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Fig. 1 The reporter plasmid pMS402. The features of pMS402
include strong transcriptional terminators, unique promoter
cloning sites, and promoterless luxCDABE of Photorhabdus
luminescens. Activity of the cloned promoter can be easily de-
tected by light production.
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Table 1  Statistics and summary for the construction of the
P. aeruginosa random promoter library

Characteristic Results 2 BRSNS EHTIREMI B FENNSE
Fig. 2 Scatter plot of the initial library screening under low-

Genome size(kb) 6300 S " . .
No. of predicted promoters versus high-iron conditions. Luminescence readings were taken
' o 3150 at 10 h. The colored data points represent promoter clones ex-
No. of clones initially screened 100000 hibiting more than 3-fold differences in expression between the
Size of library (No. of promoter clones) 5760 two conditions; light red and dark red represent promoters active
Estimated fold coverage® 18 or |nh|b|t(ed_ under Iow-lrfm condlt!()_n, and blue represents pro-
: moters not influenced by iron conditions. CPS represents Counts

# Coverage with respect to predicted promoters. per Second.
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Table 2 List of the iron-regulated genes identified

PA number of the gene or Operon Gene name Fold change® Function or Class
inhibited
PA4228~4231 pchDCBA -15 Pyochelin biosynthesis
PA2396 pvdF -12 Pyoverdine synthetase F
PA5106 -12 Conserved hypothetical protein
PA2572 -9 Probable two-component response regulator
PA3899-3901 focA Probable sigma-70 factor, ECF subfamily (3899); probable transmembrane
e -8 sensor (3900); Fe( ) dicitrate transport protein FecA
Phosphogluconate dehydratase (edd); glucokinase (glk); two-component
PA3194~3187 edd,glk,gltR -8 response regulator GItR (gltR);probable two component sensor(3191);
probable component of ABC sugar transporter
_ Probable enoyl-CoA hydratase/isomerase (4980);probable acyl-CoA
PA4980~4978 55 dehydrogenase (4979);hypothetical protein (4978)
PA3849 -55 Conserved hypothetical protein
active
PA0350 folA 6.5 Dihydrofolate reductase
PA3402~3399 6 Hypothetical protein
PA0508 55 Probable acyl-CoA dehydrogenase
PA0920~0918 3 Hypothetical protein;cytochrome b561 (0918)
®Fold change of gene expression under low- versus high-iron conditions
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12 PCR 3 4
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—4—Expression under low-iron —E under higl
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0700 4 IRSIEGRRETRRE PAI20 FHkEIEERMFIAM
0.500 Fig. 4 Expression of PA0920 and the growth of the strain har-

Expression (cpsx10%)

0.400 = boring the PA0920 reporter plasmid under low-and high-iron
0.300 8 conditions. The left Y-axis indicates CPS value; the right shows
0.200 OD value; the X-axis represents times course. The expression
0.100 levels are shown as solid symbols and growth in hollow symbols.
] e memm (000 Low-iron condition is represented by triangles and high iron
2 4 68 10 12 14 16 18 20 22 condition by squares. This experiment has been repeated at least
th three times, and curves shown are representatives of similar
results.
3 MUMSHEGTER PA4228 THMAMERE 1
S 4T 2 46 5 3 it
Fig. 3 Expression of PA4228 and the growth of the strain harboring
the PA4228 reporter plasmid under low- and high-iron conditions. The DNA
left Y-axis indicates CPS value; the right shows OD value; the X-axis I
: . X uxCDABE
represents times course. The expression levels are shown as solid
symbols and growth in hollow symbols. Low-iron condition is repre-
sented by triangles and high iron condition by squares. This experi-
ment has been repeated at least three times, and curves shown are
representatives of similar results. luxCDABE
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Construction of a Pseudomonas aeruginosa random promoter library and
identification of novel iron-regulated genes by high-throughput
library screening

Yan Wang, Jinhua Wei, Lixin Shen, Kangmin Duan”

(Key Laboratory of Resources Biology and Biotechnology in Western China, Ministry of Education,
Faculty of Life Sciences, Northwest University, Xi’an, 710069, China)

Abstract: [Objective] Iron is an essential element for bacterial survival and pathogenesis. Using a random promoter li-
brary we screened for iron-responsive genes in P. aeruginosa genome. [Method] Plasmid pMS402 containing a pro-
moterless luminescence reporter, LuXCDABE, was used as the vector to construct a P. aeruginosa random promoter library
with a size of about 5700 clones. It enabled real-time, in vivo high-throughput gene expression profiling at genomic scale.
[Results] Two previously reported iron-regulated genes were identified, and ten new iron- regulated genes were uncovered.
The genes encoding dihydrolipoamide acetyltransferase, phosphogluconate dehydratase and Fe () dicitrate transporter
were found to be iron-regulated together with four function-unknown genes and three putative protein encoding genes.
[Conclusion] These results provide a basis for elucidating the complex iron regulation network in P. aeruginosa and help
our understanding of the roles of iron in bacterial physiology and pathogenesis. The random promoter library system also
offers a useful tool in bacterial genomic studies.
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