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Some properties of D-amino acid acetyltransferase purified from Saccharomyces cerevisiae
were investigated. The enzyme was purified to homogeneity by ammonium sulfate fractionation,
column chromatographies on DEAE-Toyopearl 650 M, Butyl-Toyopearl 650 M, Sephacryl S-200,
QAE-Toyopearl 550C and affinity chromatography with p-glutamate as a ligand. The molecular
weight was estimated to be about 53,000 by gel filtration. Relative molecular mass studies

indicated that the enzyme was a monomer structure. The purified enzyme had an optimum pH of

8.4 and an optimum temperature of 40°C. The Km values of the purified enzyme determined with
tryptophan and acetyl-CoA were 4.5X10*M and 0.7 X10*M, respectively. The 20 residues of

N-terminal amino acid sequence were analyzed.
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Table 1 Summary of purification of p-amino acid acetyltransferase from Saccharomyces cerevisiae.
Purificati " Total protein Total activity Specific activity Yield
urificati n ste
’ (mg) (mU) (mU/mg) (%)
Crude extract 126,000 49,000 0.39 100
Ammonium sulfate
38,000 47,000 1.2 96
fractionation (35-50%)
DEAE-Toyopearl 650 M 250 27,000 110 55
Butyl-Toyopearl 650 M 37 15,000 410 31
Sephacryl S-200 6 7,200 1,200 15
QAE-Toyopearl 550C 1.8 5,200 2,900 11
D-Glu-Sepharose 0.16 850 5,300 1.7
— > +
100 —
®
Fig. 1 Polyacrylamide gel electrophoresis of purified enzyme. =
The purified D-Amino acid acetyltransferase (14 ug) E
was subjected to 7.5% polyacrylamide disc gel electro- "g
phoresis. Protein was stained with Coomassie brilliant o
blue R250. % 50
°
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Fig. 2 Effect of pH on the enzyme activity.
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The enzyme activity was measured in the following
buffer.; @, 0.1 M potassium phosphate; O, 0.1 M Tris-
HCI; A, 0.1M Na,CO;-NaHCO;
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Fig. 3 Effect of pH the on enzyme stability.
The enzyme activity was measured after incubation of
the enzyme at the indicated pH and at 30°C for 30 min
in the following buffer; B, CH;COOH-HCI; O, CH,
COONa-CH;COOH; @, potassium phosphate; [ ], Tris-
HCI; A, Na,CO;-NaHCO,
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Fig. 4 Effect of temperature on the enzyme activity.

The enzyme activity was measured in a 1ml reaction
mixture containing 10xmol D-tryptophan, 1.5gmol
acetyl-CoA, 100 zmol Tris-HCI buffer, pH 8.4 and 0.5

ml enzyme solution at various temperature.
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Table 2 Acyl donors substrate specificity of p-amino acid
acetyltransferase

Acyl donor Relative activity (%)
Acetyl-CoA 100
Propionyl-CoA 69
Butyl-CoA 8.6

Table 3 Substrate specificity of p-amino acid acetyltrans-

ferase
Substrate Relative activity (%)

D L DL
Tryptophan 100 0 107
Alanine 103 0 109
Valine 67 0 —
Leucine 73 0 —
Phenylalanine 102 0 116
Methionine 117 0 136
Serine 120 0 —
Threonine 40 0 —
Lysine 60 0 —
*Tyrosine 16 0 -
*Cysteine 73 0 —
Glutamine 134 0 —
Asparagine 122 0 —
Arginine 64 0 —
Histidine 119 0 —
Aspartate 16 0 —
Glutamate 22 0 26
Norleucine 104 0 115
Norvaline - - 139
*Cystine 23 0 —
Ornithine 76 0 —
Penicillamine 43 0 41
Alanylalanine 0 0 —
Phenylglycine 107 —
Cephalosporine C 0 —
Glycine 38
Taurine 6
B-Alanine 10

*Substrate concentration: Tyrosine 1.3 zmol, Cysteine 6.0 gmol,
Cystine 3.0 gmol, other L and p-amino acid 10 xmol, DL-amino
acid 20 gmol
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Fig. 5 Absorption spectrum of N-acetyl-p-lysine with ninhy-

drine.
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Effect of substrate concentration on the enzyme
activity.

D-Tryptophan was used as substrate. Velocity (V) was
expressed as mol of N -acetyl-D-tryptophan formed per
liter per min and substrate concentration (S) as mol per
liter.
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