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Aims:

The aim of this project is to better understand the molecular mechanisms required for
successful remyeliantion. Employing a toxic model of CNS demyelination, the expression of
various molecules on both the axon and the oligodendrocyte will be studied. Knowledge of
the regulation of the required signals will help to delineate the reasons for incomplete repair
in diseases like multple sclerosis (MS). These data will also be the basis for experimental
approaches to improve remyelination and repair. Ultimately such an approach may lead to

the design of regenerative treatment strategies in MS.

Background:

Demyelination in the central nervous system (CNS) is the neuropathological hallmark in
multiple sclerosis (MS), the most common cause of disability in young adults. Remyelination
by oligodendrocytes can be observed in 40 — 50% of lesions, but it is usually incomplete.
Enhancement of remyelination as a regenerative treatment is thus desperately needed, but
currently not available. The exact molecular mechanisms for remyelination are only partly
understood [1, 2]. The interaction between axon and myelinating oligodendrocytes is
essential for this repair process. However, only little is known about the molecular
mechanisms that regulate this interaction. We have established an animal model of toxic de-

and remyelination that allows to study these processes.

Research plan:

Experimental demyelination of the corpus callosum will be achieved by feeding of the copper
chelator cuprizone, an established model for toxic demyelination. Withdrawl of cuprizone
from the diet leads to spontaneous remyelination. During this process, the expression of
adhesion molecules like PSA-NCAM, integrins, and others will be studied using various
methods like immunohistochemistry, in situ hybridization, and rtPCR. Where applicable, the
functional importance of these findings will be studied in vivo in transgenic animals.

Additional tissue culture experiments with glial cells will allow to study intracellular pathways



and the regulation of the factors found to be of impotance for remyelination. Both the animal

model and tissue culture techniques are established methods in the lab.

Own previous work:

Our group has a strong interest in the investigation of mechanisms of remyelination. During
the last year we have established an animal model to study de- and remyelination in the CNS
(induced by cuprizone). Current projects use this model to analyze the role of cytokines and
chemokines during remyelination. Furthermore there is a large background in the cell culture
of glial cells, in particular oligodendrocyte precursor cells and microglia. These have been
used in the past to characterize chemokine receptors on oligodendriglia [3, 4] and to
investigate the mechanism of action of intravenous immunoglobulins [5, 6, 7, 8, 9], a

potential treatment to induce remyelination.
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