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Whole-genome duplication (WGD) is a major driver of plant speciation. However, how newly
arisen polyploids successfully establish and expand in face of their diploid ancestors, how
polyploids respond to selection across changing environments, and how long term evolution
act on WGD-induced changes remain unclear. To investigate those long-standing questions,
the Biscutella laevigata textbook example of mixed-ploidy system is a great model. The
distribution of diploids mostly in never-glaciated lowlands indeed early suggested that they
were pushed out of the Alps during the Pleistocene, whereas tetraploids occurring at high-
elevation in previously-glaciated areas were formed at this time and recolonized the Alps
after the last glacial maximum (LGM).

This work first used used climatic niche modelling together with spatial genetics and
coalescent modelling based on ddRADseq genotyping of both diploid and tetraploid
populations of B. laevigata to infer the evolutionary history of the species complex,
highlighting that diploid lineages differentiated at the onset of the last ice age, whereas
tetraploids display tetrasomic inheritance and formed a uniform group that originated before
the last glacial maximum from a single diploid population occupying similar environmental
niche as tetraploids. Tetraploids further underwent considerable postglacial expansion
across the Alps leading to admixture with diploids. To test to which extant the expansion of
autotetraploids is driven by adaptation to environmental heterogeneity, whole-genome
sequences of selected pairs of diploid and tetraploid populations from lowland vs alpine
environments in a factorial design were used, highlighting genomic signatures of adaptation
to elevation in both diploids and autotetraploids. Accordingly, tetraploids of B. laevigata
presented considerable evidence of swift response to selection, suggesting that recessive
variation having accumulated through relaxed purifying selection may become adaptive
under environmental change. Finally, the role of WGD per se from post-polyploidy evolution
on 14 physiological and fitness-related traits and their plasticity were disentangled by
producing and manipulating synthetic tetraploids in two treatments corresponding to either
standard or changing conditions involving daily temperature stress. Contrasted actions of
selection on WGD-induced changes were highlighted, whereas the phenotypic plasticity was
similar among all cytotypes.
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