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due to the development of CRISPR/Cas9 technology. The number of clones with edited genome (Fig. [1](#Fig1){ref-

type="fig"}f) was higher than expected. Two possible reasons may be that: (1) some of these clones had indels caused by DSBs
or SSBs that were repaired by the non-homologous end joining (NHEJ) or microhomology-mediated end joining (MMEJ)

pathways \[[@CR25]\], but were not detected by the nested PCR assay. (2) Some of these clones had indels in the deletion of
*BRAF*^V600E^ or the loss of both exons 11 and 12, which was detected by nested PCR but was not confirmed by DNA

sequencing. The allele-specific sgRNA assay was developed to distinguish the presence of the *BRAF*^V600E^ mutation in
ctDNA. Because the allele-specific sgRNA assay was not designed to detect large deletions or insertions, it is possible that these
events would not be detected. However, the allele-specific sgRNA assay is a very sensitive method that could detect rare variants

in the ctDNA of \> 3% of patients with melanoma \[[@CR19]\]. Based on our results, the allele-specific sgRNA assay could
detect *BRAF*^V600E^ in 94.5% (14/15) of the ctDNA samples. However, in one patient, the *BRAF*^V600E^ allele

frequency in the plasma was only 1.3% and the allele-specific sgRNA assay failed to detect this mutation. The reason for this
discrepancy is unclear and may be due to the low concentration of *BRAF*^V600E^ ctDNA in the plasma of this patient. The
overall response rate of PD1 inhibitors was only 27.2% in patients with wild-type *BRAF*^V600^, and anti-PD1 therapy has
emerged as a promising treatment for melanoma \[[@CR26], [@CR27]\]. Based on our results, we speculate that a low allele

frequency of *B
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