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(57) Abstract: Methods for identifying and nominating on- and off-target CRISPR editing sites, particularly Cas9, with improved
accuracy and sensitivity in which a tag is inserted a double-stranded breaks and the region comprising the tag and a universal adapter
comprising a unique molecular index (UMI). The sequences to which the universal sequencing primer binds may be predesigned. A
method for designing 52-base pair tag sequences based on (a) randomly generating 13-nucleotide sequences with 40-90% GC content,
max homopolymer length A:2, C:3, G:2, T:2, weighted homopolymer rate <20, self-folding 7m < 50 °C, and self-dimer 7m < 50 °C; (b)
removing sequences that perfectly align to a particular genome or that are homopolymers or GG or CC dinucleotide motifs and obtaining
a set of 13-mers; (c) selecting a subset of the 13-mer sequences that contain one or less CC or GG dinucleotide motifs; (d) concatenating
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four of the of 13-mer subset sequences to form random 52-mer sequences; (€) aligning the random 52-mer sequences to a genome; (f)
removing the random 52-mer sequences that have similarity to the genome to produce a subset of 52-mer sequences; and (h) outputting
the subset of 52-mer sequences and generating the complementary strands to produce double stranded 52-base pair tag sequences.



