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論 文 題 目 

Development of a portable reverse transcription loop-mediated isothermal 

amplification system to detect the E1 region of Chikungunya virus in a cost-effective 

manner.                                              

(チクングニアウイルス E1領域を標的とした、逆転写ループ介在等温増幅(RT-LAMP)法に

よる、安価かつ持ち運び可能な検出システムの開発)                                              

                                              

                                              

 

要     旨 

Background:  

Chikungunya fever is a mosquito-borne disease that causes persistent arthralgia. 

Chikungunya virus (CHIKV) diagnostic assay currently relies on conventional reverse 

transcription polymerase chain reaction (RT-PCR) method that require the highly 

skilled personnel and precision instruments. A reverse transcription loop-mediated 

isothermal amplification (RT-LAMP) method is a rapid and simple tool used for the 

DNA-based diagnosis of a variety of infectious diseases. Therefore, we established a 

RT-LAMP system for CHIKV targeting the envelope protein 1 (E1) gene and the cold 

chain-free dried reagents of RT-LAMP system. 
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Method:  

1) RT-LAMP system was performed at 59°C for 60 min using six primers targeting in 

E1 gene with GelGreen and hydroxynaphthol blue as the indicator. The RT-LAMP 

system was validated with CHIKV and other arboviruses to determine the sensitivity 

and specificity.  

2) The serum was collected from CHIKV-infected IFNAR1-deficient mice to evaluate 

the detection ability of our system.  

3) We developed the dry RT-LAMP system including trehalose to stabilize the enzymes 

and validate its potential utility as CHIKV screening kit using human clinical 

samples. 

 

Result:  

1) Our system enable us to detect the target region within 30 minutes at a constant 

temperature. The lower limit of CHIKV detection in the system was 8 PFU per 

reaction. Moreover, the system could detect only CHIKV without cross-reaction with 

other arboviruses.  

2) CHIKV in the serum of IFNAR1-deficient mice could be detected within 30 minutes 

incubation.  

3) Both the wet and dry RT-LAMP system could detect the viral genome in nine out of 

ten human samples (90%) within 20 and 60 minutes, respectively. 

 

Conclusion:  

We succeeded to establish the dry RT-LAMP system to detect E1 region of CHIKV that 

is inexpensive, sensitive, accurate, and preservable system. The system has a great 

potential utility to be applied for a novel CHIKV screening kit in the endemic areas.                                                           


