Zoosymposia 22: 308-308 (2022) ISSN 1178-9905 (print edition)

https://www.mapress.com/j/zs Abstract 7Z00SYMPOSIA

Copyright © 2022 - Magnolia Press ISSN 1178-9913 (online edition)
https://doi.org/10.11646/zoosymposia.22.1.190

RNA interference machinery in the two-spotted spider mite, Tetranychus urticae
Koch*

YUKA ARAI' & TAKESHI SUZUKI

Graduate School of Bio-Applications and Systems Engineering, Tokyo University of Agriculture and Technology, Nakacho 2-24-16,
Koganei, Tokyo 184-8588, Japan

1[=715228516u@st.go.tuat.ac.jp; © https://orcid.org/0000-0003-2945-2417

*In: Zhang, Z.-Q., Fan, Q.-H., Heath, A.C.G. & Minor, M.A. (Eds) (2022) Acarological Frontiers: Proceedings of the XVI
International Congress of Acarology (1-5 Dec. 2022, Auckland, New Zealand). Magnolia Press, Auckland, 328 pp.

RNA interference (RNA1) or post-transcriptional gene silencing is a biological process conserved in a broad range
of eukaryotes and triggered by endogenous or exogenous double-stranded RNA (dsRNA). RNAi suppresses the
endogenous expression of the target gene of which the mRNA sequence is complementary to the dsRNA sequence.
RNAI has been widely used as a gene functional analysis technology, and recently, exogenous dsRNA has begun to
be applied to a sprayable biopesticide with a different mode-of-action from conventional synthetic pesticides. The
two-spotted spider mite, Tetranychus urticae Koch (Trombidiformes: Tetranychidae), is distributed worldwide and
has been known as one of the most difficult agricultural pests to control due to its rapid development of resistance
to synthetic pesticides. Therefore, the development of RNAi-based biopesticide targeting this species is highly
anticipated. However, the function of RNAi machinery in this species remains unclear. Processing dsRNA into small
RNA is a fundamental process contributing to RNAI efficacy. Here we performed functional analysis of TuDcrl
and TuDcr2 genes, homologues of Drosophila melanogaster Dicer-1 and Dicer-2, which belong to the RNase 111
family. The nucleotide sequences of TuDcrl (tetur19g00520), TuDcr2 (tetur07g00990), and an intergenic region
as a negative control (NC) were obtained from the ORCAE database and used for PCR amplification of each DNA
fragment. RNA synthesized by in vitro transcription from each DNA fragment was used to prepare dsRNA specific
to TuDcrl, TuDcr2, and NC (dsRNA-TuDcrl, dSRNA-TuDcr2, and dsSRNA-NC, respectively). A nylon-mesh-based
feeding device was used to orally deliver dsSRNA to age-synchronized adult female mites for 24 h. Both TuDcrl
and TuDcr2 were upregulated after oral administration of dSRNA-NC, which indicates the activation of RNAi
machinery by orally-delivered dsRNA. Downregulations of TuDcrl and TuDcr2 were observed in mites fed on
dsRNA-TuDcrl and dsRNA-TuDcr2 when compared to dSRNA-NC. However, no significant effects were observed
in the susceptibility to RNAI targeting an essential gene Vacuolar-type H-ATPase after oral administration of
dsRNA-TuDcrl, dSRNA-TuDcr2, or dsSRNA-NC. The dsRNA-cleaving assay revealed that the dicing activity was
reduced in mites fed on dSRNA-T7uDcrl and dSRNA-TuDcr2 when compared with dSRNA-NC and that the activity
seemed to be higher in TuDcr2 than TuDcrl. Our results suggest that TuDcrl and TuDcr2 possess the activity of
dsRNA cleavage and that TuDcr2 is responsible for dicing exogenous dsRNA.
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