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The mechanisms underlying complex biological systems are routinely represented as networks.
Network kinetics is widely studied, and so is the connection between network structure and behavior.
But it is the relationships between network structures that can reveal similarity of mechanism.

We define morphisms (mappings) between reaction networks that establish structural connec-
tions between them. Some morphisms imply kinetic similarity, and yet their properties can be
checked statically on the structure of the networks. In particular we can determine statically that
a complex network will emulate a simpler network: it will reproduce its kinetics for all correspond-
ing choices of reaction rates and initial conditions. We use this property to relate the kinetics of
many common biological networks of different sizes, also relating them to a fundamental population
algorithm.

Thus, structural similarity between reaction networks can be revealed by network morphisms,
elucidating mechanistic and functional aspects of complex networks in terms of simpler networks.



