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Table 1. Oligonucleotide primers used in this study

Target Primers (5'—3")

RT-PCR

dps Forward ; CTC GGTGGTGTGGCATTG‘
Reverse; CGGGAAGCGGCAGTAAAC
Primer extension
dps Reverse; ATGCTCCTCAACGTCATTAC
EMSA
Forward; TGCAGTTGGCGTTCCTAC

dps Reverse: ATGCTCCTCAACGTCATTAC
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Figure 1. OxyR activates the transciption of dps. ( A) Primer
Extension. One oligonucleotide primer was designed to be
complementary to the RNA transcript of dps. The primer extension
products, detected for AoxyR or WT grown as described above, were
analyzedwith 8 mol/L urea — 6% acrylamide sequencing gel. Lanes
C, T, A and G representedthe Sanger sequencing reactions. Shown
on the right side wasthe transcription start site. The numbers in the
card indicated the nucleotide site upstream of translation start ( +
1). (B) RT-PCR. The mRNA levels of dps gene were compared
between AoxyRand WT. On the basis of the standard curves of 16S
rRNA expression, the relative mRNA level was determined by
calculating the threshold cycle ( ACT) of the gene using the classic
ACT method. The positive numbers indicated the nucleotide position

downstream of translation start.
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Figure 2. EMSA assay of binding of His-OxyR to dps promoter region. The positive and minus numbers in the brackets indicated the

nucleotide sites upstream and downstream of the translation start ( + 1),
incubated with increasing amounts of the purified His-OxyR protein,
electrophoresis. The band of free DNA disappeared with increasing amounts of His-OxyR protein,

decreased mobility turned up, which presumably represented the DNA-OxyR complex.

representation of the EMSA design.

respectively. The radioactively labeled DNA fragment was

and then subjected to 4% ( W/V) polyacrylamide gel
and a retarded DNA band with

Shown on the right side was the schematic
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Figure 3. The OxyR binding sites of dps promoter sequence was predicted in Yersinia pestis. ( A) The sequence logo, generated by the

WebLogo tool ,
and denotes the frequency of each nucleotide at each position.

indicate the nucleotide positions upstream of dps.

representing the binding sites of OxyR. (B) A position frequency matrix describes the alignment of the binding sites,

(C) OxyR binding site of dps promoter region. The negative numbers

CGGCATGCCCCCCTGAAATAAGAAAGTATTCAAACAATTCACTAACTATATTATTTATAACAAACGTTATTTTAGCGTATAA

-35 element

ACCCCATTCAAATAGCTTGTGAAATTAGACTGAAATAGCAAACGATTAATTTGATAGGCAGCATICTGACOTGCAAAATAAAA

-,
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Figure 4. Organization of dpspromoter DNA region. Shown were translationand transcriptionstarts, Shine-Dalgarno box,

predicted OxyR sites, and - 10 and
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Transcriptional regulation of dps by OxyR protein in
Yersinia pestis
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Abstract ;[ Objective ] To study the transcriptional regulation mechanism of dps by OxyR in Yersinia pestis. [ Methods |
Total RNAs were extracted from the wide-type (WT) strain and the oxyR null mutant (AoxyR). Primer extension assay
was used to detect the promoter activity (the amount of primer extension product) of dps in WT and that in AoxyR. Then,
quantitative RT-PCR was done to calculate the transcriptional variation of dps between the WT and AoxyR. The entire
promoter-proximal region of the dps gene was amplified by PCR from Y. pestis strain 201. Over-expressed His-OxyR was
purified under native conditions with nickel loaded HiTrap Chelating Sepharose columns ( Amersham ). Then, the
electrophoretic mobility shift assay (EMSA) was applied to analyze the DNA-binding activity of His-OxyR to dps promoter
region in vitro. Finally, Escherichia coli OxyR consensus was deployed to predict the OxyR binding site to dps promoter
region. [ Results] The primer extension assay detected only one transcriptional start site located at 40bp uptream of dps,
whose transcript was under positive regulation by OxyR. The bioinformatics analysis indicated that His-OxyR bound to a
single region from 111bp to 78bp upstream of dps. [ Conclusion | The transcription of dps was directly activated by OxyR
in Yersinia pestis.

Keywords: Yersinia pestis, OxyR, dps, transcription regulation
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