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Fig. 1 Determination of Biofilm formation of Salmonella
strains in polystyrene cell culture plates at different temperature.
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Fig. 2 Determination of Biofilm formation of Salmonella 25 o CO5041 ——1005

strains in polystyrene cell culture plates at different time.
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Table 1  Screening of biofilm formation mutants and identification of related genes

Strains ODsso Genes Products description® E value Sizes/bp®  Inserted location/bp*
Blank 0.118+0.013 — — — — —
C050041 0.706+0.021 — — — — —
94 0.349+0.024 rfak 1,2-N-acetylglucosaminetransferase 0 1145 564
130 0.419+0.006 rfaP Phosphorylation of core heptose 0 793 369
148 0.460+0.036 NK*® yqjB, E. coli 2.4e-65 383 307
150 0.459+0.001 rfal 1,2-glucosyltransferase 0 1010 114
221 0.486+0.025 NK putative beta-lactamase, Pseudomonas maltophilia 3.9e-30 884 578
272 0.548+0.030 rfaG 1,3-glucosyltransferase 0 1124 1048
282 0.216+0.010 rfaG 1,3-glucosyltransferase 0 1124 220
382 0.426+0.007 — — — —
388 0.471+0.006 rhlE Putative ATP-dependent RNA helicase 0 2144 88
419 0.506+0.033 tpx Putative thiol peroxidase 0 557 334
420 0.501+0.005 — — — —
500 0.384+0.001 NK Hypothetical protein, Synechocystis sp 2.8e-09 302 220
608 0.493+0.064 steB Outer membrane usher protein 0 2699 9
680 0.490+0.010 metE  5-methyltetrahydropteroyltriglutamate 0 1264 1062
homocysteine methyltransferase
1005 0.186+0.012 ompR  Transcriptional regulatory protein OmpR 0 719 217
1160 0.259+0.001 rfbH Lipopolysaccharide biosynthesis protein 0 1313 241
1233 0.398+0.005 SpiA Putative outer membrane secretory protein 1493 881
1243 0.156+0.002 rpos RNA polymerase sigma subunit 0 992 523
1410 0.494+0.008 ybdN  Putative 3-phosphoadenosine 5-phosphosulfate 0 1197 902
sulfotransferase (PAPS reductase)/FAD synthetase
1553 0.133+0.014 rpoS RNA polymerase sigma subunit 0 992 518
1776 0.133+0.016 rpos RNA polymerase sigma subunit 0 992 312

a: not known. b: All products are homologues from S. typhi except as indicated. c: Expected sizes of identified genes. d: Inserted location from
start code of identified genes.
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Fig.4 Detection of kanamycin-resistant gene inserted in chromosomal DNA of mutants by Southern blot M: lambda DNA/EcoRI1+ Hin-
dill Markers;.Lanes 1~15: EcoRV + chromosomal DNA extracted from mutants 94, 150, 388, 419, 1160, 130, 1233, 1005, 148, 282, 221,
1243, 608, 680, 1410, respectively; lane 16: EcoRI +pUC4K. Each digested sample was resolved on 0.7% agarose gel and visualized by
ethidium bromide staining (A). Southern blot was performed using Dig-labeled kanamycin-resistant gene probe (B).
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Identification of genes for biofilm formation in a Salmonella enteritidis strain
by transposon mutagenesis

Hongyan Dong, Xiaorong Zhang, Zhiming Pan, Daxin Peng’, Xiufan Liu

(Animal Infectious Disease Laboratory, Ministry of Agriculture, Yangzhou University, Yangzhou 225009, China)

Abstract: [Objective] Biofilm plays an important role in pathogenicity of Salmonella and food poisoning caused by Salmonella.
Our aim was to identify genes associated with Salmonella biofilm formation. [Methods] Seventy-four strains of Salmonella en-
terica serovar enteritidis (S. enteritidis), S. pullorum and S, gallinarum isolated from chickens were determined for biofilm using
crystal violet staining, and the strain C050041 with well biofilm formation was chosen to construct a mutant library using transpo-
son mutagenesis. [Results] Eighty-four percent of these Salmonella strains produced biofilm on the plastic surface. We screened
1924 mutants with transposon insertion, and 15 inserted genes were identified by growth curve determination of mutants, sequence
analysis of the chromosomal DNA, and further confirmed by southern blot. These genes included metE, ompR, rpoS, rfaG, rfal,
rfaK, rfaP, rfbH, rhlE, spiA, steB, tpx, ybdN and other two genes with unknown function. [Conclusion] We identified some new
genes associated with Salmonella biofilm formation, these findings may help understand the regulation mechanism of biofilm for-

mation and develop an attenuated Salmonella vaccine.
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