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Abstract

Although single-component Class 2 CRISPR systems, such as type Il Cas9 or type V Cas12a, are
widely used for genome editing in eukaryotic cells, the application of multi-component Class 1
CRISPR has yet to be developed. Recently we demonstrated that type I-E CRISPR, which is
composed of Escherichia coli Cascade, Cas3, and programmable pre-crRNA, mediates distinct DNA
cleavage activity in human cells. Notably, Cas3, which possesses helicase and nuclease activity,
predominantly triggered several thousand base pair deletions upstream of the 5-ARG PAM, without
prominent off-target activity. This Cas3-mediated directional and broad DNA degradation can be
used to introduce functional gene knockouts and knock-ins. As an example of potential therapeutic
applications, we show Cas3-mediated exon-skipping of the DMD gene in patient-iPSCs. We also
highlight potential use for Cas3-mediated rapid, low-cost, instrument-free detection method for
SARS-CoV2. This Cas3-based assay is comparable with Cas12- and RT-PCR-based assays in its
speed and sensitivity but offers greater specificity for single-base-pair discrimination while negating
the need for highly trained operators.
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