
The age of genome editing—the recent breakthrough that enables rewriting genetic 
sequences in entire organisms—has opened a Pandora’s box of therapeutic possibilities 
and potential misuses. For the seven thousand known single-gene disorders, most of which 
are currently incurable and many life-threatening, this rewriting could mean correcting the 
underlying mutations. Yet not all mutations are amenable to genome editing, and for many 
disorders, the number of distinct pathogenic variants can reach dozens or even hundreds, 
making direct correction unfeasible. The story we tell begins with a geneticist who, in the 
1980s, identified a sequence present in all genes that is essential for protein production. It 
also begins with an evolutionary biologist who, in the same period, challenged the 
adaptationist dogma dominating evolutionary theory. We will show that in the age of 
genome editing, starting on the low note of a suboptimal evolutionary product may lead to 
an unexpected therapeutic strategy for a broad class of genetic diseases.
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