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Abstract:

What is different about life? Why do life sciences

require different science and mathematics? | address
these issues starting from the obvious: all of life is
inherited from genes. Twenty thousand genes of say
30 atoms each control an animal of ~1025 atoms. How
Is that possible? Answer: the structures of life form a
hierarchy of devices that allow handfuls of atoms to
control everything. A nerve signal involves meters of
nerve but is controlled by a few atoms. Indeed,
potassium and sodium differ only in the diameter of
the atoms. Life depends on this difference in diameter.
Sodium and potassium are otherwise identical. The
task of the biological scientist is first to identify the
hierarchy of devices and what they do. Then we want
to know how the devices work. We want to
understand life well enough to improve its devices, in

disease and technology.
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