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Research options available for topic B 

Research topics a) and b) offered by every Doctoral Course involved in UNIPhD are frameworks 
within which every applicant has to present an original research project in collaboration with a 
Supervisor at the University of Padua.  

Potential Supervisors at Unipd have proposed the following detailed research options, which are 
related to the research topic. They are offered as a guideline and should facilitate your contact 
with potential Supervisors. Supervisors’ e-mail is specified in every research option table. You are 
welcome to contact them directly. 

Note that this research option list is not at all exhaustive and, within the topic you have chosen, 
you are free to propose a different research project. 

 
 
 

Doctoral Course  BIOSCIENCES 
 

Macro-area Life Sciences 
 

Department name Department of Biology 
 

Webpage https://dottorato.biologia.unipd.it  
 

Research topic B 

From basic research in plant and animal biology towards 
biotechnological improvement and sustainable development 

This research topic will address various aspects of green organisms 
ranging from microalgae to moss and higher plants, and to define the 
relationships between plant species traits and ecosystem. The 
proposed research lines aim to i) increase the value of plant-derived 
products ii) increase plant tolerance to different stresses iii) boost 
biomass production.  Novel physiological and stress-related signalling 
pathways in plants, mosses and algae will be characterized using 
state-of-the art tools..  

 

Link to the UNIPhD Call 
(Academic Year 
2022/2023) 

https://www.unipd.it/en/uniphd  

 

Latest Update 11.01.2022 
 

#Number of available 
Research Options 

5 

Scroll down to see all the Research Options 

 
  

https://dottorato.biologia.unipd.it/
https://www.unipd.it/en/uniphd
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# 1 Research Option Description  

Doctoral Course  Biosciences (curriculum Evolution Ecology and Conservation) 
 

Department name Biology (Hydrobiological Station in Chioggia) 
 

Research topic B From basic research in plant and animal biology towards biotechnological 
improvement and sustainable development 

 

Research option  Understanding the relationships between plant species traits and 
ecosystem functions along stress gradients in salt marshes to design 
resilient nature-based solutions for control of coastal erosion and carbon 
storage 

 

Supervisor  Laura Airoldi (supervisor) laura.airoldi@unipd.it  
Research group: Alberto Barausse (DiBio) e Marco Marani (Dipartimento di 
Ingegneria Civile Edile e Ambientale) 

 

Webpage https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=lau
ra-airoldi 
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=alb
erto-barausse  
https://www.dicea.unipd.it/en/marco-marani  
https://chioggia.biologia.unipd.it/didattica/i-docenti/  

 

Context of the research 
activity and objectives 

Salt marsh vegetation provides multiple ecosystem services (ES), including 
habitat provisioning, nutrient cycling, flood control, and climate regulation. 
On urbanized coasts, however, native cordgrass species are rapidly 
declining, replaced by early successional taxa (e.g. Salicornia) or aggressive 
invaders (such as Spartina anglica). The drivers behind these shifts as well 
as the consequences in terms of ecosystem function and delivery of critical 
ES are still largely unknown. The project will focus on the complex saltmarsh 
system of Venice lagoon. We will use a combination of remote- and 
proximal-sensing, field sampling and controlled field and lab experiments 
to: i) map the distribution of low-shore vegetation and associated 
ecosystem services in natural and artificial saltmarshes along major natural 
gradients in the lagoon; ii) characterise differences in relevant species traits 
(both above-ground and below-ground, such as plant height, leaf area, 
succulence, stem density, root length, C/N content, etc) among dominant 
halophilous species; iii) identify how these trait differences affect the plant 
resource acquisition and resistance to a variety of stresses (in salinity, 
nutrients, temperature, pollutants and soil characteristics); iv) identify how 
the trait differences affect the delivery of crucial ecosystem functions, such 
as sediment stabilization and litter decomposition, ultimately controlling 
lateral soil erosion and the storage of carbon in anoxic sediments. 
Benefitting of the collaboration with the Provveditorato Interregionale 
OO.PP. (ex Magistrato alle Acque di Venezia) the knowledge will be used to 
design improved restoration actions for the salt marshes in the lagoon, and 
to inform the design of hybrid or entirely nature-based solutions where the 
vegetation is intentionally used to to complement or limit the need for hard 
artificial infrastructure for shoreline erosion control, while providing 
multiple benefits in terms of habitat conservation and carbon sequestration 

 

Infrastructures  The UNIPD hydrobiological station in Chioggia has extensive facilities for 
field based and lab based research including: two research boats equipped 
for benthic and fisheries studies; fully equipped Benthic Lab (microscopes, 
image analysers, ovens, muffle, sieves column, filtering systems, balances, 

mailto:laura.airoldi@unipd.it
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=laura-airoldi
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=laura-airoldi
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=alberto-barausse
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=alberto-barausse
https://www.dicea.unipd.it/en/marco-marani
https://chioggia.biologia.unipd.it/didattica/i-docenti/
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spectrophotometer); field work equipment (car, underwater cameras and 
digital camcorder, diving equipment, DGPSs, rangefinder, box corer, van 
Veen, Ponar and Ekman grabs, manual corers, CTD data loggers, pH-meters, 
refractometers, conductivity meters, oxymeters), portable single-beam and 
side scan sonar, an informatic lab. The Station has all the Permitting needed 
to work and install experiments at the sites in Venice Lagoon. 
 
The hydraulic laboratory of the University of Padua covers an area of 
1050m2, including 400m2 of open-air area for the construction of scale 
models. The water supply of the Laboratory is ensured by a system of tanks 
at a constant level fed by recirculation pumps and is able to provide 
maximum flow rates above 100 l/s. The most relevant facilities available in 
Padova are: a teaching flume (7.0x0.3X0.5 m), a variable slope flume 
(20.0x0.50x0.70 m), a sediment transport flume (20.0x1.0x1.0 m), a density 
current flume (5.0x0.3x0.6 m), a synthetic lagoon (6.9x4.0 m).   

 

Skills and competencies 
for the development of 
the activity  

The successful applicant should have a background in one or more of the 
following fields: marine ecology, plant ecology, restoration ecology, 
ecosystem services evaluation, with an interest or experience in working 
across multiple disciplines. Evidence of capability to work in the field in the 
sea (i.e. capability to swim) is also requested, as well as English language 
proficiency. Data analysis proficiency with R is regarded an advantage. 

 

Training offer The courses offered by the PhD in Biosciences are illustrated at 
https://dottorato.biologia.unipd.it/teaching-activity/courses/. 
The student will also benefit of a new multidisciplinary training offer that is 
being organised for PhD students within the just founded Study Centre for 
Environmental Challenges of the University of Padova. 

 

Possible Secondments Academic: Royal Netherlands Institute for Sea Research (Nioz) 
Non academic: Provveditorato Interregionale OO.PP. (ex Magistrato alle 
Acque di Venezia) 

 
  

https://dottorato.biologia.unipd.it/teaching-activity/courses/


 
 

4 
 

# 2 Research Option Description  

Doctoral Course  Biosciences 
 

Department name 

 
Department of Biology (DiBio) 

 

Research topic B 
From basic research in plant and animal biology towards biotechnological 
improvement and sustainable development 

 

Research option  

 
The role of AMBRA1 in plant autophagy 

 

Supervisor  
 

Alessandro Alboresi alessandro.alboresi@unipd.it  

 

Webpage 
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=ale
ssandro-alboresi  

 

Context of the research 

activity and objectives 

 
 
 
 
 
 
 
 

Autophagy is the set of key catabolic events that maintain homeostasis 
within cells through the programmed degradation of materials such as 
organelles, proteins or molecules that cells need to digest. Autophagy in 
plants controls development, reproduction, resistance to stress and 
response to nutritional deficiencies and its better understanding may lead 
to beneficial agricultural applications. Many autophagy-related proteins 
have been identified so far. Some of them are conserved to all eukaryotes, 
while others are specific to animals, plants or yeasts. The project will 
elucidate the plant autophagic response in different environmental 
conditions, using the moss Physcomitrium patens which is a model organism 
for evo-devo approaches. We are already running the project in the lab and 
have identified AMBRA1 protein as a candidate for a novel autophagic 
pathway never described in plants before. 

 

Infrastructures  
The student will have access to the Plant Genome Editing and Electron and 
confocal microscopy at DiBio. 

 

Skills and competencies 
for the development of 
the activity  

We have a set of ambra1 mutants and reporter lines useful to study plant 
autophagy, microscopy and biochemical study of autophagic pathway. 

 

Training offer 
The student has the possibility to attend courses belonging to other 
curricula. 

 

Possible Secondments 

INRA Versailles for their expertise in the study of autophagy. University of 
Munster (D) for proteomic analysis and interaction studies of AMBRA1 
protein in planta. BMR genomics for transcriptomic analysis of ambra1 
mutants and wild-type plants under different conditions of nutrient 
availability. 

 
  

mailto:alessandro.alboresi@unipd.it
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=alessandro-alboresi
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=alessandro-alboresi
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# 3 Research Option Description  

Doctoral Course  Biosciences 
 

Department name 

 
Department of Biology (DiBio) 

 

Research topic B 
From basic research in plant and animal biology towards biotechnological 
improvement and sustainable development 

 

Research option  

 

Investigation of molecular bases of microalgae photosynthesis to drive 
genetic improvement of biomass productivity 

 

Supervisor  
 

Prof. Tomas Morosinotto (supervisor) tomas.morosinotto@unipd  
Dr. Giorgio Perin 

 

Webpage 
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=to
mas-morosinotto  

 

 

Context of the research 

activity and objectives 

 
 
 
 
 
 
 
 

Microalgae are unicellular photosynthetic organisms responsible for 50% of 
global carbon fixation and play an essential role in ecosystems. Microalgae 
are also attractive organisms for biotechnology, as they convey solar energy 
into the sustainable production of valuable products, from lipids for biofuels 
to high-value natural compounds for pharmaceuticals, cosmetical and 
nutritional applications.  

One key question laying at the heart of many studies on microalgae 
concerns the mechanisms controlling their efficiency in using sunlight to fix 
carbon dioxide into biomass. The present project aims at investigating 
molecular mechanisms controlling microalgae photosynthesis, assessing 
how environmental parameters such as light and nutrients impact 
microalgae metabolism, combining functional studies with genome and 
transcriptome analysis.  

The information obtained from these studies will be exploited to identify 
target genes regulating growth and allocation of metabolic resources in 
microalgae. Such genes will be overexpressed and switched-off via the 
CRISPR/Cas9 technology, looking for biological straits driving improved 
productivity, providing an important base of knowledge also instrumental 
for biotechnological applications. 

 

Infrastructures  

Department of Biology is equipped with all necessary infrastructure, i.e.  
growth chambers / bioreactors, for cultivation of photosynthetic 
microorganisms in controlled conditions. Additionally, state-of-the-art 
technologies for biochemical and spectroscopic analysis of photosynthetic 
properties is available.  Omics analyses (in collaboration with BMR 
genomics, https://www.bmr-genomics.it/). The facility of plant genome 
editing will support the work on microalgae genetic engineering, providing 
tools and expertise. 

 

Skills and competencies 
for the development of 
the activity  

The PhD students will work on state-of-the-art experimental approaches 
covering different disciplines: molecular biology, plant physiology, 
biophysics and bioinformatics, developing interdisciplinary skills. In the later 
phase of the PhD, the possible commercialization of some of the improved 
strains, will also enable the student to experience the interaction with 
private companies. 

 

Training offer 
Described here https://dottorato.biologia.unipd.it/general-
informations/study-programme/  

 

mailto:tomas.morosinotto@unipd
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=tomas-morosinotto
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=tomas-morosinotto
https://dottorato.biologia.unipd.it/general-informations/study-programme/
https://dottorato.biologia.unipd.it/general-informations/study-programme/
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Possible Secondments 

Option1: CNRS (France, 4 Months), for development of new tools for 
molecular studies of photosynthesis in microalgae;  
Option 2: TMCI Padovan, https://www.bmr-genomics.it/, (Italy, 3 Months) 
for genomic data collection and analysis. 

 
  

https://www.bmr-genomics.it/
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# 4 Research Option Description  

Doctoral Course  Biosciences 
 

Department name Department of Biology (DiBio) 
 

Research topic B 
From basic research in plant and animal biology towards biotechnological 
improvement and sustainable development 

 

Research option  Dissecting the Calcium Signaling in Chloroplasts 
 

Supervisor  
Ildiko Szabo (supervisor) ildiko.szabo@unipd.it  
& Lorella Navazio 

 

Webpage http://www.bio.unipd.it/iicg/  
 

Context of the research 

activity and objectives 

 
 
 
 
 
 
 
 

Background: Chloroplasts are crucial organelles, where photosynthesis 
takes place. In addition, they are also pivotal environmental sensors, and 
chloroplast signaling is indispensable for plant survival under environmental 
stress as well as for proper development through concerted signaling events 
whose combined picture is mainly unexplored. The host laboratory has 
recently importantly contributed to this field by identifying a chloroplast 
calcium channel (cMCU) playing a crucial role in the response to abiotic 
stress (Teardo et al, Nature Plants, 2019).  Hypothesis: We hypothesize that 
cMCU links metabolism to a given physiological outcome through post-
translational modification of its activity. Objectives: The objectives of the 
Ph.D. project are:  i) to study how the activity of the chloroplast-located 
calcium channel is modulated by its post-translational modification, 
exploiting in vitro biochemical and electrophysiological methodologies; ii) to 
reveal the physiological impact of cMCU modulation in vivo in the model 
plant Arabidopsis, using state–of the art genome editing combined with 
calcium dynamics measurements in intact plants under control conditions 
and under stress. Expected results: The combined approaches will lead to 
significant advancement in our understanding of chloroplast signaling 
responsible for adaptation and tolerance to drought stress, that will serve 
as springboard for future biotechnological investigations as well as for 
priming plants for environmental cues ultimately leading to plant tolerance. 

 

Infrastructures  

Facilities at the DiBio include: Plant growth chambers, Plant genome editing 
facility; Electron and confocal microscopy; Flow cytometry facility; NGS DNA 
Sequencing, Gene Expression Analysis; High Throughput Screening Operetta 
station.  Envision for calcium measurements is also available. 

 

Skills and competencies 
for the development of 
the activity  

Biochemistry of post-translational modifications, Molecular and cell biology 
as well as genome editing in Arabidopsis, Microscopy, Electrophysiology.  

 

Training offer 

Science Communication, Fundraising & Career Development; Microscopy, 
Imaging and Computational Image Processing; Basic Statistics for biological 
data;  see also: https://dottorato.biologia.unipd.it/general-
informations/study-programme/  

 

Possible Secondments 
 

Ute Vothknecht, University of Bonn 
Sophion Biosciences, Denmark  

 
  

mailto:ildiko.szabo@unipd.it
http://www.bio.unipd.it/iicg/
https://dottorato.biologia.unipd.it/general-informations/study-programme/
https://dottorato.biologia.unipd.it/general-informations/study-programme/
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# 5 Research Option Description  

Doctoral Course  Biosciences 
 

Department name Department of Biology (DiBio) 
 

Research topic B 
From basic research in plant and animal biology towards biotechnological 
improvement and sustainable development 

 

Research option  
Small signalling peptides in fruit development and ripening: 
characterization of molecules useful to increase the value of plant-derived 
products 

 

Supervisor  Livio Trainotti livio.trainotti@unipd  

 

Webpage https://www.researchgate.net/profile/Livio-Trainotti 
 

Context of the research 

activity and objectives 

 
 
 
 
 
 
 
 

Fleshy fruit development and ripening are developmental programs that 
have to cope environmental signals with the genetic potential of the 
organisms. Peptide hormones (PHs) are signalling molecules usually deriving 
from the processing of precursor proteins and in plants comprise several 
families with conserved characteristics. These molecules can act as both 
short and long distance signals. PH encoding genes have already been 
isolated from genomes of several plants setting fleshy fruits (tomato, 
strawberry, peach) in the Trainotti’s laboratory. Testing whether PHs are 
ubiquitous in regulating fruit ripening and development regardless the 
physiology of ripening (climacteric vs non-climacteric) or the taxonomy of 
the species (asterids vs rosids, i.e. the two main taxonomic angiosperm 
groups) is the curiosity driven approach of this project whose findings, 
nevertheless, could lead to agronomical applications. Functional testing of 
biological activities on a simple root system will allow to restrict the list of 
PHs for which a more extensive functional characterization in fruit systems 
will be carried out. Few selected PHs will be tested on tomato and 
strawberry to shed light on the molecular and physiological mechanism that 
drive the action of these molecules during fruit development and ripening. 
Indeed, the project aims also to shed light on the agronomical potential of 
PHs and on how this class of signalling molecules might be exploited to 
design new rational and environmentally friendly agrochemicals. This 
project fully integrates and get resources from others in Trainotti’s lab and 
will be further supported with funds from a private partners (Biolchim SpA,) 
interested in the development of biostimultas. 

 

Infrastructures  

The Trainott’s lab is fully equipped to carry out plant molecular biology/cell 
biology/biotechnology research activities. Moreover, being located at 
DiBio, it has access to growing chambers and systems for phenotyping 
available at the plant genome editing facility and at the imaging facility 
(https://www.biologia.unipd.it/servizi/servizi-alla-ricerca/servizi-
dipartimentali/). 

 

Skills and competencies 
for the development of 
the activity  

Molecular biology (in silico construct design and in vitro construct 
preparation, nucleic acid extraction and analysis) 
Plant transformation (tissue culture, plant transformation, plant 
regeneration, plant growth, plant genotyping), analyses of plant 
phenotypes (morphological, also with microscopic analyses), before and 
after exogenous application of biosynthetic PHs. 

 

Training offer 
The student will join the Biosciences School where he/she will meet both 
peers and teachers in a highly dynamic research community in which plant 

mailto:livio.trainotti@unipd
https://www.researchgate.net/profile/Livio-Trainotti
https://www.biologia.unipd.it/servizi/servizi-alla-ricerca/servizi-dipartimentali/
https://www.biologia.unipd.it/servizi/servizi-alla-ricerca/servizi-dipartimentali/
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scientists share expertise and tools. Moreover, the candidate will have the 
possibility to join the activities carried out at the Botanic Garden. This 
community takes monthly meetings to which the candidate will contribute 
with her/his presentations. 
The candidate will have to attend courses offered by the School in 
Biosciences. Moreover, she/he will collaborate with faculties in tutoring BSc 
and MS students. 
The candidate will also have the possibility to attend Italian and 
international conferences and specialized courses. 

 

Possible Secondments 
 

Biolchim SpA, Medicina (BO) 
 
Università Politecnica delle Marche, Ancona, prof. Bruno Mezzetti’s 
laboratory 

 


