
 
 

1 
 

Research options available for topic A 
 

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 A 

Molecular mechanisms of diseases 

This research topic focuses on various diseases ranging from cancer 
to cardiomyopathies, including basic research as well as high-
throughput screenings, aiming to identify new possible therapies. 
State-of-the art tools such as novel biosensors and human engineered 
heart tissue will be exploited to i) study organelle interactions that 
crucially impact on organellar and cellular function ii) investigate re-
dox regulation in cancer progression iii) define dysregulated pathways 
in cardiomyopathy.  

 

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 

4 

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 
 

Department name Department of Biology 
 

Research topic A Molecular mechanisms of diseases 

 

Research option  Organelle contact sites remodeling in physiology and pathology 

 

Supervisor  Marisa Brini marisa.brini@unipd.it  
 

Webpage 
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Bac-
count%5D=marisa-brini  

 

Context of the research ac-

tivity and objectives 

Many physiological processes are regulated by the functional and physical 
interaction between cellular organelles. Among them metabolism regula-
tion has attracted major interest because its dysfunction is associated to 
many human diseases. The exchange of molecules and ions between the 
organelles is not only essential to furnish material for metabolic reactions 
but also represents an important signaling pathway to coordinate different 
cellular processes. Recent evidence has identified organelles proximity as a 
critical hub for the transfer of information. Active and bidirectional ex-
change of molecules, lipids, and ions through contact sites between endo-
plasmic reticulum (ER) and mitochondria, ER and plasma membrane, ER and 
lysosomes and possibly also mitochondria and lysosomes are crucial to 
maintain cell homeostasis. Intriguingly, the length, the distance and the 
number of contact sites could impact on this exchange and on cell wellness 
in terms of survival, metabolism, sensitivity to cell death or proliferation. 
However, whether a mutual crosstalk in contact sites remodeling under dif-
ferent conditions could occur through the reorganization of their physical 
interaction is currently unexplored. Our research is focused on the under-
standing of whether and how these changes occur in physiological and 
pathological conditions (i.e., neurodegeneration and cancer) by applying bi-
ochemical, molecular, and cellular biology approaches. Live cell imaging and 
confocal microscopy using contact sites sensors based on splitGFP and bi-
molecular fluorescence complementation (BiFC) will be also employed. 

 

Infrastructures  

Facilities at the Department of Biology include: Electron and confocal mi-
croscopy; Electron Magnetic Resonance Spectroscopy; Ultracentrifuges; Cell 
culture facilities; the Unipd Zebrafish Facility (Zebrafish line maintenance 
and acquisition, transient lines from DNA injection, mutant, stable 
transgenes, whole mount in situ hybridization, morpholino technology, mi-
croinjection, germ line transformation, mRNA injection); aquaria facilities 
for breeding tropical fish and Xenopus; plant growth facilities (including a 
T/Light-controlled greenhouse); barrier and conventional mouse facility 
(with more than 2000 cages); flow cytometry facility (FacsCanto and 
FacsCalibur); P2 viral and bacterial vector facility; Next Generation High 
Throughput DNA Sequencing, Gene Expression Analysis, Peptide Facility; 
Cluster of High Performance Computers for scientific calculus and bioinfor-
matic analysis of Next Generation Sequencing and protein analyses and ded-
icated software (http://genomics.cribi.unipd.it/main/category/bioinfor-

mailto:marisa.brini@unipd.it
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=marisa-brini
https://www.biologia.unipd.it/people/?tx_wfqbe_pi1%5Baccount%5D=marisa-brini
https://dottorato.biologia.unipd.it/?jumpurl=http%3A%2F%2Fgenomics.cribi.unipd.it%2Fmain%2Fcategory%2Fbioinformatics%2F&juHash=d6e2dedfe56ba7d8a3aa3c34f444305773f3207c
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matics/). A library with more than 40,000 volumes is permanently (24h) ac-
cessible to PhD students and provide online access to scientific bibliographic 
databases (WoS, Scopus) and thousands of scientific journals. 

 

Skills and competencies 
for the development of 
the activity  

Molecular and cellular biology competences are required as well as famili-
arity with confocal microscope and ImageJ software are appreciated but 
non mandatory 

 

Training offer 
Courses (8-16 hours) on specific topics, journal clubs and seminars are reg-
ularly organized by the PhD School in Biosciences. Considering the presence 
of 4 distinct curricula in the School, the topics are highly multidisciplinary 

 

Possible Secondments 
To be defined 
C/O Michelangelo Campanella, Royal Veterinary College, University of Lon-
don 

 
  

https://dottorato.biologia.unipd.it/?jumpurl=http%3A%2F%2Fgenomics.cribi.unipd.it%2Fmain%2Fcategory%2Fbioinformatics%2F&juHash=d6e2dedfe56ba7d8a3aa3c34f444305773f3207c
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# 2 Research Option Description  

Doctoral Course  Biosciences 
 

Department name Department of Biology (DiBio) 
 

Research topic A Molecular mechanisms of diseases  
 

Research option  
Exploring molecular mechanisms underlying arrhythmogenic cardiomyopa-
thy using human engineered heart tissue 

 

Supervisor  Alessandra Rampazzo alessandra.rampazzo@unipd.it  
 

Webpage 
https://www.biologia.unipd.it/en/department/people/teacher-de-
tails/?tx_wfqbe_pi1%5Baccount%5D=alessandra-rampazzo  

 

Context of the research ac-

tivity and objectives 

Arrhythmogenic cardiomyopathy (ACM) is a genetic heart muscle disorder 
characterized by progressive fibrofatty replacement of the myocardial tis-
sue, ventricular arrhythmias, and an increased risk of sudden death in young 
people. How mutations lead to the ACM phenotype remains to be clarified. 
Objectives: we will generate a versatile in vitro platform to study ACM in 
different aspects. These applications range from basic cardiovascular re-
search to high-throughput drug screenings. We will develop three in vitro 
ACM models from patients carrying pathogenic variants in DSG2, DSP or 
CTNNA3. Also, an isogenic control line will be generated for each mutation 
using CRISPR/Cas9. The generated models are iPSC-CMs from which we will 
engineer 3D heart tissue. Both 2D and 3D models will be extensively char-
acterized using molecular, ultrastructural and electrophysiological tech-
niques, to highlight peculiarities that may be related to the pathogenic var-
iant. RNAseq will be carried out on our models and in in vivo models already 
available, revealing their transcriptomic and miRNA profiles. These profiles 
will be compared and altered molecular pathways and targets of deregu-
lated miRNAs will be identified. Expected results: Integrating both existing 
in vivo mouse data and in vitro data generated by this project will give a 
more comprehensive understanding of the involvement of dysregulated 
pathways and miRNAs in ACM. Comparison of these profiles of known ACM-
causing mutations to refine genotype-phenotype correlations within the 
broad ACM spectrum, may enable more tailored strategies for the diagnosis 
and treatment of ACM.  

 

Infrastructures  
Facilities at the DiBio include: Electron and confocal microscopy; Cell culture 
facilities; mouse facility; flow cytometry facility; NGS DNA Sequencing, Gene 
Expression Analysis; Cluster of High Performance Computers  

 

Skills and competencies 
for the development of 
the activity  

Molecular and cell biology, microscopy, epigenetics, bioinformatic skills 

 

Training offer 

Training courses: Science Communication, Fundraising & Career Develop-
ment; Microscopy, Imaging and Computational Image Processing; Humans 
in a dish: the potential of organoids in modeling diseases; Basic Statistics for 
biological data;  Gene Therapy for Human Diseases 

 

Possible Secondments 
 
  

Jolanda van Hengel, Ghent University, Ghent, Belgium. 
Martina Calore, Maastricht University, the Netherlands. 
KSILINK (Laurent Brino), 16 Rue d'Ankara, Strasbourg, France   

 
 

mailto:alessandra.rampazzo@unipd.it
https://www.biologia.unipd.it/en/department/people/teacher-details/?tx_wfqbe_pi1%5Baccount%5D=alessandra-rampazzo
https://www.biologia.unipd.it/en/department/people/teacher-details/?tx_wfqbe_pi1%5Baccount%5D=alessandra-rampazzo
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# 3 Research Option Description  

Doctoral Course  Biosciences 
 

Department name Department of Biology 
 

Research topic A Molecular mechanisms of diseases 
 

Research option  Decoding the role of redox and antioxidant pathways during cancer pro-
gression. 

 

Supervisor  

Massimo M. Santoro (supervisor) massimo.santoro@unipd.it  
Dr. Roxana Oberkersch (post-doc) 
Dr. Giovanni Tosi (post-doc) 
Dr. Matteo Astone (post-doc) 
Dr. Michael Donadon (PhD student) 
Dr. Marco Ravazzolo (fellow) 
Dr. Jacopo Lidonnici (fellow) 
Dr. Marianna Spizzotin (technician) 

 

Webpage www.massimosantorolab.com  
 

Context of the research ac-
tivity and objectives 

Cancer cells are characterized by high levels of reactive oxygen species 
(ROS). This highly oxidative stress state is needed to promote and acceler-
ates the rate of cancer-causing mutations and thus the aggressiveness of 
the cancer itself. Accordingly, tumor cells use adaptive antioxidant mecha-
nisms to keep their cellular redox state below a deadly threshold support-
ing the idea that antioxidants may increase and support cancer progres-
sion. However, genetic studies addressing the role of antioxidants and re-
dox balance in cancer progression are still missing. In the past, our lab 
identified a novel antioxidant enzyme called UBIAD1 (Mugoni et al., 2013, 
Cell). The role of Ubiad1 in cancer has yet to be fully investigated. The goal 
of this PhD project is to understand the molecular role of UBIAD1 and 
other antioxidant enzymes in cancer formation and progression. To this 
aim i) analyse UBIAD1 and others antioxidant genes expression in primary 
and secondary tumors of a large cohort of cancer patients in collaboration 
with University Hospital; ii) we will use genetic KO and KI mouse models of 
breast, melanoma and pancreatic cancer as well as preclinical humanized 
mice (PDX mouse model); iii) we will investigate redox homeostasis in 
these new cancers models using genetically-encoded redox biosensors to 
detect ROS levels in mitochondria and other compartments. Overall, we 
expect to provide proof-of-concept that UBIAD1 antioxidant blockade is a 
valuable novel therapy to interfere with ROS-dependent cancer progres-
sion. A collaboration with international leading companies will help to 
commercially develop UBIAD1 inhibitors as therapeutic treatments and 
bring these products to the market. 

 

Infrastructures  

The laboratory is fully equipped with state-of-art instrumentation for cell 
biology, biochemistry, molecular biology and electrophysiology, including 
(only major pieces of equipments are listed): Biorad Chemidoc Imaging sys-
tem. Microscopes: Nikon and Leica fluorescent stereomicroscopes, Leica 
DLS-SP8 confocal microscope. Centrifuges: 5 ultracentrifuges, 5 medium 
speed refrigerated and several tabletop centrifuges, medium- and high-
speed centrifuges, Spectrofluorometers, one beta emission radioactivity 
counter, fully equipped isotope lab, cold and hot rooms. Histology set up: 
Leica vibratome, cryostat, microtome. Rooms for bacterial handling, all 
equipment for molecular bacterial production, growth, and handling. Cell 
biology: Laminar flow hoods, CO2 incubators, inverted microscopes, room 

mailto:massimo.santoro@unipd.it
http://www.massimosantorolab.com/
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for lentiviral and AVV handling. Access to DNA, RNA and protein sequencing 
and peptide synthesis within the Center of Advanced Research in Biotech-
nology of the University of Padova. 
The Institute is fully equipped with different facilities and services, such as: 
Cell cultures areas including grade 2 areas for the use of AAV vectors. Mouse 
animal care facility with ECHOMRI and metabolic cages to implement the 
research. Histological H&E station. 
Access to NGS, Mass spectrometry and transcriptomic platforms. Access to 
fly and zebrafish facilities. Access to Bioinformatics facility and expertise. 
Access to Single cells RNA seq facility. Access to VIMM. 
Equipment for phenotypic characterisation of mouse models in vivo. 
State of the art confocal and electron microscopy, CYTOFLOW FACILITIES 
Seahorse platform. Quantitative PCR. Ultracentrifuges and chromato-
graphic equipment. 

 

Skills and competencies 
for the development of 
the activity  

We are looking for First Stage Researcher (R1) with basic genetic, cellular 
and molecular biology competences. 
Applicants are expected to be open minded and willing to collaborate with 
our research groups; Scientifically curious and determined to go for an aca-
demic career; Eager to understand why diseases arise and how new treat-
ments can be developed; be driven to strengthen your scientific creativity 
and independent thinking 

 

Training offer 

The doctoral training will include, in addition to the completion of the doc-
toral thesis, the fulfilment of a number of training activities (specific and 
cross curricular). Each activity will have a valuation in equivalent hours, so 
that at the end of the doctoral studies (the presentation of the doctoral the-
sis) a minimum of hours will be required. Each programme has a specific 
regulation about the different activities which may be recognized, and the 
minimum hours corresponding to cross curricular training. The specific 
training activities are those related to the development of the doctoral the-
sis: participation in congress or conferences, published papers, participation 
in research projects, stays in other laboratories, networking with industries. 

 

Possible Secondments 
IRB Barcelona 
University of California (USA) 
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# 4 Research Option Description  

Doctoral Course  Biosciences 
 

Department name Biology 
 

Research topic A Molecular mechanisms of diseases 
 

Research option  
A high throughput screening to identify molecules that modulate mitochon-
dria-ER contact sites 

 

Supervisor  Luca SCORRANO luca.scorrano@unipd.it  

 

Webpage https://www.vimm.it/scientific-board/luca-scorrano/  
 

Context of the research ac-

tivity and objectives 

In the cytoplasm, organelle interactions are specified by membrane contact 
sites (MCS) that define interfacial microdomains responsible for compart-
mentalization of signaling cascades and metabolic pathways, ultimately im-
pacting on organellar and cellular function. Our knowledge of MCS is scarce. 
Even for a central organelle such as mitochondria, we are only starting to 
unravel the proteome and function of the best studied, mitochondria-endo-
plasmic reticulum (ER) interface, but tools to modulate it are scarce. To close 
this gap, the perspective PhD student will perform a high throughput 
screening (HTS) based on our FRET-based indicator of ER–mitochondria 
proximity (FEMP) to identify small molecules influencing mitochondria-ER 
MCS (MERCS) and characterize them in orthogonal assays and mechanism 
of action studies. 

 

Infrastructures  

Dr. Scorrano’s lab occupies 200m2 at the Dept. of Biology and 100m2 at 
the Veneto Institute of Molecular Medicine (VIMM) which is 5 min walk-
ing distance from the Dept. The Dept. of Biology lab consists of 18 
benches equipped with all necessary basic science research instruments 
and a postdoc/students office with desks and workstations for data anal-
ysis for all lab members. The Department of Biology manages an exten-
sive imaging facility with Electron Microscopy, confocal and real time im-
aging (Zeiss LSM900 Airyscan 2, Leica TCSSP5…) and high content fully 
automated imaging (Operetta, Janus automation and Columbus). VIMM 
also has an impressive array of facilities, from imaging to flow cytometry 
and small animal phenotyping (Vevo echography, metabolic cages, Echo-
MRI…) 

 

Skills and competencies 
for the development of 
the activity  

Basic cell biology skills. Knowledge of automated imaging platforms and/or 
mitochondrial biology would constitute a plus 

 

Training offer 

The PhD school in Biosciences offers a rich multidisciplinary curriculum that 
includes the following courses, in addition to regular weekly seminars fea-
turing prominent life scientists from Europe and abroad: Science Communi-
cation, Fundraising & Career Development; Experimental design and Inter-
pretation of mitochondrial function assays; Science Communication in Bio-
medicine and Biosciences; Microscopy, Imaging and Computational Image 
Processing; Advanced Biochemical Methods; Basic Statistics for biological 
data; Fellowship/grant proposal writing 

 

Possible Secondments 
1: Nanna Therapeutics Ltd, Cambridge, UK 
2: Prof. M Schuldiner, Weizmann Institute of Science, Rehovot, IL 

 

mailto:luca.scorrano@unipd.it
https://www.vimm.it/scientific-board/luca-scorrano/

