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15 : 15 Cracking the Wheat Killer Code: Genomics and Genome Editing Strategies to

Tackle the Wheat Blast Fungus

Dr. Md. Tofazzal Islam (Professor, Bangabandhu Sheikh Mujibur Rahman

Agricultural University (BSMRAU))
EEMNZ Wheat blast is a destructive disease caused by a filamentous fungus Magnaporthe oryzae pathotype Triticum (MoT),
which is emerged as a potential threat to global food security. Originating in Brazil in 1985, this seed and airbormne disease swiftly
infiltrated Argentina, Bolivia, and Paraguay. Recent outbreaks in Bangladesh (2016) and Zambia (2018) heightened concems about
its pandemic potential. Using omics technologies, open data sharing and open science practices, we identified a clonal MoT lineage
in both regions, originating from independent introductions in South America. To trace asymptomatic MoT in seeds and plants, we
developed a rapid method using genome-specific markers and CRISPR-Cas12a technology. Recent unveiling the major blast
resistance gene Rmg8 enabled us to control the decade-old pandemic lineage by introgressing Rmg8 into wheat varieties carrying
a blast-resistant chromosomal segment 2NS. Transcriptomics analysis revealed association of some S-genes in devastated wheat
leaves by MoT infection, opening avenues for CRISPR-Cas technology to edit these genes, potentially yielding durable blast-resistant
wheat. As the wheat blast fungus faces containment, global collaboration is imperative to meticulously trace and manage this looming
catastrophe.
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