Development of a colorimetric RT-LAMP assay with novel primers for detection
of Dengue virus in Aedes aegypti mosquitoes
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Dengue poses a threat to public health both globally and locally. Rapid detection of the Dengue virus
(DENV) in mosquitoes is crucial for prompt and proactive control measures and interventions. Reverse
Transcription Loop-mediated Isothermal Amplification (RT-LAMP) provides a rapid, sensitive, and
affordable solution for this purpose. RT-LAMP for detection of all four DNV serotypes using 24
primers (6 primers per each serotype) is currently available. The objective of this study was to find out
the possibility of developing a new RT-LAMP assay by reducing the number of primers required. A
comprehensive bioinformatic analysis was carried out using Geneious software to identify a conserved
region in all four serotypes (DENV 1-4). However, consistently conserved regions for all serotypes was
not found to develop a simple assay to detect all four serotypes. Therefore, based on previous studies
which targeted 3' untranslated region (3'UTR) of DENV 2, two separate sets of primers (5 primers per
each set) were designed; Primer set 1 using Eiken's Primer Explorer V4 and primer set 2 using NEB
LAMP Primer Design Tool. Both primer sets were assessed using RNA from cultures of all four dengue
serotypes and WarmStart Colorimetric LAMP master mix (NEB, USA) including UDG and Syto 9
green, fluorescent dye. Primer set 1 showed positive colour changes and peak amplifications specificity
only for DENV 2 RNA within 40 min. Primer set 2 showed positive reactions with DENV 2 first,
followed by DENV 3 and 4, within 40 min. Based on the results primer set 2 (5 primers) was selected
and as a further development, DNV 1 detection primer set (6 primers) from above currently available
LAMP assay was added for the detection of DNV 1. However, when the assay was conducted with
extracts (homogenates) from Aedes aegypti mosquitoes infected with each of the four serotypes, the
assay was positive only with extracts of mosquitoes infected with DENV 1 or 2, indicating that mosquito
extracts resulted in weaker reactions compared to purified viral RNA, emphasizing the need for further

optimization of the assay with the novel primers.
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