A farmer carries freshly harvested genetically
modified cauliflower in Panchkhal, Nepal, in 2020.
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Life-changing biology
Genetically engineered genomes will disrupt the
bioeconomy and rewrite human nature—are we ready?
By Adrian Woolfson
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abled the construction and recoding of
simple genomes such as that of the bacterium Escherichia coli (1), the realization of
the type of “genesis machine” envisaged by
the authors—an entity capable of synthesizing the genomes of complex organisms from
scratch—has remained elusive. A “DNA
typewriter” will be required to achieve this
goal. However, given that genome reading
technologies have advanced to the point
that human genomes can now be sequenced
inexpensively within hours, it is not unreasonable to assume that genome writing
technologies will follow suit.
Even more challenging and timeconsuming than DNA writing is the debugging that synthetic genomes will likely require. Efficient genome writing will need to
be tightly coupled to quality control.
It is one thing to have the ability to write
genomes and another to know what to say.
In this regard, databases of DNA sequences
derived from natural organisms will help
elucidate the principles necessary for effective genome authorship. The success with
which machine learning enabled the artificial intelligence program AlphaFold to predict the unknown structures of proteins (2)
vindicates this type of approach.
Biowarfare and the unpredictability of
the ecological impact of bioengineering
aside, and regardless of whether we will
eventually be forced to choose between
extinction or reengineering in order to
survive, the issue of who will determine
genome authorship, and how it will be
deployed and regulated, is nontrivial. The
power to control the essential substance
of human nature may be a willing handmaiden of totalitarian agendas.
Ethical constructs, furthermore, are more
fluid than we might like. The authors reference China’s national DNA drive to “collect,
sequence, and store its citizens’ genetic data”
and its prioritization of synthetic biology in a
quest for “global science and tech hegemony.”
It appears, however, that governmental
agencies have largely ignored the strategic
implications of synthetic biology. Without
greater attention to this topic, we risk being
blindsided by the “great transformation of
life” that is already underway. j
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