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The discrete modeling framework of René Thomas allows to study global qualitative dynamic, that is a non deterministic succession of
events, of biological regulatory network (BRN). Nevertheless among biological regulations, hierarchy may exist. We introduce an
extension of the definition of the discrete modeling framework that takes into consideration priority regulations and proposes an
illustration of the impact of this extension on the static and dynamic modeling of BRN.
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A BRN is enriched with a set of priority
rules :

ω1, ¬ω2 → v

with v a variable and ω1, ω2 two
disjunct subsets of the set of
predecessors of v.

Each priority rule specify situations
where the presence (ω1) or absence (ω2)
of a set of multiplexes triggers priority
update of the state one or several target
variables.

Kv{ω} is a priority parameter if from a
given state (noted η):

▪ There is a priority rule ω1, ¬ω2  → v 
such as : 

ω1 ⊆ ω,  ω2 ∩ ω = Ø

▪ and : 

σ(Kv{ω})≠ η(v)

The set of parameters includes classical and priority parameters and
allows to build the BRN global dynamic.

Its transition graph is defined by:

▪ a set of nodes that are states of the parameterized BRN,
▪ a set of transitions η→ η’.

In each state η, where P η is the set of priority parameters, there
exists a transition between states η→ η’ if :

▪ Either there exists at least one priority parameter (P η ≠ Ø) :

η’(v)= σ(Kv{ω}) if   Kv{ω} ∈ P η

η’(v)= η(v) otherwise.

▪ Or there is no priority parameter (P η = Ø) :

η’(v)= η(v)+1  if    σ(Kv{ω})> η(v)
η’(v)= η(v)-1  if    σ(Kv{ω})< η(v)
∀ v’ ∈ V,  v’≠ v  ⇒ η’(v’)= η(v’)

A local dynamical parameter Kv{ω} represents the discrete
value toward which a variable is attracted, where :
▪ v is a variable (v ∈ V),
▪ ω is the set of resources which are predecessor

multiplexes evaluated to true (e.g. Kv{ω}=0 when Y=0
because !(Y ≥ 1) is true).

▪ 0 ⩽ Kv{ω}⩽ bv.

A biological regulatory network (BRN) is a graph where :
▪ A node is a variable that represents biological entities

(e.g. X, Y) associated with a bound noted bv,
▪ A labelled edge is an interaction between one or

several nodes (e.g. !(X ≥ 1) means a X auto-
inhibition).
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