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Looking in the human genome for 

the key to aging…

…has cost billions!



…are we looking in the   

           right place?



20,000
human genes

1%

2-20 million
microbial genes

We ignore 99% 
of our genes…

the ones we 
can change!



We can build predictive models 
for many traits related to longevity 

from the microbiome





Classifying lean/obese*:

57% accuracy from human genes

vs

90% accuracy from microbial genes

*Random Forests classifier
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Some microbiome patterns,
even the human brain
can decipher



Source: Yatsunenko et al. 2012 Nature

>95% of gut microbiome 
change by 2.5 years

Malawi
Venezuela

United States



11

83 questions
Samples from 37 countries
>25,000 samples!



Microbiome changes with age in adults are subtle…

Source: de la Cuesta-Zuluagua et al. 2019 mSystemsX



12 years 5 years 4 years
💩 ✋💋



How does your microbiome age compare to “normal”?
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or ?

Your 
 microbes 
        decide!



MIND: 

Mediterranean-DASH Diet Intervention 
for Neurodegenerative Delay

BEAT: 

Brain Energy for Amyloid 
Transformation in Alzheimer's Disease 
Study


POINTER: 

U.S. Study to Protect Brain Health 
Through Lifestyle Intervention to Reduce 
Risk

Direct Effects

Microbiota-Mediated

Effects

BEAT-AD

Diet/Microbiome AD Studies

Influence of Controlled Diets on 
Gut Microbiome, Metabolome, 

and Cognitive Function

U19AG063744



Reference data driven 
metabolomics

Diet readout from clinical 
samples

Wout Bittremieux

Julia Gauglitz

Kiana West



Diet readouts from fecal samples distinguish omnivores from 
vegetarians?

PCA of food counts



Percent forgetting: higher in ADForgetting %

Forgetting

Learning: lower in ADLearning

Immediate: lower in ADImmediate

Forgetting: higher in AD

Foods that correlate with memory: Rey's Auditory Verbal Learning Test (RAVLT) 

Scored based on: Number of words recalled from a list, read to the patient verbally



Forgetting %

Forgetting

Learning

Immediate

Sugarcane (sugar), Soda 

= Worst forgetting/inability to learn

Fish, Strawberry, Mushroom

= Improvement in learning

Correlation is not causation but enables hypothesis formulation with diet and disease severity

Scored based on:Number of words recalled from a list, read to the patient verbally

Foods that correlate with memory: Rey's Auditory Verbal Learning Test (RAVLT) 
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