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Host genetics plays a role in determining gut microbiome 
composition

1. The relative abundances of certain bacteria in 
the gut are heritable.

2. We can identify variants in the human 
genome associated with bacterial abundance.

3. We can identify candidate host tissues where 
this genetic variation acts.
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Abundances of select bacteria are heritable
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Open questions:

1. Are relative abundances of specific bacteria heritable?

2. Which variants in the human genome are associated 
with bacterial relative abundance?
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1. Are relative abundances of specific bacteria heritable?

2. Which variants in the human genome are associated 
with bacterial relative abundance?

3. In which host tissues do genetic variants act to 
influence microbiome composition?



What are the relevant cell types host genetic variants may act in to 
influence microbiome composition in the gut?

1.GWAS underpowered 

2.GWAS hits in genes or regulatory 
regions 

3.Regulatory regions tend to be cell 
type or temporally specific 

➡Can we look at putatively regulatory 
regions in many cell types to identify 
tissues in which host genomic 
variation affects bacterial composition 
in the gut?
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What are the relevant cell types host genetic variants may act in to 
influence microbiome composition in the gut?

1.GWAS underpowered 

2.GWAS hits in genes or regulatory 
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What are the relevant cell types host genetic variants may act in to 
influence microbiome composition in the gut?

1.GWAS underpowered 

2.GWAS hits in genes or regulatory 
regions 

3.Regulatory regions tend to be cell 
type or temporally specific 

➡Can we look at putatively regulatory 
regions in many cell types to identify 
tissues in which host genomic 
variation affects bacterial composition 
in the gut?

brainregulatory	regions
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DNase hypersensitivity sites (DHS) identify active gene regulatory 
elements

Crawford et al. Nature Methods 2006
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Using DNase hypersensitivity sites (DHS) to identify ”pathogenic” 
cell types
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Using DNase hypersensitivity sites (DHS) to identify ”pathogenic” 
cell types
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Using DNase hypersensitivity sites (DHS) to identify ”pathogenic” 
cell types
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the gut are heritable. ●
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2. We can identify variants in the human 
genome associated with bacterial abundance.
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Conclusions:

1. The relative abundances of certain bacteria in 
the gut are heritable. ●
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2. We can identify variants in the human 
genome associated with bacterial abundance.
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3. We can identify candidate host tissues where 
this genetic variation acts. ●●
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