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H I G H L I G H T S

• Microbiotas of humans, animals and
plants influence the hosts' physiology
and health.

• Microbe biodiversity is linked to health
and to transgenerational benefit to
progeny.

• Humans, animals, plants and the envi-
ronment continuously exchange micro-
biota.

• Microbiotas can be damaged by antibi-
otics, agri/industrial chemicals, and life-
style.

• The lifestyle-microbiota-human health
nexus must influence societal decision
making.
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Plants, animals and humans, are colonized bymicroorganisms (microbiota) and transiently exposed to countless
others. The microbiota affects the development and function of essentially all organ systems, and contributes to
adaptation and evolution, while protecting against pathogenic microorganisms and toxins. Genetics and lifestyle
factors, including diet, antibiotics and other drugs, and exposure to the natural environment, affect the composi-
tion of the microbiota, which influences host health through modulation of interrelated physiological systems.
These include immune system development and regulation, metabolic and endocrine pathways, brain function
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and epigeneticmodification of the genome. Importantly, parentalmicrobiotas have transgenerational impacts on
the health of progeny.
Humans, animals and plants share similar relationships with microbes. Research paradigms from humans and
other mammals, amphibians, insects, planktonic crustaceans and plants demonstrate the influence of environ-
mental microbial ecosystems on the microbiota and health of organisms, and indicate links between environ-
mental and internal microbial diversity and good health. Therefore, overlapping compositions, and
interconnected roles of microbes in human, animal and plant health should be considered within the broader
context of terrestrial and aquaticmicrobial ecosystems that are challenged by the human lifestyle and by agricul-
tural and industrial activities.
Here, we propose research priorities and organizational, educational and administrative measures that will help
to identify safe microbe-associated health-promoting modalities and practices. In the spirit of an expanding ver-
sion of “One health” that includes environmental health and its relation to human cultures and habits
(EcoHealth), we urge that the lifestyle-microbiota-human health nexus be taken into account in societal decision
making.
© 2018 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Animals and plants harbor very diverse and abundant microbial
communities that provide specific functions and traits. These communi-
ties are calledmicrobiotawhen referring to the ecological community of
microorganisms within a defined environment, or microbiome when
referring to the collective genomes of all microorganisms from a given
environmental niche. A recent workshop (Workshop Session, 2016b)

discussed correlations between disturbed gut microbiota (dysbiosis)
and chronic pathologies (non-communicable diseases – NCDs) includ-
ing allergies (Fujimura and Lynch, 2015; Hua et al., 2016), autoimmu-
nity (Chen et al., 2016), gastrointestinal disorders (Cenit et al., 2015),
obesity, diabetes (Cani et al., 2014; de Goffau et al., 2013; Knip and
Siljander, 2016), and other metabolic and cardiovascular disorders
(Tang and Hazen, 2014), cancer (Poutahidis et al., 2015), and central
nervous systemdysfunctions such as learning andmemory impairment,
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