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Development of Automated System of Nucleic Acid Based Infectious
Disease Testing : Extraction of Nucleic Acids and Fluorescence Real-
time Monitoring of Isothermal Nucleic Acid Amplification.

Toshinori HAYASHI
Yoshihumi KURIHARA
Kenji MASUI

Juichi SAITOH
Ryuichi HORIE
Kiyoshi YASUKAWA
Takahiko ISHIGURO

We developed a novel automated system of NAT (nucleic acid amplification technology) based infectious

disease testing. The system consists of the automated nucleic acid extractor using the manual DNAD RNA

extraction kit EXTRAGEN’ as the reagent and the fluorescence real-time monitor of the TRC (transcription-

reverse transcription concerted) amplification in the presence of the INAF (intercalation-activating fluorescence)

DNA probe. The present system was applied to the detection of methicillin-resistant Staphylococcus aureus

(MRSA) and demonstrated that the nucleic acids were extracted from as much as 32 specimens within 30

minutes, and 10 copies of the target RNA, mRNA of mecA gene, was detected and quantified in 10 minutes.
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Fig.O O Diagram of thé TRC fluorescence monitor’
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stepd
Add 2u | Reagent 1 including 2Qu g dextran.

stepd
Add 50Qu | Reagent 2 including guanidine
thiocyanate and isopropanol.

stepOd
Centrifuge at 12,000G for 3 min.

stepd
Discard supernatant without disturbing the nucleic
acid pellet.

step
Add 20Qu | Reagent 3 and vortex 5 sec to mix well.

e e A

stepd
@ § Centrifuge at 12,000G for 3 min.

Fig.O O Standard procedure for the DNA/RNA extraction kit
‘ EXTRAGEN'.
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Fig.O0 O Procedure for the real-time fluorescence
TRC monitoring of mecA mRNA.
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SPECIFICATIONS

Sample

Sample Number 132 tubes
Sample Volume ;30 ul

~

& Heating

Temperature ;41 £0.1°C
Heating Block ; Aluminum(Fixed)

Fluorescence

Light Source :LED(470nm)
\_Fluorescence ;520nm and 620nm

Dimensions
280mm(W) X 500mm(D) X 370mm(H)

Fig.O O Specifications and photograph of thé TRC
000 fluorescence monitor’ instrument system.
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Fig.0 O Photograph of the automated nucleic acid
extraction system.
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Tabled O Efficiency of mecA mRNA extraction by the automated
nucleic acid extraction system and° EXTRAGEN' Kkit.
The efficiency was estimated from the results of TRC
fluorescence monitoring.
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