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Fig.2 Mutants on the elastin agar.
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Table 1  Elastase activity of the mutants

Strain ~ Times'" Elastase activity®" Mutants/Wild type®”

10 3 8.4+1.67 51%=9%

17 3 21.742.40 131%=20%
27 3 1.3%0.33 8%=2%

84 3 2.240.53 13%==3%

68 3 16.60. 87 100%

"Times: number of assays performed for each strain. **

OD495/0Dg00(100%). **Results are shown as the ratio of the elastase
activity(Mutants /Wild type PA68) and are means == standard

deviations based on three independent experiments.

27 84
17
QS
10 17 27
PA68 84 PA68
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GenBank
BLAST 4
Mu lasA  galU xcpZ
ptsP 2

F2 REFH MuBEFRAMBAS

Table 2 Mu transposon insertional locus of the mutants

Mutant Inactive Insertion site'” Sequence
gene similarity®"/%
10 lasA 305/1257 97
17 galU 525/840 98
27 xepZ 199/525 97
84 ptsP 1800/2280 96

" Insertion site provides the transposon location and the length of
the ORF. ** Sequence similarity with PAOI.
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Fig.3 Southern blot of the Mutants. A: Agarose gel electrophoresis;
B: Southern blot. M, DNA molecular weight marker, DL15000; N,
genomic DNA of PA68 digested with Apal as negative control; P,
PCR generated Mu fragment as positive control;10, 17, 27 are ge-
nomic DNA of 10, 17, 27 digested with Apal respectively.
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Table 3 f-galactosidase activity of the mutants

Strain Times'” Miller units Mutants/PA68

75%=%11.5%
201%=%29. 9%
54%=x7. 3%
7%=0. 58%
100%

50143
1340148
362442
4610
66689

10 8
17 8
27 10
84 9
PA68 8

"Times: number of assays performed for each strain. Plasmids
containing Pj,-lacZ were introduced into strain PA68, 10, 17, 27
and 84. f-galactosidase activity was measured at ODggp= 3.0-4.0.
Results are means = standard deviations based on duplicate

p-gal assay from at least four separate assays.

lasB
7% xcpZ

ptsP
lasA

lasB
75% galU
1
lasA

54% lasB

1257 bp LasA

LasB
U4 TasA

+
Zn?

pDN 1 9P1a.‘.3-laCZ
B lasA

lasB 25%

LasA

2 a3

galU 840 bp UDP-

1- 279
galU

galU lasB

galU

Xep  Hxe™' Xep 12 XcpP-Z

XcpA  Xcep QS
27

1 xcpZ
2 xcpZ
II Hxc

xcpP

xphA (er— 3
27

27 PA68

xepZ

© HERFRHMEVHRAATIKSHELRS http:/

journals. im. ac. cn



(2008) 48(12) 1627

las]

[3]

[4]

F- xepZ
lasB
LasB lasB
ptsP
759
ptsP QS
ptsP
rhil QS
2 3 U ptsP
6
ptsP
lasB
13%
QS
ptsP

QS

ptsP
5 % X #

Heck LW, Morihara K, McRae WB, et al. Specific cleavage of
human type III and IV collagens by Pseudomonas aeruginosa
elastase. Infection and Immunity, 1986, 51(1): 115-118.

Heck LW, Alarcon PG, Kulhavy RM, et al. Degradation of IgA
proteins by Pseudomonas aeruginosa elastase. The Journal of
Immunology, 1990, 144(6): 2253-2257.

Yanagihara K, Tomono K, Kaneko Y, ef al. Role of elastase in a

mouse model of chronic respiratory Pseudomonas aeruginosa

infection that mimics diffuse panbronchiolitis. Journal of

Medical Microbiology, 2003, 52(6): 531-535.

Schmidtchen A, Holst E, Tapper H, et al. Elastase-producing
Pseudomonas aeruginosa degrade plasma proteins and extracel-
lular products of human skin and fibroblasts, and inhibit fibro-

blast growth. Microb Pathog— 2003, 34(1): 47-55.

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[1e]

[17]

Hamdaoui A, Wund-Bisseret F, Bieth JG. Fast solubilization of
human lung elastin by Pseudomonas aeruginosa elastase. Am
Rev Respir Dis, 1987, 135(4): 860—-863.
Williams JC, Lucas BJ, Knee C, et al. Acute lung injury induced
by Pseudomonas aeruginosa elastase in hamsters. Exp Lung
Res, 1992, 18(1): 155-171.
Mclver KS, Olson JC, Ohman DE. Pseudomonas aeruginosa
lasB1 mutants produce an elastase, substituted at active-site
His-223, that is defective in activity, processing, and secretion.
Journal of Bacteriology, 1993, 175(13): 4008—4015.
Bever RA, Iglewski BH. Molecular characterization and nucleo-
tide sequence of the Pseudomonas aeruginosa elastase stru- ctural
gene. Journal of Bacteriology, 1988, 170(9): 4309-4314.
Braun P, Ockhuijsen C, Eppens E, et al. Maturation of Pseudo-
monas aeruginosa elastase. formation of the disulfide bonds. The
Journal of Biological Chemistry, 2001, 276(28): 26030 —26035.
(Acta Microbiologica Sinica), 2004,
44(3): 49-54.

, 2006.

(
)((Journal of Zhejiang University Agriculture and Life Sci-

ence), 2003, 29 (1): 59-64.

Ohman DE, Cryz SJ, Iglewski BH. Isolation and characteriza-
tion of Pseudomonas aeruginosa PAO mutant that produces al-
tered elastase. Journal of Bacteriology, 1980, 142(3): 836—842.
Schad PA, Iglewski BH. Nucleotide sequence and expression in
Escherichia coli of the Pseudomonas aeruginosa lasA gene.
Journal of Bacteriology, 1988, 170(6): 2784—-2789.

Ball G, Durand E, Lazdunski A, et al. A novel type secretion
system in Pseudomonas aeruginosa. Mol Microbio, 2002, 43(2):
475-85.

Michel GPF, Durand E, Filloux A. XphA/XqhA, a Novel
GspCD Subunit for Type II Secretion in Pseudomonas aerugi-
nosa. Journal of Bacteriology, 2007, 189(10): 3776-3783.

Xu HJ, Lin WL, Xia HM, et al. Influence of ptsP gene on pyo-
cyanin production in Pseudomonas aeruginosa. FEMS Micro-

biol Lett, 2005, 253(1): 103-109.

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



1628 Yongxin Jin et al. /Acta Microbiologica Sinica (2008) 48(12)

Mutational analysis of genes involved in elastin hydrolysis
in Pseudomonas aeruginosa

Yongxin Jin'?, Tiemei Li', Huiming Xia', Caifeng Gu', Xiuming Zhang', Yanling Bai',
Haijin Xu', Mingqiang Qiao"?’

(‘College of Life Science, Nankai University, *The Key Laboratory of Molecular Microbiology and Technology,
Ministry of Education, Tianjin 300071, China)

Abstract: [Objective] Pseudomonas aeruginosa is an opportunistic pathogen responsible for a wide range of acute and
chronic infections. When growing in the host, it secrets a lot of virulence factors including elastase. This work aimed to
explore the genes involved in hydrolyzing ability of Pseudomonas aeruginosa towards elastin. [Methods] We performed a
transposon mutagenesis analysis of P. aeruginosa PA68 to identify candidate genes involved in elastin hydrolysis. We also
monitored the promoter activity of the /asB, a gene encoding the elastase, in the mutants and the wild-type by introducing
a Py, p-lacZ transcriptional fusion. [Results] Four mutants with altered levels of elastase production were isolated (elastase
activity relative to wild-type was shown in parenthesis): 10 (51%), 17 (131%), 27 (8%) and 84 (13%). Locations of the
transposon were mapped to the genome lasA, galU, xcpZ and ptsP, respectively. The results of the lasB promoter’s activity
were consistent with the elastase activity data (f-galactosidase activity relative to wild-type was shown in parenthesis):
10(75%), 17(201%), 27(54%) and 84(7%). [Conclusion] Taken together, the data build up a connection of these four
genes with elastase production. This is the first report that gene ga/U and ptsP may be employed in the regulation of the

biosynthesis of elastase.
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