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Prokaryotic-expressed V-4TPaseA dsRNA and its effects on growth and
development in Lymantria dispar

Liu Yantao' Wang Xiaoqi' Zhang Xinhua® Sun Lili' Cao Chuanwang'
(1. College of Forestry, Key Laboratory of Sustainable Forest Ecosystem Management of Ministry of Education,
Northeast Forestry University, Harbin 150040, Heilongjiang, China;
2. Forest Pest Control and Quarantine Station, Dawu County Forestry Bureau, Dawu 432800, Hubei, China)

Abstract: [Objective] The objective of this study was to thoroughly investigate how the LdV-ATPaseA
gene affects various physiological activities of Lymantria dispar, including molting, reproduction, growth,
and development. Furthermore, we evaluated its potential as a green control target for Lymantria dispar
RNA interference (RNAi) and provide reference for the development of new biopesticides for L. dispar.

[Method] The ORF sequence of V-4TPase was successfully cloned, and quantitative reverse transcription
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PCR (qRT-PCR) was used to measure gene expression levels across various developmental stages and
tissues in L. dispar. Additionally, an in vitro prokaryotic expression system was developed to produce
dsRNA targeting the LdV-ATPaseA gene, continuous feeding of 2nd and 3rd instar larvae of L. dispar.
Subsequently, we conducted experimental statistics on indicators such as food intake, body mass, cumulative
mass gain rate, mortality rate, pupation rate, pupal mass, egg production, and developmental duration.
[Result] The LdV-ATPaseA gene showed consistent expression levels across all developmental phases of L.
dispar, with distinct tissue specific expression levels. The highest expression level was detected in the tests,
with 30.80-fold of that in the control fat body. This was followed by ovary and epidermis, with 12.82-fold
and 9.66-fold of that in the fat body, respectively. The recombinant expression of LdV-ATPaseA vector was
successfully constructed to generate dsRNA which specifically induces V-ATPaseA gene silencing.
Moreover, the dsRNA ingested by 2nd and 3rd instar L. dispar resulted in decreased food intake, reduced
larval mass, decreased larval growth rate, decreased pupal mass of females and increased mortality.
Additionally, the dsRNA ingested by 2nd instar L. dispar resulted larval and pupal life span was
significantly longer, increased the pupal malformation rate, and reduced the pupation and egg production in
female adults. [Conclusion] The LdV-ATPaseA plays a crucial role in the molting, reproduction, growth,
and development of L. dispar. These findings highlight its potential as an RNAi-based green control target
and offer valuable insights for developing biopesticides against Lepidoptera pests.
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FEhiEi®. 75 R EARN, V-ATPase /£ I j7 4H 41
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cDNA 2 pL, ddH,0 2 uL, 5I¥F 5 3% 1. &N FE
¥ 4:94 °C 3 min; 94 °C 30 s, 58 °C 30 s, 72 C 30's,
£ 35 IRAEIR; 72 °C 5 min; 4 °C {#4F. 1.0% B JI5 b
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LdV-ATPaseA CTTGTGATAAGTTGCTATCCTCCG ATGCGCCAATGATGGACG 1851 &KrifE
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SER Wk (Spodoptera exigua) B J 3 LRI (Vanessa
tameamea)~ P WUk W (Melitaea cinxia) & Fif % 5
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ARSI 0.47 175 (B 2A). HRFIE DT £ W,
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Fig. 1 Phylogenetic tree of V-ATPaseA proteins in 18 Lepidoptera insect species
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