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In particular the methodologies covered include the modern techniques of 
micro-purification and micro-characterisation, the study of protein-protein 
interactions within complexes, or between the complexes and their milieu.

Cellular eCosystems: from modelling to treatment

Understand the normal and pathological functioning of cells from an integra-
tive perspective. This module shows how integrative approaches contribute 
to medical research. Covered areas include: transcriptomics and obesity, 
large-scale genotyping and cancer research, metagenomics and nutrition, 
single molecule micromanipulation and rearrangements in the human ge-
nome, systemic approaches to mitochondria-nucleus symbiosis.

Optional module (1st semester)

To choose among the recommended optional modules (http://www.master2-
bsc.ens.fr/spip.php?rubrique20), including several Pasteur courses (http://
www.pasteur.fr/ip/easysite/pasteur/en/teaching/)

An extensive laboratory internship (2nd semester)

The second semester includes a compulsory participation to a one-week 
workshop (held in Marseille in 2010 and 2011). During this week, each stu-
dent presents his research project. The rest of the week is devoted to the 
the study of molecular, cellular and evolutionary aspects of pattern formation 
in the course of development, with particular emphasis on the complemen-
tarity between experimental and mathematical approaches. Morning are 
devoted to conferences, whereas afternoons are reserved for discussions 
and small group work. At the end of the week, each student will present one 
reference article.

The goal of this master is to train young researchers to master the latest tech-
nological developments and essential concepts in the different disciplines, 
and weave them into an integrative analysis of major issues in contemporary 
biology at different scales.

The « Cell systems biology » program includes high level practical and theo-
retical teaching, as well as a semester-long internship in laboratories at the 
cutting edge of integrative biology research, with opening to several doctoral 
schools in Paris, France and abroad.

Four compulsory modules (1st semester)

struCture, dynamiCs and evolution of genetiC networks

Dynamical analysis of molecular interaction networks at the basis of biologi-
cal processes. Towards a proper understanding and modelling of the global 
behaviour of cells in silico. The first week cover the fields of high throughput 
approaches, from experimental design to statistical analysis of data. The se-
cond week introduces the methods and tools for the integration of the resul-
ting data in explanatory and predictive models of the behaviour and evolution 
of biological systems.

from single moleCules to ultrastruCtural Cell dynamiCs

To be able to access in situ, real time imaging of cell macromolecules and 
predict behavioural models to gain insight into cellular processes. We will 
show how different up-to-date imaging techniques give access to different 
temporal and spatial scales, and illustrate their use on a few system bio-
logy questions. This module combines theoretical and experimental courses, 
conducted in ENS labs.

Cell maChinery and regulation of gene expression

Study of the main multi-protein complexes which carry out major cell functions 
and in particular regulate gene expression including by epigenetic mecha-
nisms. Based on lectures, this module teaches the strategies leading to the 
identification and characterisation, both at the structural and functional level, 
of the multi-protein complexes involved in a given function or cell structure. 


