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1.2
1 pJC1 Lothar Eggeling
1.3
1
LB 6 Table 1 The strains and plasmids used in this work
Strain/Plasmid Characteristics Source
E . coli
B DH5« ¢80 lacZAMIS Stored in this lah
49,  Corynebacteria
7 Corynebacterium crenatum CD945 AEC  hom ™ Stored in this lab
37°C Plasmid
30°C Plasmid pMD18-T T-vector 2.7kb  Amp" lacZ Takara Co.
Plasmid pJC1 C. glutamicum-E . coli shuttle vector Kn' Cremer et al 3
Plasid K105 3.67 kb PCR fragment containing _—
1 OO;Lg Joal PYC gene in pJCl
50pg/mL
1.4 DNA
DNA 6 DNA 78
1.5
1.5.1 PCR C. glutamicum

Accession No.AC Y09548 AF038548
5" AAAAACGTTAAGTCGTGCAGGTCAGGG 3’

Psp1406 1
5'AAAACGCGTAAATCCAACTCACCCATC 3’

Miu 1
1.5.2 TaKaRa Pyrobest DNA 94°C 40s 60°C 1min 72°C Smin 30
1.6

DNA TaKaRa Primer Premier 5.0 DNA
Dnaman 4.0
1.7
CaCl,
1.8
1.8.1 C. crenatum  30°C 7 ~9h 50mmol/L Tris-
HCI pH6.3  50mmol/L NaCl HEPES 100mmol/L.  20% pH7.5
-20C 3%CTAB 0.3%
I min
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1.8.2 2.0mL 20mmol/L
10mmol/L. NaHCO;  20mmol/L. MgCl, 100mmol/L Tris-HCl pH8.0  8mmol/L. ATP
0.05 mmol/LL NADH 1U CTAB
NADH 340nm NADH €=6220 L mol ™" em™'
U
Inmol NADH  NAD
2
2.1
C . crenatum CD945 DNA PCR 3.7 kb
DNA 1 PCR pMD18-T E . coli DH5a
IPTG  X-gal Psp14061  Miul
2 pT-pye
2 pT-pyc
Fig.2 Analysis of pT-pye by
1 PYC PCR Pspl14061 & MiLul digestion
Fig.1 Amplification of pyc by PCR L DNA marker
1. PCR fragment 2. DNA marker. 2. digestion fragments.
2.2
pT-pyc
3657bp ORF 3423bp GTG TAA
ORF 1140 122.9kD C . glutami-
cum Mycobacterium smegmatis Saccharomyces cerevisiae ~ PYC
98.22% 62.41% 49.61%
99.30% 64.65% 44.04% PYC
N- 150 ’
C . crenatum CD945  PYC GenBank
AF503915
GAAAGGAA AGGA 14bp E. coli
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Bacillus subtilis 7 ~9bp "
C . crenatum PYC PYC
pyc 3584 ~ 3625bp 9
C. glutamicum  pyc
PYC PYC
N GGGGRG
R K ATP e
FLFEDPWDR Kumer . W
C AMKM
K o
8 C.crenatum  PYC
PYC
4 3
PYC
1 GGGRGMRIFMSSP KLATE|
’ .&@ 259
3 DRES 219
4 F R H 240
consensus gagaragmr v q
GGGGRG: ATP binding site
1
2
3
4 APaY)
Consensus rg n vy
W: involved in pyruvate binding
1107
2 1107
3 1094
4 1137
consensus

3 C.crenatum CD945

Biotin binding sitc: AMKM

PYC

Fig.3  Comparison of several parts of amino acids sequences of PYC among C. crenatum CD945 and other organisms

1. C. crenatum CD945 2. C. glutamicum 3. M. smegmatis 4. S. cerevisiae .

2.3 PYC
pT-pyc  3.7kb pJC1
E . coli DH5a Psp14061  Smal
C . crenatum CD945 C . crenatum
5 pyc
2.4 C. crenatum CD945

C.crenatum LB

Psp14061- Bss HIT 4
E . coli DH5a
pJK105
("TA PY(
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Pspla061

BssHII
P15A ori
pJC1
repA 6111bp
KnI

140627 peorT Minl EcoRi
Ps EcoR]1

300bp PYC
0P Pspl4061 Smal
Ml BssHII
Ligation
Smal Pspl4061
EcoR1 Nhel
Smal
8897bp
EcoRl 5 pJK105
Fig.5 Analysis of pJK105 by Smal & Psp14061 digestion
Mh/BssHII
uiBss EcoRl 1. Smal digestion 2. Pspl1406l digestion 3. Marker.
4 pJK105
Fig.4  Construction of pJK105
2 PYC C. glu-
tamicum C . crenatum C . crenatum
PYC
PYC
C. glutamicum ppPC PYC Peters-Wendisch
< CTAB
C. glutamicum  PYC CTAB
C . crenatum
5 C . crenatum

2
Table 2 The activity of PYC in different strains

Strains  plasmid CD945 CD945 pJCl CD945  pJK105

Specific activity
6.0 5.3 34.0
U/ mg dry cell wt
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Cloning Sequence Analysis and Expression of Pyruvate Carboxylase Gene
in Corynebacterium crenatum CD945”

Wang Jiang Liu Yangjian Wang Yu Zhang Yingzi Yu Zhihua Ding Jiuyuan™
Center of Microbial Biotechnology Institute of Microbiology ~ Chinese Academy of Sciences  Beijing 100080 China

Abstract Pyruvate carboxylase gene pyc from a mutant Corynebacterium crenatum CD945 was
cloned and expressed in its parent strain. Analysis of the pyc sequence shows that only one ORF ex-
ists which codes 1140 amino acids using GTG as the initiation codon and TAA as the termination
codon. The similarities among this ORF and those from Corynebacterium glutamicum — Mycobacteri-
um smegmatis and Saccharomyces cerevisiae are 98.22% 62.41%  52.93% respectively. The
amino acid sequence deduced from the ORF shows homologies of 99.30% 64.65% and 46% to
those from the organisms above respectively. Several motifs believed essential to the enzyme activity
are found in this sequence such as ATP and biotin binding sites. The gene was transformed into
C. crenatum CD945. In CTAB-permeabilized cells the enzyme activity was detected using the
malate dehydrogenase coupling assay. Pyruvate carboxylase activity in the recombinant is about five-
fold higher than that of the parent strain.
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