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Complete removal of HBV genome by nickase-Cas9
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Recent reports have shown that a novel genome-editing tool using Cas9 with a
single-guide RNA (sgRNA) system can cleave the HBV genome in vitro and in vivo. However, Cas9 risks
undesirable off-target cleavage on the host genome. Nickase-Cas9 cleaves a single strand of DNA,

and thereby two sgRNAs are required for inducing DSBs. To avoid Cas9-induced off-target mutagenesis,
we examined the effects of the expressions of nickase-Cas9 and with sgRNAs on HBV replication. The
expression of nickase-Cas9 with a pair of sgRNAs cleaved the target HBV genome and suppressed the
viral-protein expression and HBV replication in vitro. Moreover, nickase-Cas9 with the sgRNA pair
cleaved the targeted HBV genome in mouse liver.These results suggest the possible use of
nickase-Cas9 with a pair of sgRNAs for eliminating HBV DNA from the livers of chronic hepatitis B
patients with low risk of undesirable off-target mutation on the host genome.
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