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Research on the effect of symbiotic microbes on the health of the host through their
impact on digestion, the immune system, development, and behavior is accumulating.
Host-associated communities can be disrupted by anthropogenic factors such as those that
affect phenology (vegetation, life cycles, land-use, and climate), changing host pathogen
dynamics (diseases), and environmental contamination. Seasonal and dietary factors also
affect these microbial communities. The Anthropocene is characterized by dramatic and
rapid systemic changes to global ecosystems, and a poorly understood aspect is the im-
pact on microbial communities and balances between hosts and the myriad of organisms.
It appears that emerging pathogens, in humans, are increasing relatively, and there is
evidence this is not unique to the species. The need for microbiome research in an ecolog-
ical context and as it applies to wildlife conservation is now urgent. The biodiversity of
the host-associated microbiome should consequently be included as an essential compo-
nent of wildlife management practices. The Special Issue “Wildlife Microbiology 2.0” of
Microorganisms follows up on the Special Issue “Wildlife Microbiology” from 2018–2019.

“Wildlife Microbiology 1.0” included seven papers on gut microbiology in a range
of different animals and birds, including: the cecal microbiome in wild Japanese rock
ptarmigans [1], the effect of season and diet on fiber digestion and ruminal bacterial com-
munity structure in muskoxen in Alaska [2], the fecal bacterial community and potential
zoonotic bacteria of muskoxen in Greenland and Norway [3], the gut microbiota of the mar-
supial carnivorous Australian quoll [4], bacterial isolates from captive and wild mountain
gorillas in Uganda [5], shifting gut microbiomes in captive-reared endangered voles [6],
and adaptations to a frugivore/folivore diet in gorillas, chimpanzees, and wild forest
elephants [7].

“Wildlife Microbiology 2.0” gathers twelve research papers related to the symbiotic gut
microflora and bacterial pathogens in wildlife, and how these are affected by both natural
and anthropogenic factors in their environment. This Special Issue includes studies of the
oral microbial community of the micro-endemic and critically endangered admirable red-
belly toad in southern Brazil [8], the gut microbiome of the invasive small Indian mongoose,
a pervasive predator disrupting the native ecology in the Caribbean islands [9], the fecal
microbiota of the Egyptian mongoose, a medium-size carnivore in Iberia, Europe [10,11],
and the bacterial microbiome in the small intestine of hooded seals, a monogastric carnivore
that goes through extreme fasting and re-feeding in early life [12]. The environment and
wildlife species can also be reservoirs of human and animal pathogens and antibiotic resis-
tance. However, even though direct infection and zoonosis are rare from wildlife, many
new organisms that evolve and spread have roots in nature, with about 43% of the last half
century of human-emerging infectious diseases acquired in some way from wildlife species
origins [13]. This Special Issue includes studies of avian malaria in lovebirds hosted in an
Italian zoo [14], Mycobacterium bovis infection in red foxes in areas with animal tuberculosis
in France [15], the detection of wood mice carrying non-tuberculous Mycobacteria able
to infect cattle and interfere with the diagnosis of bovine tuberculosis [16], and the phylo-
genetic relationship within the strongyloid nematode subfamily Phascolostrongylinae, a
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parasite found in the stomach and large intestine of Australian macropodid and vombatid
marsupials [17]. It also includes studies of the antimicrobial activity of Lactococcus lactis
subsp. lactis isolated from a Cuvier’s beaked whale stranded in Japan [18], studies of
bacterial isolates and antimicrobial resistance in wildlife in Sicily in Southern Italy [19],
and the characterization of multi-resistant ESBL-producing enterobacteria in fecal samples
obtained from fruit bats in Gabon [20].

Altogether, these two Special Issues on Wildlife Microbiology present valuable data
on the symbiotic gut microbiome, pathogens, and antimicrobial resistance in a range of
animals and ecosystems not previously studied.
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