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Genomic and
transcriptomic
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Experimental
investigation of
genetic basis for traits
that have evolved
during invasion
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WP.02
Simulation-based
evaluation of genomic
signatures of
adaptation
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Genomic studies of
rapid adaptive shifts in
natural populations
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Experimental
investigation of
adaptive shifts for
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immune response
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WP.06
Characterisation of the
role of H. axyridis-
associated microsporidia
in indigeneous ladybird

decline

Communication to scientists, non scientific stakeholders and general public




Hypothesis
Developing an efficient communication to encounter mates
improves the invasive success
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Hypothesis
Developing an efficient communication to encounter mates
improves the invasive success
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B. Fassotte




1. Collect and identify the volatile organic chemicals released
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. Collect and identify the volatile organic chemicals released
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Consumption of aphids




1. Collect and identify the volatile organic chemicals released

a-humulene
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Sex pheromone content in the beetles



1. Collect and identify the volatile organic chemicals released

1316

SEX PHEROMONE

wso0l. COMPOUNDS
- 1. B-elemene
2. methyl-eugenol . .
™[ 3. (-)-B-caryophyllene Strain: Belgium
(mVolt) - 4. a-humulene
5. a-bulnesene
519
|
| | (aphid alarm pheromone)
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Odor source

Female ladybeetles (+ aphids and plants)
Crushed female ladybeetles

Synthetic blend of the sex pheromone
Each individual chemicals



2. Demonstrate the behavioral activity of the identified chemicals

No calling females - Calling females

Control extract . . Female extract

n-Hexane . . Synthetic blend

10 0 10

Number of lady beetles in each arm
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RESEARCHARTICLE
First Evidence of a Volatile Sex Pheromone
in Lady Beetles

Bérénice Fassotte“, Christophe Fischer". Delphine Dur‘ieux1, Georges Lognayj,
Eric Haubruge1, Frédéric Francis1, Frangois J. Verheggen1
1. Functiord and Evolutionavy Entomalogy, Gemblow Agro-Bio Tech, Uniersity of Liege, Semblous,

Belgium, 2. Unit of Anaysts Quadity and Risk, Labovaiony of Avaytied Chemistry, Gemblow Agro-Bio Tech,
University of Liege, Gemblous, Begium

Abstract

To date, volafile sex phemmaones have not been identified in the Coccinellidae
family; yet, various studies have suggested that such semiochemicals exist. Here,
we collected volafile chemicals released by virgin females of the mulficolored Asian
lady beetle, Harmonia axyridis (Pallas}, which were either allowed or nof allowed fo
feed on aphids. Virgin females in the presence of aphids, exhibited "calling
behavior", which is commaonly associated with the emission of a sex pheromane in
several Coleoptera species. These calling females were found fo release a blend of
volatile compounds that is imvolved in the remote affraction (i.e., from a distance} of
males. Gas Chromatography-Mass Specfrometry (GC-MS} analyses revealed that
(—Ffcanyophyllene was the major constituent of the volafile blend (mnging from 20
to 86%}, with four other chemical components also being present; f-elemene,
methyl-eugenal, «-humulene, and ¢-bulnesene. In a second set of experiments, the
emission of the five constifuents idenfified from the blend was quantified daily over
a 8-day period after exposure fo aphids. We found that the quantity of all five
chemicals significantly increased across the experimental period. Finally, we
evaluated the activity of a synthefic blend of these chemicals by performing
bioassays which demaonstrated the same affractive effect in males only. The resulfs
confim that female H. axyndis produce a volatile sex phemmaone. These findings
have potenfial in the development of more specific and efficient biological pest-
control management methods aimed at manipulating the behavior of this imvasive
lady beetle.
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3. Show potential differences among strains
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3360

1589

18.1

T 13640

SEX PHEROMONE
COMPOUNDS

1. B-elemene

2. methyl-eugenol

3. (-)-B-caryophyllene
4. a-humulene

5. a-bulnesene

Strain: USA

(aphid alarm pheromone)
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3. Show potential differences among strains

SEX PHEROMONE
COMPOUNDS

4033 -
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2. methyl-eugeneol
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5. e-bulnesene
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3. Show potential differences among strains
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Available strains in Gembloux

| strains _|___Origin_|_Individuals

Belgium

USA

Jilin

Tai’an

Pekin

Siberian

Gembloux
Bérénice Fassotte

?
Arnaud Estoup
?
Arnaud Estoup

China
Frédéric Francis

China
Frédéric Francis

Arnaud Estoup

<150

<60

<150

<30

<50

&
0
May 2015
(pupae)

K
2
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