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Ejemplos de mutagénesis dirigida basada en CRISPR ya en ensayo de campo en la Unién Europea
son ensayos de mutantes de patata (resistencia a Phytophtora) o arroz (resistencia a Pyricularia).
Hay proyectos ya avanzados con ensayos en invernadero para obtener mutantes de trigo con
multi-resistencia a enfermedades flngicas.

Se discutiran brevemente al final las condiciones para que el potencial de estas técnicas sea
realizable (técnicas, sociales, econdémicas, regulatorias).
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Resumen:

Cucurbit powdery mildew, caused by Podosphaera xanthii, is one of the most destructive plant
diseases worldwide. Currently, chemical control and the use of resistant varieties are the main
approaches for disease control. However, fungicide-resistant isolates and new strains of the
pathogen make its control more difficult and require the development of innovative strategies.
Chitin is an important component of fungal cell walls and an effective trigger of plant immunity.
Therefore, plant-pathogenic fungi have evolved virulence factors to suppress this defense
response. In this study, the molecular mechanism of chitin-induced suppression through effectors
implicated in the modification of chitin immunogenic oligomers (CDA) and their degradation
(EWCA), were investigated for the development of novel “biofungicides”. For this, RNA
interference (RNAI) technology was used, which employs double-stranded RNA (dsRNA) to
inhibit the expression of the corresponding target genes. For such purpose, different studies were
undertaken. Disease suppression effect was first carried out in leaf disc assays. The processing of
PxCDA-dsRNA by the plant RNAi machinery, was examined by small RNA sequencing (SRNA-
seq) of melon dsRNA sprayed but uninfected plants, showing that the dSRNA was processed into
siRNAs 24 hours after spraying. The uptake of PXCDA-dsRNA and PXEWCAs-dsRNA by P.
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xanthii was examined by confocal microscopy, showing the presence of fluorescent-dsRNAS
inside the fungal spores. Gene silencing of target genes was analyzed in infiltrated cotyledons and
sprayed leaves, resulting in reductions of gene expression of about 50% that correlated with
similar reductions of disease symptoms. Finally, in greenhouse experiments, the use of dsSRNA
protected by nanoparticles showed similar values of disease reduction that were extended up to
21 dpi. These results highlight the potential of this RNAI approach as innovative and specific
control tools to be incorporated into de integrated management program for cucurbit powdery
mildew.
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Resumen:

Man-made wheat domestication and breeding led to genetic bottlenecks minimizing genetic
diversity with which commercial varieties cannot cope with biotic and abiotic stresses imposed
by climate change. Bread wheat landraces, a crop status between wild relative and elite cultivars
display, compared to modern breeding material, higher genetic diversity likely to be important
for adaptation. To exploit this untapped genetic diversity potential, we assembled a diverse
collection of 750 Spanish tetraploid wheat landraces to identify sources of resistance against the
wheat yield-reducing fungal disease powdery mildew caused by Blumeria graminis f. sp. tritici.

To identify novel sources of resistance, a Kmer-based genome-wide association study (GWAS)
was conducted on the landrace panel genotyped with DArTseq technology for seedling resistance
using four powdery mildew isolates with contrasting virulence spectra. We developed a pan-
genome-wide association pipeline based on multiple wheat reference genomes, maximizing the
chances of tagging responsible loci for mildew resistance, likely absent in a single reference
genome. The association mapping detected some known Pm genes (e.g., Pm1, Pm3b, or Pm4b)
but also novel regions associated with powdery mildew resistance in chromosomes 4A, 5B, and
6B.
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