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Abstract The 16S rDNA specific primers were designed for rapid detection of Pseudomonas aeruginosa PA by the
fluorescence quantitative PCR  FQ-PCR assay based upon multiple sequence alignment and phylogenetic tree analysis of the
16S rDNAs of over 20 bacteria. After extraction of PA genomic DNA the target 16S rDNA fragment was amplified by PCR with
specific primers and used to construct recombinant pMDT-Pfr plasmid the dilution gradients of which were subjected to the
standard quantitation curve in FQ-PCR assay. Different concentrations of PA genomic DNA were detected by FQ-PCR in a 20pL.
of reaction system with SYBR Green I. At the same time various genomic DNAs of Staphylococcus aureus  Salmonella typhi

Shigella flexneri  Proteus vulgaris — Staphylococcus epidermidis — Escherichia coli  and Mycobacterium tuberculosis were used as
negative controls to confirm specificity of the FQ-PCR detection assay. Results demonstrated that the predicted amplified product
of designed primers was of high homology only with PA 16S rDNA and that sensitivity of the FQ-PCR assay was of 3.6pg/pL of
bacterial DNA or 2.1 x 10° = 3.1 x 10> copies/pL of 16S rDNA accompanied with high specificity and that the whole
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detection process including DNA extraction could be completed in about two hours. In contrast to traditional culture method the

FQ-PCR assay targeting 16S rDNA gene can be used to detect PA rapidly which exhibits perfect application prospect in future.

Key words  Pseudomonas aeruginosa 16S tDNA  fluorescence quantitative PCR FQ-PCR  detection
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A. Pf-Pr amplification product (137 bp)
TACCTTGCTGTTTTGAC (Pf: forward primer)
5-TACCTTGCTGTTTTGACGTTACCAACAGAATAAGCACCGGCTAACTT
CGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTAATCGG
AATTACTGGGCGTAAAGCGCGCGTAGGTGGTTCAGCAAGTTGGAT-3'
(Pr: reverse primer) ATCCAACTTGCTGAACCAC
B. Phylogenic tree of Pf-Pr amplification product of Paeruginosa 16s rDNA
with the 16s rDNAs of 25 other bacteria
Salmonella enterica
Salmonella typhimurium
Escherichia coli
Salmonella paratyphi b
Shigella flexneri
Yersinia pestis
Proteus vulgaris
Vibrio cholerae
Vibrio parahaemolyticus
Haemophilus influenzae
Neisseria gonorrhoeae
Neisseria meningitidis
Bordetella pertusis
Pf-Pr amplification product
Pseud ¥ 4eruginos
Legionella pneumophila
Francisella tularensis
Staphylococcus aureus
Staphylococcus epidermidis
Staphylococcus hominis
Bacillus cereus
Streptococcus preumonia
i { Clostridium perfringens
Clostridium tetani
{ Corynebacterium diphtheriae
Mycobacterium tuberculosis
263 Brucella abortus
| T T T T 1
25 20 15 10 5 0
1 PfPr
Fig.1  The amplification product’ s sequence of PA 16S rDNA by PCR with Pf
and Pr primers A and the phylogenetic tree of Pf-Pr amplification
product of PA 16S rDNA with 16S rDNAs of other 25 bacteria B
A the underlined nucleotides at 5’ and 3’ termini correspond to the forward and reverse
primers Pf and Pr  respectively B the phylogenetic tree was made by the MegAlign software.
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Fig.2  The fluorescence amplification curves A and corresponding standard quantitation curve B
of dilution gradients of recombinant pMDT-Pfr plasmid detected by the FQ-PCR assay
A the curves from 1 to 4 represent 1.7 x 107 ~ 1.7 x 10* copies/pL. of pMDT-Pfr plasmid - respectively

B the standard curve and related formula were made by Microsoft Excel based on the data of 3 independent experiments.
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Fig.3  Fluorescence amplification curves of dilution gradients of PA genomic DNA A
and control bacterial DNAs B detected by FQ-PCR
A the sensitivity detection. Curves from 1 to 6 represent 3.6 x 10* ~3.6x 10™!  pg/uL of the PA genomic DNA
respectively with the curve 7 being NTC. B the specificity detection. Curves from 1 to 8 represent 3.6 x 10 pg/uL. of the
genomic DNAs of PA S awreus S. typhi S. flexneri P. wulgaris S. epidermidis E. coli and M. tuberculosis

respectively with the curve 9 being NTC. C and D dissociation curves corresponding to A and B respectively.
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rDNA 3A C 1
2 Pf Pr FQ-PCR 3.6
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2.1 PA 16S rDNA /pl - 16S tDNA Ci<30
2.5 FQ-PCR PA
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Table 1 Sensitivity of FQ-PCR assay in
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a sample numbers correspond to the curve numbers in Fig. 3A
b ¢ the values are means + standard deviations for three independent DNA Pt
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