Corso di Dottorato di Ricerca in Scienze della
Vita e dell’Ambiente - Ciclo XXXVII

The role of microbiomes in marine systems
Simoncini Nicola
Laboratorio di ecologia microbica e molecolare, DiSVA

It is 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. 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. There is evidence that organisms own a stable 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 contextualized 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.

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) and vertically-transmitted microbes (persisting across life stages and generations, thus coevolving with the host and favoring reciprocal adaptation).

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 functional role of microbiomes in
organisms living in different environmental conditions, including
extreme environments and polluted areas.

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.

3) To understand the specific abilities that microbiome could provide to
the hosts in order to cope with different extreme conditions (such as
Dead Sea basin and Antarctic ecosystem).

Methods
Prokaryotic and Viral abundances, both in sediments and water
Extracellular Enzimatic Activities, in sediments

Quantity and quality of organic matter through
spectrophotometric analyses (Proteins, Carbohydrates, Lipids and
Chlorophyll)

SEM analyses and microphotography
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