Post-doc position in Computational biology

A large scale regulatory network logical model and a regulated genome
scale metabolic model to assess the regulatory role of sRNAs in E.
coli adaptation to environmental changes

Location: Institute of Mathematics of Marseille (I2M)
Duration: 18 months
Starting date: As soon as possible...

Scientific context: This position is in the context of the collaboratif ANR
project KineBioTics, with the LCB (https://Icb.cnrs.fr/team/py/ ). The appli-
cant will be part of the MABioS team (http://mabios.math.cnrs.fr/index.html)
at 12M.

In Escherichia coli and other bacteria, small regulatory RNAs (sRNAs) were
shown to play crucial roles in a wide variety of pathways. It remains to under-
stand the dynamical properties and advantages of RNA regulation as compared
to classically studied protein regulators. The goal of the proposed project is to
develop a series of models disclosing the role of (some) sRNA in E. coli adap-
tation to environmental changes, with a particular focus on the Fe-S cluster
biogenesis. The hired postdoc will develop a workflow to (semi)-automatically

e extract the complete regulatory network as currently available from the
E. coli reference database regulonDB [I],

e define an annotated Boolean model for this regulatory network through
an extension of the tool GINsim, which is devoted to logical modelling [2]

e perform a thorough analysis of this genome scale regulatory network con-
fronted to existing data related to e.g. E. coli stress adaptation and an-
tibiotics resistance.

e reduce the complete regulatory network to transcription factors regulating
metabolic genes (and possibly relevant sSRNAs), and use it as regulatory
constraints for a GSMM (to be retrieved from the BiGG database [3]).

e use Flux balance analysis (FBA) and its variants to predict effects of
genetic changes (including sRNA perturbations) on growth, metabolite
yields, and reaction fluxes,

e expand the logical model of Fe-S cluster biogenesis regulatory network
by extracting from the complete regulatory model the regulation of Fe-S
cluster biogenesis, involved in membrane permeability and resistance to
specific antibiotics, [4].

This workplan can be modulated depending on the candidate preferences.
Competence: A good understanding of biological networks is expected, with

a proficiency in computational programming. Experience in modelling will be
a plus.

Contact: Elisabeth Remy (elisabeth.remy@univ-amu.fr) and Claudine Chaouiya
(claudine.chaouiya@univ-amu.fr).
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