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Elucidating the Mechanisms of Drug Resistance in Multidrug-Resistant Filamentous
Fungal Respiratory Infections Using Genome Editing Technology
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Genomic information was obtained from various species of drug-resistant
filamentous fungi, establishing a foundation for elucidating resistance mechanisms. Using
CRISPR/Cas9 genome editing technology, the direct involvement of the Cyp51A gene in azole resistance
in Aspergillus lentulus was demonstrated. A foundational technique for introducing CRISPR/Cas9 into
the multidrug-resistant fungus Lomentospora prolificans was established. A CRISPR plasmid library
for A. fumigatus was created, a high-efficiency transformation method was developed, and
verification of CRISPR screening was initiated. These findings provide crucial insights that could

lead to the development of new treatments and early detection methods for drug resistance in
invasive fungal infections.
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