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Presentation Blurb
The history of medicine has reached a pivotal moment, where we may now reasonably contemplate the
possibility of repairing and replacing abnormal human genes. This dramatic development is the result of
remarkable advances in the technologies available for manipulating the human genome. Whereas earlier
technologies such as zinc finger nucleases offered the possibility of editing human genes, more recent
methods such as CRISPR and base editing have democratized gene editing, making it faster, cheaper, and
easier to perform. Whereas such approaches are likely to work well for monogeneic diseases such as
hemophilia and the hemoglobinopathies, they are unlikely to have a significant impact on polygenic
diseases. The interconnectivity of gene circuits, the result of the haphazard manner in which evolution has
constructed metabolic pathways, and the fact that many proteins perform more than one function, may
comprise a fundamental constraint to the effectiveness of gene editing as a therapeutic strategy. It may be
that the only way to treat polygenic diseases at the genomic level is through a fundamental overhaul of the
human genome through synthetic redesign. Recent successes with the artificial synthesis of yeast
chromosomes suggest that this is achievable.

