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Table 1 The strains and plasmids used in this work

Strain and plasmid Characteristics Source
Strain
E. coli
MA1013 lacZ43 Fs  relAl argB62 thi-1 E. coli Stock center Yale university
Corynebacteria
Corynebacterium crenatum AS 1.542 Wild type Stored in this lab
Corynebacterium crenatum 971. 1 His~ SGt Stored in this lab

Plasmid

pMDI18-T T-vector 2.7kb Amp" lacZ TaKaRa
plC1 C. gluamicum- E . coli shuttle vector Km® Cremer et al ®
pXMJ19 C. glutamicum- E . coli shuttle vector plac lacl’ Cm® Jakoby MJ 10
pHK1 1.5kb PCR fragment containing AS 1.542 argB gene in pMDIS-T This study
PHK3 1.5kb PCR fragment containing 971.1 argB gene in pMDIS-T This study
pIKl 1.5kb fragment containing AS 1.542 argB gene in pJC1 This study
pIK3 1.5kb fragment containing 971.1 argB gene in pJC1 This study
pHSK1 1.0kb PCR fragment containing AS 1.542 argB gene in pMDIS-T This study
pXSK1 1.0kb fragment containing AS 1.542 argB gene in pXMJ19 This study
1.3 DNA ImL 1.0mol/L HCl 5% FeCly
DNA 11 DNA 6H,0 4% N-
12 15 CaCl, As  N-
e =456L mol 'em ™' "
1.4 PCR U
C. glutamicum ATCC 13032 1pmol N-
argB GenBank No.X86157 1.6.3 17
P1 5'-TTGGATCCTATCGCAGCGAAGCTTCAG-
3" P2 5'-GGCCAAGCTTACAGCCATGAATCAC-3" P3 1.7 NAGK
5’-TCTCTAGACATCAGTGACGGTTGCG-3’ C. crenatum AS 1.542  971.1
BamH 1 Hindlll Xba 1 il 18h
P1/P2 C. crenatum AS'1.542  971.1 argB m 12h
P1/P3
C. crenatum AS 1.542 argB NAGK
94°C 3min 94°C 40s 56°C 1min 72°C 1.8
2min 30 72°C 10min
1.5 LB
DNA 30C  24h 10pg/mL
Primer Premier LB LB
5.0 DNA DNAman 5.0 24h
1.6 NAGK LB
1.6.1 C. crenatum LB
30°C 18h LB 9h 100
200mmol/L. Tris-HCI pHS.0
Tris-HCI pH8.0  20% 2
2.1 C. crenatum AS 1.542 971.1NAGK
1.6.2 NAGK } 0.5ml PCR
200mmol/L Tris-HCl pH8.0  40mmol/L N- C. crenatum AS 1.542  971.1
40mmol/L. MgCl, 40mmol/L. ATP DNA P1/P2
400mmol/L, NH, OH HCI 37°C 1h 1.5kb ~  DNA ‘ PCR
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pMD18-T argB I
E. coli MA1013 pXSK1
I C. crenatum AS 1.542  971.1 AS
BamH 1  Xba 1 1.542 pXSK1 ~ 971.1 pXSKl1
pHK1  pHK3 2.4 NAGK E. coli MA1013
P1/P3 C. crenatum AS 1.542 E. coli MA1013 pJC1
DNA PCR 1.0kb pJK1 pHK3  E. coli MA1013 LB
DNA LB
pHSK1 I 37°C E. coli MAI013  argB
2.2 NAGK LB
pHK1  pHK3 pJC1 E. coli
MA1013 LB LB
1505bp I
ORF 954bp ATG pJK1 pJK3  E. coli MA1013
TAA - 8bp 1 C.
AGG ORF 317 crenatum  argB  E. coli MA1013
33.6kDa plCl1 argB
C. crenatum AS 1.542 971.1
argB E. coli RNA
M.G. Reese
argB C. crenatum -287bp -332bp 46
AS 1.542 argB (0
glutamicum ATCC 13032 GenBank No. X86157
Corynebacterium  efficiens  YS-314  GenBank No.
NC004369 Escherichia coli k12 GenBank No.
NC000931 99.89% 76.62%
38.05% 100% 88.33%
24.38%
argB Fig.1 Heterogeneous complementation of argB gene
C. crenawm  C. ghuamicum A LB Medium B LB Medium containing 50pg/mL Kanamycin C
£ coli C crenatum c Medium I. a E. coli MA1013 harboring pJK1 b E. coli MA1013
hatboring pJK3 ¢ E. coli MAI013 harboring pJC1 d E. coli
crenatum AS 1.542 971.1 argB MAI013.
GenBank
DQ067606  DQO67607 2.5 NAGK
2.3 NAGK C. crenatum LB
BamH1  Xba | pHKI  pHK3 o 0- Gmmol/L. PTG oh
1.5kb pJC1
E. coli MA1013 AS 1.542
B pXMJ19 NAGK AS 1.542
pHSK1
argB
pIKI  pIK3  Hindll  Xba 1 4. 4U/mg argh ¢
pHSKI 1 Okb crenatum AS 1.542 971.1
PXMJI9 Lac pHSK1 NAGK 971.1 pXMJ19
8.6U/mg argB

E. coli MA1013
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C. crenatum 971.1

2.6 NAGK L-
NAGK C.
crenatum 971 .11~
pXMJ19
pHSK1 C. crenatum 971.1 I
30C 18h 10% Il
24h 0.6mmol/L. IPTG 96h
C. crenatum
971.1 pXMJI19 9.75g/L C. crenatum
971.1 pHSKI 12.15¢/L
25% argB
C. crenatum 971.1
pXMJ19 pHSK1
C. crenatum 971.1 24h
100%
2.7 NAGK
0 ~ 200mmol/L
I} NAGK
C. crenatum AS 1.542
NAGK C. crenatum
971.1 NAGK
50mmol/L 50% 4.50U/mg
2.2U/mg C.
crenatum 971.1 NAGK
NAGK
0 ~ 1.3mmol/L
Immol/L
971.1 50%
4.50U/mg 2.16U/mg
3
C. crenatum AS 1.542  971.1NAGK

C. glutamicum ATCC
13032
Sakanyan ~ ° C.
glutamicum ATCC 13032 5
argC arg] argB argD  argF

argB arg]

C. crenatum  argB

NAGK

C. crenatum 971.1

NAGK C.
crenatum AS 1.542
argB
-287bp  -332bp
92 %
NAGK

C. crenatum AS 1.542 NAGK

N-

pHSK1  C. crenatum AS 1.542

NAGK

pHSKI  C.

crenatum 971.1
25% C.
crenatum 971.1
C. glutamicum ATCC 13032
argCJBDF
NAGK
NAGK

C. crenatum 971.1

NAGK
NAGK
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Cloning sequence analysis and expression of N-acetylglutamate kinase
gene in Corynebacterium crenatum

HAO Ning' > ZHAO Zhi" WANG Yu' ZHANG Ying-zi' DING Jiu-yuan'"
! Institute of Microbiology ~Chinese Academy of Sciences  Beijing 100080  China
% Graduate School of the Chinese Academy of Sciences  Beijing 100049  China

Abstract N-Acetylgutamate kinase EC 2.7.2.8 NAGK genes from wild-type Corynebacterium crenatum AS 1.542
and a L-arginine-producing mutant C. crenatum 971.1 were cloned and sequenced. Analysis of argB sequences revealed
that only one ORF existed which used ATG as the initiation codon and coded a peptide of 317 amino acids with a
calculated molecular weight of 33.6kDa. Only one nucleotide difference was found in the structure gene and the
difference did not cause a change of amino acid by comparision of the gene sequences between the wild type C. crenatum
AS 1.542 and the mutant 971.1. The ORF sequence of argB from C. crenatum AS 1.542 showed homologies of
99.89% 76.62% 37.94% to those from Corynebacterium glutamicum ATCC 13032 Corynebacterium efficiens YS-314
and Escherichia coli k12. And the amino acid sequence deduced from ORF displayed homologies of 100% 78.55%
25.25% to those from microorganisms above respectively. An internal promoter was found in the upstream of the argB
gene from C. crenatum . The argB gene from C. crenatum AS 1.542 was expressed both in C. crenatum AS 1.542 and
971.1. The NAGK activity of transformed C. crenatum AS 1.542 was greatly increased by the induction of IPTG. The
NAGK activity of transformed C. crenatum 971.1 was almost twice as much as that of C'. crenatum 971.1 under the same
induction. The amplification of the NAGK activity yielded 25% increase of L-arginine production in C. crenatum 971.1.
Keywords Corynebacterium crenatum N-Acetylgutamate kinase Cloning Expression
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