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Control of coleopteran insect pests through

RNA interference
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Westerncorn
rootworm
(Diabroticavirgifera)
andCPB
(Leptinotarsa
decemlineat

James A Baum!, Thierry Bogaert?, William Clinton!, Gregory R Heck!, Pascale Feldmann?, Oliver Ilagan',
Scott Johnson!, Geert Plaetinck?, Tichafa Munyikwal, Michael Pleau!, Ty Vaughn! & James Roberts!

Commercial biotechnology solutions for controlling initial bioassays, dsRNAs were applied to the surface of the WCR agar
lepidopteran and coleopteran insect pests on crops depend diet at concentrations from 320 ngfcm?® to 780 ngfcm?® As we
on the expression of Bacillus thuringiensis insecticidal anticipated a slower response to dsRNAs than to B. thuringiensis

proteins!:2, most of which permeabilize the membranes of gut  insecticidal proteins, the WCR bioassay

epithelial cells of susceptible insects®. However, insect control  extended from 5 d to 12 d. Indeed, 7 d afte

strategies involving a different mode of action would be effect was observed. However, numerous dsR.

valuable for managing the emergence of insect resistance. activity 12 d after infestation, resulting in Ina

Toward this end, we demonstrate that ingestion of double- mortality (Supplementary Table 1 online). Jag

stranded (ds)RNAs supplied in an artificial diet triggers RNA Subsequent feeding assays demonstrated tblOtCCImo}'ogy’
interference in several coleopteran species, most notably the ples, including dsRNAs targeting putative §

western corn rootworm (WCR) Diabrotica virgifera virgifera ATPase (V-ATPase) subunit A, D and E, as

LeConte. This may result in larval stunting and mortality. active at applied concentrations well below ¢

Cotton bollworm
(Helicoverpa armigena

Silencing a cotton bollworm P450 monooxygenase
gene by plant-mediated RNAI impairs larval
tolerance of gossypol

Ying-Bo Mao!*%, Wen-Juan Cail*?, Jia-Wei Wang'2, Gao-Jie Hong!"2, Xiao-Yuan Tao'?, Ling-Jian Wang!,
Yong-Ping Huang! & Xiao-Ya Chen!

We identify a cytochrome P450 gene (CYPGAE14) from cotton bollworm (Helicoverpa armigera), which permits this
herbivore to tolerate otherwise inhibitory concentrations of the cotton metabolite, gossypol. CYP6AE14 is highly expressed
in the midgut and its expression correlates with larval growth when gossypol is included in the diet. When larvae are

fed plant material expressing double-stranded RNA (dsRNA) specific to CYP6AE14, levels of this transcript in the

midgut decrease and larval growth is retarded. Both effects are more dramatic in the presence of gossypol. As a
glutathione- S-transferase gene (GSTI) is silenced in GST1 dsRNA-expressing plants, feeding insects plant material
expressing dsRNA may be a general strategy to trigger RNA interference and could find applications in entomological
research and field control of insect pests.

ARTICLES



