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CRISPR/Cas9-mediated base-editing enables a chain reaction through sequential
repair of sgRNA scaffold mutations

5,000,000

SgRNA
C nCas9-CDA
293T SgRNA

SQRNA

nCas9-CDA SgRNA
TATAloxP T
SgRNA
SgRNA

SRNA

In this study, we designed two cellular chain reaction systems that enable
sequential sgRNA expression in mammalian cells using a nickase Cas9 tethering of a cytosine
nucleotide deaminase (nCas9-CDA). In these systems, the thymidine (T)-to-cytosine (C) substitutions
in the scaffold region of sgRNA or TATA box containing loxP sequence (TATAloxP) are corrected by the

nCas9-CDA, which leads to expression of next sgRNA. These reactions can proceed several times, thus

generating cellular chain reactions. As a proof of the concept, we established a chain reaction
through the repair of sgRNA scaffold mutations in 293T cells. Importantly, the results obtained in
yeast or in vitro were not consistent with those in mammalian cells, suggesting that the in vivo
chain reactions need to be optimized in appropriate cellular contexts. Our system may lay the
foundation for building cellular chain reaction systems that have a broad utility in the future

biomedical research.
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