2020 2021

Development of a Simple Detection Method for Genetic Mutations Using
Gene-Targeted Bactericidal Chimeric Phages

Aiba, Yoshifumi

3,200,000

IMP-1 IMP-6 1 56 RNA

CRISPR-Cas13a RNA 10
-6 RNA

CRISPR—Casl13a
CRISPR—Cas13a

We establish a simple method to detect bacterial gene mutations that does
not necessitate nucleic acid amplification. We utilized a Single Nucleotide Polymorphism (SNP)
between IMP-1 and IMP-6 of carbapenemase-producing Enterobacteriaceae as a model system. A total of

56 guide RNAs were synthesized and assessed for CRISPR-Casl3a’ s sequence-specific recognition of
the model gene’ s SNP. A significant bactericidal activity (ten power to six) was seen in the best
of the guide RNA. Conversely, a certain number of guide RNA showed no bactericidal effects. This
indicates the requisite for optimized guide RNA designs. By using meticulously optimized guide RNA,
we were able to distinguish the SNP at a specific position in the target gene. This method is not
just suitable for detecting resistance genes that are difficult to detect in the present clinical
setting, yet it can also be extended to detect toxin genes as well as a suitable molecular
epidemiology tool for infectious disease control.
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