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Engineering Corynebacterium crenatum for construction of
L-Ornithine and L-Citrulline producers
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Abstract: [Objective] L-Ornithine and L-Citrulline producers were constructed based on the
L-Arginine producer Corynebacterium crenatum SYPAS5-5 and their fermentative performances were
evaluated. [Methods] argF encoding ornithine carbamoyltransferase (OTC) and argG encoding argi-
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ninosuccinate synthase (ASS) were deleted respectively in SYPAS-5 to block the biosynthetic path-
way that converting L-Ornithine and L-Citrulline to L-arginine. Two recombinant strains
SYPAS5-5AargF and SYPAS5-5AargG were constructed. The influence of different L-arginine con-
centration on growth and amino acids accumulation of the recombinant strains were determined.
[Results] SYPAS5-5AargF kept well growth status with the fermentation media supplied with 0.3 g/L
L-arginine and the growth rate was similar to SYPA5-5. SYPA5-5AargF had the capacity of pro-
ducing 21.5 g/L L-Ornithine. On the contrary, L-arginine had no use for SYPA5-5/AargG to enhance
the productivity of L-Citrulline even though it contributed to improve cell growth. SYPAS5-5AargG
produced 15.2 g/L L-Citrulline with the original media without adding L-arginine, and it produced
6.8 g/L L-glutamate simultaneously. [Conclusion] Deleting argF and argG respectively in SYPAS-5
made it accumulate high concentration of L-Ornithine and L-Citrulline. These expanded the applied
scope of SYPAS-5 in amino acids industry.

Keywords: L-Ornithine, L-Citrulline, Corynebacterium crenatum, Ornithine carbamoyltransferase,
argF, Argininosuccinate synthase, argG
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Table 1 The primers used in this study

Primers Primer sequences (5'—3") Restriction sites
Fl GAGGATCCACTTATGACTTCACAACCACAGG BamH 1
F2 TCTAGTATGCTTAAACACCAGGTACACAGCCTTCTTAC -
F3 TGTTTAAGCATACTAGAGTGATTGATGGACCAGCGTC —
F4 GAGTCGACGATCTGTAGAAACCAGCAGTTCATC Sal I
Gl GAGAATTCGAAGGAGCACACCTCATGACTAACC EcoR I
G2 TCCAGTATCGATTTACAGGTGCAATGATCTCCAGGTTTG -
G3 TGTAAATCGATACTGGACACGTTGGGCTGAGGAAGTATAC -
G4 GAGTCGACGTGGCTAGATCTTCATCAGAAAGTAG Sal I
1.2 T EREEIXF AargF  AargG pK18mobsacB
DNA DNA pK18mobsacBAargF
DNA pK18mobsacBAargG
Pfu DNA T4 DNA  SYPAS5-5 1l
ligase BamHI EcoRI Sall F1/F4  Gl/G4
Thermo Ex Tag DNA dNTPs PCR
1.5 RESHHINE
L- L- L- 1.5.1 BEAEENERINE:
0.25 mol/L HCI
ODs¢, oD
1.3 BHRERERFFHE 1 ODs6;=0.375 gewyL!"!
152 HAEHESEMNE:
[11] DNS [13)
153 HEIEBANE:
[11] % ( ) (PITC)
30°C 120 r/min HPLC
36 h 50 g/L 4]
12h
1.4 argFFlargGEE 89L& 2 GIREA
SYPA5-5 DNA 2.1 FHEHSYPAS-5AargF & SYPA5S-5A\argG
FI/F2 F3/F4 G1/G2 G3/G4 argF B9
517 bp 450 bp argG 1.4
463 bp 562 bp Crossover PCR pKl18mobsacBAargF  pK18mobsacBAargG
argF (AargF) 950 bp SYPAS5-5
argG (AargG) 1 008 bp PCR
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Figure 1 Influence of different L-Arginine concentration on growth (white bars) and L-Ornithine

production (black bars) of SYPA5-5AargF
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Figure 2 Influence of different L-Arginine concentration on growth (white bars) and L-Ornithine production (black bars)
of SYPAS-5AargG
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Table 2 Analysis of amino acids concentration in the broth of two recombinant strains and SYPAS-5 (g/L)

Strains

Amino acids SYPA5-5 SYPAS5-5/argF SYPA5-5/argG
L-Aspartate 0.06 0.22 0.20
L-Glutamate 0.01 0.39 6.80
L-Citrulline 2.10 - 15.20
L-Arginine 29.60 = =
L-Alanine 0.10 0.14 1.00
L-Isoleucine 0.76 1.00 0.74
L-Ornithine 1.80 21.50 0.62
L-Lysine 2.10 1.70 0.81
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Figure 3 Fermentation parameters of SYPA5-5 (A, a), SYPA5-5AargF (B, b) and SYPA5-5AargG (C, ¢) over the
fermentation course and their amino acids concentration analysis after culturing 96 h

Note: m: L-Arginine, L-Ornithine, L-Citrulline concentration; A : Biomass; ®: Glucose concentration.
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