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Enzyme kinetics analysis and enzymatic properties of aspartate kinase
P184M from Corynebacterium pekinense
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(National Engineering Laboratory on Wheat and Corn Further Processing, College of Food Science and
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ABSTRACT: Objective To investigate the effects of site 184 proline (P) of aspartate kinases (AK) mutationed to
DL-methionine (M) on enzyme kinetics and enzymatic properties. Methods Mutant P184M was successfully
constructed by saturation site-directed mutagenesis of highly conserved amino acid and far away from inhibitors
binding site P184 which was selected by sequence homology analysis of aspartate kinase family. Results The
kinetics and enzymatic results showed that the V., of P184M AK was 5.06 times higher than that of wide type (WT).
The n value was 0.19 indicating that mutant changed to negative synergistic reaction from synergistic reaction and K,
value increased simultaneously. The optimum pH of P184M was 6.5, which was lower than that of WT (pH 7.0). The
optimum temperature of P184M was 28 ‘C, which was lower than that of WT (30 ‘C). The half-life period decreased
from 2.1 h to 1.2 h. Furthermore, P184M AK activated significantly by metal ions, organic solvent and inhibitors
(Thr+Met, Lys+Met, Thr+Lys+Met). Conclusion The kinetics and enzymatic properties of mutant AK P184M are
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significantly changed, which provides a reference for the construction of high yield methionine strains.

KEY WORDS: Corynebacterium pekinense, aspartate kinase; mutant; enzymatic properties
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CGTTCCTAATGCAC-3’

AK pET-28a ,
PCR 194 °C 4
min; 94 ‘C 1 min, 58 C 1 min, 72 ‘C 10 min, 18
72 °C 20 min PCR Dpn [
1 uL 100 uL BL21
s 30 min, 42 C 90 s, 2 min
900 uL LB ( )37 °C 180 r /min
1 h 12000 r/min 1 min, 800 uL, 200 pL
LB , 37 C
10 mL LB PCR
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5'-GGAATTCCATATGGCCCTGGTCGTACAGAA-3';
5-GGAATTCTTAGCGTCCGGTGCCTGCAT-3'
194 °C, 4 min; 94 °C 40s, 58 °C 60's, 72 'C 90 s,

30 ;72 °C, 10 min 1%

, 2% 100 mL
LB 220 r/min 1.8 h, ODyggo(0ptical
density 600 nm) 0.6~0.8 1 uL IPTG 10 h,
8000 r/min, 4 C 10 min AK
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Fig.2 The 1% agarose electrophoresis of PCR amplification
products of plasmid pET-28a-P184M
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Fig. 4 Effects of temperature (a) and pH (b) on the activity of AK from P184M
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Table2 Effect of metal ionson the enzyme activity of AK from WT and P184M (%, n=3)
Enzyme P184M WT
(mmol/L) 10 5 1 0.2 10 5 1 0.2
Control 100 100 100 100 100 100 100 100
Na* 107.68+1.3 110.45+1.6 119.0242.8 113.66+1.1 110.22+0.9 115.98+1.5 19.57+2.4 19.28+1.6
K" 97.17+1.8 104.38+1.9 102.58+3.3 97.92+1.3 69.35+1.4 43.16+2.1 63.43+4.3 21.59+0.8
Ca”™* 246.09+0.6 114.60+2.3 106.73+4.3 102.39+2.2 187.04+1.1 169.20+£3.4 99.74+0.7 56.08+2.1
Mg** 138.47£3.5 102.58+0.6 102.77£2.4 103.84+0.4 117.97+2.6 134.82+1.2 66.38+0.5 50.73+0.7
Zn** 106.22+4.0 110.39+5.0 113.41+1.6 106.42+0.7 125.90+£2.6 153.24+1.3 81.81£1.6 45.16+£0.9
Mn*" 149.43+1.7 113.03+3.1 107.52+1.8 106.48+0.7 98.17+1.0 96.78+1.5 71.65+2.2 22.41+0.9
Cu* 127.89+1.3 163.53£3.5 171.28+1.1 131.42+1.2 119.86+0.6 92.61+2.0 147.80+2.7 33.90+1.6
Ni** 121.34£2.2 159.69+0.8 137.59£1.6 162.34£1.3 75.47+0.7 83.92+3.3 78.12+0.7 33.99+1.7
Fe** 134.63+3.1 104.28+1.5 145.65+1.8 119.71+0.9 120.23+0.3 96.39+1.8 59.45+0.6 36.10+£2.1
%3 BHAFN WT #1 P184M & AK §& H BIEME(%, n=3)
Table3 Effect of organic solvents on the enzyme activity of AK from WT and P184M (%, n=3)
Enzyme P184M WT
(mmol/L) 10 5 1 0.2 10 5 1 0.2
Control 100 100 100 100 100 100 100 100
174.35+0.5 115.79+0.7 96.17+1.6 95.16+2.1 81.40+3.3 107.61£1.4 92.05+1.2 14.57+0.4
104.58+0.9 99.98+0.4 110.97+0.7 136.41+£0.4 152.60+2.8 115.31£2.4 94.03+1.7 14.26+0.8
99.64+1.8 119.82+1.6 142.18+0.6 101.27+0.3 63.91£1.6 26.31+0.8 27.29+2.0 14.26+1.2
100.65%1.5 100.45£1.7 91.57+0.6 98.75+1.6 76.30+£2.0 103.70«£1.1 17.18+1.6 14.90+1.0
192.294+4.6 116.07£2.6 177.91+1.1 102.28+0.4 15.85+2.9 14.7542.9 15.16+0.7 14.794+2.3
130.58+1.5 111.36£1.3 107.15+1.7 93.93+3.1 16.06+1.3 15.26+4.3 17.41+£0.9 15.66+0.6
152.16%1.1 157.99+£2.3 91.65+1.0 100.22+1.4 14.92+0.9 15.10£1.5 24.48+1.8 16.77+0.6
x4 EMINEIFIRAEI WT 1 P184M i AK 7EHBIRIN(%, n=3)
Table4 Effect of substrateinhibitorson the enzyme activity of AK from WT and P184 (%, n=3)
Enzyme P184M WT
(mmol/L) 10 1 0.2 10 5 1 0.2
Control 100 100 100 100 100 100 100
Thr 104.97+1.4 119.20+0.8 99.03+4.9 87.62+0.7 11.45£1.0 13.11£1.6 11.48+0.6 29.95+1.1
Lys 83.86+2.1 104.23+1.3 128.15+3.8 88.43%1.0 89.70+0.6 90.83+4.2 65.33£2.6 16.35+0.7
Met 107.00+3.1 123.08+2.2 84.1743.1 84.22+2.2 38.39+2.5 90.09+0.5 81.49+2.1 17.78+0.3
Thr+Lys 104.67+1.6 121.05+1.0 95.83+2.7 84.62+3.5 13.00+2.8 32.11+1.7 82.42+1.4 11.83+1.8
Thr+Met 140.63£3.1 137.36£1.2 103.95+2.2 102.99+0.4 91.43+1.5 50.93£1.9 80.37£2.0 13.35+2.0
LystMet 123.03+0.8 169.07+0.2 115.52+1.8 93.86+1.8 28.75+0.9 52.08+0.8 25.37+£3.4 12.62+1.9
Thr+Lys+Met 121.30£1.7 119.42+1.9 134.55+1.4 130.03£1.4 48.37+1.1 87.73£1.6 76.11+1.9 14.57+0.7
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