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Abstract: L-Arginine, a semi-essential amino acid, plays an important role in the metabolism of human
life. It has a wide and expanding application in industry with a fast growing market demand. Currently,
the main method of production of L-Arginine is microbial fermentation. To develop microbial strains
with high productivity and stability, the most effective method is to optimize the L-Arginine producing
strains. And fortunately, metabolic engineering method can be used to screen the efficient L-Arginine
producing strains, and has obtained the certain success. In this mini-review, the metabolic pathway and
regulatory mechanism of L-Arginine biosynthesis in microorganisms were analyzed, and the strategies
for metabolic engineering the efficient L-Arginine producing strains were summarized. Furthermore,

the prospects of future research about the stability of L-Arginine engineering strains and the expansions
of substrate utilization were discussed.
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Figure 1 Biosynthetic pathway of L-Arginine in microorganisms
Note: A: Linear biosynthetic pathway of L-arginine; B: Circulation biosynthetic pathway of L-arginine; C: New biosynthetic pathway of
L-arginine. argd: Acetylglutamate synthase; argJ: Ornithine acetyltransferase; argB: Acetylglutamate kinase; argC: Acetylglutamate
semialdehyde dehydrogenase; argD: Acetylornithine transaminase; argE: Acetylornithine deacetylase; argF: Ornithine transcarbamylase;
argF": Acetylornithine carbamoyltransferase; argG: Argininosuccinate synthase; argH: Arginosuccinase.
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Table 1 L-Arginine producing strains by metabolic engineering techniques
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Strains Molecular strategies Titer (g/L) Reference
E. coli Overexpressing fbr argd, carAB and argl genes 22.1 [16]
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C. crenatum Overexpressing argB gene and site-directed mutagenesis of NAGK 45.6 [39]
C. glutamicum ﬁ;}gR; ﬁgfgﬁ, pgi (A1G), Psod::tkt, tal, zwf, opcA, pgl, ANCgl1221, Psod::carAB, 905 [40]
E. coli AargR, AspeC, AspeF, AadiA, overexpressing argA, argP and argO (yggA) genes 11.6 [41]
C. crenatum Heterologous and homologous overexpressing argC/BDFRGH cluster 453 [42]
C. crenatum Overexpressing argJ gene 42.4 [43]
€. it SZZ;Z?}?;;SSEEUZ?G, argH genes of C. glutamicum and argJ gene of Bacillus 255 [44]
C. glutamicum Overexpressing the /ysE gene 35.9 [45]
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Figure 2 The strategies diagrams of metabolic engineering for L-Arginine biosynthesis
Note: ACT-CoA: Acetyl-CoA; ACTGLT: Acetylglutamate; ACTGLT-P: Acetylglutamyl phosphate; ACTGLT-SA: Acetylglutamate
semialdehyde; ACTORN: Acetylornithine; a-KG: o-ketoglutarate; ARG: L-arginine; ARGSUC: Arginosuccinate; CIT: Citric acid; CITr:
L-citrulline; F1,6-P: Fructose-1,6-bisphosphate; F-1-P: Fructose-6-phosphate; F-6-P: Fructose-6-phosphate; FUM: Fumaric acid; G-3-P:
Glyceraldehyde-3-phosphate; G-6-P: Glucose-6-phosphate; GLC: Glucose; GLT: L-glutamate; GLU: Glutamate; ICT: Isocitric acid; OA:
Oxaloacetic acid; ORN: L-ornithine; MAL, Malic acid; PEP: Phosphoenoypyruvate; PYR: Pyruvate; SUC: Succinic acid; SUC-CoA:

Succinyl-CoA.
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