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1. PARTNERS INVOLVED IN THE COLLABORATION

Lead Higher Education Institute (HEI 1)

Institut de Génétique et de Biologie Moléculaire et Cellulaire (IGBMC), University of Strasbourg, France
Name and laboratory address of the thesis advisor at HEI 1

Prof. Brigitte Kieffer - Institut de Génetique et de Biologie Moleculaire et Cellulaire (IGBMC), Dep. Of
Neurobiology and Genetics, 1 rue Laurent Fries BP 10142, F-67404 ILLKIRCH FRANCE - Email: briki@igbmc.fr

Partner Higher Education Institute (HEI 2)

Bernstein Center Freiburg at the University of Freiburg, Germany

Name and laboratory address of the thesis advisor at HEI 2

Prof. Dr. Jirgen Hennig - Advanced Molecular Imaging Center, Medical Physics - Department of Radiology,
University Medical Center, Breisacher Stralle 60, PH2a, D-79106, Freiburg, Germany

Email: juergen.hennig@uniklinik-freiburg.de
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2. DESCRIPTION OF THE COLLABORATIVE PROJECT

Neuroimaging studies enabled the examination of the alcoholism’s dynamic course and its effects on the
brain microstructure and function during periods of drinking and sobriety. Modifications in the brain
fibers integrity and disruption of different neural circuitriesl were noticed. However, the alcohol induced
modifications can vary with multiple factors overtime, including sex?, genetic®, age at alcohol exposure®,
etc. Such factors are only possible to control and document in longitudinal animal studies designed for
identifying and tracking the relative contribution of the relevant variables. In this context, the aim of our
project is to combine brain magnetic resonance imaging (MRI), genetic and molecular approaches for
examining the brain adaptations to alcohol exposure, in validated animal models of alcoholism®. Using
structural and functional brain MRI, we will study the pathological brain neurocircuitry changes in mouse
models that mimic the various stages of alcohol addiction cycle. Recreational alcohol drinking, excessive
alcohol drinking and alcohol intoxication models are currently developed in the Strasbourg Lab. (IGBMC)
and will be included in our experimental paradigms. To test the hypothesis that the endogenous opioid
system®’ as well as other novel candidate genes for alcoholism (Nr4al and Gpr88), contribute to
modification of brain connectivity during alcohol addiction we will also image knockout mice for the
genes of interest (provided by IGBMC). Cutting edge mouse brain imaging approaches will be applied
using the knowledge and technology available in the Freiburg Lab. In-vivo non-invasive mouse brain DTMRI
and fiber tracking® will be used to map the structural connectivity fingerprints and to check the brain
fibers integrity overtime in the same individuals, at different stages of the addiction cycle. The functional
relevance of any identified alterations will be assessed by implementing the functional connectivity
(fcMRI) methodology (resting state fMRI) for the mouse brain and by using parallel behavioral tests. All
the mouse brain imaging experiments will be carried-out in Freiburg where two high field (9.4 Tand 7 T)
MRI scanners, dedicated for small animal research are available, along with latest mouse brain adapted
CryoProbe, known to provide increased sensitivity and to improve both temporal and spatial resolution
for brain imaging. This study will expand our understanding on the brain adaptations to alcohol exposure
overtime and will give insight about the implication of novel genes in alcohol intoxication, intake and
dependence at molecular and neuronal network level.

We estimate equal mobility periods, shared by the PhD student between Strasbourg (for the animal
models generation) and Freiburg Lab (for the brain imaging part). The project provides multidisciplinary
training using state-of-the-art techniques and therefore the successful candidate will be well placed for a
future career in biomedical and neuroimaging sciences.
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3. REQUIREMENTS FOR THE FELLOWSHIP

Applicants should have a BSc in biology/physics/biomedical science and a MSc in Neuroscience, Medical
Physics, Computational Neuroscience or Bioengineering (or in a related field), with a particular interest in
imaging techniques to study biological systems. Expertise and training in either molecular biology,
biophysics, imaging or animal model is desirable. Strong intrinsic motivation and an interest to study
neuroscience from cellular function to neurocircuitry formation are required. An interest in using MatLab
routines for MRI data analysis would be advantageous.



