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• Complex folded-up shapes that:
– Fit together, dock, undock.
– Excite/unexcite, warp each other.
– Bring together, catalyze, transform materials.
– Form complex aggregates and networks.

• Mapping out such networks:
– In principle, it’s “just” a very large set of chemical equations.
– Notations have been developed to summarize and abstract.
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“Phosphatase Kinase Kinase” =
a kinase that activates a kinase 
that activates a phosphatase 
that deactivates a protein.
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Taken from
Kurt W. Kohn
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– Biochemical pathways, (“concurrent traces”

such as the one here), are found in biology 
publications, summarizing known facts.  

– This one, however, was automatically 
generated from a program written in BioSpi by 
comparing traces of all possible interactions.
[Curti, Priami, Degano, Baldari]

– One can play with the program to investigate 
various hypotheses about the pathways.
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by available cellular machinery
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ProtonPump = ! ATP(�) � ADP�Pi(H+�H+)
IonChannel =  ! Cl–(H+) � �(H+�Cl–)
ProtonAntiporter = ! Na+(H+) � H+(Na+)

PlantVacuole = 
ProtonPump | IonChannel | ProtonAntiporter ���
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