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Abstract

Qualitative and quantitative modeling frameworks are widely used for anal-
ysis of biological regulatory networks, the former giving a preliminary overview
of the system’s global dynamics and the latter providing more detailed solutions.
Another approach is to model biological regulatory networks as hybrid systems,
i.e., systems which can display both continuous and discrete dynamic behaviors.
Actually, the development of synthetic biology has shown that this is a suitable
way to think about biological systems, which can often be constructed as net-
works with discrete controllers, and present hybrid behaviors. In this paper we
discuss this approach as a special case of the reconfigurability paradigm, well
studied in Computer Science (CS).

In CS there are well developed computational tools to reason about hybrid
systems. We argue that it is worth applying such tools in a biological context.
One interesting tool is Differential Dynamic Logic (dL), which has recently been
developed by Platzer and applied to many case-studies. In this paper we discuss
some simple examples of biological regulatory networks to illustrate how dL can
be used as an alternative, or also as a complement to methods already used.
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1. Introduction

Biological systems have been subjected to a intense study due to their im-
portance to our lives and environment. Scientists study biological regulatory
networks in order to better understand the dynamics of a cell, validate exper-
imental results, find patterns or predict behaviors. Modeling and simulation
techniques are widely used nowadays but there is still a limited number of vari-
ables and details that is possible to compute. Moreover, qualitative models like
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