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Introduction

In recent years, there has been an exponential increase in the number of papers that
have investigated the microbiome of animals and humans [1–3]. While the relationship
between the microbial population and host has been studied for generations, especially in
ruminants, unfortunately, much of our understanding of how this relationship is mediated
is focused solely around energy (e.g., carbohydrate conversion to volatile fatty acids) and
the production of microbial protein. As we have increasingly examined the microbial–host
interactions with next-generation sequencing and other current techniques, it has become
apparent that the relationships between the microbes and the host are multifaceted and
involve many levels of communication [4–6]. Ultimately, such interactions can result
in distinct combinations of metabolites being produced, with significant impacts on the
host [7,8]. Thus, from an animal production perspective, the microbial population can
dramatically impact animal health and productivity [3,9,10].

This Special Issue of Microorganisms collected eight research articles and three reviews
on how the microbial population affects the host animal’s physiology and health. The
relationship between the microbial population and host varies based on the animal species;
however, across species a common theme emerged, in that we are only scratching the
surface in our understanding of the degree to which the native (or introduced) microbial
populations can impact the host animal. Several different species of animals were dis-
cussed, from teleost fish, shrimp, and gerbils to ruminant animals, as well as humans,
highlighting the similarities in the impacts of microbes on the host, from the gut–lung axis
to the traditional gut ecosystem, including the impact of diet on the microbial populations.
Linkages between the vitamin status and the microbial population in cattle with Johne’s
disease were an important point of discussion that brings new considerations to how we
view the depth of microbe–host interactions.

The broad selection of topics presented in this collection highlights how far we have
come in expanding our knowledge of the microbe–host relationships. However, the more
we have learned about these interactions, the more questions have arisen, both in terms of
methodology and also about which interactions are most critical in terms of their impact on
the host physiology [11,12]. Is it the stimulation of the immune system? Is it the education
of the immune system? How important is the production/degradation of vitamins? What
role do volatile fatty acids play in host growth? How many catecholamine-like quorum
sensing molecules are present that impact the host, and do these differ in each host species?
While these gaps in our knowledge are important and are still significant, it is exciting to
see the strides that we have made. However, perhaps more importantly, future research
into the host–microbiome interaction will improve and elucidate how we feed animals
to improve sustainability and reduce the environmental impact while producing animal
protein for a growing global human population [13,14].
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