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Dr. Felix Sommer
Establishment and selection of our second genome: microbial effects on host
physiology

Recent technological advances in detecting individual microbial species have revolutionized our
understanding of an individual organism. All living beings are closely associated with a huge
variety of microbes, most of which are bacteria and reside within the gastrointestinal tract.
These microbiota have diverse and immense effects on host physiology1. However, the vast
numbers of intestinal bacteria represent a substantial threat. Furthermore, the gastrointestinal
tract is a very dynamic habitat and the composition of the microbiota can change very rapidly.
Host physiology, however, depends on a stable microbiota that provides suitable biochemical
properties. Thus, host-microbial interaction has to be tightly regulated on a cross-species level.
Collectively, my research projects aim to get insides into the molecular regulation of hostmicrobial homeostasis and the effects on host physiology. The main findings were:

1. The glycosylation pattern of the intestinal mucus layer has selection effects on
microbiota composition and thereby contributes to intestinal inflammation and tissue
architecture2.
2. Expression of the innate immunity component DUOX2 is specifically induced by the
microbiota through two different signaling pathways in the ileum and colon
epithelium with implications for gut inflammation3.
3. The microbiota elicits global but site-specific responses in the intestinal epithelium
and employs distinct regulatory networks to modulate the host’s transcriptome4.
Together, these findings demonstrate the diverse effects of the resident microbiota for host
physiology and this knowledge might ultimately be used to develop novel therapies for the
treatment of several diseases, e.g. chronic intestinal inflammation or the metabolic syndrome.
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