N

N
N

HAL

open science

Genomic prediction of the range of biological invasion

Louise Camus, Simon Boitard, Mathieu Gautier

» To cite this version:

Louise Camus, Simon Boitard, Mathieu Gautier. Genomic prediction of the range of biological inva-
sion. Annual Meeting of the Society for Molecular Biology and Evolution (SMBE), Jul 2023, Ferrara,

Italy. hal-04659028

HAL Id: hal-04659028
https://hal.inrae.fr /hal-04659028v1

Submitted on 22 Jul 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.inrae.fr/hal-04659028v1
https://hal.archives-ouvertes.fr

Louise Camus, PhD student Montpellier (France), Iouise.camus@inrae.fr

. Supervised by Simon Boitard & Mathieu Gautier
1. Introduction

Question : Do population measures of "mal-adaptation” (a.k.a Genomic Offset) relate to their successfull establishment ?
ng_: Exploit observed association between allelic frequencies and the environment to take in account local adaptation

Ly Prediction : amount of allele frequency change required at environment

% associated variants for a population to be adapted in a new environment
g Prediction = Genomic Offset (GO) '
i Genomic ?
% Offset High GO «ﬁvHigh level of maladaptation € Harder invasion
g Jl & g [L Jl Objectives : Use in silico and empirical approaches to evaluate
Variohle X Variohle X the link between GO and establishment probability (EP)
1. Is GO related to the 2. Which GO computation 3. Would GO have informed us about the invasion of
EP of invasive method performs best to Europe and America by the invasive pest D. suzukii
population ? predict EP ? native from Asia, in the early 2010s ?

2. Material and Methods
Simulated data (SLiM*) :
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Once EP is known, GO between source population and the 9 invaded environments are computed with several methods :
— Geometric GO (GGO, linear, regression coefficients from Baypass- or LFMM?~)
— Gradient Forest GO (GF_GO, non-linear, based on Random Forest®)
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Empirical data : Individual®+ pool’ sequencing for 30 populations in the native (n=7) and invasive range (N, =9, N, 1ica=14)

europe

— 4 millions SNPs + 21 bioclimatic variables = GO between invaded and source environments?@

Are higher GO related

Europe «—Liaoyuan (China) Americae—Ningbo (China) . .
to later invasion ?

3. Results and perspectives

Simulated data: Empirical data :
R? between GO and EP for each method, type of native Maps displaying Baypass_GGO (computed using all SNPs) between source and invaded environments.
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® GO is related to EP / Baypass_GGO = LFMM_GGO ® Overall, later invaded areas do not have higher GGO.
® GGO performs better than GF_GO ® GGO values are extremely similar — pre-adapted everywhere ?

GO could represent a good predictor of invasiveness, and may be valuable to inform invasion risk.

But with limitations : Successfull invasion = more than only pre-adaptation : also a matter of historical chance (admixture,
area accessibility, propagule pressure, source population origins) and other biological necessity (e.g purging of the genetic load).
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