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Climate change significantly impacts agricultural production, 1leading to
substantial yield declines caused by increasing temperatures, water
shortages, and resulting changes in the relationships among crops, pests
and pathogens. Hence, the development of plants capable of withstanding
biotic and abiotic stresses will become highly significant in the upcoming
years. In this perspective, new genomic techniques (NGTs) 1like genome
editing, especially CRISPR/Cas9 technology, could have a noteworthy impact
and provide new possibilities for crop improvement.

The Downy Mildew Resistance 6 (DMR6) gene encodes an enzyme that plays a
role in the degradation of salicylic acid (SA), and its inactivation 1in
tomato has been shown to raise endogenous SA levels, thereby providing
tolerance to various pathogens and triggering drought avoidance responses
under water shortage conditions. Consequently, DMR6 may represent an
appropriate molecular target to promote multi-stress tolerance in plants.

The SmDMR6-1 gene was knocked out in eggplant (Solanum melongena L.) using
CRISPR/Cas9 technology through an Agrobacterium tumefaciens mediated co-
culture method. Following genetic screening of regenerated plants and self-
pollination cycles, Tl/T2 generations were produced, harbouring the
knockout mutation in fixed homozygous state; pathogen assays revealed
enhanced tolerance to infections by Phytophthora infestans and Phytophthora
capsici 1in mutants, in contrast to non-edited lines. To assess drought
tolerance, Smdmr6-1 mutants were subjected to water deprivation, and
ecophysiological parameters were measured. Smdmr6-1 maintained higher Soil
Relative Water Content than control plants during the whole period of water



stress, presumably as a consequence of a drought avoidance strategy.

Additional characterisation of the Smdmr6-1 mutants will be conducted
through the Phenoplant platform
(https://en.disafa.unito.it/do/home.pl/View?doc=/research/infrastructures/plant
aiming to detect morphological, structural and functional changes induced

by drought stress.



