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The critical role that gut microbiota play in many aspects of an animal’s life, including 

pathogen resistance, detoxification, digestion, and nutritional physiology, is becoming more 

and more apparent (Engel and Moran 2013; Lindsay et al., 2020). Gut microbiota recruitment 

and maintenance can be largely affected by the surrounding environment (Chandler et al., 

2011; Callens et al., 2020). The environment may thus dictate gut microbiota composition and 

diversity, which in turn can affect organismal responses to stress. Only few studies have, 

however, taken the gut microbiota into account to estimate life histories in response to 

multiple stressors in aquatic systems (Macke et al., 2016).  

Houwenhuyse et al., investigate how the microbiome affects life histories in response to 

ecologically relevant single and multiple biotic stressors (an oomycete-like parasite, and a toxic 

cyanobacterium) in Daphnia magna (Houwenhuyse et al., 2023). Daphnia is an excellent 

model, because this aquatic system lends itself extremely well for gut microbiota 

transplantation and manipulation. This is due to the possibility to sterilize eggs (making them 

free of bacteria), horizontal transmission of bacteria from the environment, and the relative 

ease of culturing genetically similar Daphnia clones in large numbers.  

The authors use an elegant experimental design to show that the Daphnia gut microbial 

community differs when derived from a laboratory versus natural inoculum, the latter being 

more diverse. The authors subsequently show that key life history traits (survival, fecundity, 

and body size) depend on the stressors (and combination thereof), the microbiota (structure 

and diversity), and Daphnia genotype. A key finding is that Daphnia exposed to both biotic 

stressors show an antagonistic interaction effect on survival (being higher), but only in 

individuals containing laboratory gut microbiota. The exact mechanism remains to be 

determined, but the authors propose several interesting hypotheses as to why Daphnia with 

more diverse gut microbiota do less well. This could be due, for example, to increased inter-

microbe competition or an increased chance of contracting opportunistic, parasitic bacteria. 

For Daphnia with less diverse laboratory gut microbiota, a monopolizing species may be 

particularly beneficial for stress tolerance. Alongside these interesting findings, the paper also 

provides extensive information about the gut microbiota composition (available in the 

supplementary files), which is a very useful resource for other researchers.  

Overall, this study reveals that multiple, interacting factors affect the performance of Daphnia 

under stressful conditions. Of importance is that laboratory studies may be based on simpler 

microbiota systems, meaning that stress responses measured in the laboratory may not 

accurately reflect what is happening in nature.  
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