Integrating morphological, physiological, and molecular approaches to monitor photosynthetic biodiversity in coastal wetlands.
Contact: Prof. Cristiano De Pittà, e-mail: cristiano.depitta@unipd.it
Salt marshes are experiencing complex environmental changes, related to global warming and land use changes. These changes have impacted and will impact on the native biota, which will have to adapt to these modifications. These changes also lead to the loss of significant ecosystems functions, and related ecosystem services. In this context, it is crucial to gain a comprehensive understanding of the relationships between biodiversity and ecosystem functions at all organization levels, from cells to ecosystem if we want to be able to understand ongoing impacts and predict future changes. This project will focus on obtaining a wide picture of the photosynthetic taxa in coastal wetlands, with a focus on Venice Lagoon. Venice offers a unique natural laboratory to address these issues due to its strong environmental gradients (i.e.: temperature, wave exposure, salinity, urbanization). We will select some model species of macroalgae and Angiosperms (i.e.: seagrasses and cord-grasses), and we will integrated different molecular and ecological tools to understand how variation in their morphological and physiological features relates to their gene expression signatures (RNA-Seq of coding, non-coding and small RNAs) along a suite of stressors gradients (e.g., salinity, pollution), and how in turn this reflects on a relevant ecosystem function, such as productivity.

Integrating molecular and morphological tools with artificial intelligence and Local Ecological knowledge to monitor the biodiversity of ascidians in Lagoon of Venice.

Contact: Prof. Lucia Manni, e-mail: lucia.manni@unipd.it
In the Lagoon of Venice, tunicates represent the dominant taxon of the climax of the ecological succession of hard substrata. Recently, some invasive species, possibly representing a challenge for aquaculture, have been described. As filter feeders, tunicates provide ecosystem services as they filter and clean seawater; moreover, they are a sustainable and innovative source of biomolecules for several industrial applications. Despite their ecological role and impact on human activities, their biodiversity in the Lagoon of Venice is poorly known. The project aims to integrate molecular and morphological tools with artificial intelligence and Local Ecological knowledge to monitor ascidian biodiversity.
Integrating microbiome with the virome analysis to unveil the unseen biodiversity of the Venice lagoon.

Contact: Prof. Paola Venier, e-mail: paola.venier@unipd.it
Viruses and prokaryotes are numerically far more abundant than any other living component in seas and oceans and contribute significantly to the ecosystem functioning. As regards the Venice lagoon, a coastal transition system strongly influenced by human activities and climate changes, the available metadata are fragmentary for microbes and almost null for viruses. Focusing on contrasting lagoon sites and selected matrices, metagenomic analyses will be used to identify viral sequences and to complement microbiome data obtained by metabarcoding. Unveiling invisible components of marine biodiversity, this project aims to strengthen the knowledge base for studying ecological interactions in fluctuating biological systems.

Monitoring marine microbial communities and their relationships with ecosystem functions in coastal lagoons.
Contact: Dr Alessandro Vezzi, e-mail: alessandro.vezzi@unipd.it
Microbial communities play an important role in maintaining healthy and functional ecosystems, yet little is known about how they respond to changes in marine systems and how this in turn affects ecosystem functioning. In this project we aim to optimize protocols to obtain a better characterization of the microbial communities in marine environments, coupling them with the other biotic components, and to assess how they affect ecosystem functions (e.g., carbon storage, primary productivity, biomolecules production) along major environmental gradients and/or in natural and restored saltmarshes.

Evolutionary diversity of neglected terrestrial animals on the South-Eastern Prealps: an integrative and fine-scale analysis.

Contact: Prof. Lucio Bonato e-mail: lucio.bonato@unipd.it
Major biodiversity components of the terrestrial habitats of the South-Eastern Prealps are still largely 

unknown and neglected, especially among arthropods and annelids. The project aims to unveil the evolutionary differentiation of selected species complexes of these animals through an integrative approach (addressing morphological, genomic and ecological diversity) and a geographical fine-scale sampling. The PhD student will have the chance to improve skills in field work, morphometrics, molecular techniques and statistical analysis
Development and application of molecular markers for the description and informed management of the genetic biodiversity of Italian endemic or endangered species.
Contacts: Proff. Leonardo Congiu and Alessandro Grapputo, e-mail: leonardo.congiu@unipd.it; alessandro.grapputo@unipd.it
The project aims at developing two lines of research: the first, focused on sturgeons, currently the group at greatest risk of extinction in the world, aims to describe the genetic diversity available ex situ of two species historically present in Italian waters (Acipenser naccarii and Huso huso) whose persistence is linked to reintroduction / restocking activities. By analyzing stocks of potential breeders kept in captivity, it will be possible to provide crucial information for planning the management of residual diversity through the establishment of genetically informed crossbreeding programs. The second line of research involves the application of intronic nuclear molecular markers on endemic Italian species of fish and other systematic groups of faunistic and conservation interest in order to study the geographic patterns of genetic diversity.

PlantBank-NE: Integrative taxonomy of the endemic vascular flora of North-East Italy.
Contacts: Dr Francesco Dal Grande and Prof. Nicoletta La Rocca, e-mail: francesco.dalgrande@unipd.it; nicoletta.larocca@unipd.it
The main objective of the project is the creation of a digital toolkit integrating distributional, morpho-physiological and molecular information of vascular plant taxa endemic to the NE Italy. The digital repository will be complemented by DNA, tissue, germplasm and seed bank repositories. Such an infrastructure complementing traditional and modern approaches will be a formidable asset to document, understand and monitor taxonomic and functional diversity of plant taxa with limited distribution. Combined with the information stored in the exsiccata collections at the University Centre Botanical Garden, the information gained in this project will be useful to understand past trends in biodiversity and to better predict future changes.

