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Virtual physical organisms
INn a computer simulation




| Enter the worm: c. elegans
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principles via simulation
A How can a humble worm regulate itself?
Reproduces
Avoids predators

Survives in different chemical and temperature
environments

Seeks and finds food sources in an ever changing
landscape

Distributes nutrients across its own cells
Manages waste and eliminates it




| Enter the worm: c. elegans
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Worm structure

A ~1000 cells

A 302 neurons
A 50k synapses
A 95 muscles




A complete simulation of the
x| Ol RO AOAEI Al AU
environment

Detailed Detailed

simulation simulation



The goal: understanding a
faithfully simulated nervous
system end to end

Extracting mathematical principles from simple nervous
systems is necessary if we are going to understand and
reconstruct the much larger nervous system of the human.




Outreach: put the model
online and let the world
play with it




How much do we know about the

worm?
Articles in Pubmed
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processing depth
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Entire cell lineage mapped
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Entire cell lineage mapped



