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01. Elevation of C02 levels : a
major threat to human health

03. Elevated CO2 deregulates the response to nutritional
starvations: clustering and network inference

ANTHROPIC CO2 EMISSIONS AS A CHALLENGE TO AGROECOLOGY GLOBAL TRANSCRIPTOME ANALYSIS BEHAVIOR OF GENES DIFFERENTIALLY EXPRESSED
Two main deletarious repercutions of atmospheric CO2 elevation on plants: BY ELEVATED CO2 UNDER LOW NITRATE
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uncover pathways orchestrating nutrient uptake in roots under high CO2, in
a context of sustainable agriculture with low inputs.

EXPERIMENTAL DESIGN OF A TRANSCRIPTOMIC DATASET
Arabidopsis plants were exposed to elevated CO2, low nitrate conditions and
iron starvation in a combinatorial fashion.

Genes involved in nitrate uptake, transport and assimilation are repressed under
elevated CO2 and low nitrate, while a number of their known repressors are upregulated

I Expression profiles obtained by clustering the CN vs N genes on the

conditions ref, C, N and CN

GENE REGULATORY NETWORK OF THE RESPONSE TO ELEVATED CO2 UNDER LOW NITRATE
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‘ 04. Network inference m

HOW CAN WE RECONSTRUCT REGULATORY INTERACTIONS FROM RNA-

SEQ EXPRESSION PROFILES ?

Workflow of regulatory influences inference with ensemble of regression trees followed by edges selection

Nitrogen percentage in shoots for the ref, C, N and CN conditions.

* We could also measure a significant increase in biomass under elevated CO2 )
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test to the observed validation rate, p = 0.005
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IDENTIFICATION OF CANDIDATE REGULATORS

The top 25 % of most connected regulators were enriched in GO
terms linked to gene expression regulation, negative regulation
= " of nitrate metabolism, and root system plasticity.

The most connected genes are potential key regulators, 10 of
them are currently under root system and shoots mineral
status phenotyping.

‘ 05. Conclusions

* There are clear interactions between high
atmospheric CO2 and nutritional
starvations

* The phenotypic and transcriptomic effect of
elevated CO2 is almost canceled when
plants grow in nutrient-rich media. This
supports previous findings in the litterature
on CO2 acclimation, lifted by nitrate rich
nutrition!®,
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Disrupted root architecture and nutritional
strategies could explain the degradation of
nutritional value in plants under climate
change

* Experimentally testing candidate genes for
their implication in deletarious phenotypic
response under high CO2 is a promising
lead for crops improvement in the future.
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