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microbiome dysbiosis contribute to sarcopenia?
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Description
Background:
Liver cirrhosis is a common health problem leading to more than 1 million deaths per year, many of them in young and
middle-aged people. More than 50% of patients with liver cirrhosis suffer from sarcopenia, leading to complication
including a higher mortality risk and a loss in quality of life and working capacity (1, 2). The mechanisms of sarcopenia
in cirrhosis are poorly understood and therefore no specific therapeutic approaches are available. The composition
of the gut microbiome is altered in liver cirrhosis and contributes to an increased gut permeability, intestinal bacterial
translocation and inflammation (3-8). The gut microbiome may influence muscle metabolism via inflammatory or
metabolic pathways (9).
Hypothesis:
We hypothesize that the composition and function of the faecal microbiome is altered in cirrhosis, leading to increased
gut permeability, translocation of bacterial products and metabolites and inflammation, which contributes to the development of sarcopenia. Therefore, the aim of the study is to perform a clinical study to obtain biomaterial from
patients with liver cirrhosis with and without sarcopenia in order to assess a large number of biomarkers, perform in
silico data modelling and cell culture studies to understand the mechanistic interplay between gut microbiome and
muscle metabolism.
Objectives of the study are:
1. To study diversity, taxonomic composition and function of the faecal microbiome in liver cirrhosis patients with
and without sarcopenia
2. To study faecal, serum and urine metabolome composition as well as gut permeability, inflammation and bacterial translocation in these patients
3. To search for markers of dysbiosis, microbial metabolism, gut permeability, inflammation and bacterial translocation to identify the most likely factors influencing sarcopenia
4. To test the identified molecules in cell culture studies to discover potential diagnostic and therapeutic targets
Methodology:
All patients will be thoroughly assessed for sarcopenia, gut barrier function, bacterial translocation and inflammation
with a broad range of clinical marker and biomarker. Furthermore, in this cohort, a multi-omics approach assessing
the composition and function of the gut microbiome and the stool, serum and urine metabolom using 16s rRNA
sequencing, shot gun sequencing and NMR metabolomics methods will be performed. This will be followed by in silico
modelling using univariate regression methods, supervised learning analysis with Random Forest Algorithms, LDA
effect size and Least absolute shrinkage and selection operator (LASSO) to identify biomarker signatures associated
with sarcopenia. The results from this in silico approach will be used for mechanistic cell culture studies to assess the
pathophysiological role of the identified microbial species and metabolites in the development of sarcopenia.
Expected Outcome:
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The PhD student within this project will learn a large variety of clinical assessments, laboratory techniques and will
develop thorough bioinformatics knowledge. The results of this project will help to better understand the pathophysiology of sarcopenia in liver cirrhosis and will allow the development of targeted therapeutic interventions. These
results will directly impact of patient care and will hopefully enable us to prevent and treat sarcopenia in cirrhosis in
order to improve survival and quality of life in these patients.
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