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Salt-tolerant y-Glutamyltranspeptidase:
To Utilize Soy Protein as a Source of Umami Taste

Hideyuki SUZUKI

Graduate School of Biostudies, Kyoto University, Kyoto 606-8502

ABSTRACT

y -Glutamyltranspeptidase (GGT) from Bacillus subtilisis an extracellular enzyme that
exhibits glutaminase activity. As it is only produced during the mid-stationary phase,
a strain overexpressing GGT was generated to obtain sufficient quantities of GGT.
The level of GGT activity of this strain increased steadily after the exponential phase,
becoming 13-fold higher than that in the parental strain. The recombinant GGT was
purified by 107-fold. The enzyme was a heterodimer consisting of one large subunit
(45 kDa) and one small subunit (21 kDa). The enzyme was highly salt-tolerant and
converted glutamine to glutamic acid effectively even in the presence of 18% NaCl.
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Fig. 1. Enzymes related to proteolysis of soy protein
during soy sauce fermentation.
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Table 1. Procedure for purification of GGT from B. subtilis

Purification step Total protein (mg)  Total activity (U) Sp. activity (U/mg)*  Recovery (%)
T H T H
Supernatant 923 213 18.8 0.230 0.0203 100.0
Ammonium sulfate (60-80%) 80.7 25.9 1.97 0.321 0.0244 12.2
Q Sepharose 19.0 14.8 1.26 0.782 0.0663 7.0
Gigapite 2.31 7.75 0.552 3.36 0.239 3.6
Phenyl Superose 0.311 3.87 0.277 124 0.891 1.8
Mini Q 0.174 2.15 0.162 24.7 1.86 1.0
* specific activity
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shows the parental strain (open squares), SWV150
(open circles), and MH2308 (closed circles).

Bacillus subtilisDGGTDFEH & 148
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B. subtilisl68%k & E. coli K-12¥kDGGT DN 1tk % 4%
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Table 2. Substrate specificity of GGT for y -glutamyl

donors
Substrate Relative activity (%)
Transpeptidation Hydrolysis

y -L-Glu-pNA 100 100
Glutathione (reduced) 98.8 74.5
y -L-Glu-L-Trp 127 79.6
» -L-Glu-L-Met 114 81.2
y -L-Glu-L-Val 113 7.7
y -L-Glu-L-His 106 107
y -L-Glu-L-Phe 103 74.8
y -L-Glu-L-Tyr 94.7 83.9
L-Gln 78.1 85.3

Transpeptidation and hydrolysis activities were
measured as described in Materials and methods using
the purified enzyme (18.6 mU/mL). The concentration
of y-glutamyl donors was 0.5 mM. The activity with
y-GpNA as a substrate was taken as 100%.

Table 3. Substrate specificity of GGT for y-glutamyl

acceptors
Substrate (acceptor) Relative activity (%)

Gly-Gly 100

Taurine 68.8
L-Met 50.6
L-Phe 38.4
Gly 37.8
L-His 35.7
L-Thr 34.0
L-Trp 30.9
L-Val 30.5
L-Asn 24.5
L-Arg 214
L-Leu 21.1
L-Asp 204
L-Ile 19.5
L-Pro 12.8
L-Ser 12.5
L-Lys 11.2
L-Cys 11.1
L-Ala 9.1
L-Glu 8.1
L-Gln 5.4

Transpeptidation activity was measured as described
in Materials and methods using the purified enzyme
(13.4 mU/mL). The concentration of y-glutamyl
acceptors was 10 mM. The activity with Gly-Gly as
substrate was taken as 100%.
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Fig. 3. Effects of NaCl concentration on the B. subtilis

(open circles) and E. coli (closed circles) GGT
activities. (A) The transpeptidation activity
was measured using y-GpNA and Gly-Gly as
substrates. (B) The hydrolysis activity was
measured using y-GpNA as a substrate. (C)
Glutaminase activity was measured using
glutamine as a substrate. B. subtilis and E. coli
GGT were used at 26.8 mU/mL and 21.1
mU/mL, respectively.
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