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Proposal (250 words):

Introduction: The brain consists of a variety of cell types, and neurons only constitute around half of the brain
cell population. The other cell populations, collectively known as glial cells, support and interact with neurons
in various ways. Glial cells play a pivotal role in normal brain function as well as neurodegenerative and other
disorders, and thus their understanding is of importance in the context of public health. However, while glial
cells are known to play an important role in brain metabolism overall, their particular metabolic functions and
interactions are far from understood.

Hypothesis and Objectives: This project will study the metabolic functions of different types of glial cells, as
well as their metabolic interactions, and how these are affected in aging and different pathological conditions.

Setting and Methods: The project will make use of large publicly available neuroscience transcriptome data
sets to build models of the metabolic network of various types of glial cells, and to study how these glial cells
interact with each other in the brain. The project will then make use of other transcriptomes to investigate
these interactions in aging and in various diseases of the central nervous system.

Impact: The metabolic functions and interactions of glial cells in normal brain function address an important
knowledge gap in basic neuroscience; while their perturbations in aging, neurodegenerative diseases and other
pathological conditions could help to elucidate disease mechanisms as well as suggest potential intervention
strategies — with strong potential impact in healthy aging and disease diagnosis and therapy.

Requirements candidate: Highly motivated student with good English communication skills and proactive and
resolute attitude. The project requires good programming skills and an interest for the complexity and diversity
of the brain’s heterocellular population. The ideal candidate would have a foundation in biochemistry and
cellular metabolism on the one hand, and some computational skills on the other hand, preferably in Matlab.
Applications with background in only the biochemical or computational side are still welcome, if the applicant
can make a case for being able to catch up in the other aspect.

Keywords: Biological Foundations of Human Health and Diseases, Computational Biology, Systems Biology,
Metabolic Modeling, Neuroscience, Aging
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