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RNAT in spider mites based on noninvasive delivery of dsRNA
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RNA interference (RNA1) has been widely used for the gene functional
analysis in many organisms. Double-stranded RNA (dsRNA) that triggers the RNAI-mediated gene
silencing has a potential for controlling a targeted ﬁest species as a next generation of pesticides

because of its sequence-specific manner. To assess the potential of RNAi-based pest control
approaches in the two-spotted spider mite, Tetranychus urticae, two methods for the delivery of
dsRNA were developed. These methods are based on mite feeding on dsRNA-coated leaves and mite
soaking in a dsRNA solution.The gene targeted for method validation was the Vacuolar-type H+-ATPase
(TuVATPase) encoding an ATP-driven proton pump located in the tonoplast. In both methods, RNAi
induced down-regulation of TuVATPase, mortality and the reduction of fecundity. These methods will
lead to large-scale RNAI screens as a first step towards the development of T. urticae-specific RNA
pesticides.

RNAi  RNA



Tetranychus urticae
150

1100

Migeon and Dorkeld
2017

Dermauw et al. 2013
95

Mota-Sanchez and Wise 2017

2011
Grbi¢ et al. 2011

Dermauw et al. 2013

RNAI RNAIi
RNA dsRNA
Fire et al. 1998 dsRNA
0.5 mm
dsRNA
dsRNA
dsRNA RNAIi
dsRNA
RNA
RNA RNAI
dsRNA
dsRNA
dsRNA
dsRNA

Suzuki et al. 2017a

pH

TuVATPase

ATP
RNAi

TuVATPase

Suzuki et al. 2017b

1; Suzuki et al. 2017a

7 (iR PERICRIHOTVS.

dsRNA

RNAi

TuVATPase

Suzuki et al. 2017b

Survival rate

1.0 1
0.8 1
0.6 1 ;
0.4 | — Control 3 1— Control
021 RNAi | RNAI -
o1 P<0.001 ‘ ‘ i 1] P<0.001 ‘ ‘ ‘
0 2 4 6 8 100 2 4 6 8 10
Days Days
2. TUVATPase RNAI
A RNAi SUEX T(HAENER(L
B) . AEBNEUEERDE
C D

n=18-76; log-rank

VATPase
ATP



Nelson et al. 2000

1996
1996
ventriculus caeca
2A
RNAI TuVATPase
2B
TuVATPase
RNAI
RNA
dsRNA
dsRNA
RNA

Dermauw et al. (2013) PNAS 110, E113-E122.

Fire et al. (1998) Nature 391, 806-811.

Grbic¢ et al. (2011) Nature 479, 487-492.

Migeon and Dorkeld (2015) Spider Mites Web.

Mota-Sanchez and Wise (2017) Arthropod

Pesticide Resistance Database.

Nelson et al. (2000) J Exp Biol 203, 89-95;
(1996) . 419pp.

2
1) Suzuki, T.*, M.A. Nunes*, M.U. Espafia*,
H.H. Namin, P. Jin, N. Bensoussan, V. Zhurov, T.

Rahman, R. De Clercq, P. Hilson, V. Grbic and M.

Grbic (2017b) RNAi-based reverse genetics in
the chelicerate model Tetranychus urticae: A
comparative analysis of five methods for gene
silencing. PLOSONE 12, e0180654.

DOI: 10.1371/journal.pone.0180654

*These authors contributed equally

2) Suzuki, T.*, M.U. Espafa*, M.A. Nunes, V.
Zhurov, W. Dermauw, M. Osakabe, T. Van
Leeuwen, M. Grbic and V. Grbic (2017a)
Protocols for the delivery of small molecules to
the two-spotted spider mite, Tetranychus urticae.

PLOSONE 12, ¢0180658.
DOI: 10.1371/journal.pone.0180658
*These authors contributed equally

8
1) , (2018)
.62
, , 2018 3

2527 ( )

2) Abouelmaaty, H.G,, N.A. Ghazy, V. Grbic, M.
Grbic and T. Suzuki (2018) Foliar application of
dsRNA targeting chitinase gene in the spider mite,
Tetranychusurticae. 62

, ,2018 3 2527 ( )

3) Suzuki, T., N.A. Ghazy, H.G. Abouelmaaty, S.
Shibaya, K. Sasaya, S. Yamakawa, A. Takata and
A.G. Abouelmaaty (2017) Toward integrated
management of Tetranychus urticae: RNAI,
natural enemies, and behavioural manipulation.
9th Spider Mite Genome Meeting, Logrono,
Spain, October 23-25, 2017 (oral; invited)

4) , (2017)
.6l
, , 2017

302729 ( )

5) Suzuki, T., H.G. Abouelmaaty, S. Shibaya and
S. Yamakawa. Injection or ingestion of small
molecules and particles into the two-spotted
spider mite, Tetranychus urticae. 8th Spider Mite
Genome Meeting, Logrono, Spain, October
17-19, 2016 (oral; invited)

6) Suzuki, T., M.A. Nunes, M.U. Espana, H.H.
Namin, P. Jin, N. Bensoussan, V. Zhurov, T.
Rahman, R. De Clercq, P. Hilson, V. Grbic and M.
Grbic (2016) High-throughput platform for
RNAi-based reverse genetics in the chelicerate
model Tetranychus urticae. 8th Spider Mite
Genome Meeting, Logrono, Spain, October
17-19, 2016 (oral; invited)

7) Abouelmaaty, H. and T. Suzuki (2016) Foliar

application of dsRNA to RNAi-mediated gene

silencing in the two-spotted spider mite,

Tetranychusurticae. 25 ,
,2016 10 14-16  ( )

8) Suzuki, T., M.U. Espana, M.A. Nunes, V.
Grbic and M. Grbic (2016) RNA interference by
soaking in the two spotted spider mite,
Tetranychus urticae. 25th International Congress
of Entomology, Orlando, FL, September 25-30,
2016 (oral)




2017-057691
29 3 23

http://web.tuat.ac.jp/~tszk/

M
SUZUKI, Takeshi
60708311
2
3)
“
Miodrag Grbic

Vojislava Grbic



