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S5-P-07
Arbuscular mycorrhizas modulate the physiological 
and transcriptomic responses of tomato plants to 

heat stress

Ferrol N, López-Castillo O, Azcón-Aguilar C

Department of Soil Microbiology and Symbiotic Systems, Estación Experimental del Zaidín, CSIC, c/Profesor Albareda 1,
18008 Granada, Spain.

Climate change, entailing shifts in temperature (T), precipitation and atmospheric composition among other
factors, represents a moving target for plant adaptation. The widespread distribution of arbuscular mycorrhizal
(AM) fungi and their ability to increase plant stress resistance has led to the suggestion that they can be key
drivers in increasing plant resilience to climate change. Changes in atmospheric conditions and global and regional
climate affect AM functioning, yet the potential role of AM symbioses in mediating plant responses to global
change and the underlying mechanisms remain unexplored. This study was aimed at studying the physiological
and transcriptomic responses of tomato plants inoculated with Rhizophagus irregularis DAOM 181602 or
Claroideoglomus etunicatum (isolated from a stressful ecosystem in Spain) to high T (34 oC). Heat stress had a
negative effect on plant biomass in all treatments, but to a lower extent in mycorrhizal plants. High T inhibited
root colonization by R. irregularis but not by C. etunicatum. Both AM fungal species mitigated the impact of heat
stress on the tomato ionome. Root transcriptome profiles showed significant differential expression of 3909
transcripts under heat stress in non-mycorrhizal roots and of 3363 and 3575 genes in R. irregularis- and C.
etunicatum-colonized roots, respectively. Gene ontology (GO) enrichment analysis revealed that transcripts
involved in processes such as “drug metabolism”, “hydrogen peroxide metabolism”, “reactive oxygen species
metabolism” and “cofactor catabolism” were influenced by heat stress in all situations. Specific GO processes
enriched in non-mycorrhizal roots were related to “transmembrane transport activity”, which could explain the
impact of heat stress on their ionome and its mitigation by the AM symbiosis. Specific changes induced in the
transcriptome profiles of roots of the different treatments will be further discussed.
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