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Short CV

Professor of Systems Biology at the Ecole Normale Supérieure, Denis THIEFFRY has earned his Ph.D in 1993 at the Free University of
Brussels, under the direction of René THOMAS. In between, DT spent seven years of postdocs in Mexico (UNAM), Germany (MPI)
and Belgium (University of Ghent), and has been appointed as full Professor of Bioinformatics at the University of the Mediterranean
(Marseilles, France, 2000-2010).

Editor of Biosystems, Associate Editor of PLoS Computational Biology, member of the editorial board of Biological Theory and of
various scientific committees related to computational biology, DT has published about a 100 articles and book chapters, mostly in
international journals, proceedings or books.

Research topics

The integration of molecular genetic data into predictive dynamical models is a key component of the emerging fields of Systems
Biology. In this respect, the Computational Systems Biology team led by DT at IBENS focuses on the development of computational
methods and software (logical simulations, attractor identification, regulatory circuit analysis, model reduction, etc.) to enable the design
and the analysis of comprehensive models of molecular regulatory network. In collaboration with several experimental groups, this
approach is used to decipher the regulatory mechanisms at the basis of cell fate decision, namely the choice between alternative cell
differentiation pathways, proliferation, or programmed death, in model organisms (drosophila) and mammalian cells (mouse, human).
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Title of presentation

Logical modelling of T-helper cell differentiation.

Abstract

Alternative cell differentiation pathways are believed to arise from the concerted action of signalling pathways and
transcriptional regulatory networks. However, the prediction of mammalian cell differentiation from the knowledge of the
presence of specific signals and transcriptional factors is still a daunting challenge. In this respect, the vertebrate
hematopoietic system, with its many alternative differentiation pathways and cell types, is a compelling case study.

Based on published data, we have developed an integrated, comprehensive model of the signalling/regulatory network
controlling Th cell differentiation. Our main aim is to gain insight into the potential heterogeneity and plasticity of late Th
cell lineages. Since available data are mainly qualitative, we rely upon a logical formalism to perform extensive dynamical
analyses. To cope with the size and complexity of the resulting network, we use an original model reduction approach
coupled to a stable state identification algorithm. To assess the effects of heterogeneous environments on Th cell
differentiation, we have performed a systematic series of simulations, considering various prototypic environments. As a
result, we have identified stable states corresponding to canonical Thl, Th2, Th17 and Treg subtypes, but these were found
to coexist with other transient hybrid cell types that co-express combinations of Thl, Th2, Treg and Th17 markers in an
environment-dependent fashion.

In contrast with the classical depiction of T cell differentiation potential as a branching tree, our computational study points
to a reticulate network of alternative, environment-dependent, differentiation and reprogramming events.



