
 Alterations in gut microbiome has been 

observed in Parkinson’s disease

 PD intestinal microbiota induces motor and 

cognitive deficits

 Microbiota can contribute to motor 

dysfunction in PD by modulating microglia

 Some PD patients develop dementia (PDD), 

but the role of the gut microbiota is 

unknown

 Some genetic alterations increase the risk 

of PD, but may be modified by 

environmental variables, including the gut 

microbiota
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Study Design
Results

Microbiota from PDD patients induced motor 

dysfunction in males and cognitive 

impairments in 3KL mice.

PDD microbiota modulated microglial genes 

involved in endocytosis and linked to PD.

This suggests that the gut microbiota may 

contribute to PDD by influencing microglia.
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Figure 1. The PD affected E46K a-syn microbiota impairs motor and cognitive outcomes in a-syn 3KL mice. Male mice colonized with microbiota from 

PD/PDD affected male E46K carrier A07 show motor (A) and cognitive impairment (spatial working and cognition memory, Y maze, B) after ~1.5 months 

treatment. C. Female mice colonized with microbiota from PD affected female E46K carrier A03 show learning and recognition memory impairment after 3.5 

months treatment. Statistics: A. One way-ANOVA p=0.0066, B. & C. Paired- T test. 
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Figure 2. Altered microbial profiles in a-syn 3KL male mice. A-C Compositional 

differences were determined using linear discriminant analysis effect size (LEfSe) with α set 

at 0.05, and the effect size set at greater than 2: D) ADONIS test shows major sources of 

microbiome variation
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Figure 3. Microbiota from E46K kindred modulates microglia. 

A) Heatmap of genes that differ between both PDD vs. Non-

carrier and vs. no CNS, DESeq p < 0.05. B) Select genes 
modulated by PDD/DLB (Dementia with Lewy Bodies) microbiota 

Results and Conclusion

The gut microbiota and their metabolites modulate the neuroimmune

axis in neurodegenerative diseases such as Parkinson’s disease (PD).

Variable disease penetrance can occur in individuals with genetic risk

factors, which we hypothesize may be modulated by the gut

microbiota. To investigate this, we colonized male and female PD

transgenic mice (3KL mice) with gut microbiota from a Spanish

kindred of familial PD carrying the E46K mutation in the alpha-

synuclein gene and compared symptomatic carriers vs. asymptomatic

carriers and non-carrier familial controls. Male mice colonized with

symptomatic PD microbiota showed increased clasping and cognitive

impairment as measured by the Y maze, and females showed

cognitive impairment as measured by the novel object recognition

test. We investigated changes in the gut microbiome by 16S rRNA

sequencing and found treatment, age, and sex contributed to

microbiome variance (ADONIS, p<0.001) and identified bacteria that

correlated with motor and cognitive function. We also found that mice

colonized with symptomatic microbiota had increased microglial

expression of Sorl1, a gene previously linked to familial PD. Taken

together, these data suggest that the PD gut microbiota influences

microglia, motor, and cognitive function and identifies specific

bacteria that may mediate this effect.
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