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Generation of a Pseudomonas aeruginosa elastase

gene targeted deletion mutant by Red recombination system
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ABSTRACT : The aim of this study is to obtain the elastase activity negative strain by knocking out the elastase gene in
Pseudomonas aeruginosa PAO1. Three genes of Red recombination system from A phage were amplified and cloned into Esche-
richia-Pseudomonas shuttle vector pUCP, and the pUCP-Red vector was transformed into PAO1 competent cells by electropo-
ration. Then the recombinant DNA fragment which contains gentamycin antibiotic cassette flanked by two 80-bp homology se-
quences of elastase gene upstream and downstream locuses respectively was obtained by conventional cloning methods. And the
fragment was electroporated into PAO1/pUCP-Red competent cells and screened on LB plate containing gentamycin and carben-
icillin. The elastase gene knocked-out strain was verified by the methods of PCR, RT-PCR and enzyme activity assays. The
elastase activity negative strain was successfully obtained in this study by using the Red recombination system. The elastase
gene knocked-out strain obtained in this study provides the basis and materials for systemic study of pathogenicity mechanism of
elastase in Pseudomonas aeruginosa.
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Tab.1 PCR primers used in this study

. . Restriction
Primer name Primer sequence Template .
enzyme site
Red gene forward primer (RedFP) 5'-ggccaagettattatgacaacttgacggetac-3' pKD46 Hind 111
Red gene reverse primer (RedRP) 5'-ggectetagattettegtetgtttetactggt-3' pKD46 Xba 1

Front arm forward primer (FAFP)

5'-gctagaatteccagaaagegtgeaac-3'

PAOI1 genome EcoR 1

Front arm reverse primer (FARP)

5'-tataggatceggeagetaggttgee-3'

PAOI1 genome BamH 1

Gentamicin resistance gene forward primer (GMFP) 5'-tataggatcegetgetgeccaaggttge-3'

Gentamicin resistance gene reverse primer (GMRP) 5'-tatagtcgacccgatcteggettgaacga-3'

pJQ200SK BamH 1
pJQ200SK Sal 1

Back arm forward primer (BAFP)

5'-tatagtcgacactccaggaaggaatgeeg-3'

PAOI1 genome Sall

Back arm reverse primer (BARP)

Genome identification forward primer (JDFP) 5'-ggatggeattgecttcaac-3'
L_,

Genome identification reverse primer (JDRP)
Transcription forward primer (RTFP)

Transcription reverse primer(RTRP)

5'-atgcaagcttacggeecaagegacata-3’

PAO1 genome Hind 111

PAOI1 genome
5'-caggctaagaggcetegaac-3' PAO1 genome
5'-cgectgeccgaccaacacctaca-3’ lasB gene
5'-cgcegtegeegaagageate-3' lasB gene
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Fig. 1 PCR analysis of red gene cloned into vector pUCP-Red
M. DL15000 Marker; 1, 2; PCR amplification re-

sults of red gene
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Fig.2 PCR analysis of recombinant DNA fragment used for
knocking out the lasB gene of PAOI1
M. DL15000 Marker; 1, 2: PCR amplification re-
sults of recombinant DNA fragment (amplified by
FAFP and BARP primers)
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Fig. 3 PCR results of PAO1 knocked out of lasB gene
M: DL2000 Marker; 1: PAOI wild type (amplified
by JDFP and JDRP primers); 2: PAO1/pUCP-Red
(amplified by JDFP and JDRP primers); 3: lasB
gene knocked-out strain (amplified by JDFP and
JDRP primers); 4:
(amplified by FAFP and BARP primers)

2.4 PHVEEH MRS ARG N SR 00 i
RT-PCR %5 5 FH 1 o 20 B b vk 2 1 3 st o
KRR A I N mRNA 5% 5. 4528
LI 4,

2.5 lasB IR ERAR A0SRV SR ARG SRR
il B 5 [ it = W5 Mz b 1 1% 2 1008 1802 B 36 I
S R A4 S AT U ) ARG R R 5E A T Y
S WEDL . 5 PAOL BFAERRA HE » lasB 2 R 0B bR
240 TR 55 R R ARG I 3 S AR P 45 R L
5,

lasB gene knocked-out strain

3% i

Pa 5L AR H R O EE U N T2 —,
(IS R e o )i B e S RN D N a1 )
G PER A R DR HC R A 4 nT ) P
PO P TR B PR R P XS B S R T
SRk IR TE Pa B0y T B A HHXT Pa



e

N l%\ g?ﬁ_

2 W 2013,29(2)

132 hoE AN &
M 12

bp

10000
600
500
300 -
200
100

4 WHEEEHSHGEX mRNA # RT-PCR =4 B ik B

M. Markers; 1. PAOL & # 4 2E A B 40 15 X mRNA
i) RT-PCR ;=¥ ;5 2. lasB % I8 wf B vk 0 v 28 (1 6 2
i3 X mRNA f#§y RT-PCR =4
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M. Markers; Line 1; RT-PCR products of elastase
mRNA of PAO1; Line 2; RT-PCR products of elas-
tase mRNA of /asB gene knocked-out strain

Fig. 4

5 FARGER W GE MR B EE AN E
FL 1.2:PAO1 H# 10" /mL X 50 pL.>X 10 hrs; L 3.4
FF 1t 4 B B 10" /mL X 50 X 10 hrs
Fig. 5 Elastase activity measurement by milk plate method
Hole 1 and 2: Bacteria culture of PAO1 (10" /mL X
50 pLLX'10 hrs); Hole 3 and 4: Bacteria culture of
lasB gene knocked-out strain (10"/mL X 50 ;L X 10
hrs)
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