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Abstract 

 

Cholesterol plays an essential role in eukaryotic life as a structural building block of cell 

membranes and for signalling1-2, and it is the precursor of vital biomolecules including bile 

acids or vitamin D3. While the mechanisms of cholesterol homeostasis have been largely 

investigated but the role of microbiome-related functions on cholesterol metabolism are still 

poorly understood. The gastro-intestinal tract hosts millions of bacteria, viruses, archaea, 

parasites and fungi that influence the metabolic abilities of their host. Many of these microbes 

generate metabolites that the enzymes from the host are not capable of producing4. In most 

individuals, much of cholesterol in the gut undergoes microbial conversion to its major 

metabolite in faeces, coprostanol. 

  

Coprostanol, a 5β-stanol, is uniquely formed through microbial saturation of its precursor Δ5 -

sterol cholesterol by specific bacteria present in the gut of mammals5, and it’s generation 

depends primarily on the diet, the endogenous cholesterol biosynthesis and the efficiency of 

the gut microbial action, which produces a specific chemical signature6-7.  Coprostanol, is the 

result of the conversion of dietary and de novo synthesized cholesterol6. This microbial 

conversion occurs in most humans, and prevents the reabsorption of cholesterol in the colon, 

which can be an advantage against cholesterol-related cardiovascular diseases4.   

 

Nevertheless, the microbial actors behind this conversion are yet to be elucidated, and only a 

few cholesterol reducing bacteria, mainly Bacteroides and Eubacterium, have proven to be able 

to convert cholesterol into coprostanol in vitro8-9. Further, the genes or enzymes involved in 

this conversion remain poorly investigated.  

 

Once excreted, coprostanol is believed to remain mostly intact during early diagenesis, which 

together with the characteristic distribution of coprostanol and its homologues according to 

their origin, makes them ideal candidates to serve as faecal biomarkers for source assignment5. 

Recent studies have provided a great deal of information regarding the differences between 

animal faecal fingerprints. However, little is known about the individual variations and their 

relationships with the microbiota, as well as the preservation and early diagenesis of 

coprostanol in the fossil record.  

 

In order to assess the origin, preservation and early diagenesis of coprostanol, we present GC-

MS data from faecal samples in different stages of maturation, including samples collected 

from healthy individuals with different diets and lifestyles, 1000 years-old mummified gut 

tissues and 50k years-old putative Neanderthal coprolites. We also aim to identify the main 

actors of this microbial conversion using a combined multiomic approach. 
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In this study, we show a high diversity in faecal lipid contents, which can be related to inter-

variation of gut microbiome. Our results highlight the complexity of 5β-stanol production in 

the gut and its application as a biomarker for source assignment. The application of a multiomic 

approach sheds light on the metabolism of cholesterol in the gut and the bacteria in the gut 

community carrying this conversion.   

 

A better understanding of the origin, preservation and diagenesis of coprostanol and its 

diagenetic products (coprostane) can open a new window onto comparative studies of 

contemporary and ancient microbiomes.  

  

 

 
Figure 1 Box plot showing the conversion of cholesterol to coprostanol in urban and non-

urban populations. Right, the proportion of good and poor converters in humans from US and 

non-urban populations.  

 

 

References 

 
1. Simons, Kai, and Elina Ikonen. "How cells handle cholesterol." Science 290.5497 (2000): 

1721-1726. 

2. Sheng, Ren, et al. "Cholesterol modulates cell signaling and protein networking by 

specifically interacting with PDZ domain-containing scaffold proteins." Nature 

communications3 (2012): 1249. 

3. Russell, David W. "Fifty years of advances in bile acid synthesis and metabolism." Journal of 

lipid research50.Supplement (2009): S120-S125. 

4. Gérard, Philippe. "Metabolism of cholesterol and bile acids by the gut 

microbiota." Pathogens 3.1 (2013): 14-24. 

5. Leeming, Rhys, et al. "Using faecal sterols from humans and animals to distinguish faecal 

pollution in receiving waters." Water research 30.12 (1996): 2893-2900. 

6. Sistiaga, Ainara, et al. "New insights into the evolution of the human diet from faecal 

biomarker analysis in wild chimpanzee and gorilla faeces." PloS one 10.6 (2015): e0128931. 

7. Kriaa, Aicha, et al. "Microbial impact on cholesterol and bile acid metabolism: current status 

and future prospects." Journal of lipid research (2018): jlr-R088989. 

8. Eyssen, Hendrik J., et al. "Biohydrogenation of sterols by Eubacterium ATCC 21,408—nova 

species." European journal of biochemistry 36.2 (1973): 411-421. 

9. Gérard, Philippe, et al. "Bacteroides sp. strain D8, the first cholesterol-reducing bacterium 

isolated from human feces." Applied and environmental microbiology 73.18 (2007): 5742-

5749. 

 


