GWAs identifies candidate polymorphisms involved in the mineral
depletion of Arabidopsis thaliana under elevated COs

1 1

' IPSiM, CNRS, INRAE, Institut Agro, Univ Montpellier, 34060, Montpellier, France
> Ecotron Européen de Montpellier, Univ Montpellier, CNRS, Montferrier sur Lez, France

Introduction and methods

In the decades to come, atmospheric COs concentration is expected to steadily
increase. This comes as a serious threat to food security, as the ionome of C3 plants
declines when exposed to high CO5 conditions . Identifying
polymorphisms underlying such intra-specific diversity could not only be a way to
understand this response, but also to breed more resilient crops.

In this work, we screened three populations of ecotypes, originating from local,
regional and world-wide ,

geographic scales grown in soil in contrasted COs conditions (eCO2=900ppm, aCO-
=400ppm), and characterized the phenotypic variability observed in their ionome

response to high CO,. The relative changes of each element under elevated CO,
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were computed as
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Phenotype to genotype associations were conducted by Linear Mixed Models,
accounting for population structure while testing the influence of genomic variants
in the R package

Ionome response to eCO- is highly
variable among Arabidopsis ecotypes
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Relative changes in 8 elements were measured in the shoots of REGMAP acessions.
It shows that mineral content declines globally under eCO,, and there is an
antogonistic response of mineral elements versus carbon content.
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Principal component 1 : 37.4 %

Ionomic changes contributions to PCA components under eCO: for the three
populations are shown. K-means multivariate clustering of the REGMAP accessions
depending on their mineral content variation highlights a group of 26 tolerant
ecotypes with a preserved ionome under eCO;.
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4 strong signal SNPs near AT5G21070, a 13eg,)F dicitrate transport system permease,
form a haplotype of interest.

GWAs on N change under eCO-
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5 strong signal SNPs near GATA4, a putative actor in N pathways, and 4 strong
signal SNPs near kinases form haplotypes of interest.

Perspectives

Functional study of candidate genes for the control of Fe and N accumulation in
shoots will be carried out by examining mutant lines, and measuring the
expression of genes close to top variants in promising haplotaypes. New candidates
can also be identified by exploring other mineral elements, the local and regional
populations, and exploiting local score metrics in Manhattan plots.
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