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The MAPK network is a principal component of many intracellular
signaling modules. Multistability (the existence of multiple stable steady
states) is considered an important property of such systems and its origin
is not yet completely understood. Theoretical studies have established pa-
rameter values for multistability for many models of MAPK networks. Up
to now deciding if a given model of a MAPK network has the capacity for
multistationarity (the existence of multiple steady states) required exten-
sive search of the parameter space. Two simple parameter inequalities will
be presented. If the first inequality is satisfied, it guarantees multistation-
arity (and hence the potential for multistability). If the second inequality
is satisfied, it guarantees the uniqueness of a steady state (and hence the
absence of multistability). The method also allows for the direct compu-
tation of the total concentration values such that multistationarity occurs.
The emergence of multistability in the ERK – MEK – MKP model that
previously required a delicate numerical effort will be discussed.
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