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The integrated system with Tm mapping and the FCS-based NF-kB assay for sepsis
patients

Kitajima, lIsao

2,800,000

Eukaryote made Tag DNA polymerse
16S DNA PCR
melting temperature (Tm) Tm mapping 100
(FCS) NF-kB SIRS
Tm mapping NF-kB

The earliest possible identification of pathogenic microorganisms is critical for
selecting appropriate antimicrobial therapy. We developed a nested-PCR-based assay for detecting
Mycoplasma and other bacteria in amniotic fluid samples using eukaryotic, thermostable DNA polymerase.
Next, a "melting temperature (Tm) mapping method" was developed for identifying a broad range of
bacteria. Employing primer sets for a 16S ribosomal gene, more than 100 bacterial species can be
identified. Nuclear transcription factor-kappa B (NF-kB) activation plays a key role in the regulation of
immune responses to inflammation. We developed an experimental apparatus for detection of NF-kB
activation based on fluorescence correlation spectroscopy (FCS), which permits analysis of DNA-protein
binding in the liquid phase. FCS was performed using the single-molecule fluorescence detention system.
We have integrated Tm mapping and the FCS based NF-kB assay and are conducting clinical trials in sepsis
patients.
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Amniotic fluid sample

High speed centrifugation
DNA extraction of pellet

nested PCR assay

60 min

| PCR assa

1PCR (1 tube): 30 cycles, using
Bacterial Universal Primer for 1% PCR
and eukaryote-made Tag polymerase

40 min

PCR (1 tube]: 40 cycles, using
Fungal Universal Primer
and conventional Tag polymerase

Dilution: X500

I

50 min

Judgment of the presence of fungi

[
™ nested PCR (4 tubes): 30 cycles, using
T Bacterial Universal Primer for 2 PCR
NotMycoUrea Bacterial Universal Primer
Mycoplasma Specific Primer
L Ureaplasma Specific Primer
and eukaryote-made Tag polymerase 40min

!

Judgment of the presence of Mycaplasma, Ureaplasma and/or ather bacteria according to
the combination of amplicons (shown in Tahle 2) detected by real-time PCR and confirmed by
agarose gel electrophoresis, and comparison of the relative abundance using Ct values

Detection within three hours of ammniotic fluid sample collection
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