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1
Table 1  Bacterial strains and plamids used in this study
Strains/Plamids Relevant characteristics Source/ Reference
Strains
E. coli DH5a sup E44 hsdR17 recAl thi-1 endAl lacZa gyrA96 relAl Hanahan 1985 ®
C. glutamicum
ATCC 13032 wild type strain of ATCC 13032 ATCC
13032 intA Km" the strain after the first DNA combination between This study
pK19-dA and the chromosomal DNA of wild type strain
13032 intB Km® the strain after the first DNA combination between This study
pK19-dB and the chromosomal DNA of wild type strain
13032 A A Km® orfA in-frame deletion mutant This study
13032 A B Km® orfB in-frame deletion mutant This study
13032 A AB Km® orfA  orfB double deletion mutant This study
Plasmids
pK19mobsacB Km®Suc® Mobilizable E . coli vector Schaefer 1994 °
pK19-dA containing orfA deletion fragment F-dA in pK19mobsacB This study
pK19-dB containing orfB deletion fragment F-dB in pK19mobsacB This study
1.3
E . coli LB Luria-Bertani C . glutamicum LB 2xTY
10 50pg/mL E.coli C.
glutamicum 30C 37C
1.4 DNA
C. glutamicum  DNA Eikmanns "
DNA E. coli Sam-
00 . glutamicum an der Res
brook Y C.gl Van der Rest
? DNA MWG-Biotech AG
2.1 orfA orfB DNA
orfA orfB DNA 1
oA orfB Pl P2 P3 P4 P2
P3  21bp- P1 P4  EcoRI
C . glutamicum DNA DNA P1 P2 P3 P4
PCR A-12 A-34 B-12 B34 DNA P1 P4
Taq/Pwo- Hybaid-AGS ProofSpinter™ Cross-over PCR
orfA  orfB DNA F-dA  F-dB orfA
P1 P2 P3 P4 A-P1 5’-CCG GAA TTC CGG CGC CTC ATG

GTC GTT CAG-3" A-P2 5’-CCC ATC CAC TAA ACT TAA ACA ATC GAC TCC TAA TCG ACC
CTC TAT TCT AGC-3"  A-P3 5'-TGT TTA AGT TTA GTG GGG GCA CTT CTT GAG GAG CAG

CAA AGC AAC-3"  A-P4 5'-CTA GGT GAEGEA AT EGEA GAG AR GCA CGCr3 hais. in 0B,
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4

P1 P2 P3 P4

GTA CTT ACC GTC ACG GGT GGA GAA ACT CTG-3'
ACA ATG GTC AAG CAT GCT GGC CAA ATG GTT GTC-3’
GGGGAT CCT GGT GAT GAG GGC AGA TTG TTC TAG-3’
Cross-over PCR

94°C 30s—60°C 30s—72°C 1min—72°C 10min—4°C

CTT CCT GTC CTT TGC CAT CGG CGC-3'
30

B-P1 5’-CCG GAA TTC CGG
B-P2 5'-CCC ATC CAC TAA ACT TAA
B-P3 5’-TGT TTA AGT TTA GTG
B-P4 5’-CCG GAA TTC CGG CAG
94°C2min—25 ~

PCR A-12 480 bp A-34 471bp Cross-over PCR orfA
DNA F-dA 930bp PCR B-12 471bp  B-34 483bp Cross-
over PCR orfB F-dB 933bp F-dA  F-dB  EcoRI
pK19mobsacB E . coli DH5a pK19-dA
pK19-dB 2 3
orfA(732bp) B orf B (1554bp) M 1 2 3 4 5 6 M
bp &

Pl } <P2 p3—> ¢<—P4

A-12(480bp) ———m m——— A-34(471bp)

B-12(471bp) B-34(483bp)
P17~ | < P4
Cross-over PCR F-dA(930bp)
— F-dB(933bp)
1 Cross-over PCR orfA  orfB
DNA F-dA F-dB

Fig. 1 Protocol for harvesting the fragments of deleting the inter-

2000 —

1500 —

1 000
750 — «—F-dA
F-dB

500 —
250 —

2 orfA and orfB
Fig.2 Construction of PCR product with deleting internal region

. of orfA and orfB
nal region of orfA and orfB F-dA and F-dB by Cross-over
PCR M DNA marker 1 A-12 2 A-34 3 B-12 4 B-34
5 F-dA 6 F-dB.
2.2 C.glutamicum orfA orfB
4
pK19-dA  pK19-dB L
L <— 5.6kb
pK19mobsacB DNA Km®
DNA
S <« F-dAFAF-dB sacB
10%
DNA DNA
3 pK19-dA
pK19-dB
Fig. 3 Recombinant plasmids PCR PCR
pK19-dA & pK19-dB 930  933bp
M 1kb-ladder 1 pKI9-dA digest-
ed with EcoRI 2 pKI9-dB di- orfA orfB
gested with EcoRI. OrfA OIfB
pK19-dB  pK19-dA 4
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A-Pl  A-P4  B-P1 B-P4 PCR
0.93kb 0.93kb PCR

2.3 orfA orfB PCR

C . glutamicum 13032 WT C. glutami-
cum 13032 intA  C. glutamicum 13032 intB C. glutamicum 13032 AA
C. glutamicum 13032 AB orfA  orfB A-P1  A-P4 B-P1 B-
P4 PCR 5 C. glutamicum 13032 WT PCR
1.5kb  2.3kb orfA  orfB C. glutamicum 13032 AA  C.
glutamicum 13032 AB PCR 0.93kb PCR

PCR C. glutamicum 13032 intA  1.5kb  930bp C.
glutamicum 13032 intB 2.3kb  933bp PCR 5

pK19-dA,dB

Recombination site 2
Recombination site |

BT [

J The first recombination (site 1)

C.glu intA or C.glu intB (Km® PCR products contain big and small fragments).
1% | T F I I

g - —_— ~ P4
Pl P4 P1 1.5kb or 2.3kb
930 or 933bp

The second recombination(site 2) / \T\he second recombination (site 1)

C.ghi13032 AAor AB C.glu 13032WT
(Kms, small-size PCR product) (Km?, big-size PCR product)
I I I T
PL —> ~ P4 Pl —  15kbor2.3kb <~ P4
930 or 933bp
4 orfA  orfB

Fig.4 Protocol for construction of defined deletion mutants within orf4 or orfB by DNA recommbination
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5 orfA orfB PCR
Fig.5 Characterization of defined deletion mutant within orfA and orfB by PCR analysis

M DNA-marker 1 4 C. glutamicum 13032 WT 2 13032 intA 3 13032 AA 5 13032 intB 6 13032 AB.

TCATCGGCACCACCGTCGAATTACTGGTCCAGGCTGGCGGAGGCCGCAAGAACGATG
CCACCAAGCACATGAGTGGTCGCGCACGCGATGGACGCCTCGTGCACTTTGCGCCAG
AGGGCGACATTGATGGTGAGATCCGCCCCGGCGATTTTGTCACTGTCACGGTGACTG
AGGCCAAGCCTTTCTTCCTCATCGCAGACTCCGGTGTGCAGACCCACCGCCGCACCA
AAGCTGGTGACAACTCTGCAGTTGGTCAAGTTCCAACCACAGCACCGATCGGTGTGG
GCTTGGGACTGCCACAAATCGGCGCACCAAAGGTGGCTCCTGCCACAGAATCTGCCT
GCTGCTCTATTAACTAAAAAHTGCAGGCTAGAATAGAGGGTCGATTAGGAGTCGATT
IGTTTAAGTTTAGTGGATGGGACACTTCTTGAGCAGCAGCAAAGCAACCCAGAAGATA
RTCCTTTGCTTGTCGACGATCGTCGCGCCCGCATCGCCCGCCGCCGCGAGCGTGAAC
IAGGATGCACAAGGGGAGCAGGCTTAAGTTCTAGTTCAAGCGGTTGATCACGATACAA
GTGGTCAACCGCTTTTCCGTGCCCGCCTGGGATGCGATTTAAAGGCTCGTTTTTCTC
GAATGTGTGTTTGTATCGCCTTGGGGTGTTTAGGCGCTTAGAAGCCATTCTGTGAGG
TCGCTTTTTTCAGGTT

GAGGGACACCACCATCACCTGGTCTGCACCAATTGCGGTCGCACAGTCGAAATCGAT
GGCGGTCCAGTAGAGACATGGGCACAGGAAATTGCCACTAAAAACGGCTTTGCTCTC
AGTAGTCACGGAGGCTGAAATCTTTGGACTTTGCGCCTGATTGTAAGGAAAAAGTTA
CCGTAGTTCAAGGACATATGAAGCTGTCGAACATGTGAGTGCTCGACAGCTTTTCTA
TTTCGAAAAATAGCCTTGTATTCGAAAATTTGATCGGGTATGGTGGTTGGTATTAGC
ACAGGGAACTAAACGGGAAAGGGGGAAGACACCATGAGCATCACCACACACGTCCAR
IGCACTCACCACAGCACTCAACGCCATCGACAACCATTTGGCCAGCATGCTTGACCAT
|TGTTTAAGTTTAGTGGATGGGGATCCTGGTGATGAGGGCACATTGTTCTAQCCCTTG
TTATTGCTGAGTTGTTGTCATGTTGTTGTGCCTGTTGTCAGTCGCCCCAGTGTGTCT
GATACCGGACACACCCATGCCTTGCATCAACATACCGACAAGCCAGCACACCCCGAA
CTGGCCAGCCAGGCCCGGGCCGCCTGCAACCTGACGT

6 orfA orfB DNA
Fig.6 The sequencing results from the orfA and orfB in-frame mutants C. glutamicum 13032 AA and C. glutamicum 13032 AB.
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PCR
0.93kb PCR
2.4
orfA  orfB C. glutamicum 13032 AA  C. glutamicum 13032 AB
DNA ’
DNA 99.8% ~ 100% 6 oA orfB
13-15 DNA
C . glutamicum orfA  orfB
orfA
orfB’
orfA  orfB
1 Kinoshita S Udaka S Shimono M J. Gen Appl Microbiol 1957 3 193 ~205.
2 Sahm H Eggeling L. Naturwissnschafien 1999 86 33 ~ 38.
3 Wendisch V F DE Graaf A A Sahm H et al . J Bacteriol 2000 182 3088 ~ 3096.
4 Ikeda M Katsuma R. Appl Environ Microbiol 1992 58 781 ~785.
5 Eggeling L. Amino Acids 1994 6 261 ~272.
6 Gubler M Park S M Jetten M et al . Appl Microbiol Biotechnol 1994 40 857 ~ 863.
7 Eikmanns. 2002 42 3 326 ~330.
8 Hanahan D. Techniques for transformation of E . coli . Oxford Washington DC IRL-Press 1986.109 ~ 135.
9 Schifer A Tauch A Jaeger W et al . Gene 1994 145 69 ~73.
10 Sambrook J Fritsch E F Maniatis J. Molecular cloning.2nd. New York Cold Spring Harbor Laboratory Press 1989.
11 Eikmanns B J Thum-Schmitz N Eggeling L et al . Microbiology 1994 140 1817 ~ 1828.
12 Van der Rest M E Lange C Molenaar D. Appl Microbio Biotech 1999 52 541 ~ 545.
13 Kakuda H Hosomo K Shiroishi K et al . J Biochem 1994 116 916 ~ 922.
14 Hueck CJ Hillen W. Mol Microbiol 1995 15 395 ~401.
15  Kumari S Tischel R Eisenbach M et al . J Bacteriol 1995 177 2868 ~ 2878.
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Site-directed Construction of In-frame Deletion Mutants of
Corynebacterium glutamicum

Ruan Hong' Bernhard Eikmanns’
U College of Life Science Zhejiang University Hangzhou 310027 China
2 Department of Microbiology & Biotechnology Ulm University Germany

Abstract This study is focused on Corynebacterium glutamicum an important producer in amino-
acids industry by the protocol with construction of the in-frame deletion fragments of targeting
genes application of DNA recombination technique and so on. We achieved successfully the defined
deletion mutants in frame of the single gene or double genes. The in-frame deletion mutants are sub-
sequently analyzed and confirmed by polymerase chain reaction and sequencing.

Key words Corynebacterium glutamicum Gene deletion  DNA recombination
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