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On the transamination reaction of taurine with pyruvate in the cell

suspension of a soil bacterium
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Table {. Taurine: pyruvate transaminase activity of the intact cells of W-64
strain grown in various media

Carbon and nitrogen

source of the medium Specific activity

Taurine 0.042
Glucose-taurine 0.003
Glucose-peptone ‘ 0.003
Glycerin-taurine 0.043
Glycerin-peptone 0.042

W-64 strain, a becterium isolated from soil, was grown aerobically at 30°C for 20 hrs,
and the cells harvested and washed were used as the enzyme source. The composition
of the growth medium was as follows: 0.08% potassium dihydrogen phosphate, 0.19%
dipotassiumphosphate, 0.0059% magnesium sulfate, 0.01% yeast extract, and carbon and
nitrogen source (0.3% taurine, 0.5% glycerine, 0.5% peptone, or 0.5% glucose).
Transaminase activity was assayed by measuring o« —alanine formed in the reaction
mixture. The assay system contained 20 M moles of taurine, 20 £ moles of pyruvate, 40
#moles of potassium phosphate buffer, pH 8.0, and cell suspension in a final volume of
1.0 m¢. Incubation was carried out at 37°C for 60 min. An enzyme unit was defined as
the amounts of enzyme required to form | Zmole of & —alanine per 60 min. . The
specific activity was expressed as units per mg of dried cells.

Table 2. Taurine:pyruvate transaminase activity of the intact cells of W-64
strain grown in the medium containing w-amino acid.

Carbon and nitrogen Specific
source of the medium activity
Taurine 0.043
B -Alanine 0.105
7 -Aminobutyrate 0.032
&€ -Aminocaproate 0.037

Enzyme source was the intact cells of W-64 strain grown in the medium containing
0.4% @-amino acid, the source of carbon and nitrogen. Other conditions are the same
as shown in Table 1.
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Table 3. ®-Amino acid transaminase activity of the intact cells of taurine and
B -alanine-grown W-64 strain

Enzyme source

Amino Taurine- B-Alanine
donor grown cells grown cells

(specific activity)

Taurine 0.042 0.104
B-Alanine 0.051 0.632
7 -Aminobutyrate 0.038 0.784
€ -Aminocaproate 0.028 0.268

Enzyme source was the intact cells of W-64 strain grown in the medium containing
0.4% taurine on JB-alanine as the source of carbon and nitrogen. Taurine, B -alanine,
7 -aminobutyrate and € -aminocaproate were used as the amino donor in the enzyme
assay system. Other conditions are given in Table 1.
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Fig. 1. Time course of the formation of « -alanine in taurine-pyruvate
transaminase reaction

Enzyme sourse was the S-alanine-grown cells (4.0 mg, dry weight) of W-64
strain. Other conditions are the same as Table 1.
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Fig. 2. Effect of cell concentration on the formation of «-alanine in
taurine-pyruvate transminase reaction

The enzyme reaction was carried out for 60 min. Other conditons are the same
as shown in Fig. 1 except the indicated cell concentrations.
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Table 4. Transamianase reaction between taurine and pyruvate

Enzyme assay system « -Alanine formed
Complete system 2.71

Minus taurine 0

Minus pyruvate 0

Minus cells 0

B -Alanine-grown cells (5.0 mg) were used in the enzyme reaction.
Other conditions are the same as described in Table 1.
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Table 5. Transaminase activity between w-amino acids and three amino acceptors

Amino acceptors
Amino donors Pyruvate o -Ketoglutarate Oxalacetate
(specific activity)

Taurine 0.103 0 0
B -Alanine 0.630 0.001 0
7 -Aminobutrate 0.784 0.001 0
& -Aminocaproate 0.265 0 0

The enzyme activity was assayed by measuring the corresponding amino acids
formed in transamination reaction between w-amino acids and amino acceptors.
B-Alanine-grown cells were used as the enzyme source. Other conditions are the
same as described in Table 1.
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Fig. 3. Effect of pH on the activity of taurine-pyruvate transaminase activity
B -Alanine-grown cells (4.0mg) were used as the enzyme source. The following
buffers (final concentration, 0.1 M) were used. Sodium acetate, pH 4 ~ 5; potassium
phosphate, pH6 ~ 8 ; Tris-HCI, pH 8~9; borate, pH 9 ~10. Other conditions are
the same as shown in Table 1.
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Summary

This paper presents the enzyme catalyzing the transaminatition of taurine with
pyruvate in the cell suspension of W—54 strain, a bacterium which utilizes taurine as a
sole carbon and nitrogen source.

1. The transaminase activity of the cells was enhanced greatly by addition of B -alanine
to the growth medium.

2, In the enzyme reaction, both taurine and pyruvate as substrate were required to
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produce « -alanine. The formation of @ -alanine proceeded linearly as a function of
incubation time and cell concentration. Pyruvate was one of the best amino acceptor. The

PH optimum of the reaction was around 8.0.
3. B-Alanine-grown cells also catalyzed the transamination reaction of 7 -aminobutyrate,

B -alanine, ¢ -aminocaproate, and taurine in this order with pyruvate.




