild type (-), D56E (- ), D56G (---), and D56N
{--+ -} proteins were measured from 360 to 550 nm in
the presence of L-serine and indoline.
100 mM DL-a-glycerol 3-phosphate (GP)(A) or GP and
Na" (B) was added additionally.
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