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The integrated circuit is a major milestone of modern =i BB S SOaT 5084 AT BT SOMN SO Bia B
technology. Electrical circuits that once occupied an entire room LA Pigure 8: Teminaton eficiency ©
can now able be placed on a single micro-chip the size of a | g
postage stamp. The implementation of Boolean logic (AND, OR,
NOT, etc.) using integrated electronic circuits forms the basis for
modern day computers.
Levels of integration like those found in electronics have yet ",'2‘;‘.:;..... A
to be realized in biological systems. While electronic devices are
inherently connectible due to their common currency of
electrons, biological circuits lack similar connectivity. This poses
a significant challenge to the development of truly
programmable biosystems. Solving this challenge should open
the door for development of biological devices just as integrated
circuits led to an explosion of electronic devices.
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Potential applications for logical circuitry in organisms
include almost any sensory, patterning or information
processing scenario. The uses could range from combining
simple sensory circuits to indicate the presence of a molecule,
to having synthetic tissue make patterning decisions that form
biological shapes never seen in nature. Trying to describe the
potential applications of programming behavior into living
organisms is as difficult as describing the computer, cell phone
or HDTV to a society which has just invented the light bulb.
Although we may be able to scratch the surface of the potential,
it is certain that many unforeseen inventions will be generated in
the future.
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