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Extreme microbiomes are those microorganisms thriving under the severe conditions that identify extreme environments, where no other living being will have any chance to survive. These environments are
characterized by extreme phyisical (high/low temperatures, high pressure) and/or chemical (high/low pH, extremely high salinity) conditions, including high levels of pollution. Although more and more
informations regarding the diversity and the potential industrial use of extremophiles are accumulating, their functional role in supporting more complex life forms 1s still overlooked and needs to be
investigated to a greater extent. It 1s known that marine multicellular organisms live in close relationship with their microbiome. Microbiomes provide the hosts with numerous abilities such as nutrient supply,
defence and development, becoming an integral component of the host physiology [1][2]. Moreover, microbiomes show a large variability in composition and structure across hosts, likely due to the capacity
of the hosts to select microbes specifically from the environment [3]. There 1s evidence that organisms own a stable microbiome (core microbiome: set of microbial taxa characteristic of a specific host or
environment) which can be useful to better understand the functional feature that are essential for each different species. However, core microbiomes must be investigated in the frame of the significant
adaptive and/or maladaptive changes in microbiome composition among individuals in distinct populations under different environmental conditions such as geographic location, presence of pollutants and

stressors, including climate change [4]

To increase the understanding of these microbiomes dynamics and evolutionary significance it is necessary to identify core and variable microbial taxa, their adaptative features to environmental conditions
and the mechanisms of microbiome establishment and selection. These include horizontally-transmitted microbes (selected from the environment by each host generation) [5] and vertically-transmitted
microbes (persisting across life stages and generations, thus coevolving with the host and favoring adaptation) [6].
Despite the scientific community increasing interest on the evolutionary processes and adaptation strategies of marine organisms, information on the specific role of microbiomes to such processes is still

limited and further investigations are necessary.
Aims

1) To broaden the knowledge of the roles and the functions of microbiomes in different
environmental conditions, including extreme environments and polluted areas. (Task 1, Task

2)

2) To investigate the intraindividual, intraspecific diversity of microbiomes associated to
invasive species and their role in the adaptation of such species in non native habitats. (Task
3)

3) To understand the specific abilities that microbiome could provide to the hosts in order to
cope with extreme physical and/or chemical conditions (7ask 2, Task 4)

Task 1 =

Bioplastic is rapidly growing as the main alternative to traditional plastics.
Although labelled as completely biodiegradable multiple experiments have
shown that biodegradation of bioplastic in natural environment is slower than
in controlled conditions (such as in composting plants) and it could take years
to completely disappear [7] thus creating environmental problems. In order to
investigate the biodegradation processes, biofilm formation and evolution and

6 Sampling times

the effects of bioplastic in microbiomes associated to the shallow benthic (1 every month)
compartment an experiment was set up. Shore sediment and seawater were

collected in Palombina (Ancona, Italy) and equally divided in glass beackers to o

create microcosms (fig.1). PLA (poly-lactic acid), one of the most produced c o )
bioplastic, was added to experimental units in pieces of 1,5 x 1,5 cm. ®

Microcosms were kept at costant temperature of 20°C and with a day/night
cycle of 12h in a climatic chamber and sampled every months for a total
duration of 5 months (fig.1).

Fig. 1 Experimental design

Methods ' -
The analyses on sediments included: estimation of prokaryotic abundances (PA),viral abundances (VA), viral
production (VP) and EEA (extracellular enzymatic activities), carried out according 3]. Quantity and quality of
proteins, carbohydrates, lipids and phytopigments) was estimated spe ohotometrically as in [8].
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Task 4

Antarctic krill are a super-abundant species with a circumpolar distribution and
with an important role as keystone species in the Southern Ocean food web.
Despite their well-known contribution as a trophic link between Antarctic primary

2 | and secondary producers, krill and especially krill-associated microbiota, likely
/- | make a substantial contribution to Southern Ocean microbial communities too. In
.' | fact, it is known that Antarctic krill support distinct bacterial communities

compared to the surrounding seawater, and that each tissue (moult, gut and fecal

pellets) represents distinct microhabitats with their own bacterial assemblages
| [13].
| assemblages is often overlooked and receives limited attention , especially in

However, the contribution of macro-organisms to marine microbial

_ polar habitats, and additional genomic and metagenomic analyses are necessary to

Fig. 3 Sampling stations of Antarctic krill in January
2022. Two species of antarctic krill were sampled in
the Ross Sea Area: Euphausia superba and Euphausia
crystallorophias

Methods

| increase the knowledge of krill associated microbiomes and especially their roles

in the host physiology . In this context, two krill species (Euphausia superba and
Euphausia crystallorophias) were selected for the study of  associated
microbiomes in distinct body parts and were sampled, along with seawater, in
three different stations located in the Ross Sea (fig. 4), using a low impact
plankton net during January 2022.

To analyze the intra-individual variability of the microbiomes, each krill individual has been dissected to separate different tissues

(moult, stomach, gut and photophores). DNA

has been extracted and purified from each animal’s portion as well as from the

surrounding waters using commercial kits. Metabarcoding analyses for assessing prokaryotic and fungal taxonomic diversity have
been carried out by amplifying 16S rRNA genes and ITS2 genetic markers on high-throughput sequencing platforms and putative
functional layouts of host associated microbiomes have been investigated using FAPROTAX database.

Results
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Others
Didymellaceae
O:Helotiales
Nectriaceae
Aspergillaceae
Teratosphaeriaceae
Piskurozymaceae

Saccotheciaceae B Phaecosphaeriaceae Erysiphaceae Malasseziaceae
O:Pleosporales [l Debaryomycetaceae Pezizaceae | C:Dothideomycetes
Microstromataceae Peniophoraceae [l Saccharomycetaceae [l Unassigned
Mycosphaerellaceae Rhizopodaceae B Ceratobasidiaceae

Bulleribasidiaceae O:Dothideales B Pleosporaceae

Mrakiaceae [ Cordycipitaceae Sporidicbolaceae

K:Fungi Filobasidiaceae Cladosporiaceae
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