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Abstract

[ -alanine is widely used as an intermediate in industrial
production. However, the low production of microbial cell
factories limits its further application. Here, to improve the
biosynthesis production of f-alanine in Escherichia coli,
multivariate modular metabolic engineering was recruited
to manipulate the B-alanine biosynthesis pathway through
keeping the balance of metabolic flux among the whole
metabolic network. The B-alanine biosynthesis pathway
was separated into three modules: the S\betaS-alanine
biosynthesis module, TCA module, and glycolysis module.
Global regulation was performed throughout the entire
S\betaS$-alanine biosynthesis pathway rationally and
systematically by optimizing metabolic flux, overcoming
metabolic bottlenecks and weakening branch pathways. As
a result, metabolic flux was channeled in the direction of
S\betaS$-alanine biosynthesis without huge metabolic
burden, and 37.9 g/L S\betaS-alanine was generated by
engineered Escherichia coli strain B0016-07 in fed-batch
fermentation. This study was meaningful to the synthetic
biology of $\betaS-alanine industrial production.

Introduction

Winpact Fermentation System

E. coli was rationally and systematically engineered for the production of 3 -alanine. The MME strategy was

applied to channel the metabolic flux in the direction of B-alanine biosynthesis with the aim of maintaining

the balance of the intracellular metabolic network. The B-alanine biosynthesis pathway was separated into

three modules: the B-alanine biosynthesis module, TCA module, and glycolysis module. Global regulation

was performed throughout the entire B-alanine biosynthesis pathway rationally and systematically; as a

result, $37.9 g/L B-alanine was generated in fed-batch fermentation.
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Materials and Methods
Fed-batch fermentation was carried out at 37 °C in a 5 L Winpact Major Science bioreactor (working
volume 2 L). DO was maintained above 45% by adjusting airflow (2—10 L/min) and agitation (200-900

rpm). Feeding was automatically regulated based on growth rate (i) and glycerol consumption rate (qGly).

M9Y medium per liter contained: 1 g NH4Cl, 0.5 g NaCl, 2 g yeast extract, 3 g KH-POs4, 5 g glycerol, 5 mL
metal solution, 6 g Na2HPOa, and 13.21 g (NH4)2SOa.

Feed medium per liter contained: 3.67 g MgSO4, 4 g yeast extract, 4 g tryptone, 100 g (NH4)2SO4, and 650 g
glycerol.

Results
IFed-batch fermentation was performed to provide a highly controlled environment, allowing the engineered

E. coli strain to grow efficiently and accumulate a high concentration of the target product,  -alanine.
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