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1
Table 1  The strains and plasmids used in this work
Strains and plasmids Characteristics Source
Strains
Escherichia coli DHSa @80 LacZ AM15 This lab
Corynebacterium glutamicum 10147 Corynebacterium glutamicum 1014-6T cured plasmid This lab
Plasmids
pUC19 Amp"  ColE origin This lab
pUCI19-KanR Amp®  Km®  ColE origin This lab
pXC99E E. coli expression vector Cm" 10
pXZ10145 C. gluamicum 1014-6T plasmid Cm" 6
pAKO C. glutamicum recombinant plasmid Km® This study
pAK2 C. glutamicum-E . coli shuttle vector Km® This study
pAK6 C. glutamicum-E . coli shuttle vector with MCS Km" This study
pAKB6 C. glutamicum-E . coli shuttle vector with promoterless cat This study
pAKC6 C. glutamicum- E . coli promoter probe vector Km" This study
pAKC6-F16 pAKC6 with C. glutamicum promoter fragment F16 This study
pAKC6-F19 pAKC6 with C. glutamicum promoter fragment F19 This study
MCS multiple cloning site Amp®  Cm® Km® indicate resistance to ampicillin chloramphenicol kanamycin respectively .
1.2 AGGTACATTG-3' Bgl 1l
LB PCR 94°C 2min 94°C 30s 55°C
LB 4% 45s 72°C 1min 30 72°C 5min
1.5 T MCS
25pg/mL 30pg/mL 400p.g/mL 13 SI 5'-A
LB ATTCAAAGTAAACCCCTCGCCATAAAAGGCGAGGGGT
37°C 30%C AC-3" 52 5'-CCCTCGCCTTTTATGGCGAGGGGTTITAC
1.3 DNA TTTG-3" Sl S2 LeuB
DNA Kpn 1 EcoR1
11 10147 DNA S3  5'-AGCTGCATGCTC
4 CaCl2 TAGACTGCAGAAGCTTAGATCTG-3"  S4  5'-AATTCA
10147 ’ GATCTAAGCTTCTGCAGTCTAGAGCATGC-3' S3 4
1.4 PCR MCS Bgl 1l
pXC99E GenBank Hindlll Pst I Xba [ Sph 1
AY219685 P1 5'-GGGAAGCTTAAG EcoR | Hind [l
TAATTAACAGGAGCTAAGGAAGCTAAA-3" P2 5'-AA 50mmol/L
CTCTAGATAAGGGATTTTGGTCATGCG-3' 80C 10min
HindIll  Xba 1 P1 1.6
3 TAA Sau3A 1
PCR 10147 DNA
SD Bel 1l pAKC6
pUC119-KanR P3 5'- 24h
TAGAGGTACCCCTGGATACCGCTCG-3" P4 5'-GC 400p.g/mL 37C 24h
TCGGATCCCGAACCCCAGAGTCC-3'
Kpn 1 BamH [ KanR 10147
BamH 1  Kpn 1 30pg/mL 30°C
Kpn I BamH 1 KanR 24h
pAKC6
pAKC6 P5 5'-AAAAGGTGTCA 1.7
ACCTCGATAATTTG-3"  P6  5'-GAACGGTCTGGTTAT ATk pmsmmninamam  n30ug/Mmbnais. in ac. on
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LB
30°C 16h 100mmol/L
Tris HCL. pH7.8
pAKC6
1.7.2 *
1.7.3 CAT
Shaw 1.0mL 100mmol/L
Tris-HCL pH7.8  0.1mmol/L acetyl-CoA 4mg/mL 5
5- 2- DTNB
37°C
0. Immol/L A
CAT
U
1pmol
1.8 DNA
DNA
DNA NCBI
BLASTN BDGP
Neural Network Promoter Prediction V2.2 www.
fruitfly . org/seq_ tools/promoter. html
2
2.1 CAT KanR
2.1.1 CAT pXC99E
P1/P2 PCR 700bp
2.1.2 KanR pUC119-KanR
P3/P4 PCR
1000bp PCR BamH 1 Kpn |
pUC19 DH5a
Neol  Kpn'l 700bp
KanR BamH 1 Kpn [
2.2 pAK6
EcoR 1 Spe | pXZ10145
EcoR 1 Xba 1
pUC119-KanR KanR
10147
pAKO pAKO
EcoR 1 Aa Il pAKO
pUC19
DH5a

pAK2 pAK2 Kpn |
BamH [
Bgl 1l
Sau3A 1 Hind
Ml  EcoRI pAK2
DH5«a
pAK6 1 pAK6
10147 DH5«
pAK6 -

SeoRIFIGGAATT
e e ] B EAGALC T
S 5683406 _AGCI'C) [ risd[l13-A'AGCT T
Kpm [ S&77-G_GTACC Jrw 1230 TGOAGT
Won T-S420-0CATG €~k

Nl SCTCLAG A

1 PAK6
Fig.1 Shuttle vector pAK6.
2.3 pAKC6
T
CAT pAK6 pAK6  EcoR1 Kpn I
LeuB
T DH5a
pAKT6 pAKT6  Hind [l Xba |
PCR
CAT
DH5«a pAKB6
pAKB6 KanR
Tlf‘llB
PCR KanR Kpn I BamH 1
Kpn I BamH 1
pAKB6 KanR
DH5a
pAKC6 2
pAKC6 KanR CAT
pAKC6
10147 DH5a
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FpnT-1-G GATCC
LicoR[-33-GANLT C
Bl T-30-AGATC_T

Hind M-45-AAGCL L
FooR 129G AN T O
Now | 3US-CCALG G
b | H2RTUTAG A

2 CAT
Table 2 CAT Specific activity of different strains

C. glutamicum strain
10147 ND
10147/pAKC6 0.21

CAT specific activity U/mg

. 10147/pAKC6-F16 18.50
2_"‘;5" 10147/pAKC6-F19 25.15
? ND Not detectable.
2.6
P5/P6
et L3008 ACGLC F16 F19 49 4bp 632bp
2 pAKC6 BLASTN F16 4 Sau3Al
Fig. 2 promoter-probe vector pAKC6. 4
/
2.4 0-
pAKC6 Sau3A 1 9% %
10147 DNA 20 BDGP Neural Network Promoter Prediction V2.2
400p.g/mL F16
5 0.52 - 10
10147 ACTAAT -35 TTGAAA 19bp
30pg/mL - 10  TATAAT - 35
pAKC6 TTGACA - 10 -35
pAKC6-F16  pAKC6-F19
2.5 BLASTN F19 R
Strain-specific DNA island 9 99%
0.97
pAKC6 pAKC6-F16  pAKC6- - 10 TGGGGT - 35
F19 CAT TTTACT - 10 -35
2 pAKC6 18bp -10
CAT pAKC6-F16 TGGGGT
pAKC6-F19 CAT P34°  -10 TGGGGT
88 120 2 F16  F19 RNA
3
3
Table 3 Prediction of promoters
Fragments Score Promoter sequences 5'—3'
F16 0.52 AGT TTGAAA CCTTCTGCCAGGCGATCTC ACTAAT ACCGTG CTTTCTTTTG
F19 0.97 AGGGT TTTACT TGAAAAGTACGGAAGTGG TGGGGT AGCTT TCTGCGAAAT
P34 CGACTT ATGGGA TTGAATGCAAACGGTGA TGGGGT AGCGGAC CCCAACCA
Consensus TTGACA 17 + 1bp TATAAT
-35 -10

Score indicate the fitness value to the consensus promoter sequences when predicted by using Neural Network Promoter Predictio- n V2.2 The potential — 35 and
— 10 regions of the two promoters and P34 are shadowed The proposed TSP is underlined. The consensus — 10 and — 35 motifs of the E. coli are presented.
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Construction of Corynebacterium glutamicum/E . coli shuttle promoter-probe vector

LI Kai' > ZHAO Zhi’* ZHANG Ying-zi’ WANG Yu’ DING Jiu-yuan’"
U Institute of Microbiology Chinese Academy of Sciences ~ Beijing 100080  China
2 Graduate School of Chinese Academy of Sciences  Beijing 100039 China

Abstract Based on the replication origins of the C. glutamicum pXZ10145 and the Escherichia coli ColEl plasmid a
novel Corynebacterium glutamicum/ Escherichia coli shuttle vector pAK6 was constructed. This vector was able to
replicate in C. glutamicum and E. coli. Plasmid pAK6 carried multiple cloning site useful for gene cloning
kanamysirr and ampicillin-resistance-encoding gene. Furtherly based on the shuttle vector pAK6 a promoter-probe
vector was developed for the isolation of promoter elements from C. glutamicum . This vector carried the promoterless
chloramphenicol acetyltranstersae CAT  gene as a reporter downstream from useful cloning site. For testing this promoter-
probe vector C. glutamicum genomic DNA was digested to completion with Sau3Al and the fragments shot-gun cloned
into its unique Bgl I . Two fragments exhibiting promoter activity were isolated. By measuring CAT activity the strength
of promoter fragments was assayed. After being sequenced promoter sequences were predicted by using BDGP Neural
Network Promoter Prediction V2.2 and the similarities to the regions of the consensus promoter sequence or the known
promoters were confirmed.

Keywords Corynebacterium glutamicum Escherichia coli ~ shuttle vector promoter-probe vector
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