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Abstract: Multiplex Genome Editing for Variant Interpretation and Developmental
Recording
CRISPR/Cas9 genome editing has created new opportunities for "multiplex biology". I will
describe recent work from our lab in two very different areas. First, variants of uncertain
significance fundamentally limit the clinical utility of genetic information. The challenge they pose
is epitomized by BRCA1, a tumour suppressor gene in which germline loss-of-function variants
predispose women to breast and ovarian cancer. Although BRCA1 has been sequenced in millions
of women, the risk associated with most newly observed variants cannot be definitively assigned.
We have used "saturation genome editing" to assay 96.5% of all possible single-nucleotide
variants (SNVs) in 13 exons that encode functionally critical domains of BRCA1.We predict that
these results will be immediately useful for the clinical interpretation of BRCA1 variants, and that
this approach can be extended to overcome the challenge of variants of uncertain significance
in additional clinically actionable genes. Second, multicellular systems develop from single cells
through distinct lineages. However, current lineage-tracing approaches scale poorly to whole,
complex organisms. We have used genome editing to progressively introduce and accumulate
diverse mutations in a DNA barcode over multiple rounds of cell division. The barcode, an array
of clustered regularly interspaced short palindromic repeats (CRISPR)/Cas9 target sites, marks
cells and enables the elucidation of lineage relationships via the patterns of mutations shared
between cells. We anticipate that genome editing of synthetic target arrays for lineage tracing
(GESTALT) can be used to generate large-scale maps of cell lineage in multicellular systems for
normal development and disease.

