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Longitudinal study on the variation of the human gut microbiome 
composition in a multi-ethnic cohort and its predictive 
relationship with metabolic health



Healthy Life in an urban setting

First data collection: 2011-2015

25.000 participants

6 different ethnicities

Age 18-70 years
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What about ‘ethnicity’ influences the gut microbiome composition?



Ethnicity is many things, including genotype
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Does the human genome influence the gut microbiome composition?



Gut microbiome composition is associated 
with genome
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What associations are seen in other ethnicities?



Study design
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Which microbes are influenced by the human genome?

How can the genome influence the human gut microbiome?

Which gut microbes are potentially causal in cardiometabolic
phenotypes?

Are these effects ethnicity specific?



Gut microbes exhibit varying 
heritability
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Gut microbe heritability differs 
between ethnicities
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Human genetic loci associated with various gut 
microbes across ethnic groups

How can the genome influence the human gut microbiome?



Loci associated with gut microbes are 
expressed in the pancreas and gut
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The KCNJ6 gene encodes a potassium channel
Expressed in the pancreas
Regulates insulin secretion

Sakura et al. 1995

How can the genome influence the human gut microbiome?

Proteobacteria abundance



Human genetic loci associated with various gut 
microbial pathways across ethnic groups
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Loci associated with microbial pathways are 
involved in the immune system and expressed 
in the gut
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Superpathway of pyridoxal 5'-phosphate 
biosynthesis and salvage

CD83 gene ANO10 gene

Lactose and galactose degradation
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Bifidobacterium is associated with the LCT 
locus, but this may be ethnicity specific

European Dutch, p-value = 8.42x10-4 Ghanaian, p-value = 0.59

Bifidobacterium abundance Bifidobacterium abundance
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SNP effect on Clostridiales Family XIII

Clostridiales Family XIII potentially increases 
triglycerides

Which gut microbes are potentially causal in 
cardiometabolic phenotypes?
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Conclusion

Ethnicities exhibit different gut-microbe-to-genotype associations

Microbe-associated loci are involved in immune functions or intestinal secretions

Microbe-associated loci are located in genes expressed in the gut and pancreas

Gut microbes may influence cardiometabolic health factors
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Expanding cohorts in size and diversity

Characterize genome associated microbes

Mechanistic studies of potentially causal microbes
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