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CRISPR gene editing technologies enable DNA to be altered at precise locations One way researchers assess the outcome of

a CRISPR gene editing experiment is by

A complex of a single guide RNA sequencing the targeted DNA region.

(sgRNA) and a nuclease (here T '
Casg) iS intrOduced into a Ce”- SgRNA K plllm
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The sgRNA contains a region of Cas9 protein Typically the broken pieces of DNA are e T e
~20 nucleotides which binds to repaired by an error-prone repair system —
e .  C— i
the complementary DNA region. known as non-homologous end joining. ——
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The target DNA must contain a protospacer &= :
adjacent motif (PAM). CRISPR nucleases differ in —— :
their PAM requirements and cutting location. Cas9 ...or inserted during the repair —_——
recognises PAMs with the sequence “NGG”
. Above: sequenced reads from an edited
downstream of the target region and cuts both —+r+r7+7T7rrrrrrrrvstTTTTT T T CRISPR target region aligned to the original
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Figures adapted from www.clontech.com strands of DNA ~3 bases upstream of the PAM. L 1] genome sequence
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theoretical expectations. Here, each column is derived from a single cell.
|deally, the variant proportions should reflect the number of DNA copies
present when the mutation occurred. For example, a mutation that occurred
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(mammalian) cell contains two copies of DNA. single locus. In applications such as cell lineage tracking, researchers aim
to determine the order of repeated mutational events. To date, studies have -22:4I,-16:5I,-14:3D,-5:5D,4:1I-I - I
100 focused on the locations of insertions and deletions to reconstruct the order
of events. However, sequencing errors and naturally occurring variation can -9;1|,4;1|-. - .
affect how sequence aligners place insertions and deletions. The figure to ° ®
the right shows four sequences which are identical within the region of ca/IR. . . . ... . B. .. | . . NP 1. ]
" interest despite differences in alignment. The figure below shows the . l . o - - . - o - .
complete sequences of the first two of these, which differ only in the
] . . . _14:2|7_10:1D’4:1|- CCCCCCC A T A T > c A G I c A cle 6/ c ¢c T T T A C C C
S presence of a single “A” outside the region of interest. . l . - . . . - - .
E: 50 -25 -20 15 -10 5 11 5 10 15
o QA OAC VYCAAG OG @ GGTGG
25
(GOCCCCAAGAGTAACGGTAECAGCEEOGECAGORGECCT T TACCCEIGAGCAGAT TGCAAGEC TEGAGAAAGAGT TCTACAGGEGA ACGT T TCAAGACOGOGGAGATGOGAACTGECAGCAGCCTTAAA

(GCCCCCAAGAGTAACGEETAECAGCAECEECAGOEECCT TTACCOHGAGCAGA T TGCAAGGCTAGAGAAAGAGT TCTACAGEGA CTACGT TTCAAGACCGORGAGATGCGAACTGGECAGCAGCCTTAAA
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CrispRVariants, we added 47:304D =@TTEGGAAGCAGCTEGETEGAATCETEGTEA

https://bioconductor.org/packages/release/bioc/html/CrispRVariants.html
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Figure from Mecariello et al (in press)
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