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Introduction: The microbial diversity in the Su
Bentu Cave (Sardinia, Italy) was investigated by means
of lllumina MiSeq analysis. The hypogean environment
is of great interest for astrobiological research as cave
conditions may resemble those in extra-terrestrial re-
gions. Furthermore, they hold high potential to identify
novel, extremely adapted organisms to severely oligo-
trophic habitats. However, the influence of human is
not neglectable and in-depth investigations are needed
to determine the impact of exploration on an otherwise
mostly pristine ecosystem. The cave investigated in this
study develops for several kilometres into the moun-
tain, two hundred metres below the topographic surface
and is characterized by a strong air circulation. Its
structure is composed of huge passages carved in lime-
stone where an ephemeral underground stream creates
some lakes, close to which seven samples of visible
calcite rafts, manganese deposits and moonmilk (a hy-
drated calcium carbonate speleothem), were sampled
during an expedition in 2014. Other samples were re-
trieved from a frequently used campsite and from some
dry cave passages leading deeper into the cave.

Methods: The community composition and diversi-
ty of Archaea and Bacteria in cave samples were stud-
ied using amplicon sequencing method: a variable re-
gion of 16S rRNA gene, present in Bacteria and Ar-
chaea, was amplified with universal PCR primers 515F
and 876R [1]. The produced fragments were subjected
to lllumina MiSeq sequencing process followed by
Mothur analysis [2]. Taxonomic assignment was per-
formed by querying the sequence reads against a silva
SSU 123 reference database [3] and various diversity
indices and richness estimates were calculated. Abun-
dance of archaeal and bacterial ammonia oxidizing
(amoA) genes was determined by gPCR.

Results & Conclusion: Analysis of the core mi-
crobiome of this environment revealed that the phylum
Proteobacteria is dominant (47.27%) with the phylum
Nitrospira next most abundant (29.76%). Within the
Proteobacteria, the classes of a, B, and y were the most
abundant sequences recovered, with p — Proteobacteria
being the dominant one (38.99%). Nitrospira are capa-
ble of autotrophic C fixation [4] and are involved in the
two-step autotrophic nitrification, suggesting the pres-

ence of the CO, fixation coupled ammonia oxidation
process, which likely is also the source of primary pro-
duction in other cave systems. Furthermore, a broad
diversity of Actinobacteria and Acidobacteria has been
recovered from this subterranean setting.

In-depth investigations into the phylogenetic rela-
tionship of archaeal and bacterial amoA genes revealed
a significantly higher abundance of archaeal amoA
genes compared to bacterial amoA genes. Recovered
archaeal sequences cluster closely to other amoA gene
sequences previously recovered from soil, sediment or
freshwater samples. The analysis of bacterial amoA
gene phylogeny is currently ongoing.

The human impact of previous explorations was on-
ly detectable at two of the seven sampling points,
which were located near the cave entrance and at a
frequently used campsite within the cave system. Pro-
pionibacterium was among the most abundant genera
recovered from this site, with Propionibacterium acnes
being a major inhabitant of the adult human skin. Fur-
thermore, a high abundance of Staphylococcus and
Streptococcus was recovered, which are both well-
established human associated genera with representa-
tives such as Staphylococcus epidermidis and Strepto-
coccus mutants.

Our study shows that there is a complex microbial
community hosted in this ecosystem with indications
that ammonia-oxidation is one of the major sources of
energy. The impact of human exploration in this cave is
only localized near the entrence and at the campsite,
which indicates that these organisms are not transport-
ed into this cave by the movement of air masses.
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