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# PROJECT DEPARTMENT PROJECT TITLE AND ABSTRACT LOCATION 

1 Environmental 
Health Sciences 

Advanced ML and AI methods applied to 
predictive models for toxicity of drugs and 
chemical compounds. 
The thesis will be aimed at the application of the 
most modern techniques of Artificial Intelligence 
(AI) and Machine Learning (ML) in order to 
develop predictive models for different endpoints 
of toxicity. Initially, the focus of the project will be 
on the cardiotoxicity of drugs, pesticides and 
industrial products. Techniques such as Graph 
Convolutions Neural Networks (GCNs) will be used 
to predict the results of biological assay with the 
aim of develop models that can estimate not only 
the toxic effects but also the Mode Of Actions 
(MOAs) of the target molecules. Combining these 
methods such as autonomous learning with ML 
approaches to Quantitative Structure Activity 
Relationship (QSAR) models provides a set of 
complementary approaches potentially allowing 
accurate and interpretable assessments. 
However, the concept of interpretability remains 
one of the limits of these methodologies. During 
the project therefore we are going to analyse new 
approaches in the field of AI providing the 
interpretation of the assessment of the model. 

Milano 

2 Environmental 
Health Sciences 

Development of analytical methods in mass 
spectrometry to quantify food processing 
contaminants. 
The project consists of the development of 
analytical methods for the detection and 
quantification of the free and fatty acid esterified 
forms of 3-monochloropropanediol (3-MCPD), 2-
monochloropropanediol (2-MCPD) and glycidol. 
These compounds are undesirable toxic 
contaminants formed during the refining of edible 
oils. Specifically, the project involves the 
development of analytical methods for both 
indirect determination of the free forms of 3-
MCPD, 2-MCPD and glycidol, and direct 
determination of the esterified forms, by mass 
spectrometry coupled with liquid 
chromatography (HPLC-MS) and gas 
chromatography (GC-MS). Analytical method 
development will also include enantiomeric 
analysis of the racemic mixture of R- and S-3-
MCPD. Once the methods are developed and 
optimized, the project plans the quantification of 
these contaminants in the main edible oils and 
other food products on the Italian market.  

Milano 
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3 Biochemistry 
and Molecular 
Pharmacology 

Development and characterization of innovative 
compounds and nanodevices interacting with 
the human Ace2 protein. 
The thesis will be aimed at characterizing novel 
agents (including nanoformulations) that should 
increase both the affinity and the specificity 
toward the receptor hACE2. The study will be 
mainly addressed on evaluating their potential 
interaction with target cells both in vitro and in 
vivo/ex vivo in mice over-expressing the hACE-2. 
Moreover, a deep investigation on the 
interaction between the most widely used 
vaccine against the Sars-CoV-2 (the Comirnaty 
(BNT162b2)) and either cells expressing or not 
expressing the hACE2 will be undertaken. The 
PhD student will develop different and 
complementary skills, such as receptor 
pharmacology, biochemistry, microscopy, cell 
physiology, histology and immunohistochemistry. 
All these activities will be always contextualized 
in the pharmacological field. 

Milano 

4 Biochemistry 
and Molecular 
Pharmacology 

Study of the interaction between tau and Aβ 
proteins for the identification of new 
pharmacologically relevant targets for the 
treatment of tauopathies. 
The project aims to clarify the molecular 
mechanisms through which tau and β-amyloid 
proteins, both actively involved in the 
pathogenesis of tauopathies, can interact by 
modifying their intrinsic properties, their 
propensity for aggregation and their toxicity. The 
results obtained will be important for the 
identification and the study of new molecules with 
dual activity.  

Milano 

5 Biochemistry 
and Molecular 
Pharmacology 

The role of nuclear receptors in cancer. 
Nuclear receptors (NR) are transcription factor 
playing pivotal roles in development and adult cell 
homeostasis. They function as ligand-dependent 
sensors for diverse fat-soluble hormones, 
vitamins, and dietary lipids. Their dysregulation 
has been associated to diverse pathological 
situations including cancer.  
In the present project we plan to dissect the role 
of NR in cancer progression with the use of 
CRISPR/CAS9 and RNAinterference technologies 
in 2D and 3D cancer cell cultures.  Omics 
approaches (RNAseq-ChIPseq) will be applied to 
the generated models to understand the 
molecular mechanism underlying NR related 
oncogenic activities. In parallel the generated 
models will be used for the screening of chemical 
compound able to modulate NR function and 
interfere with cancer cell features. 

Milano 
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6 Rare Diseases Characterization of the molecular players 
involved in complement activation in rare 
diseases for a personalized therapy. 
The thesis will be aimed at characterizing 
molecular players causing rare complement-
mediated glomerular diseases such as the 
membranoproliferative glomerulonephritis.  In 
our cohort we identified genetic abnormalities in 
complement genes and in a new candidate gene. 
The study will focus on: 1) molecular and 
functional consequences of these genetic 
abnormalities on complement activation in fluid 
phase and on glomerular cells; 2) the effects of 
genetic abnormalities on glomerular cells 
phenotype and function and on endothelial-
podocyte crosstalk; 3) the effect of inhibitors 
targeting complement at different levels on 
preventing complement deposition and cells 
dysfunction due to genetic abnormalities. Results 
will contribute to the development of personalized 
therapy. The PhD student will acquire skills in cell 
and molecular biology, biochemistry and 
microscopy. 

Ranica (Bergamo) 

7 Cardiovascular 
Medicine 

Translational Research in Cardiac Arrest and 
Cardiopulmonary Resuscitation. 
The research topics of the PhD program includes 
study of mechanisms of neurological and 
myocardial injury occurring after cardiac arrest 
and cardiopulmonary resuscitation; evaluation of 
the effects of innovative pharmacological 
interventions on post-resuscitation myocardial 
and neurological dysfunction; optimization of 
cardiopulmonary resuscitation interventions, i.e. 
defibrillation. The research activities will cover a 
broad range spanning from brain and myocardial 
imaging, histological and electron microscopy 
analysis. These skills will support the in vivo 
observation in animal models of cardiac arrest 
and cardiopulmonary resuscitation performed in 
two different species: rat and pig. Preclinical 
findings will be also integrated with biochemical 
analysis (i.e. biomarkers) in biological samples 
from cardiac arrest patients stored in a certified 
biobank available at our department.  

Milano 

8 Molecular 
Medicine 

Dissecting specific causes and pathways that 
lead to childhood nephrotic syndrome and the 
dilemma of relapse after transplantation. 
The aim of the thesis is to understand the nature 
of nephrotic syndrome in children and to tackle 
the dilemma of post-transplant recurrence that no 
researcher has so far been able to solve. The 
project involves the phenotypic characterization, 
the expression of transcriptional factors and 

Ranica (Bergamo) 

http://intranet.marionegri.it/it_IT/home/struttura/dipartimenti/malattie_rare
http://intranet.marionegri.it/it_IT/home/struttura/dipartimenti/medicina_molecolare


  Attachment 2 

intracellular cytokines of the populations of T 
cells, B cells, NK cells, monocytes and dendritic 
cells isolated from the peripheral blood of patients 
with nephrotic syndrome before and after 
treatment with anti- CD20 and from patients with 
post-transplant recurrence of focal segmental 
glomerulosclerosis. The doctoral student will 
develop different and complementary skills, such 
as cytofluorometer analysis and immunological 
tests and will acquire skills on the 
pathophysiology of kidney diseases on an 
immunological basis. 

9 Molecular 
Medicine 

3D scanning electron microscopy analysis in 
patients with primary and rare diseases. 
The thesis will aim to characterize the 
ultrastructural alterations that occur in patients 
with primary and rare diseases, observed at 
scanning and transmission electron microscopy. 
The study will mainly focus on imaging the kidney 
using an unconventional scanning electron 
microscopy technique on human diabetic 
nephropathy samples. The PhD student will 
develop different and complementary skills, such 
as light and electron microscopy, morphometrical 
analysis, histology and immunohistochemistry.  

Bergamo 

10 Molecular 
Medicine 

Cell-based therapy for Congenital Thrombotic 
Thrombocytopenic Purpura. 
The thesis aims at generating a liver organoid 
expressing the protein ADAMTS13 for the cure of 
thrombotic thrombocytopenic purpura (TTP), a 
severe blood disorder. The liver organoid will be 
composed of hepatocytes, stellate cells and 
endothelial cells derived from induced pluripotent 
stem cells (iPSC). The final goal is the generation 
of tissues that, once transplanted, release 
constant therapeutic levels of functioning 
ADAMTS13 into the circulation. The PhD student 
will develop different and complementary skills, 
such as cell culture, iPSC differentiation and tissue 
engineering and will acquire scientific knowledge 
related to regenerative medicine. 

Bergamo 

11 Renal Medicine Definition of the study design, Statistical 
Analysis Plan (SAP) and data analysis of clinical 
trials in rare disease conditions. 
The thesis will be aimed to find out the statistical 
methods appropriate for the analysis of data 
arising from clinical trials in rare disease 
conditions. The candidate will learn how to design 
a clinical study in patient populations with 
reduced sample size as well as to carry out the SAP 
in order to exploit at best the data obtained from 
small clinical studies. The following statistical 
approaches will be considered: frequentist and 

Ranica (Bergamo) 
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Bayesian analysis but also alternative adaptive 
approaches, sequential designs, early stopping 
rules and sample size re-assessment. 

12 Neuroscience Advanced neutron capture radiotherapy for the 
treatment of Alzheimer’s disease. 
The Neutron Capture Therapy (NCT) is an 
innovative radiotherapeutic strategy used for 
cancers but efficacious also in the cure of 
tracheobronchial amyloidosis. This encouraged its 
application on other forms of amyloidosis such as 
Alzheimer’s disease (AD), the most common form 
of dementia affecting 55 million people worldwide 
with no cure available. AD is caused by an 
accumulation in the brain of the β-amyloid protein 
(Aβ) associated with cognitive impairment, 
neuroinflammation and neurodegeneration. 
This project will test the therapeutic efficacy of a 
Capture-Enhanced Neutron Irradiation of Aβ 
aggregates in AD mice, by exploiting the synergy 
between an external beam of low energy neutrons 
irradiating the whole brain, and specifically 
engineered radiation enhancers capable of 
driving neutrons only inside the Aβ aggregates.  

Milano 

13 Oncology Interaction of matricellular proteins and growth 
factors in the formation of metastases. 
Matricellular proteins are major players in the 
tumor microenvironment. We previously 
demonstrated that, by interacting with growth 
factors, the matricellular thrombospondin-1 (TSP-
1) affects angiogenesis and vascular remodeling, 
tumor growth and response to chemotherapy. We 
have also developed antineoplastic compounds 
based on active sequences of TSP-1. This project 
aims at investigating the interaction of TSP-1 and 
growth factors in the formation of metastasis to 
bones (and other organs such as lung and liver) 
and proceed with the further development of TSP-
1-based antineoplastic compounds. Biochemical, 
molecular and cell biology approaches and 
pharmacological studies will be used in in vitro 
and in vivo tumor models. We will collaborate 
with external experts in computational drug 
design for the development of the new TSP-1-
based inhibitors. 

Milano 

14 Oncology Study of the mechanisms of response of lung 
cancer cells with specific genomic alterations. 
The introduction of targeted therapies and 
immunotherapy significantly improved the 
prognosis of Non Small Cell Lung Cancer. 
However, a significant proportion of patients 
(harboring specific genomic alterations) still 
cannot take advantage from these therapies. The 
research project aims at studying from a 

Milano 
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biological and molecular point of view these 
poorly responsive tumors, with the aim of finding 
new combinations able to increase their response. 
The project will be developed by generating 2D 
and 3D cellular models, organoids, and PDX with 
mutations associated to a poor prognosis. The 
methodologies used include the screening of 
drugs, siRNA and CRISP-R Cas9 libraries, the 
evaluation of cellular response of drugs in single 
or in combination in vitro and in vivo. 

15 Oncology Identification of potential targets and 
development of novel therapeutic strategies to 
counteract ovarian cancer progression. 
Ovarian cancer is the leading cause of death 
among women with gynecologic cancers. 
Dissemination and invasion of peritoneal organs 
and lack of responsiveness to treatments limit the 
chance to fight this cancer.  
The project goals are: 

- to delineate the tumor dynamic metabolic 
rewiring and the microenvironment alterations 
accompanying the metastatic process  

- to study the molecular mechanisms responsible 
for the limited responsiveness to therapies 

- to design strategies aimed at interfering 
(genetically and/or pharmacologically) with the 
identified pathways to constrain disease 
progression.  

The project foresees the development of in vitro 
and ex-vivo cellular models (2D and 3D), the use 
of - omic strategies (transcriptomic, 
metabolomic), and in vivo preclinical studies.   

Milano  

16 Public Health Rational drug use in pediatrics. 
The project will be aimed at the monitoring of the 
pattern of drug prescription in the pediatric 
population, in particular concerning the 
evaluation of the adherence of the prescription to 
the indications authorized by the regulatory 
authorities, with the aim to estimate the 
prevalence of the “off-label” prescriptions, and 
the evaluation of the appropriateness based on 
the available evidence about safety and 
effectiveness. The analyses will be focused on 
treatments of the most common chronic diseases 
in the pediatric population (e.g. asthma, epilepsy) 
and of childhood neuropsychiatric disorders. The 
analyses will be also aimed at monitoring the 
variation of the prescription profile across time 
and at identifying possible determinants 
associated to appropriateness of prescription. 

Milano 

 


