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19/05/2024 19/11/2025 Cardiologia-Pneumolgia

Direct oral anticoagulants (DOAC), including dabigatran, a thrombin inhibitor, and rivaroxaban and other factor Xa inhibitors, are a keystone to reduce the cardioembolic risk in non-valvular atrial fibrillation or flutter (AF), being particularly beneficial in preventing ischemic stroke (IS) and transient ischemic attack (TIA). These drugs are 
often started on top of antiplatelet agents (AP), mostly clopidogrel and/or acetylsalicylic acid (ASA), needed for cardiovascular (CV) disease and/or previous arterial revascularization. Furthermore, the addition of very-low dose (VLD) rivaroxaban to ASA reduced both major adverse CV events and mortality in patients with stable CV 
disease enrolled in the COMPASS trial, and was approved for secondary prevention in patients with peripheral artery disease by Italian regulatory authorities.Treatment with DOAC combined with clopidogrel or ASA (dual antithrombotic therapy, DAT) or clopidogrel plus ASA (triple antithrombotic therapy, TAT) comes at the price of more 
severe bleeding. This risk is further compounded by the interaction with other factors, such as hypertension, although the underlying mechanisms are only partially understood. While the risk-benefit ratio of DAT and TAT in the medium- and long-term has been extensively investigated, limited evidence is available regarding the early 
phase of these complex antithrombotic therapies. This project aims at dissecting the short-term effects of DAT and TAT to better inform therapeutic decisions. A clinical Aim will collect data, which are critically lacking at present, about the first 21 days of hospitalization of patients who are admitted for AF-related IS or TIA and thus 
receive DOAC, but are also on treatment with clopidogrel and/or ASA. The rates of cerebral microbleeds, overt intracranial and extracranial bleeding, and ischemic events, as well as the differences in platelet (PLT) aggregation before and after DOAC, will be evaluated. A second, translational Aim will explore the acute changes elicited by 
addition of DOAC to single or dual AP on the biology of primary human PLTs. Given the importance of protein phosphorylation in PLT function, unbiased phosphoproteomic analysis will be performed along with multiple, complementary assessments of PLT aggregation and thrombus formation. Both standard-dose dabigatran and 
standard-dose and VLD rivaroxaban will be studied. Finally, a preclinical Aim will test the hypothesis that DAT is protective against hypertension-induced endothelial dysfunction. The experiments will rely on the use of endothelial cells cultured at normal or increased pressure and of a mouse model of hypertension, and will build on 
preliminary findings indicating that rivaroxaban is protective against endothelial cell dysfunction, even more so when combined with ASA. Considering the prevalence of DAT and TAT and the uncertainty in their management during the first days and weeks, the proposed work is expected to generate results of immediate clinical 
significance.

Cardiologia-Pneumologia

Rare diseases (RDs) have been defined by the European Union (EU) as ¿life-threatening or chronically debilitating
conditions affecting less than 1 person in 2000. RDs are complex and often need special treatments, thus combined efforts are required to address them to improve diagnosis, care and prevention. To date, over 6.000 RDs are known and most of them are ¿orphans¿. They do not have a market large enough to gather support to sustain 
research and discover treatments.
Most RDs are disabling, incurable, painful and cause great suffering. Their complexity and heterogeneity often make diagnosis difficult; 25% of RD patients experience a diagnostic delay of 5 to 30 years and this has important implications for patient care. Thus, new diagnostic and therapeutic strategies are urgently needed. RDs 
registries are increasingly recognized as an effective tool to advance RD research. They are necessary to bring together patients and to pool data to achieve a sufficient sample size to facilitate epidemiological and/or clinical research. It is well known that registries are more effective when annexed to biobank infrastructure since make an 
important contribution to identify and validate biomarkers, uncover novel genes, elucidate pathogenesis at the Omics level, and develop new therapeutic strategies. Biobanks serve as biological samples and related clinical data repositories from affected patients and from undiagnosed patients experiencing with the ¿diagnostic 
odyssey¿, with the view of a retrospective diagnosis.
The aim of creating a biobank is to make available a significant number of well-characterized and properly preserved samples and related data, to the scientific community for large-scale studies. Indeed, the recent advances in the technology of molecular biology and genetics require a large number of properly preserved biospecimens. 
This is certainly facilitated by building biobank networks. To this regard, in Italy, the collection of RDs samples is fragmented. The existing RD biobanks are of small or medium-size. They are stand-alone collections since only a limited networking among these infrastructures
has been organized up to now.
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sanitari e socio-assistenziali

Psichiatria

Most treatments for depression involve pharmacotherapy strategies, which however have small-to-moderate effect sizes. Although these treatments are effective for many, they do not usually lead to full remission, and do not adequately address the concerning physical health issues that represent common comorbidities associated 
with depression, such as metabolic disorders and cardiovascular disease. Thus, there is a need for additional, non-pharmacological interventions which can address the physical and mental health of individuals living with a mental disorder. Physical activity (PA) and exercise (a more structured form of PA) may be one potential 
treatment option that can adequately address these gaps, given their proven roles as antioxidant, anti-inflammatory and modulators of structural and functional brain connectivity, neurogenesis, and synaptic plasticity, that are known molecular mechanisms impaired in depression. This 12-week intervention study wants to verify 
whether a structured PA program can have a potential synergic effect on the conventional pharmacological approach in a group of two well-characterised cohorts of depressed patients assuming antidepressant therapy (new recruitment and longitudinal Molisani samples). The primary outcome of this study will be to determine the 
effects of PA on subjective well-being, general and work functioning, quality of life and on intensity of depressive symptoms. As secondary outcomes, this project wants to uncover the molecular mechanisms through which PA exerts its synergic effects on conventional antidepressants therapy; in particular, this proposal aims, for the 
first time, at better understanding how and whether environmental stimuli such as PA regimens can modulate the intensity of depressive symptoms through epigenetic response in genes implicated in stress response (GR, FKBP5, SGK1) and in oxidative stress (NOS1, Nrf2, GPX1) processes but also in the whole mRNA transcriptome 
(both cohorts). Moreover, it also aims at understanding for the first time how and whether the PA can influence or modulate functional connectivity patterns by electroencephalography (EEG) tool (new recruited sample). Thanks to an already available wide clinical longitudinal cohort (Molisani study), we will test whether specific 
metabolic health markers already available will have effects of mediation on PA, and that then will be replicated in the cohort of new recruitment. We finally will perform correlation analyses of clinical, neurophysiological, epigenetic and metabolic features that will permit the identification of new biomarkers associated with treatment 
response by PA and new therapeutic targets in depressed patients. This will allow the development of individualised training regimens, which would consent a patient to reach his or her training goals with a maximum efficiency, mainly in depressed patients in which it is known that they engage significantly less PA compared to healthy 
controls. Overall, this project will provide additional evidence to validate this non-pharmacological, effective and cost-efficient prevention strategy for depression.

30/08/2026

IRCCS Fondazione Policlinico 
Universitario "A. Gemelli"

Geriatria

The co-occurrence of multiple chronic diseases in the same person is referred to as multimorbidity and affects 60% of people over 60 in middle- and high-income countries. Multimorbidity is a major source of clinical complexity; it triggers complex pharmacological regimens, raises clinical uncertainty, and challenges healthcare 
systems, which traditionally focus on single conditions. However, multimorbidity only provides a quantitative assessment of chronic disease, which may be insufficient to explain the heterogeneity in patients health status. Patterns of systematically clustering diseases have been increasingly investigated, in an attempt to explain their 
potential synergistic effects on health outcomes. Diseases belonging to the same pattern share common  pathophysiological mechanisms and risk factors influencing disease progression and outcomes may 
differ across patterns. Specific disease patterns (e.g., cardiovascular and neuropsychiatric) have been associated to several negative health outcomes, such as disability, institutionalization and mortality. Still, we lack a pool of biomarkers able to discriminate among individuals predisposed to develop burdensome and rapidly evolving 
multimorbidity patterns.
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PNRR-MAD-2022-12376434 F23C22001170007 PARTNER                                     479.900,00 € 19/05/2024 19/11/2025 Regione Emilia-Romagna Neurologia

Refractory mesial temporal lobe epilepsy (mTLE) is associated with a dysfunction of inhibitory  signaling mediated by GABAA receptors. For example, the use-dependent decrease (run-down) of the  currents (IGABA) evoked by the repetitive activation of GABA-A receptors is markedly enhanced in  hippocampal neurons of TLE patients. 
We hypothesize 1) that alterations in GABA-A receptor function are a key pathogenetic mechanism of disease; 2) that these alterations depend on progressive  changes in GABA-A receptor subunit composition occurring in the course of the disease.  Understanding these mechanisms may allow development of therapeutic alternatives to 
surgical  resection. However, such mechanistic insights cannot be pursued exclusively in surgical human  tissue. Therefore, we will use two animal models of mTLE to characterize the alterations in GABA-A  receptor subunit composition along the natural history of the disease, and will attempt to match the final endpoint (drug-resistant 
chronic epilepsy) with that of the human conditions. After an initial epileptogenic insult (pilocarpine- or electrically-induced status epilepticus),  animals will recover and remain apparently well for a latent period of 1-2 weeks, before starting  to experience progressively more severe spontaneous seizures (i.e. developing mTLE). Animal 
will be video-EEG monitored to follow the progression of the disease and killed at different time-points: during the latency period, at the time of the first spontaneous seizure, at different time points in the chronically epileptic phase. The hippocampi of a subset of animals will be laser-dissected to isolate the different cell populations 
and employed to measure the levels of GABA-A receptor subunits using RT-PCR and Western blot. Findings will be verified and refined using in situ  hybridization and immunohistochemistry in hippocampi from a parallel subset of animals. Finally, slices will be prepared from another group of animals to perform an electrophysiological 
characterization of GABA currents. Similar molecular and electrophysiological experiments will be performed in human surgically removed epileptic hippocampi to validate animal data from the latest timepoint.These experiments will allow to follow the molecular and physiological alterations in GABA-A receptors in the course of 
epilepsy. To investigate the pathogenetic role of these changes, we will produce lentivirus-based vectors capable of inhibiting expression or overexpressing selected subunits within specific cell populations. These vectors will ultimately form the template for a gene therapy approach, alternative to surgical resection in drug-resistant 
mTLE patients.

Simona Costanzo

Neurologia

The genetic complexity and heterogeneity of the sporadic forms of Parkinson's disease (PD) are posing a formidable challenge to disentangle their direct molecular causes. To advance this research, we plan to coordinate our local biorepositories of PD biological specimens creating a standardized and integrated national resource. In this 
framework, we plan to collect more samples from additional sporadic PD cases and to extend the sampling to patients with REM sleep behavior disease. We plan a large campaign of whole genome sequencing including about 200 patients to identify rare
genomic variants plausibly associated with these diseases. In addition, we will standardize the generation and quality control of iPSC lines to make available to the scientific community. Finally, we will combine iPSC technology and gene editing to functionally assess the relative impact of rare variants in coding regions inherited 
together as a polygenic trait previously identified in selected sporadic PD cases.

Immune-nervous system interplay 
in Multiple Sclerosis: 

understanding the role of 
catecholamines in the

control of neuronal and immune 
dysfunctions
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19/05/2024 19/11/2025 Neurologia

Catecholamines (CAs) play multiple roles as neurotransmitters and immunomodulators at both peripheral and central level,and are emerging as crucial mediators of extensive bidirectional crosstalk between the immune system (IS) and nervous systems (NS). Multiple sclerosis (MS) is an immune-mediated neurodegenerative disease of 
the central nervous system (CNS), and is triggered by myelin-targeted T-lymphocytes infiltrating the CNS and by autoantibodies. The resulting brain inflammation causes both demyelination and neurodegeneration and local damage to the synaptic compartment and to neuronal cell network. Current treatment for MS relies mainly on 
immunomodulatory therapeutic strategies and neuroprotective/reparative therapeutic strategies are required. Dysfunction of CAs signaling is emerging as relevant player in the pathogenesis of MS and its animal model, the experimental autoimmune encephalomyelitis (EAE). However, available data are somewhat contradictory and 
further investigation are demanding. Our hypothesis is that CAs influence EAE/MS pathogenesis by modulating T-lymphocyte generation, metabolic profile and functionality at peripheral level, and by inducing immune-mediated synaptic dysfunction, that alters neural networks and causes excitotoxic damage at central level. Thereby, 
this project aims to: 1) identify the neuronal and molecular pathways through which CAs control the generation of Tlymphocytes (either conventional and regulatory T cells) and their metabolic assessment and functionality in EAE; 2) define the contribution of CAs on T-lymphocyte- and microglia- mediated excitotoxic damage that 
occurs in EAE and MS; 3) assess CAs and biomarkers reflecting the alteration of the CAs signalling in blood and CSF of persons with MS (PwMS) for correlation analysis with clinical, immunological, immune-metabolic, neuroinflammatory, neurodegenerative, cognitive, and neurophysiological parameters. We will conduct the study using 
a multidisciplinary approach involving neurologists, immunologists and neuroscientists. We will use advanced transcriptomic and proteomic technologies and chemogenetics and conditional transgenic mice, as well as chimeric ex-vivo MS model, and analyzing the results of the study through advanced statistics and mathematical 
tools used to discover and explore complex relationships between different variables in large datasets. We expect to define the molecular pathways through which the CAs system alters the interplay between IS and NS EAE, to identify novel potential pharmacological targets to improve neuroprotective therapeutic strategies for MS, and 
to define new disease biomarkers reflecting dysfunctions of CAs system in MS, which can be used to follow disease progression.
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Neurologia

People with parkinsonism experience a wide range of motor and non-motor disorders associated with the increasing complexity of care delivery and the increased risk of complications with increased hospital access. Although a number of multidisciplinary care models have been proposed so far, results have been disappointing in 
terms of benefit in quality of life and cost-effectiveness. An integrated remote care model at home, involving a parkinsonism nurse specialist (PKNS) as well as a movement disorder specialist, could offer significant benefits to patients and healthcare professionals through better health education, continuity of care and to a more careful 
monitoring of the complications of the accident. In this multicenter, randomized, single-blinded, case-control trial, we will recruit 164 patients with atypical parkinsonism (either MSA or PSP) to investigate the efficacy and cost-effectiveness of a 12-month remote home-based integrated program to improve healthcare delivery, 
coordinated by a specialized nurse (case manager) compared to standard medical care. This organizational model of personalized medicine aims to simplify, standardize and improve patient care and monitoring over time, including remote management of situations of urgency. This telenursing program consists of both proactive and 
reactive monitoring approaches acting synergistically to optimize the continuity of care by tertiary expert movement disorders clinics. In the proactive monitoring patients are contacted at baseline (to create a patient record focused on identifying individual specific vulnerabilities) and then every 3 months. During the 12- month study 
period, patients and caregivers may contact the case manager in case of any problems (reactive monitoring),
who may: (a) deal with the specific problem also by interacting with the participant¿s general practitioner and other healthcare professionals (e.g. physical therapist, psychologist, nutritionist, occupational therapist, social worker, etc) or (b) refer to the neurologist for teleconsultation or in-person visit according to a semi-structured 
algorithm, which assigns 4 levels of priority. Participants will be evaluated with clinical scales testing quality of life, motor and non-motor symptoms, caregiver burden, adherence to therapy, cumulative disease burden and the number of unscheduled hospital access during the study period. Cost-effectiveness of this method will also 
be evaluated by using the EuroQoL, which will estimate the incremental cost per quality-adjusted life-years (QALY) gain. Finally, we will assess the feasibility and utility of Telemonitoring to guide decisionmaking by using a waist-worn wearable (STAT-ONTM) to monitor real-life motor autonomy and the risk of falls, including freezing of 
gait for 5 consecutive days every month during the 12-month duration of the study. If successful, this low-cost integrated management of patients with atypical parkinsonism may be extended to people with the more prevalent Parkinson¿s disease as well as other neurodegenerative disorders (e.g. Alzheimer¿s dementia).
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PNRR-MR1-2022-12375877 F23C22001070007 PARTNER                                     250.380,00 € 19/05/2024Rosangela FereseMalattie Rare 20/11/2025 Neurologia

Myotonic dystrophies (DMs) represent the most common inherited muscular dystrophies in adults. These diseases are caused by non-coding C/CTG repetitions in the DMPK and CNBP genes. The prevailing paradigm for DMs is an RNA gain of function mechanism leading to the production of aberrant proteins in multiple tissues, not 
only muscle. Indeed, the whole diseases picture is still far from being completely deciphered and needs to include other affected systems. Likewise, although exciting preliminary preclinical progress has been made with candidate drug molecules, several unsolved questions remain, encompassing from basic to translational research. To 
date, it is not known how the complex organization of repeated sequences influences the pathogenesis of the disease and thus severely limits the development of effective therapies. This is essentially due to the lack of animal models and human cell lines capable of simulating the disease model. The overall aim of this project is to 
combine the multidisciplinary expertise of the foremost Italian experts on DM research to: a) optimize the molecular diagnosis and the genotype-phenotype correlations; b) identify sensitive disease biomarkers for upcoming clinical trials; c) develop an in vitro platform hiPSCs-based for drug discovery and screening.
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IRCCS Fondazione Policlinico 
Universitario "A. Gemelli"

Neurologia

In Parkinsons disease (PD) direct evidence linking inflammation to the harmful activities of  a-synuclein (a-syn) aggregates and the disease onset is still lacking. Similarly, how these factors  interact to cause loss of physiological synaptic plasticity in the basal ganglia is unknown. Thus,  this project aims to reveal the causal relationship 
between a-syn and inflammation leading to early  synaptic dysfunctions and motor abnormalities in PD, with a translational approach. We will also  provide a proof-of-concept that targeting a-syn and inflammation by non-pharmacological treatments, such as brain neuromodulation and motor exercise, represents a viable strategy to 
reduce disability  and progression of motor symptoms in early PD. The preclinical part is a longitudinal study on an a-syn-based rodent model to identify molecular, synaptic, and behavioral markers of disease progression. The temporal sequence of the spreading of aggregated a-syn species and inflammatory processes at different 
stages of the disease will be explored and correlated with alterations of motor behavior and cognition, synaptic plasticity, spine morphology and neuroinflammatory markers in nigral, striatal and pallidal neurons. The clinical part is a cross-sectional study, in which motor, non-motor and cognitive evaluations will be associated with 
measures of a-syn species, inflammation-related molecules and neurofilaments light chain in blood and cerebrospinal fluid samples and synaptic plasticity study through a transcranial magnetic stimulation (TMS) protocol. Then, in both preclinical and clinical cohorts, this project will test the hypothesis that intensive exercise and 
repetitive TMS may reduce neuroinflammation and a- syn spreading via the activation of BDNF-related pathways. Rats will be evaluated before and after the non-pharmacological treatments to look for behavioral, neurophysiological, morphological and biomarkers alterations. For the clinical cohorts, all evaluations done in the cross-
sectional study will be repeated before and after the interventions.This translational perspective offers a wide range of measurements to generate breakthrough  information on diseasemechanisms, possibly leading to the design of novel disease-modifying therapies for PD.

Unravelling molecular mechanisms 
of cardiac remodelling driven by 

epicardial adispose tissue in 
diabetes

PNRR-MAD-2022-12376009 F23C22001250008 PARTNER                                     114.490,00 € 19/05/2024 20/11/2025
Centro Cardiologico S.P.A. 

Fondazione Monzino
Cardiologia-Pneumolgia

To date, diabetic patients' management is represented by a multifactorial approach, including lifestyle intervention and pharmacological treatment of hyperglycemia, hypertension, and dyslipidemia. However, the number of patients diagnosed with diabetes has steadily increased over the past years, and it is expected to triple over the 
next several decades, leading to an increase in the public health burden. In addition, these patients still have a high mortality risk even if treated with the most advanced clinical approaches. Indeed, type 2 diabetic (T2D) patients are at high risk of cardiovascular diseases, the leading cause of morbidity and mortality in these patients, 
emphasizing the urgent need to develop novel strategies to prevent these adverse complications. Epicardial adipose tissue (EAT) is abnormally increased in patients with T2D with harmful effects on the adjacent myocardium via paracrine or vasocrine secretion of pro-inflammatory and pro-fibrotic cytokines, following cardiac 
remodeling and heartfailure. Despite this, the predictive potential of EAT in general, and in patients with diabetes, is yet to be established, and, up until now, the clinical relevance of EAT is therefore limited. We want to provide a full-fledged characterization of EAT through the employment of a multimodality imaging approach and 
demonstrate that progressive EAT changes during T2D predict adverse cardiac remodeling and autonomic dysfunction. In addition, in vitro experiments will allow us to study and modify a single pathway at a time and thus shed light on the leading key players involved in detrimental processes at both EAT and cardiac levels. Finally, to 
enhance the translatability of our findings, we will employ a mini-pig model of insulin resistance/diabetes in which state-of-the-art imaging technologies will assess the morphological, density, and composition of EAT and cardiac remodeling. Thus, through a highly translational approach, our proposal aims to pose the molecular, pre-, 
and clinical evidence to translate the EAT into the clinical scenario as a modifiable risk factor to be targeted with known or novel pharmacological approaches.

Mario Alberto Ugo Stampanoni Bassi

Rodolfo Citro

Malattie Croniche non Trasmissibili 
(MCnT) ad alto impatto sui sistemi 

sanitari e socio-assistenziali

Malattie Croniche non Trasmissibili 
(MCnT) ad alto impatto sui sistemi 

sanitari e socio-assistenziali

Clinical, molecular and 
electrophysiological profiling of 
Parkinsons Disease: the role of 
nonpharmacological therapies 

PNRR-MAD-2022-12375804 F23C22001130007 PARTNER                                     195.000,00 € 19/05/2024 20/11/2025

Centro San Giovanni di Dio 
Fatebenefratelli (Cattaneo 

Annamaria)
Psichiatria

It is well established that about one third of patients suffering from Major Depressive Disorder (MDD) do not respond to any antidepressant medications and the 75% experience relapses and general health deterioration. Importantly, inflammation has been found able to drive such negative outcomes.Indeed, patients with `treatment 
resistant depression' show higher levels of several inflammatory mediators. In addition, a persistent low-grade inflammation has been found in depressed patients who have been exposed to adverse childhood experiences and/or to viral infections, including COVID-19, suggesting that stressful and inflammatory challenges are 
environmental triggers of MDD. Moreover, depressed patients have an increased risk for developing comorbidities associated with a high mortality, such as cardio-metabolic dysfunctions, and again, inflammatory alterations havebeen suggested to be the underlying substrate connecting MDD with these comorbid conditions, 
representing therefore promising targets for intervention.
However, it remains to be clarified: i) where inflammation is coming from; ii) how inflammatory system can influence the efficacy of antidepressant drugs and iii) whether and how specific clusters of inflammatory patterns can discriminate between patients with MDD and cardio-metabolic comorbidity.By using a multidisciplinary 
approach, cutting-edge bioinformatic methodologies and large Italian multicenter samples, the project will investigate the biological and environmental mechanisms leading to a pro-inflammatory status and contributing to MDD and its comorbidity.
The project will also identify inflammatory signatures specifically associated with treatment response or resistance and it will also investigate for the first time the possible influence of inflammatory status on the pharmacokinetics of antidepressant drugs as possible mechanisms driving treatment response/resistance.Moreover, the 
project will clarify the complex relationship among depression, circulating inflammation and the incident risk for comorbidities, which remains largely unclear, especially concerning the direction of effects and potential mediation roles.
Interactions with gender will also be tested and possibly deepened through gender-stratified analyses, to identify potential modifications of the effect in this association. Finally, to better unveil the mechanisms linking environmental insults (e.g.  stress and inflammatory triggers) with the pathogenesis of depression, the project will use 
preclinical in vitro models that offer the advantage to manipulate systems and networks to test causality and also to test the protective effect of specific compounds. This will allow to develop novel targets and tools for innovative intervention strategies.Overall, the project will not only increase the knowledge on the role of 
inflammation in the prevention and treatment of MDD as well as in comorbid disorders, but it will also provide experimental evidence for the development of novel targeting
strategies.

Dissecting emerging original 
immune circuits in gastrointestinal 

malignancies to foster immune-
based

strategies

PNRR-MAD-2022-12375947 F23C22001260006 PARTNER                                     250.000,00 € 19/05/2024 19/11/2025 Istituto Clinico Humanitas Ematologia e Immunologia

The main goal of this grant proposal is to investigate emerging original players and immune networks orchestrating the balance between immune response and tumor progression in colorectal cancer (CRC).
Based on current literature and preliminary evidence on original molecular players, this research program aims at increasing our knowledge of the immune circuits that regulate activation and proper localization of immune cells, to design more effective immunotherapeutic (IT) approaches in cancer.
Chronic inflammation is known to drive CRC onset and fuel cancer progression. At the same time, the existence of effective anti-tumor immunity in CRC is suggested by patient stratification based on T-cell-related variables. Immunotherapy has given positive results for a restricted group of CRC patients with heavily mutated tumors that 
are mismatch-repair-deficient or have high levels of microsatellite instability. However, there is no effective treatment for most CRC patients. Therefore, further fundamental research is needed to understand the mechanisms underlying response to immunotherapy, or lack thereof, to improve treatment efficacy, patient selection and the 
discovery of new biomarkers in CRC.
Myeloid cells, including dendritic cells (DCs), macrophages, and neutrophils, have a dual role in CRC, being both protumor players and effector cells mediating anticancer strategies. In particular, macrophages and neutrophils may promote tumor progression and immunosuppression. Tumor-infiltrating CD4+ and CD8+ T lymphocytes 
play key effector functions in the tumor microenvironment (TME) and mediate responses to immunotherapies. In addition to conventional T cells, unconventional lymphoid cells (ULCs), including natural killer (NK) cells, innate lymphoid cells (ILCs) and gamma-delta T cells, are present in the TME and may represent still underestimated 
targets for cancer therapy. We believe that an integrated view of the cells of the TME, in particular of the interaction of ULCs with myeloid cells of the innate immunity, DCs, macrophages, and neutrophils, may disclose new critical targets.This proposal will capitalize on the complementary background of each individual research unit 
and preliminary data on original molecular or cellular players. The overarching aim of this project is to define the role of innovative regulatory mechanisms affecting cancer-related inflammation [e.g. interleukin-1 (IL-1) regulatory receptors, chemokine regulators],innate myeloid cells and ULCs in the regulation of adaptive immune 
responses in primary and metastatic CRC.

Alessandro Gialluisi
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Inflammation and depression: a 
multidisciplinary approach to 

dissect pathogenetic mechanisms 
in the onset, comorbidity and 

treatment response.

PNRR-MAD-2022-12375859 F23C22001100001 PARTNER                                     220.000,00 € 19/05/2024 19/11/2025

Istituto Auxologico Italiano Cardiologia-Pneumolgia

Obstructive Sleep Apnea (OSA) is the most common sleep-related breathing disorder, representing a major socioeconomic burden on healthcare systems worldwide. Studies performed in Europe in the last twenty years showed a very high prevalence and highlighted that the severity of untreated OSA worsens over time. OSA is 
associated also with an increased risk to develop cardiovascular, cerebrovascular and metabolic diseases. Finally, recent studies reported a very high mortality in untreated OSA patients, including those with mild severity.Data on European population have been obtained by the "ESADA group", a consortium of 25 sleep center across 
Europe that includes three Italian Research Hospitals. The ESADA showed significant differences between European geographical macrozones in terms of symptoms and complications. However, no data are available for the Italian population in terms of prevalence, clinical presentation and comorbidities.The present project aims to 
overcome this limitation by obtaining a more defined picture of OSA in Italy. We designed a cohort study in collaboration with the Sleep Centers endorsed by the Italian Scientific Society of Sleep Medicine (AIMS). 

Identifying new molecular 
signatures and actionable factors 

to tackle recurrence and 
metastases in skin and

head and neck squamous cell 
carcinomas

PNRR-MAD-2022-12375755 F23C22001140007 PARTNER                                       60.000,00 € 19/05/2024 20/11/2025
Istituto Dermopatico Candi 

Eleonora
dell'Immacolata (IDI) 

Dematologia

Most human malignancies arise from epithelial tissue (90%) and, independently from the organ of origin, include a large subgroup of squamous cell carcinomas (SCCs). SCCs from distinct organs have different prognosis but few common clinical and molecular characteristics. Cutaneous squamous cell carcinoma (cSCC) and head and 
neck squamous cell carcinomas (HNSCCs) are very common neoplasms. cSCC is the second most common cancer worldwide, with an incidence of 1 million patients/year. Although cSCC can be treated with high success rates through surgery, up to 4% of cSCCs develop nodal metastases and approximately 1.5% of patients succumb to 
the disease HNSCCs are the sixth cancer for incidence worldwide and arise from squamous mucosal surfaces of the upper airways such as nasal cavities, paranasal sinuses, oral cavity, nasopharynx, oropharynx, hypopharynx, and larynx. Recurrence represents a major clinical problem in both cases, determining poor prognosis or a 
decreased quality of life. HNSCCS are very likely to develop local or distant relapses in 50% of cases after the initial diagnosis. In both cancers, multiple lesions indicate a major risk of developing invasive SCC, often reducing the effectiveness of pharmacological or surgical treatments favoring recurrence and increasing hospitalisation 
admissions. Despite improved knowledge on the molecular pathogenesis of SCC, the current therapeutic treatments are mostly based on the TNM staging system classification, leading to a quite homogeneous treatment options for different SCC tumors, inevitably involving surgery. Apart from evident clinical differences, cSCCs and 
HNSCCs share several hallmarks with solid tumors, as well as similar response to immunotherapy. Molecular and biochemical features of SCC might be explored to impact on resistance to therapy or to overcome the low efficacy of some biomarkers currently in use emphasizing the need for better characterization of tumor 
microenvironment (TME) and the identification of new disease mechanisms. We will thus explore the pathophysiological processes in preclinical/clinical models, with the goal of identifying molecular signatures of tumor malignancy/aggressiveness to avoid/predict tumor recurrence and metastasis in cSCCs and HNSCCs.

Andrea Romigi 
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Italian PheNotypes Obstructive 
sleep Apnea Study (IPNOS)

PNRR-MAD-2022-12375812 F23C22001110007 PARTNER                                     150.000,00 € 23/04/2024 23/10/2025

200.000,00 €                                   31/08/2024 30/08/2026
IRCCS Istituti Fisioterapici 

Ospitalieri - Istituto Regina Elena 

30/08/2026 Regione Campania Oncologia
The main goal of this integrated proposal is consistent with the 2030 targets of the EU mission on Cancer since it will contribute to optimizing the treatment and pediatric and adult brain tumors. To this aim, we have assembled a multidisciplinary, complementary network that will dissect the mechanisms of brain tumor development we 
will follow the state of the art targets biology definitions targeting Prune_1 and Praja2 in both Medulloblastoma 3-4 tumors and GMB. Then we will provide novel tools, new mechanisms identified in vivo in preclinical animal models and new drugs to overcome the growth and resistance of brain tumors thus influencing metabolic 
dysfunctions in order to bring these results to reach thestatus to present then a “first in human” trial.

Neurologia
Increasing evidence indicate that since from its early stages Alzheimer’s disease (AD) leads to functional disconnections in the brain neuronal networks controlling wake and sleep. Here we hypothesize that the assessment of sleep characteristics in individuals with subjective memory complaint (SMC) and mild cognitive impairment 
(MCI) could provide innovative biomarkers for the early diagnosis of AD. To develop a easily applicable biomarker, we will evaluate whether electroencephalography (EEG) features during wakefulness could reflect EEG alterations during sleep related to AD in SMC and MCI individuals recruited during the project. We will further integrate 
these data with plasmatic measures of neurodegeneration, including innovative biomarkers based on circulating nucleic acids (liquid biopsy). The integrated  analysis of these data will lead to the development of a multimodal biomarker for the identification of those individuals athigher risk to progress to AD.

30/08/2026 Regione Abruzzo Cardiologia-Pneumologia

Patients with acute coronary syndromes (ACS) are at increased risk of death and recurrent ischemic events (4.1% and 8.3% at 90 and 360 days).Dual antiplatelet therapy (DAPT) consisting of aspirin (ASA) and an oral platelet adenosine diphosphate (ADP) P2Y12 receptor inhibitor (ticagrelor or prasugrel over clopidogrel), is the standard 
of care for ACS treated with percutaneous coronary intervention (PCI). High on-treatment platelet reactivity (HPR) occurs in up to 30% of clopidogrel-treated patients and in approximately one- fourth of patients on prasugrel and is associated with increased risk of cardiac events. At variance, ticagrelor show lower rates of HPR and 
prolonged platelet inhibition after withdrawal.Uninhibited platelets due to enhanced thrombopoiesis is a contributing factor to HPR. The number of young platelets inversely correlates with responsiveness to clopidogrel and prasugrel and predicts adverse cardiovascular prognosis.The variable turnover rate of the drug target is the most 
convincing determinant of the interindividual variability in ASA response. Incomplete suppression of platelet TXA2 production during the 24-h dosing interval can be largely rescued by a twice daily low-dose ASA regimen.Enhanced thrombopoiesis may also affect the response to other antiplatelet agents. Prasugrel shares with ASA the 
capacity to irreversibly inhibit its target for the whole dosing interval, due to the capacity to inhibit its target (P2Y12 receptor) also on megakaryocytes (MKs). This 'legacy effect' may be overcome by higher platelet turnover, accelerating the recovery of P2Y12 target. We have recently shown that in patients on chronic ASA treatment for 
cardiovascular (CV) prevention, reduced platelet glycoprotein (GP)Ibalpha shedding, with lower levels of its soluble form, glycocalicin, characterize patients with higher proplatelet formation (PPF) and accelerated COX-1 recovery, and may contribute to higher thrombopoietin (TPO) production and higher rates of newly-formed 
platelets, escaping ASA inhibition over 24 hours. In this setting, the TPO/glycocalicin ratio was able to identify with significant diagnostic accuracy ASA-poor responders due to accelerated renewal of the drug target. Our primary hypothesis is that a fraction of patients with ACS undergoing PCI may have an accelerated recovery of 
antiplatelet drug target/s (COX-1, P2Y12) during DAPT,mechanistically related to enhanced thrombopoiesis, and this may account for residual HPR, stent thrombosis and recurrence of CV events. The TPO/GC ratio may identify subjects with higher rate of PPF and shorter duration of antiplatelet effect over 24 hours, who may benefit 
from different drugs or dosing regimens. If this hypothesis will be confirmed, our results may enhance the precision of tailored selection of P2Y12 inhibitors or identify novel strategies.The aims of this observational, prospective study, will be: 1. to identify a population of patients with ACS undergoing PCI, with accelerated 
thrombopoiesis, and to assess whether the 'high thrombopoiesis' phenotype is modified during follow-up, with any DAPT strategy; 2. to assess whether the baseline `high thrombopoiesis' phenotype, and namely the TPO/GC ratio, is predictive of: a. accelerated recovery of platelet COX-1 and/or P2Y12 during the 24-hour dosing 
interval; b. HPR/platelet activation; c. recurrent vascular events at 90 days and 1 year. 3. to validate our findings in an independent cohort of ACS subjects.

30/08/2026 Neurologia

Chimeric antigen receptor (CAR)-T cell therapy is a strong candidate for the treatment of glioblastoma (GBM), a rare fatal brain cancer. Our previous preclinical studies have proved the CAR-T cells targeting B7-H3, a membrane protein overexpressed in more than 70% of GBM as well as in other cancers but absent in normal tissues, 
recognize and kill GBM cell lines in vitro and increase survival in GBM xenograft models. However, the tumor microenvironment (TME) contains multiple obstacles that hinder CAR-T performance. Recent data have shown that intratumoral ionic disturbance, especially K+, can dampen T cell function and polarize glioma-associated 
macrophages/microglia (GAM) toward a protumor state via K+ channels, thereby contributing to immune escape and resistance to therapy.In our study, we propose to develop a construct coexpressing CAR and the Kv1.3 channel, whose overexpression lowers [K+]i, improving T cell effector function. Moreover, the blockade of KCa3.1 
using Senicapoc, a selective inhibitor already in clinical trials, will improve the persistence of CAR-Ts reducing their exhaustion state. By leveraging on the most powerful tools, including single-cell analysis and bulk RNA sequencing, and moving at the intersection of fields including circuit physiology and immuno-oncology, we will make 
an important step forward in understanding the basic mechanisms of brain functioning and will provide new opportunities for improving patient outcomes.If successful, this therapeutic approach may prove successful in CAR T cell therapy in GBM, such as a hard-to-treat tumor,and also in other types of cancer.

75.000,00 €                                     31/08/2024

Fondazione Istituto Neurologico 
Carlo Besta

200.000,00 €                                   31/08/2024 30/08/2026 Regione Umbia Neurologia

Stroke is a leading cause of death and disability worldwide with rising social and healthcare costs. From daily clinical practice, we know that it is crucial to create fast and reliable prognostic models able to help clinicians to tailor treatments for stroke patients, in order to improve outcomes and to better allocate healthcare resources. 
The development of these predictive models is possible thanks to Artificial Intelligence (AI). We settled-up a so-called "ontology" to instruct the AI algorithm to collect demographic, clinical and radiological information on patients admitted for ischemic stroke. The aims of this project are: 1) to implement the ontology developed at 
Fondazione Gemelli (FG) and instruct AI algorithm to build a patient digital twin, that will be used to create an individualized prognostic model; 2) to perform external validation of the prognostic model; 3) to identify additional stroke serum biomarkers (miRNA and immune cells) and assess whether theystrengthen the AI prediction 
model.
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Malattie Rare

Oncologia

Breast cancer is today the most commonly occurring cancer in women and the leading cause of cancer mortality in women worldwide (Yin et al, 2020). Among the different subtypes, the Triple-Negative Breast Cancer (TNBC) is the most aggressive, characterized by early recurrence and poor outcome due to the lack of target therapy. 
Indeed, early stage TNBC receive neoadjuvant therapy followed by definitive surgery, even if, the rate of recurrence and metastasis is high. Metastatic TNBCs are then treated with chemotherapy eventually combined with PARP inhibitors in the case of BRCA mutated tumors or combined with immunotherapy for PD-L1 positive tumors. 
Although some targeted approaches are in clinical trial, up to date the only FDA approved drug for later line treatment of metastatic TNBC is the Sacituzumab govitecan, an antibody-drug conjugate (Bardia et al., 2019). The group of PI recently identified the Telomere Repeat binding Factor 2 (TRF2) as a valuable therapeutic target in 
TNBC. TRF2 is protein that plays a key role in telomere maintenance (deLange, 2018). TRF2 is overexpressed in several tumor types, including TNBC, contributing to tumor formation and progression through telomere-dependent and telomere- independent mechanisms, such as angiogenesis and immune surveillance (Zizza et al, 2019; 
Biroccio et al, 2013; el Maï et al, 2015; Cherfils¿Vicini et al, 2019; el Maï et al, 2014). Therefore, TRF2 represents an interesting therapeutic target for TNBC. In this context, the proposing group identified a microRNA (miR-182-3p) capable of specifically inhibiting the telomeric protein TRF2 with consequent anti-tumor effect (Dinami et 
al, 2022). Briefly, treatment with miR-182-3p-containing lipid nanoparticles (LNPs) was observed to reduce the growth of TNBC models, including patient-derived tumor xenografts (PDX), without adverse effects on mouse survival or normal tissue function. Furthermore, LNPs-miR-182-3p nanoparticles are able  to cross the blood-brain 
barrier and reduce intracranial tumors representing a possible therapeutic option for metastatic brain lesions, the leading cause of death in patients with TNBC (Dinami et al, 2022)The proposed project aims at validation and optimization of treatment with LNPs-miR-182-3p for the purpose of a rapid clinical development for patients 
affected by TNBC, a tumor which still represents an "unmet clinical need". In particular we will proceed with: 1) Identification of the best formulation of lipid nanoparticles and treatment scheme; 2) Evaluation of the synergistic effect of miR-182-3p with chemo- and -targeted therapies; 3) antitumor efficacy of LNPs-miR-182-3p alone 
and in combination with chemo-and targeted therapies in advanced model of TNBC; 4) evaluation of the anti-metastatic activity ofLNPs-miR-182-3p; 6) scale-up to define an industrial production method applicable in GMP conditions.

F23C24000280006 PARTNER Carmine Vecchione 350.000,00 €                                   30/08/2024 29/08/2026 MultiMedica S.p.A. Malattie Infettive

Sepsis is a systemic inflammatory response that leads to progressive tissue damage causing multiple organ dysfunction and death. Septic shock (SS) is a subgroup of sepsis characterized by profound circulatory, cellular and metabolic abnormalities in which the risk of mortality is substantially increased. The pathogenesis involves a 
multifaced disruption of the finely tuned immunological balance of inflammation and anti-inflammation which leads to a system-wide release of cytokines and pathogen-related molecules, resulting in activation of coagulation and complement cascades. Activation of toll-like receptor 4 by lipopolysaccharide (LPS) is the starting event 
that triggers the clinical syndrome of sepsis via transcription of genes involved in inflammation, cell metabolism and adaptive immunity. Vascular endothelial dysfunctions, the central event in the pathogenesis of sepsis, include imbalance of angiogenic growth factors and vascular tone regulator molecules, and inflammation. Aging and 
chronic diseases (hypertension, diabetes mellitus, cardiovascular disease and cerebrovascular disease) are recognized risk factors for sepsis.
BPIFB4 is a boomerang-shaped molecule belonging to the bactericidal/permeability-increasing fold (BPI) containing family, composed by two apolar pockets able to bind acyl chains including phosphatidylcholine and LPS. It displays significant identity with mammalian LPS-binding proteins (LBP) and palate lung and nasal epithelium 
clone (PLUNC) family proteins that are key components of the innate immune system acting as a first line of host defence. The Longevity-Associated Variant (LAV) of BPIFB4 protein, encoded by a four-SNP haplotype of BPIFB4 gene, is strongly associated with extraordinarily prolonged life-span. Moreover, in vivo studies demonstrated 
the delivery of the LAV-BPIFB4 gene exerted a broad protection in rodent models of cardiovascular disease. The cardiovascular benefit of LAV-BPIFB4 is mediated by mechanisms involving the increase of nitric oxide availability, potentiation of SDF1-CXCR4 axis and macrophage-polarization toward a M2 phenotype. Furthermore, in our 
preliminary studies, LAV-BPIFB4 gene therapy in a mice model of sepsis counteracts several immune and vascular defects induced by LPS. Importantly, we discovered that LAV-BPIFB4 physically interacts with CXCR4 and modulates its protein levels during endothelial injury condition.
Based on the above data, we hypothesize that human recombinant (hr) LAV-BPIFB4 protein can rescue malfunctioning mechanisms responsible for the immune and vascular endothelial complications in SS. The proposed research will test this hypothesis delivering the new candidate treatment to SS cellular models in vitro and to septic 
murine model in vivo. We will use the SS immune and platelet compartments focusing on the ability of hrLAV-BPIFB4 to skew the immune response. We will assess the action of an orally administered LAV-BPIFB4 protein in endotoxin shock mice model induced by LPS with the main objective to determine the treatment's effects on the 
blood pressure, the inflammatory response, the vascular reactivity and the cardiac function. Additionally, we will elucidate whether hrLAV-BPIFB4 protein rescues the sepsis-associated defective paracrine crosstalk between the immune and the endothelial systems. Finally, we will analyze the epigenetic mechanisms underpinning the 
LAV-BPIFB4 induced benefit through the use of co-cultures of endothelial cells and SS-
PBMNCs.
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