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Allelic
frequencies

Variable X 3K

Identification of markers with specific roles in adaptation

Which environmental variables play a role in local adaptation ?
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Allelic
frequencies

=
Variable X 3K

Prediction

—

Genomic Offset = a measure of the level of maladaptation

Genomic
Offset

e

Variable X 3K

Temporal (future climatic conditions) or spatial (conditions in other geographic areas)

— Interesting for invasive species
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Real data for two species :
Drosophila suzukii and
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Methods not yet applied to
invasive species

Methods application

Real data for two species :
Drosophila suzukii and
Harmonia axyridis
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Two objectives :

e Which variables are more related to invasion ?

e To what extent is Genomic Offset a good indicator of invasive potential ?
— Genomic Offset of native populations for an environment different from the one they originated from
— |Is Genomic Offset related to what we know about D. suzukii invasion ?

I Genomic Offset

v

First invaded areas Late invaded areas
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Individual and pooled resequencing : 43 populations (Public data?)

Status

_§ . Invasive range UE
= o . Invasive range LS
3 . Native range

Not recorded

-100

Q 100 200
Lengitude

— |dentification of 3 117 246 Single Nucleotide Polymorphism (SNPs)

Lewald et al. (2021) , Olazcuaga et al. (2020)



Introduction Methods

e Which variables are most related to invasion ?

Contrast index (C2) :

Allelic
frequencies
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19 bioclimatic variables (WorldClim) for 2012

Genome Environment

19 environmental

Allelic frequencies

(2 dataset) variables

Machine Learning :

Gradient Forest!

1Ellis et al. (2012)
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Cumulative importance of
allelic frequencies turnover
for each variable
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Precipitation of warmest quarter (mm)

Modelisation for each SNP (Sorts non informative SNPs)
Non linear relationship
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Prediction :
A
SNPs
cumulative Distance for the importance
turnover - of every variables,
= between the two

cumulative compared environment

importance
| Variables weighting !

Variable X —
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Methods

Results

e Which variables are more related to invasion for european invasive populations ?

bio13
bio16
bio4
bio18
bio3
bio11
bio7
bio19
bio14
bio6
bio17
bio10
bio12
bio9
bio15
bio2
bio5
bio8
bio1

R? weighted importance for 84134 SNPs (R? >0)

| — Precipitation of wettest month

«— Precipitation of wettest quarter
«— Temperature seasonality
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e Which variables are more related to invasion for american invasive populations ?

R? weighted importance for 70955 SNPs (R? >0)
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| | — Isothermality Variables related

| to temperature
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Introduction Methods Results

Genomic Offset of native populations for an environment different from the one they originated from

Genomic Offset (“european” model)
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Genomic Offset of native populations for an environment different from the one they originated from

Genomic Offset (“american” model)
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e Which variables are more related to invasion ?
— Different depending on the continent : Precipitations and seasonality in Europe
Temperature in America
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e Which variables are more related to invasion ?
— Different depending on the continent : Precipitations and seasonality in Europe
Temperature in America
— Probably different adaptation basis for invasion : interest of genomic
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e Which variables are more related to invasion ?

e To what extent is Genomic Offset a good indicator of invasive potential ?

Genomic Offset of native populations for an environment different from the one they originated from
Is Genomic Offset related to what we know about D. suzukii invasion ?

Genomic offset is consistent :
— None of the first invaded areas have a high Genomic Offset

— Every high Genomic Offsets areas are late invaded

— However : areas with low Genomic Offsets are not always the first invaded

16
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Intra-continent
important

variables .
Take in account other

variables

Other factors
favors invasion

Consistent
Genomic Offset,
but empirical
results

Simulations
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Thank you for your attention !



e Le Genomic Offset est—il 1ié & ce que 1’ on connalt de 1’ invasion de 0. suzukii ?

Genomic Offset (modéle “européen”) entre 'Espagne (Barcelone) et I'Afrique
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Boughdad et al. (2020), Kwadha et al. (2021)
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Avec le méme nombre de SNPs sélectionnés au hasard

R? weighted importance for 47633 SNPs (R? >0)
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