Unveil the modes of action of essential oils on the granary weevil Sitophius
granarius to develop new biocides
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BIOLOGICAL CONTEXT

Although synthetic pesticides are still used to control insect pests, greater efforts
have been made to develop healthier and more environmentally friendly
pesticides!. Due to their insecticidal properties, botanical essential oils (EOs) are
considered as promising alternatives to the use of synthetic insecticides??2.
However, little is known about the mechanisms underlying the insecticidal activity
of most these natural compounds. Previous research has reported the insecticidal
properties of EOs from plant species of the genus Mentha*>9, In this study, we 1)
evaluated the contact toxicity of Mentha arvensis EO against the granary weevil S.
granarius, a major pest of stored grain in temperate regions and then used a label-
free quantitative proteomics approach to decipher the modes of action of M.
arvensis EO on S. granarius.

MATERIALS AND METHODS

* LDy, of M. arvensis EO for S. granarius adults
24h post-treatment: 55.6 pg/insect.

* Label-free quantitative proteomic analysis:
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DISCUSSION

M. arvensis EO induced dramatic physiological changes in S. granarius adults;

« DEPs were mostly upregulated and reflect the physiological state of the
surviving insects;

« M. arvensis EO is capable to affect a variety of biological processes in S. l
granarius;
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« Our results shed light on the repair mechanisms put in place in surviving eptide separation tsing nano

insects to deal with the damage inflected; l

Conclusion: this work highlights the modes of action of a promising EO to
control pest of stored cereals and is a first step in the development of novel
bio-rational insecticides; l

This work is now published in Journal of Pest Science. Database search and protein quantification

RESULTS

60S ribosomal protein L27 7 D N S-formylglutathione hydrolase 7 Muscle-specific protein 20-like
ATP-dependent RNA helicase Ddx1 7 . N , PDZ and LIM domain protein Zasp »

Troponin T 7

Tropomyosin-1 7

Troponin T (skeletal muscle-like isoform X1) ~
Muscle LIM protein Mip84B ~

Troponin C (X1) ~

Troponin C 7

Heat shock 70 kDa protein cognate 4 »
10 kDa heat shock protein »
Pleiotropic regulator 17

Elongation factor 1-alpha 7

60S nbosomal protein L27a 7~ -

40S nbosomal protein S4 » -
ATP-dependent RNA helicase p62 7 N
40S ribosomal protein S12 7 N
T-complex protein 1 subunit deita 7

12 kDa FK506-binding protein 2 7

Serine-arginine protein 55 »

Coatomer subunit delta 7
Calcium-transporting ATPase
sarcoplasmic/endoplasmic reticulum type 7
Actin-5C 7

Alanine aminotransferase 1 »
Polyubiquitin-C ~

V-type proton ATPase subunitd 7

High mobility group protein DSP1 ~
Dynein light chain 1 7
Cytosol aminopeptidase

Carbohydrate & energy metabolism

Electron transfer flavoprotein subunit beta ~
Enoyl-CoA hydratase 2

ADP, ATP carrier protein 2 7

Long-chain specific acyl-CoA dehydrogenase =
Fumarate hydratase 7

ATP synthase subunitb 2~

Cytochrome ¢ oxidase subunit 58 7
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Unknown /uncharacterized function in insects

DR T— R G Uncharacterized proten LOCI09540857 7

Tyrosine-protein phosphatase non-receptor type9 ~ Coiled-coil domain-containing protein 63 7

RNA-binding protein 45 » Uncharacterized protein CG45076-like isoform X1 2

Guanine nucleotide-binding protein G(o) subunit alpha ~ Low-density lipoprotein receptor-related protein 1B »
Glutamine synthetase 2 cytoplasmic 2 Uncharactenzed protein LOC109539606 ~

F-BAR and double SH3 domains protein 2 7 Complement component 1 Q subcomponent-binding protein »
Protein hu-li tai shao-like ™ Uncharacterized protein LOC109534009 ~

COPS9 signalosome complex subunit 1 7 Bromodomain-containing protein 4-like 2

Flagellar transcriptional activator FIhD »
Protein yellow »
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