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Recombineering Mediated Chromosal Gene Knockout
of Pseudomonas Putida KT2440
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Abstract: Pseudomonas putida KT2440 plays an important role in the degradation of environmental organic compounds
and it is a good host for foreign gene expression. Gene knockout is essential to the investigations of genes and proteins.
Classic chromosal gene knockout methods usually involve the gene cloning steps which are often tedious time consu—
ming and tend to introduce mutations. In this paper a recombineering strategy characterized by the homologous recombi—
nation between the PCR product and the genome is used for the P. putida KT2440 gene knockout. This strategy is high—
ly efficient convenient rapid and amendable for the simultaneously manipulation of many genes and can be used as a
general gene knockout method.
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Table 1 Primers used in this study

NR1

GGGGAGCTCCATGGATATTAATACTGAAACTG
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GGGTCTAGAGTCATCGCCATTGCTCCCCAAATAC
GGGTCTAGATTATTTGTTAACTGTTAATTGTC
GGGGGATCCGGCAACTTTATGCCCATGCAAC
GCCGGCGCCGCCGGCCGCAATATC
CCGGTTCGCTTGCTGTCCATACAGCGAGGTACGGATGCCAGTG
CACTGGCATCCGTACCTCGCTGTATGGACAGCAAGCGAACCGG

CTGCACCGCACGCGACAGCAGCATCAGAAGAACTCGTCAAGAAG

CTTCTTGACGAGTTCTTCTGATGCTGCTGTCGCGTGCGGTGCAG
GGGCCGGGTATGCGGCTGCCATTG
GGCCCCAAGTACGGCTGCGGC
CCACGCGGGTGACGGCCACTTC
GTCGACGAAGTTGCGGTTGATG
CCGGTTCGCTTGCTGTCCATATGATCGGCCTTGTTGCAAAAGC
GCTTTTGCAACAAGGCCGATCATATGGACAGCAAGCGAACCGG
GACAAAACAAGGTATTCCCGTGTCAGAAGAACTCGTCAAGAAG
CTTCTTGACGAGTTCTTCTGACACGGGAATACCTTGTTTTGTC
GCGTGCCGACATTGGGTCGAAC
TGAAACCGGAACGGGCATCGAG
AGGGTGATCAGAGCGAAGTCC

TGTGTCTGCGCTTATGAATCG
CCGGTTCGCTTGCTGTCCATACATGCACAGCTCCGATCACAGG
CCTGTGATCGGAGCTGTGCATGTATGGACAGCAAGCGAACCGG
CGACCTTTGAGCGACAATCGTGTCAGAAGAACTCGTCAAGAAG
CTTCTTGACGAGTTCTTCTGACACGATTGTCGCTCAAAGGTCG
TGATCCTGTACGAACTCGCCG
GATTGGGTCGTTCAGGCAGTAG
TGCTGCGCGAACTGATCCTGG

P. putida KT2440/pl.S512
LB
2 mmol /L
0Dy 0.6.
DNA DNA
1 mm
11.2 kV 200 Q( BioRad
). 1 mL SOC
30°C 2 h
LB

10°

1.2.5 pLS512

pLS512

LB

plLS512

10 pg/ml
0Dy 0.2

Neol (11404 )

Belll(11642) Xbal (537) N5i1(858)

‘ﬁ; Pn |M“k

EcoRI(2078)

gam Smal (2208 )

‘RK2 bet !
Xbal(2484)
s BamH1(4286)
EcoRV(3484) MR 118512 i
(11910 bp) sacB EcoRV (4293)

tetA

EcoRI(4305)

Gene Pulser II® Smal (8231) Xhol(4311)
hi—ter
15 mL -
" N A
Ndel (5240 )
B 1 plLS512 # G E ik
LB Fig.1 Restriction maps of pLS512
10% LB 30°C LB
1 x10° LB 30 LB
LB LB
pLS512 100%



KT2440

2
2.1 P. putida KT2440
1 Pl PS 2
P. putida KT2440 2 o=
HE > T I—A'F-ﬂléﬁ?f?ﬁﬁ%iﬁz—
. pJB866 P. putida . P4
KT2440
Pm " pLS512. 3
2 ; % &% 1 PCR l
L m [E# [EmEnnzE > FiF
P3 P4 l@m /~/
P5  P6 [ Ew [ =8 > Fur —
P2  P3.P4 PS5 FANE R
- 2 E-P ; kg
CRLO CR) © 2w [ FE R S i
PCR ; P8
: 2 P. putida KT2440 EE B REE
P1 P6 PCR Fig.2 Schematic diagram of the gene knockout of P. putida KT2440
3 Pl  P6 OE - PCR 3 DNA
DNA P. putida
KT2440/pl.S512
.P7 P8
2.2 PP _3948
PP _3948 P. putida
KT2440 DNA R401 R402 R405 R406 PCR PP 3948
500bp DNA pKD4 R403  R404 PCR 0.9 kb
.3 R401  R406 OE - PCR 1.9 kb
DNA . 2 ng DNA P. putida KT2440/pL.S512
3 116
10 PCR . 8
3A. 2 pGEM - T easy
P. putida KT2440 PP _3948 1.0 kb “l.2.5”
pLS512
2.3 PP _3948
oD . DNA
0Dy 0.2 2 mmol /L ODgy = =0.6 1 pg
DNA 40 60% 5x107°.
DNA 1 wg DNA



( ) 34 4 (2011 )

2.4 PP_1384 -PP_1388 7.3 kb
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Fig.3 Agarose electrophoresis of the genotypes of the mutants obtained from the gene knockout experiments. (A) PP_1384,
(B) PP_1384-PP_1388 and (C) PP_2064-PP_2069
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