Candida rugosa lipase administration alters Alzheimer’s disease pathology
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The gut microbiome consists of distinct symbionts including bacteria, yeast, virus, archaea and fungi that have a-diversity B-diversity
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HypOthESIS — Figure 3: Brain sections were stained for astrocytosis marker GFAP. Astrogliosis is significantly reduced in
= . "B 20 APPPS1 mice after 2 month of CRL treatment in both cortex and hippocampus compared to non. Both
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Animals
Transgenic male and female APPPS1 (n=9/group) were bred in-house and compared to C57BL6/J litter mates (n=9/group). All mice in this study were 8 month of age, co-

Figure 1: Cecal microbiome analysis. a-diversity. The shannon and simpson index were determined to
investigate differences in a-diversity, which remained mostly unchanged. B-diversity. Bray-Curtis dissimilarity
showed a significant separation between genotypes and treatment indicating compositional alterations due to
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Figure 4: Barnes Maze performance of CRL treated mice. A. The CRL treatment in APPPS1 was significantly
improved after CRL treatment, enhancing parameters comparable to wildtype mice. CRL treatment had a
trend to improve Wt memory treatment-dependent. B. APPPS1 animals move generally slower
independent of treatment, while only Wt significantly improved over time in the Barnes maze. Significance
probe: *p<0.05. Significance acquisition: *p<0.05 between WT and PSAPP receiving water, °p<0.05
between WT and APPPS1 receiving CRL.
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and MSDial. Data and statistical analysis was performed in MetaboAnalyst.

Immunohistochemistry

The collected brain hemisphere was fixed in 4% para-formaldehyde solution for 24h and subsequently dehydrated and embedded in paraffin. 9 um brain sections were
deparaffinized followed by rehydration through histoclear, an ethanol gradient and hydrogen peroxide treatment to reduce background staining. Sections were washed in
Phosphate Buffer Saline (PBS) and incubated in blocking serum before an overnight incubation at 4°C in a 1:8000 dilution of Glial Fibrillary Acidic Protein (GFAP) antibody
(Polyclonal Rabbit Anti-GFAP, DAKO, Z0334) solution. Next, the sections were washed in PBS and placed in secondary antibody Vectastain Elite ABC reagent for 30
minutes and DAB incubation for 1-3 minutes. Afterwards tissue sections were counterstained with Hematoxylin, dehydrated through an ethanol gradient and histoclear and
mounted in toluene. Once the slides were dry, images of 10x magnification of the hippocampus and cortex were taken using an Olympus BX63 Intelligent microscope and
quantified by ImageJ.

Barnes Maze

The Barnes maze had a flat, circular platform with 18 equally spaced holes around the outer perimeter of the maze. The target hole had a box positioned directly beneath it
that allowed the mice to exit the maze. Distinct visual cues were positioned on each of the four walls. Mice were trained for 4 days (4 min/trial/day) to use the cues to
locate the target hole and escape the maze, which was achieved when the mouse entered the target box positioned under the target hole. On day 5, the target box was
removed in order to test for learning and spatial memory in a 90-second probe trial. Each trial was tracked and recorded using EthoVision XT 14 software. Statistical
analysis was performed with 3-way ANOVA testing for acquisition and one- or two-way ANOVA dependent on the respective parameter with post-hoc multiple
comparisons.
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Figure 2: Cecal metabolome in CRL treated mice compared to control. A. Random forest analysis of combined
treatment and control groups, highlighting three metabolite groups: ethanolamine, galacturonic acid and
hydroxy indoles. B. Pathway analysis of identified metabolites identified five significant all connected by the six

Conclusions

Our results demonstrated a significant difference in B-diversity when comparing treatment and genotype effects, which suggests, as expected, a stronger genotype than treatment dependent effect on the gut microbial
composition, however, both cause significant dissimilarities in the microbial composition. To determine the functional effect of these differences, we performed a metabolomics analysis in the cecal environment. Our focus on
the treatment dependent metabolites resulted in identification of ethanolamine, which can promote growth of pathogenic bacteria. Although this might be in correlation with the treatment-dependent increase of
Proteobacteria and detected genera, it needs to be further investigated to determine the pathway and effect of this metabolite in the host environment. The identified hydroxy indole group, however, which comprises
metabolites of the tryptophan metabolism, are directly synthesized by the gut microbiota, show neuroprotective effects in the brain against oxidative cell death and could be connected to the determined brain pathological
effects®. We determined that astrocytosis was reduced in both cortex and hippocampus due to CRL treatment and similarly, that learning and spatial memory in the Barnes maze improved due to CRL treatment. Based on
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