
PROF. PHILIPP ENGEL 
(FBM / DMF)

Animals harbor specialized bacterial communities in their guts, typically referred to as gut microbiomes. Despite the importance 

of gut microbiomes for host health, surprisingly little is known about their evolution. There is evidence that the complexity of the 

mammalian gut microbiome has emerged through the diversification of a few founder lineages. However, how lineages have 

diversified into discrete species and which underlying mechanisms maintain the diversity in the gut remains elusive.

The current project will address these questions by studying the gut microbiome of honey bees. We have recently found that the 

eight dominant bacterial lineages in the honey bee gut have substantially diversified, which is a striking parallelism to the evolu-

tion of the mammalian gut microbiome. Moreover, we have established experiments to colonize microbiota-free bees with cul-

tured isolates of divergent bee gut bacteria. This provides us with unique opportunities to study bacterial evolution in the gut in 

a simple and experimentally amenable system. The project is divided into four work packages addressing interconnected research 

questions of current biology: We will (i) determine the population genomic landscape of divergent gut bacteria, (ii) investigate 

whether bacterial diversification has resulted in competition or cooperation, (iii) discover novel mechanisms of bacterial interac-

tions, and (iv) reveal how bacterial diversification impacts the symbiosis with the host.

To this end, we will use a multidisciplinary approach combining comparative metagenomics, transcriptomics, metabolomics, bee 

colonization experiments, microscopy, bacterial genetics, and automated bee tracking. This project situated at the forefront of 

microbial symbiosis will provide groundbreaking insights into microbial evolution and ecology, gut microbiology, and honey bee 

health and biology.
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