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Table 1. Primers used for amplification of PCR and real-ime qPCR

Genes Sizes of each gene/bp PCR Prime sequences (5°—3") Q-PCR Prime sequences (5°—3")
TCAACGCCTGATAAGCGGTTGAACT GATGGCACATAGCGGGAAA

RpoF 376 ATGAGCGAGCAGTTAACGGACCAGG AACGGGTCCAGAAGGGAGA

' CTATAACTTACCCAGTTTGGTGCGT CAGCAGTTGATGTAACGGGTTTT

FILiA 720 GTGAATTCACTGTATACCGCTGAAG TACGATGAGTGGCGGGAAG
TTACGCTTCGATCGCAGCGCGAAGC CCACCATTTCAACCTCATCCT

RpoH 855 ATGACCAAAGAAATGCAAAATTTAG CTGCGTAACTGGCGTATCGT
ATGAGTCAGAATACGCTGAAAGTTC CGTCAGCCGTATGCTTCG

RpoS 993 TTACTCGCGGAACAGCGCTTCGATA CGCTGTTTGGCGTTCAGTT
ATGAAGCAAGGTTTGCAACTCAGGC CGACAGTATTCCCCGTTTACAGA

RpoN 1434 TCAAACCAGCTGTTTGCGTTGGTTT TTATCAGCCATTTCGCATCCT
ATGCCGCATATCGATCGGGA CTCGTTTGTCCGATCTTATCACC

RpoD 1983 TTAATCGTCGAGGAAGCTGC GCCGTCTTCTTCATCTTCGTCT
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Table 2. Primers used for amplification of target genes and fragments

Primers PCR Prime sequences (5°—37)
RpoE-D1 CGCCGCCGCTTTCAAAGTTTTCTGCTTCAATCGCGTCTACATCACTGGAGTGTAGGCTGGAGCTGCTTC
RpoE-D2 AGTGCGCTACCAGCATAAAGTGGCGAGTCTGGTTTCCCGCTATGTGCCACATATGAATATCCTCCTTAG
RpoS-D1 ATGAAGACGCGGAATTTGATGAGAACGGAGTAGAGGCTTGTGTAGGCTGGAGCTGCTTC
RpoS-D2 TGCGTCTGCAGAATTTCGCGCAGACGGCGCAGGCCTTCACATATGAATATCCTCCTTAG
RpoE-HF CGGGATCCTCAACAGCCTGATAAGCGGTTGAACT
RpoE-HR CCGCTCGAGATGAGCGAGCAGTTAACGGACCAGG
RpoS-HF CGGGATCCATGAGTCAGAATACGCTGAAAGTTC
RpoS-HR CCGCTCGAGTTACTCGCGGAACAGCGCTTCGATA
% 3. PCRi#ERE X/ (bp)

Table 3. The size of amplified genes by PCR (bp)
Genes Wild type strain Mutants with cat gene Mutants without cat gene
rpoS 993 1260 330
rpok 576 1368 438
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Figure 1. Expression of six different Sigma factors in S6702 during

the period of biofilm formation detected by real-time qPCR.
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Figure 2. Identification of rpoS and rpoE mutants by PCR. M: 2kb
Maker; lane 1: The amplified fragments of wild-type strains S6702; lane
2: The amplified fragments of mutants with cat gene; lane 3: The

amplified fragments of mutants with cat gene deletion; lane 4: Blank.
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Figure 3. Determination of biofilm of strains (A), and morphotypes and expressions of cellulose (B) by S6702 , its rpoS and rpoE mutants, and revertants.
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Figure 4. Determination of resistance to environmental stress for S6702 and mutants. A: Heat shock; B: Oxidative stress; C:

Acid endurance; D: Alkali endurance.
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Identification of rpoE gene associated with biofilm
formation of Salmonella pullorum
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Abstract: [Objective] In order to identify Sigma factor associated with biofilm formation of Salmonella pullorum, we
determined the gene expression in the wild type strain and biological characteristics of deletion mutants. [Methods]

Biofilm forming ability of S. pullorum strain was detected by crystal violet assay. The rpoS gene-dependent or -independent
strain for biofilm formation was determined by catalase test. Realtime PCR was established to compare the expression of
six different Sigma factors during biofilm formation. Deletion mutants were constructed using the Red recombination
system, and their resistance to environmental stress was determined. [Results] S. pullorum strain S6702 had strong
ability of biofilm formation. The result of catalase test was negative, indicating that S6702 was an rpoS-independent strain
for biofilm formation. The expression of rpoE gene was the highest during 4 h and 24 h post-incubation. Compared to wild—
type strains, ArpoS kept the biofilm<forming ability, whereas ArpoE mutant could not produce biofilm. Both mutants with
deletion of the rpoS and rpoE genes had reduced resistance to environmental stress. [Conclusion] The rpoE gene was
identified as one of biofilm formation associated genes in a S. pullorum rpoS-independent strain. The finding may help to
elucidate the regulatory mechanism of Salmonella biofilm formation.
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