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Figure 1.

The metabolic pathway of L-ornithine. Glc: glucose; G6P: glucose-6-P; PEP: phosphoenolpyruvate;

Qxa: oxaloacetate; Mal: malate; Fum: fumarate; Suc: succiate; Suc-CoA: succinyl-coA; Oxo: a-oxoglutarate; Iso:

isocitrate; Cit: citrate; gdh: encodes glutamate dehydrogenase; cg3035/argA: encodes N-acetylglutamate synthase;

argB: encodes N-acetylglutamate kinase; argC: encodes N-acetyl-gamma-glutamylphosphate reductase; argD:

encodes acetylornithine aminotransferase; argE: encodes N-acetylornithine deacetylase; argF: encodes ornithine

carbamoyltransferase; argJ: encodes ornithine acetyltransferase; argR: encodes arginine repressor.
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Table 1. Comparison of C. glutamicum strains engineered for L-ornithine production

L-ornithine
Strains production (g/L)/yield Cultivation Modulations Reference
(g/g glucose)
C. glutamicum SJC8514 12.48/ND Shake flask; Overexpression of NCgl0462 and argCJBD [12]
(pEC-argCJBDmut) Batch mut
C. glutamicum SO27 38.5/0.44 Shake flask; Deletion of argF, ncgli221, argR, putP, [6-7]
Batch mscCG2 and iolR; attenuation of odhA, proB,
ncgl2228, pta, cat, pgi; overexpression of lysE,
gdh, cg3035, pfkA, tht, argCJIBD, glt, gdh2
C. glutamicum YW06 51.5/0.240 Fermenter; Deletion of argF, argR, proB; overexpression [13]
(pSY223) Fed-Batch of pentose phosphate pathway and mutant
N-acetylglutamate kinase
C. glutamicum ORN6 20.96"/0.524 Shake flask; Deletion of argF, argR, argG; overexpression [14]
Batch of argB", attenuation of pgi
C. glutamicum SJC8039 14°/ND Shake flask; Deletion of argF, argR, proB; block the [15]
ANCgl0281ANCgI2582 Batch synthetic pathway of gluconate
ANCgl2053
C. glutamicum AAPE6937R42  24.1/0.298 Fermenter; Batch Deletion of argF, argR, proB; adaptive evolution [16-17]
C. glutamicum 1006AargR-argJ 31.6/0.396 Shake flask; Batch Deletion of argR; overexpression of argJ [18]

"These values were not described in the main text of the original reference and thus estimated from the figure or graph.
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Abstract: L-ornithine is a non-protein amino acid involved in urea metabolism and polyamines biosynthesis. Due
to the positive functions in treating liver diseases and enhancing immunity, L-ornithine is widely used in medicine
and food industry. Currently, L-ornithine production mainly depends on chemosynthesis, enzymatic catalysis and
microbial fermentation. Among them, microbial fermentation has gradually become the focus for L-ornithine
production owing to its superiority in cost and environmental protection. In this article, recent progress in the
development of high L-ornithine producing strains through genetic engineering is summarized, the metabolic
engineering strategies for improving L-ornithine production in Corynebacterium glutamicum are discussed, and the
future direction is predicted.
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