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• AD is the leading cause of dementia, with 
protein aggregates in the 
brain and cognitive impairments.

• The biggest risk factor is age and 
environmental factors may also play a role.

• Aging changes the gut microbiome, which can 
affect immunity and the brain.

• The microbiome is altered in AD, but whether 
it contributes to disease pathogenesis is 
unknown.
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1) Microbiota from male 
and female AD patients 
and age-matched healthy 
controls.

2) 4 day antibiotic 
treatment:
metronidazole, 
penicillin, ampicillin, 
vancomycin

3) Microbiota transferred 
via oral gavage to WT and 
APP/PS1 mice

4) Cognition and 
memory tested in Y-maze 
test at 5.4 months of age.

5) Peripheral monocytes 
characterized by Flow 
Cytometry at 5.8 months 
of age

6) Microglia sorted and 
sequenced

3x in first week, followed by 
1x every other week until 5.2 
months of age
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Donor Microbiota

A) The bacterial relative abundance of 
the human microbiota donors.

HC – healthy control; AD – Alzheimer’s
F – female; M – male 

Short-Term Memory

Central Immunity 

D-F) Microglial genes modulated by AD-microbiota in WT mice, p < 0.05, NCounter Advanced Analysis
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Peripheral Immunity 

G) Female and 
male APP/PS1 
mice colonized 
with AD 
microbiota 
had decreased 
splenic CSF1R+ 
monocytes.
CSF1R is a gene 
critical for 
maintaining 
monocyte
function.
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B) The female AD recipients made fewer 
alternations when exploring the Y-maze. 
This indicates a lack of short-term memory.

• AD microbiota impairs 

spatial memory in females

• AD-F mice had higher levels of 

human-derived Bacteroides

species

• AD microbiota 

induces neurodegenerative 

phenotype of microglia and 

monocytes

• AD microbiota altered genes 

related to:

o Microglial activation and 

response to bacteria

o Inflammation 

o Cytokine regulation

o Homeostasis 
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Recipient Microbiota
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AD-F vs:

C) Microbiota differences of mice colonized with AD-F microbiota vs. HC-F, 
HC-M, and AD-M microbiota, normalizing for genotype and study timepoint, 
analyzed with multivariate analysis with linear models (MaAsLin), FDR-
adjusted P values. 
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