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Effects of Monovalent Cations on the B Reaction Kinetics of Tryptophan Synthase. Eel Kim, Hae
Ja Shin', Woon Ki Lim* and Han Do Kim*. Department of Molecular Biology, College of Natural Sciences,
Pusan National University, Busan 609-735, Republic of Korea, 'Environmental Engineering Major, Division of
Applied Engineering, Dongseo University, Busan 617-716, Republic of Korea — Effects of monovalent cations
were examined on the fast B reaction of aD56N and aD56G mutant tryptophan synthase. Reaction rates
for the production and degradation of intermediates in the reaction were changed in the presence of
cations. The mutant proteins showed different reaction rates from those of wild-type protein, and
additional changes occurred in the presence of cations. The results showed that monovalent cations
and aD56 are important in allosteric properties of this protein.
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Fig. 1. Effect of monovalent cations on the fast kinetics of stage
I and total B reaction of wild-type tryptophan synthase.
The reactions were initiated by mixing the protein solu-
tion with the solution containing 40 mM L-serine (A) or
40 mM L-serine plus 0.5 mM indoline (B). The reactions
were performed by monitoring the fluorescence intensity
around 410 nm without any monovalent cation (-) or
with the addition of 100 mM NaCl (--- ), 100 mM KClI
(), and 50 mM NHCI (--- -).
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Fig. 2. Effect of monovalent cations on the fast kinetics of stage

I and total B reaction of D56N mutant tryptophan
synthase.
The reactions were performed as described in Fig. 1,
except that D56N mutant protein was used here instead
of wild-type one. The reactions were performed by
monitoring the fluorescence intensity around 410 nm
without any monovalent cation (-) or with the addition
of 100 mM NaCl (--- ), 100 mM KCl(--), and 50 mM
NH4CI (-+- -). (A) 40 mM L-serine, (B) 40 mM L-serine
plus 0.5 mM indoline.
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Fig. 3. Effect of monovalent cations on the fast kinetics of stage

I and total B reaction of D56G mutant tryptophan
synthase.
The reactions were performed as described in Fig. 1,
except that D56G mutant protein was used here instead
of wild-type. The reactions were performed by moni-
toring the fluorescence intensity around 410 nm without
any monovalent cation (-) or with the addition of 100
mM NaCl (--- ), 100 mM KCl(---), and 50 mM NH,CI
(--+ -). (A) 40 mM L-serine, (B) 40 mM L-serine plus 0.5
mM indoline.
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