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Impacts of environmental changes on demographic history and genetic structure of the
iconic butterfly Parnassius apollo populations in France: implications for conservation

Flora Lambert-Auger’ , Delphine Rioux', Thomas Francisco', Laurence Despres’

Apollo’s caterpillar on Sedum sp. ™

P. apollo (Papillonidae) is an emblematic mountain butterfly, with isolated and small populations distributed in open and,
subalpine habitats across Eurasia. The caterpillars develop on species of Crassulaceae (Sedum sp. and Sempervivum sp.).
In France, P. apollo is present in the three main mountain ranges (Pyrenees, Massif Central and Alps). Although it has the
status of least concern (LC) in France, P. apollo is experiencing a decline in its populations, particularly in low altitudes.
/ Some local extinctions have been reported (Vosges, Causse of Larzac, Forez). Sources of its decline are climate change,
habitat closure and also overgrazing. The aim of this project is therefore to precise conservation actions for P. apollo at

both the national and local levels.
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Fig.1 Sampling localities and genetic diversity. Map showing the 94 sites sampled in France since 2018. A total of 333
individuals were sampled and sequenced (ddRAD). The colors correspond to the values of the observed heterozygosity.
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Fig.2 Genetic structure of French populations of P. apollo. (A) Pie charts surface temperature.
depicting the probability of a population’s assignment to a genetic cluster in France. * _ _ _ _ _
(B) Principal component analysis representing genetic variation among populations | southern Alps The results show pOpUIathn expansions durlng gIaCIaI pe”Od and
on the two first PCs in France (B1) and in the Alps region (B2). . . . .
The results show a genetic differentiation between main mountain ranges (K=7). pOPUIatlon deChneS durlng warm PerlOd (HOIOCGne) -
Vulnerablllty to climate change Genomic variation associated to climatic variation have identified populations

putatively adapted to dry and warm conditions, and populations adapted to
cold and wet conditions. Morevover, projection of the genomic composition
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Fig.4 Projection of the difference between the current and future (2060-2080) genetic composition omparison of egg atc Ing rates (SUFVIVa rates) between the Sout
(genomic offset) of P. apollo populations within their distribution range in France. The black dots Alps populations (warm) and the North Alps populations (cold).

represent the various sampled localities. The colors indicate the values of genomic offset. The red
areas correspond to populations potentially maladapted to their future habitat.

e, historical samples from Grenoble museum

Other PhD perspectives

. Through a museomic approach, a HyRAD method will be used to sequence historical DNA from __,./f?-z:*; =y -
museum specimens of P. apollo, in order to obtain information on past genetic diversity. o
« Study landscape connectivity of P. apollo at different scales, through a landscape genetics UGA
Université .

Grenoble Alpes

approach.



