Dear Dr. Bu, 

Therapeutic modulation of microglial activity is an innovative approach for treatment of Alzheimer’s disease (AD) and other neurodegenerative disorders and several TREM2 agonistic antibodies are already in clinical trials. However, we are missing biomarkers, which allow monitoring dynamic changes in microglial activities. Such biomarkers may also be very valuable for patient stratification and monitoring of microgliosis in clinical trials using anti-amyloid antibodies such as Lecanemab and Donanemab. To identify microglial activity state-dependent fluid phase biomarkers we made use of the two most opposite microglial activity states, which we have identified earlier (Götzl et al., EMBO Mol Med, 2019). In the Progranulin (GRN) knockout, microglia are hyperactivated, whereas in the TREM2 knockout microglia are locked in a homeostatic state. Using explorative non-targeted proteomics, we searched for a panel of proteins, which in biological fluids may indicate activity changes of microglia.  Proteomes of isolated microglia from the two knockout mouse models, as well as their cerebrospinal fluids were compared to proteomes from human iPSC derived GRN- and TREM2 knockout microglia (cell lysates and conditioned media). For complete translation, relevant to human patients, we also analyzed the CSF proteome of FTD-GRN carriers. By comparing the most differentially changed proteins, we found a panel of six proteins, which allowed the separation of FTD-GRN patients from healthy controls. We then made use of already published data from a cross-sectional observational study (Weiner et al., Clin Proteomics, 2022) to investigate if our top hits are also changed during AD. Strikingly, three of these proteins were not only significantly increased in the CSF of symptomatic AD patients, but even in individuals with mild cognitive impairment (MCI). Interestingly, this observation appeared to be driven by amyloid pathology, with a significant increase only observed in amyloid positive MCI cases but not in amyloid negative ones. These findings further support our idea that microglial responses are driven very early during disease progression by seeding of amyloid (Morenas-Rodriguez, Lancet Neurol, 2022). Finally, the biological functions of our top hits further emphasize that lipid dysmetabolism may be a common feature of neurodegenerative disorders.
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