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Motivation

Mechanistic models of systems of interaction between proteins are di�cult to design and to
analyse because of the large combinatorial complexity. Indeed, proteins can gather together
or activate one another, and thus they can form many bio-molecular complexes (see [2, 4]).

Kappa [3] is formal language to describe these models by the means of graph rewrite rules.
In particular, these rules are context free, they describe transformations between patterns,
and there is no need to describe explicitly the whole structure of bio-molecular complexes.
Kappa comes with a programming environment, so as to increase the level of con�dence in the
models that are written this way. This programming environment is made of several static
analyses which compute basic properties about the model: they detect relationships between
the state of di�erent sites in proteins, they detect that some rules can never be triggered,
and so on and so forth. Each abstraction are mainly local, which means that they abstract
properties about proteins, or a subset of neighbouring proteins, but do not consider more
global properties about bio-molecular complexes.

The goal of this internship is to design a new abstract domain to detect the rules which
can create polymers (that is arbitrary long chains of proteins). More formally, a polymer is
a chemical species which can be projected on a cycle of a given graph (or equivalently which
contain a pattern that can be repeated in�nitely many times). This is a global property.
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Expected works

The intern shall design a weakly relational domain [5, 6] so as to infer the relationships
between the states of the pairs proteins which can belong to a same bio-molecular complexes,
and use this information to detect which rules can potentially create polymers. The proposed
domain shall be proved correct. The domain will be plugged into the development plate-form
[1].
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