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Exploration of the biological diversity of miniature

CRISPR-Cas12 genome editors
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Abstract

CRISPR-Cas9/Casl2a genome editing systems have been widely harnessed for
genetic engineering and gene therapeutics. However, the large sizes of these CRISPR
effector nucleases restrict their flexibility in therapeutic applications that use the
cargo-size-limited adeno-associated virus delivery vehicle. We recently developed
miniature CRISPR-Cas12f and -Casl2n systems for efficient genome editing. We
studied the detailed DNA recognition and cleavage mechanisms of the two systems.
Moreover, we engineered a CRISPR-Cas12f variant with enhanced editing activity
using structure-guided protein engineering. The small sizes of the nucleases offer
advantages for cellular delivery, and characterizations of the nucleases will facilitate
engineering more compact genome-manipulation technologies.



