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Our two genomes



The Gut Microbiota in Humans

• Gut microbiota (formerly called gut flora) is the name 
given to the microbe population living in our intestine. It 
contains tens of trillions of microorganisms, including at 
least 1000 different species of known bacteria with more 
than 3 million genes (150 times more than human genes) 

• Microbiota can, in total, weigh up to 2 kg. One third of our 
gut microbiota is common to most people, while two 
thirds are specific to each one of us. In other words, the 
microbiota in the intestine is like an individual identity card

www.gutmicrobiotawatch.org/gut-microbiota-info/



Methods for studying the microbiota 

Fredrik Karlsson et al. Diabetes 2013;62:3341-3349



Tremaroli, Bäckhed

Nature 2012; 489:242–249

Gut microbiota and

its consequences

for health

-Metabolism

-Obesity

-Immunology

-Vascular function

A link to early life
colonization of the GI
tract of newborns
during delivery





The gut microbiota affects lipid uptake and chylomicron formation by modulating bile acid 

transformations and gut transit time. Furthermore the gut microbiota is instrumental in 

fermenting complex polysachharides to short chain fatty acids that may act as a lipogenic 

substrates in the liver. In addition, the gut microbiota suppresses expression of 

Angiopoietin-like protein 4 (Angptl4) in the intestinal mucosa, which increases LPL 

mediated triglyceride storage in adipose tissue and reduces serum triglyceride levels. 

Angptl4 also promote fatty acid oxidation by a yet unidentified receptor.

The gut 

microbiota 

affects host 

lipid 

metabolism

Bäckhed F, et al. Biochim Biophys 

Acta. 2010 Mar; 1801(3): 240–245.





Community similarity within and between families across body sites, and 

taxa contributing to these differences

Song SJ, et al. Elife. 

2013 Apr 16;2:e00458.



Conclusions: This analysis underscores the 

complex interactions that give rise to a 

personalized microbiota and suggests the 

value of studying families as a surrogate for 

longitudinal studies.

Schloss et al. Microbiome 2014; 2:25



Nature 2013





PNAS 2010



- Gut microbiota in healthy individuals is characterised by an abundance of specific
genes (like HGC) and specific bacteria (for example Akkermansia and metabolites
(like SCFAs) that interfere with host gut-barrier function and metabolism

- Obesity and T2D are characterised by a lower abundance of specific bacteria, SCFAs
and LGC, leading to gut-barrriear dysfunction, low-grade inflammation and altered
glucose, lipid and energy metabolism

Abbr: HGC high gene count; LGC low gene count; SCFA short-chain fatty acid



Pathways Linking 

Dietary 

Phosphatidylcholine, 

Intestinal Microbiota, 

and Incident Adverse 

Cardiovascular Events

Tang W, et al. N Engl J Med 2013



Rogler G, Rosano G. The heart and the gut. Eur Heart J. 2014;35:426-30

“In summary, recent data on potential interaction between the gut
and the heart are intriguing. However, the evidence we have so 
far is preliminary. In large cohort studies, it needs to be evaluated 
whether, indeed, increased levels of bacterial products can be 
found in patients with atherosclerosis or CHF. 

The interesting and innovative field of heart–gut interaction still 
waits for more cardiologists and gastroenterologists to collaborate 
on these important topics.”



TMAO is a biomarker able to predict increased risk for future 

cardiovascular events (death, myocardial infarction, and stroke)

by a pathway involving dietary nutrients such as phosphatidyl-

choline, choline, and carnitine interacting with gut microbiota

Tang WH, et al. N Engl J Med. 2013;368:1575-84

Conclusions: High TMAO levels were observed in patients with 

CHF, and elevated TMAO levels portended higher long-term 

mortality risk independent of traditional risk factors and cardiorenal 

indexes. 
Wilson Tang WH et al. J Am Coll Cardiol 2014;64:1908–14



Estimates of Major Adverse Cardiovascular Events, According to the Quartile 
of TMAO Level – a biomarker for diet-microbiota interaction

Tang WHW et al. N Engl J Med 2013;368:1575-1584

TMAO =  trimethylamine-N-oxide (linked to lecithin)



Wilson Tang WH et al. J Am Coll Cardiol 2014;64:1908–14

TMAO



Rogler G, Rosano G. The heart and the gut. Eur Heart J. 2014;35:426-30



All so far GWAS identifierade SNPs for  CVD/lipids/T2D/obesity genotyped
GWAS + exome chip in 12,000



Ohro-Melander M, et al. Unpublished data 2014

The Malmo Offspring Study (MOS) – Preliminary results 1



Ohro-Melander M, et al. Unpublished data 2014

The Malmo Offspring Study (MOS) – Preliminary results 2



Interventions to improve gut 
microbiota composition



Traditional yoghurt from Bulgaria

Home-made kapusta (”Sauerkraut”) from Poland



Proposed mechanisms by which yogurt consumption as part of 
a balanced diet exerts beneficial health effects

Marette A , and Picard-Deland E Am J Clin Nutr 2014;99:1243S-1247S



Dietary Patterns Differently Associate with Inflammation 

and Gut Microbiota in 45 Overweight and Obese Subjects

Cluster 1 = most unhealthy diet pattern of three clusters

Microbiota

Kong LC, et al. Plos One 2014 Oct 20;9(10):e109434.



Significance: 

“The present study showed that ezetimibe taken alone is able to modify 

the composition of gut microbiota in favor of Lactobacillus spp. These 

results suggest that members of the genus Lactobacillus play an important

role in cholesterol metabolism, even in normocholesterolemic mouse 

model.”

Catry E, et al. Life Sciences 2015; 132:77–84



Summary

 Gut microbiota diversity is influenced by dietary habits, genetic 

susceptibility and may influence bodily functions

 Studies have shown associations between microbiota pattern and 

body composition (obesity), glucose and lipid metabolism, and 

immunology, maybe also with vascular function and hypertension

 Pilot data from the Malmo Offspring Study (MOS) have shown that 

microbiota patterns differ in relation to dietary intake and family 

history of CVD (Orho-Melander M, et al, 2014)

 It may be possible that microbiota patterns, as well as bodily 

functions, could be positively influenced by functional food 

products - to be further explored…

PN 2015


