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Biocatalytic access to f-alanine by a two-enzyme cascade
synthesis

Yu Gao, Zhongmei Liu, Ke Liu, Zhemin Zhou, and Wenjing Cui

College of Bioengineering, Jiangnan University, Wuxi 214122, Jiangsu, China

Abstract: Enzymatic synthesis is an important way to produce p-alanine, but the biological method is expensive generally
because of the high price of substrate. In this paper, a two-step enzymatic cascade system was developed, combining L-aspartase
from Escherichia coli DH5a and L-aspartate o-decarboxylase from Corynebacterium glutamicum. This system catalyzes
Fumarate and ammonia to B-alanine. The optimal ratio of AspA and PanD was 1:80 (W/W), and the concentration of AspA was
10 pg/mL, at 37 °C and pH 7.0. When the concentration of Fumarate was 100 mmol/L, the reaction reached its equilibrium after
8 h, and the yield of B-alanine was 90 mmol/L (7 g/L). The yield of B-alanine can reach 126 mmol/L (9.8 g/L) when the
concentration of Fumarate increased to 200 mmol/L. Extending reaction time, the conversion rate did not change obviously. Using
this two-step enzymatic cascade system, -alanine from cheaper substrate Fumarate can be obtained.
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Fig. 1 SDS-PAGE analysis of recombinant proteins and
purified proteins. M: marker; 1: supernatant of E. coli
pET28a-aspA cell; 2: purified AspA; 3: supernatant of E. coli
pET24a-panD; 4: purified PanD.
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Fig.2 AspA catalyzes fumarate.
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Fig. 3 PanD catalyzes L-aspartate.
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Fig. 4 Enzyme cascade synthesis with different ratio. (A)
AspA: PanD was 1:40 (W:W); (B) The ratio of AspA and

PanD was 1:60 (W:W); (C) The ratio of AspA and PanD was
1:80 (W-w).
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Fig. 5 Enzyme cascade synthesis 200 mmol/L fumarate.
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Table 1 The production of B-alanine under different
concentration of fumarate
Fumarate 6 h 8h 12h 24 h
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
50 49.3+2.1  49.5+1.8 49.6+1.2 49.9+1.1
100 87.2+4.4  89.5+3.8  90.9+2.5  94.1+2.6
200 120.04£5.6 126+3.4 140.6+4.6 143.443.2
24 h
3 i
AspA PanD
B_
100 mmol/L AspA
PanD 1 80 AspA 10 pg/mL
37 °C pH 7.0 8h -
90 mmol/L 7 g/L
200 mmol/L 8 h 63% B-
126 mmol/L 10 g/L
[3_
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