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Nature, Nature Medicine, Lancet: referee on a regular basis
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Research sketch:

In 1992, Charles Weissmann asked me to collaborate with him and Hansruedi Bieler on the
characterization of mice deficient in the normal prion protein. These mice turned out to be resistant to
prions (1). | then found that expression of the normal prion protein by neurons is necessary for the
development of histological damage (2). My lab showed that "neuroinvasion”, i.e. the process by
which prions march through the body of the host towards the brain, relies on expression of the normal
prion protein in a non-hematopoietic extracerebral site (3). We then developed the hypothesis that
neuroinvasion takes place in distinct steps: first the epithelial is trespassed (4), then the
lymphoreticular system is colonized. Finally infectivity progresses from lymphoreticular organs to the
central nervous system (5) via sympathetic nerves (6, 7). We are now testing the role of microglia
using a conditional microglial paralysis model (8).

My lab set out to identify the lymphoreticular compartments responsible for the spread of prions. B-
lymphocytes are required for peripheral prion pathogenesis (9), although the presence of the normal
prion protein on B-lymphocytes is not necessary for this process (10). With Charles Weissmann, we
found that one mechanism of action of B cells consists of presentation of lymphotoxins to follicular
dendritic cells(FDCs) (11). This finding may pave the way to post-exposure prophylaxis (12) exploiting
the anti-prion effect of soluble lymphotoxin-3 receptors. The distance between FDCs and splenic
nerves was found to determine the velocity of neuroinvasion (13). M. Glatzel and | also found PrP%°
also in lymphoid organs of patients with Creutzfeldt-Jakob disease (14), suggesting similar
pathogenetic mechanisms in humans and mouse models. As B-cells home to inflamed organs, we
tested whether inflammation specifies the organ tropism of prions. This prediction proved correct (15).

But why do follicular dendritic cells accumulate prions? We tested whether prion uptake may be
complement-mediated. Indeed, certain components of the complement system proved to play an
important role in pathogenesis (16). Progress in the understanding of pathogenesis and a elucidation
of possible therapeutical and prophylactic approaches, such as immunotherapy (17) must go hand-in-
hand with diagnostic procedures. With this in mind, we initiated a screen for plasma proteins that bind
specifically disease-associated prion protein (18, 19). In addition, we found that soluble dimeric prion
protein binds selectively PrP*¢ (20). This may be exploitable as the basis of a sensitive diagnostic
assay, possibly for BSE and for human prion diseases.
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