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The impact of microorganisms and viruses on human health 
is evident to all of us. Today, the pandemic of the COVID-19 
virus, which has completely changed the life of the whole 
planet, can only remind us of this fact. But the interactions 
between microorganisms and their hosts are not limited 
to infections by pathogens. The importance of the human 
microbiota, including the role of commensal microorgan-
isms, is increasingly being emphasized. In the last 10 years, 
thanks to advances in technology, discoveries in this field 
have accelerated, both in humans and in animal models such 
as the mouse. Striking examples of the much broader role 
of microbiota are accumulating. Influences of the microbi-
ome on the biology and diseases of virtually all parts of the 
body, from the gut to the brain, are now documented. It is 
now necessary to consider the microbiome in order to get a 
complete picture of underlying mechanisms.

With this perspective in mind, in this issue we present 
forays into a variety of aspects of microbiome biology. Ryu 
et al. review how the microbiota is associated with human 
disease and contributes to drug responses, and Kim et al. 

focus on the role of gut microbiota in the immune check-
point. Although it represents the largest part of the human 
microbiotas, the intestinal microbiota is not the only micro-
organism environment. Brubaker et al. illustrate this with a 
review on the importance of the urobiome, the microbiome 
of the urinary bladder.

In animal models, the understanding of the factors that 
impact the genome–phenotype relationship is a major chal-
lenge to guarantee the reproducibility of the experiments. 
Ericsson et al. highlight the influence of the gut microbiota 
on phenotype data and reproducibility in the mouse. Like-
wise, Hansen et al. outline the role of the gut microbiota in 
modeling human disease in rodents. The review by Bubier 
et al. highlights the influence of host genetics on microbial 
composition.

A final question tackled in this issue is how to obtain 
microbiota data and ensure their relevance. Yen et al. present 
current bioinformatics strategies for handling metagenomic 
sequence data and Yang et al. describe the methodologies 
that can be used to determine the gut bacterial profile in 
laboratory mice. Finally, Kwon et al. present how the mouse 
model can better mimic human physiology through the con-
tribution of wild mice and their microbiota.

Research on the microbiota is advancing rapidly and new 
perspectives appear frequently. In particular, knowledge and 
management of technological and environmental biases and 
limitations are increasingly being defined. The discovery 
of individual species and the function of their genes is pro-
gressing. Correlations between the microbiome and vari-
ous diseases are increasingly apparent and clinical trials are 
ongoing in humans, using microbiome therapy. We are at the 
beginning of this journey, scarcely a decade into the modern 
microbiome era, and the outlook is promising and enormous.
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