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Alzheimer’s disease (AD) poses a huge emotional and financial burden on our aging population. While no effective disease-modifying
drugs currently exist, physical exercise has been shown to protect from AD through unknown mechanisms. In EXERBRAIN we will test
the hypothesis that the protective effect of exercise on AD is mediated by normalization of brain (lipid) metabolism in AD and
subsequent reduction of lipid-induced AD pathogenesis. EXERBRAIN will for the first time test this hypothesis through an
interdisciplinary and translational consortium, combining the unique expertise from three leading research groups from Germany, the
Netherlands and Spain. The expertise of these groups includes the role of exercise on metabolism in mice, the role of brain lipid
metabolism in AD pathogenesis in human induced pluripotent stem cell (iPSC)-derived brain cells and the relationship between
exercise and AD biomarkers in a human cohort at risk for AD respectively.

The EXERBRAIN consortium will generate a highly detailed transcriptional and metabolic map of the effects of exercise on the mouse
brain and validate these results in a human cohort at risk for Alzheimer’s disease. In addition, EXERBRAIN will mimic brain-metabolic
changes in human iPSC-derived neurons, astrocytes, and microglia to uncover the mechanisms that connect the effects of exercise on
brain metabolism to key AD pathological processes including enhanced generation of Amyloid-beta, accumulation of
hyperphoshorylated Tau and neuroinflammation. Together these data will provide a novel framework detailing the effect of exercise
on the brain under normal and AD-conditions, while also connecting metabolic changes to the pathobiology of AD and providing novel
brain metabolic biomarkers that can be used to monitor the effects of exercise on the brain in living human subjects.

Overall EXERBRAIN will uncover the molecular pathways connecting exercise to brain metabolism and AD pathogenesis, thereby
generating a novel understanding of the mechanisms underlying the protective effect of exercise as a non-pharmacological
intervention for AD.

Total Funding : 830 K€

Duration: 3 years

Coordinator: Dr. Rik van der Kant
D4 : r.h.n.vander.kant@vu.nl

Consortium Members

= Rik van der Kant Amsterdam University Medical Center, Netherlands

E Alexander Bartelt Ludwig-Maxmilians-University Munich, Germany

Eider Arenaza-Urquijo IIS Institut Hospital del Mar d'investigacions Mediques, Spain
m Cigir BIRAY AVCI Ege University Medical School, Turkey




