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Associazione Oasi Maria SS. Onlus

DESCRIZIONE DELLE FINALITÀ DELL’ORGANIZZAZIONE E DELLE SUE ATTIVITÀ PRINCIPALI:

The IRCCS OASI, based in Troina (Enna, Sicily) with its Departments ( Mental Retardation, Cerebral Involution, Surgery) and 
Preclinical-Clinical and Clinical Research Laboratories (Molecular Genetics, Cytogenetic, Neuropathology-Neurobiology-
Neuropharmacolys), together with its Research Programs sponsorized by the Italian Ministery of Health, is focused on the 
patient treatment/cure/rehabilitation and Research in the fields of CNS involution, genetically-induced mental retardation, 
epilepsy, autism, Alzheimer’s and Parkinson’s diseases, FraX and other rare /orphan pathologies amongst others, thus 
representing an important resource for the present project. There are 6 main lines of Current Research in the Institute Line 1. 
Neuroinfiammation, adult neurogenesis and Parkinson’disease: experimental models and innovative therapeutic strategies; Line 
2. Alzheimer’s disease and correlated neurological conditons: study of the biological markers, neurophysiological and 
psychological aspects; Line 3. Mental retardation, epilepsy and genetic, clinic and neurophysiolopgical studies; Line 4. Rare 
pathologies associated to mental retardation: epidemiological and clinical aspects; Line 5. Genetic pathologies with mental 
retardation;Line 5: Mental retardation and cerebral involution: biological, clinical preventive and endocrino-metabolic aspects. 
The IRCCS OASI Research Departments are equipped with all the basic and advanced instruments required for modern day 
research as well as specialized molecular biology instrumentation facilities to conduct the present project. Specifically all 
specialized analytical facilities that are available in various labs such as Real Time PCR, ELISA readers, spetrophometers etc.; 
refrigerated incubator shakers, cell culture equipments, biological safety cabinets, CO2 incubators, centrifuges, including 
ultracentrifuge and microfuges, refrigerators and freezers ( -20; -80°C), microtomes, simple microscopes, Fluorescent 
microscopes, Laser Scanning Confocal microscope, Phase contrast microscopes, animal and surgery rooms with sterotaxic 
apparatus, behavioral rooms, equipments for histology, immunohistochemistry , ecc.. Specifically, regarding Dr Nunzio Iraci 
Project, the Neuropharmacology Laboratory, with its Referent, Dr. Francesca L’Episcopo (FL), biologists and technicians of the 
Lab, and in collaboration with the OASI Reseachers, represents the ideal environment to support and implement the presented 
project.

PRECEDENTI ESPERIENZE DI COLLABORAZIONE CON GLI ALTRI SOGGETTI DELLA PARTNERSHIP:

Over the years, the Neuropharmacology Laboratory of IRCCS OASI has been collaborating with Prof. B. Marchetti (Biometec, 
Pharmacology Section) and Dr. S. Pluchino’s Laboratory (Department of Clinical Neurosciences, Cambridge, UK), where Dr. 
Nunzio Iraci is presently working. The research Team at Neuropharmacology Laboratory collaborates with the other partners of 
the project since 2005, focusing on the study of intercellular communications between glial cells, neurons and stem/
neuroprogenitor cells, highlighting the role of inflammation in neurodegeneration/neuroprotection/neurorestoration and 
regeneration in rodent models of Multiple Sclerosis (MS), Parkinson’s disease. Specifically, the contribution of glia in 
mediating the effects of both genetic and environmental factors, including hormones, endotoxins and neurotoxins, coupled to its 
ability to influence neurodegeneration/neuroprotection has been the subject of intense investigation of the research group, 
specifically focusing on Parkinson’s disease (PD), in setting in vitro and in vivo models to elucidate novel signaling pathways 
involved in neuronal cell death/survival, for innovative therapeutical strategies to counteract progressive degeneration of 
neuronal cells observed in the studied diseases. Recently, thanks to the partnership with the Pluchino's Laboratory (Cambridge, 
UK), a critical role of neuroinflammation in shaping the regenerative capacity of the adult brain has been uncovered by the 
Research Team, showing that glial mediators act on stem/neuroprogenitor cells and influence signalling pathways involved in 
cell survival, proliferation, neuron differentiation. These research projects carried out in collaboration with BM at BIOMETEC, 
and with both National and International Research (Pluchino's Laboratory) groups succeeded in the implementation of a very 
qualified, technologically advanced and interactive research network, as demonstrated by the highly qualified publications in 
the field. Refs 1. L’Episcopo F et al. Stem Cells 2014, 32:2147-2163. 2. Harvey K & Marchetti B J Mol Cell Biol 2014, 6(1): 1-
2 2. L’Episcopo F, et al . J MCB 2014, 6:13-26. 3. Marchetti B et al. Eur J Neurosci (2013), 37:1550-1563. 4. L’Episcopo F. et 
al. J Neurosci 2013, 33:1462-1485. 5. Marchetti B & Pluchino S Trends Mol Med, 2013, 19:144-56. 6. L’Episcopo F et. al. J. 
Neurosci 2012 32:2062-2085. 7. L’Episcopo F et al. Mol Neurodegen 2011, 6:49. 8. L’Episcopo F et al.Rejuvenation Research 
2011, 14(4): 411-424.

ESPERIENZE IN PROGETTI SIMILI:
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Previous experiences of the Troina Neuropharmacology Laboratory include the direct coordination and action as operative unit 
of strategic/finalized projects of the Italian Ministry of Health, European Community Research programs and International 
Research Programs sponsorized by private company/institutions in the field of Neurodegenerative Diseases. Specifically the 
study of the role of the hypopthalamic-pituitary-adrenocortical (HPA) axis, glucocorticoid hormone, and their receptors (GRs) 
in the neuronal vulnerabilty, the impact of stress and neuroimmune communications in animal models of MS and PD, using 
transgenic mice expressing GR antisense RNA from early embryonic life, conducted in partnership with an international Team 
of researchers joining the group including the Laboratory of Psycogenetics, Neuroscience Section, Laval University, Quebec, 
Canada (Prof. N. Barden); Dept of Cell Biology Neuroimmunology, University of Amsterdam, The Netherlands,Olanda (Prof. 
C. Dijkistra); Dept of Neurodegenerative Pathologies, Charing Cross, UK (Prof. S. Amor); the Harold Doris Neurological 
Institute, Department of Pharmacology, Scripp’s, La Jolla, CA, USA (Prof. Bartfai); Laboratory of Neuroimmunology DIBIT 
San Raffaele (Drs Gianvito Martino and Dr Stefano Pluchino at San Raffaele, Milan and Cambridge, UK). Refs Marchetti B et 
al., Brain Research, Brain Res Reviews 2001 37: 259-272. Wirz SA et al. (2004) Cytokine 26(4):149-54. Gennuso F et al., 
(2004) Proc Natl Acad Sci U S A 101(8):2470-5. Morale MC et al. (2004) . FASEB J. 2004 Jan;18(1):164-6. Epub 2003 Nov 
20. Marchetti B, Kettenmann H, Streit WJ (Eds) (2005b). Brain Res Reviews Special Issue vol 48/2: 129-408. Marchetti B et 
al., Ann. NY Acad. Sci. 2005; 1057: 296-318. Marchetti B and Abbracchio MP. Trends Pharmacol Sci. 2005 Oct; 26(10):517-
25. Review. Morale MC et al. Neuroscience. 2006;138(3):869-78. Epub 2005 Dec 5. Review L’Episcopo F et al. CNS Neurol 
Disord Drug Targets (2010), 9(3):349-72. L’Episcopo F et. al. J. Neurosci 2012 32:2062-2085.

RUOLO ASSUNTO NEL PROGETTO:

The role of IRCCS OASI in the project will be to ensure and provide for the scientific and technical assistance of Dr. Nunzio 
Iraci presented project. Specifically, at the Neuropharmacology section, Dr. F. L’Episcopo (FL) will be the Referent of the 
Troina Neuropharmacogy Lab, thanks to its already consolidated experience with all the other researchers of the Team. 
Particularly, the role of the Neuropharmacology Lab will be the implementation of the in vitro and in vivo setting for Dr. 
Nunzio Iraci's study on astrocyte-derived exosomes and functionalized exosomes for the setting for proof of concept studies in 
vitro, the setting of the target cell studies with post-mitotic DA neurons and adult stem neuroprogenitors of the ventral midbrain, 
the in vivo models of PD, in strict collaboration with BM team at BIOMETEC. Refs L’Episcopo F et al. Stem Cells 2014, 32:
2147-2163. L’Episcopo F, et al . J MCB 2014, 6:13-26. L’Episcopo F. et al. J Neurosci 2013, 33:1462-1485. L’Episcopo F et. 
al. J. Neurosci 2012 32:2062-2085. L’Episcopo F et al. Mol Neurodegen 2011, 6:49. L’Episcopo F et al.Rejuvenation Research 
2011, 14(4): 411-424. L’Episcopo F et al Neurobiol of Disease 2011 41(2): 508-527. L’Episcopo F et al J Neuroinflammation 
(2010), 7:83. L’Episcopo F et al. CNS Neurol Disord Drug Targets (2010), 9(3):349-72.
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Università degli Studi di Catania - Dipartimento di Scienze Biomediche e Biotecnologiche della Scuola di Medicina

DESCRIZIONE DELLE FINALITÀ DELL’ORGANIZZAZIONE E DELLE SUE ATTIVITÀ PRINCIPALI:

Biometec (Catania, Italy), is one of the four Departments of the Medical School of the University of Catania. Thanks to its 
seven Sections (Human Anatomy and Istology, Medical Biochemistry, Biology and Genetics, Pharmacology, Physiology, 
Microbiology and General Pathology), its staff of academics, researchers, pre/postdoctoral fellows involved in highly qualified 
research programs, together with the International Ph.D. Programs in Neuroscience and Applied Biomedical Sciences, the 
School of Pharmacology and Toxicology amongst others, and especially the active relationships with public and private national 
research institutions and pharmaceutical and biotechnological drug companies, BIOMETEC is particularly suited to act as Host 
Institution and principal partner of the project presented by Dr. Nunzio Iraci (Cambridge, UK). Within its sections , many 
BIOMETEC research programs are being carried out and diversified according to the variety of the disciplines involved, 
covering most fundamental basic aspects as well as translational research aspects, from the studies regarding the structure and 
function of membrane proteins to the cardiovascular and central nervous system physiolopathology, genetics, proteomic, and 
pharmacology research amongst others, at a basic, pre-clinical and clinical levels, with the aim at uncovering/elucidating physio-
pathological mechansims of diseases in order to develop innovative therapeutic strategies. The research is sponsorized by 
different national and international sources, together with important cooperation and in synergy with drug companies. 
Specifically, Prof. B. Marchetti (BM) of the Pharmacology Section, will be acting as the referent for BIOMETEC for Dr. 
Nunzio Iraci project. BM is encharged of the coordination, assistance and implementation of the Research Program organization 
of NI, in connection with all other BIOMETEC members involved in the project.

PRECEDENTI ESPERIENZE DI COLLABORAZIONE CON GLI ALTRI SOGGETTI DELLA PARTNERSHIP:

Resarch of BM team in collaboration with Dr. Pluchino Laboratory (Cambridge, UK) and Dr. Francesca L'Episco (FL) at the 
Troina Neuropharmacology Laboratory, has primarily focused on glia as a final common pathway in translational rodent models 
of neurodegenerative disorders. Specifically, the contribution of glia in mediating the effects of both genetic and environmental 
factors, including hormones, endotoxins and neurotoxins, coupled to its ability to influence neurodegeneration/neuroprotection 
has been the subject of intense investigation of the Team, specifically focusing on Parkinson’s disease (PD) . Indeed, astrocytes 
and microglia normally play neuroprotective roles via dynamic glia-to-neuron bidirectional interactions. However, when 
chronically activated, (i.e. under inflammatory/neurotoxic exposure, or upon brain injury), glial cells can produce a wide range 
of cytotoxic mediators, including reactive oxygen and nitrogen species (ROS and RNS) and a panel proinflammatory cytokines 
and chemokines that may perpetuate/exacerbate glial activation, thereby increasing neuronal vulnerability, and/or promoting 
DAergic cell death . Importantly, emerging evidences implicate the neuroinflammatory reaction also in the modulation of the 
regenerative capacity of the adult brain, both in positive and negative fashion. Novel emerging evidence of the research team 
added new actors in neuron-glial crosstalk, including the Wnt signalling pathway, a central player in a variety of biological 
processes, including body axis formation, planar polarity, stem cell maintenance and cellular differentiation, adult neurogenesis, 
neuron survival, differentiation and regeneration . Especially, Wnts were recently uncovered as critical elements in the 
neuroinflammatory pathways and mediators glia-DA-neuron crosstalk favouring neuroprotection/repair in rodent models of PD .
Recently, a critical role of neuroinflammation reaction also in the modulation of the regenerative capacity of the adult brain, 
both in positive and negative fashion. new actors came into play in neuron-glial crosstalk, including the Wnt signalling 
pathway, a central player in a variety of biological processes, including body axis formation, planar polarity, stem cell 
maintenance and cellular differentiation, adult neurogenesis, neuron survival, differentiation and regeneration. Especially, Wnts 
were recently uncovered as critical elements in the neuroinflammatory pathways and mediators glia-DA-neuron crosstalk 
favouring neuroprotection/repair in rodent models of PD. Taken together, the overall background and expertises of the team are 
particularly suited to support and implement Dr. Nunzio Iraci presented project. Refs. Harvey K & Marchetti B J Mol Cell Biol, 
2014, Special Issue, Vol 6(1): 1-2. Peruzzotti-Jametti L et al. Neuroscience , 2014, 2283C: 210-221. L’Episcopo F, et al . J 
MCB 2014, 6:13-26. L’Episcopo F et al. Stem Cells, 2014, 32:2147-2163. Marchetti B & Pluchino S Trends Mol Med, 2013, 
19:144-56. Marchetti B et al. Eur J Neurosci, 2013, 37:1550-1563. L’Episcopo F, et al . J MCB, 2014, 6:13-26. L’Episcopo F. 
et al. J Neurosci, 2013, 33:1462-1485. L’Episcopo F et. al. J. Neurosci, 2012 32:2062-2085. L’Episcopo F et al. Mol 
Neurodegeneration, 2011, 6:49. L’Episcopo F et al.Rejuvenation Research, 2011, 14(4): 411-424. L’Episcopo F et al. Neurobiol 
of Disease, 2011 41(2): 508-527. L’Episcopo F et al. J Neuroinflammation, 2010, 7:83. L’Episcopo F et al. CNS Neurol Disord 
Drug Targets, 2010, 9(3):349-72.

ESPERIENZE IN PROGETTI SIMILI:
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Previous experiences of the BM Team at BIOMETEC include the direct coordination as operative unit (in collaboration with 
the Neuropharmacology Unit at the OASI Institute) of strategic/finalized projects of the Italian Ministery of Health, European 
Community Research programs and International Research Programs sponsorized by private company/institutions in the field of 
Neurodegenerative Diseases. Specifically the study of the role of the hypopthalamic-pituitary-adrenocortical (HPA) axis, 
glucocorticoid hormone, and their receptors (GRs) in the neuronal vulnerabilty, the impact of stress and neuroimmune 
communications in animal models of Multiple Sclerosis (MS) and Parkinson's diseases (PD), using transgenic mice expressing 
GR antisense RNA from early embryonic life, the impact of estrogen deficiency in transgenic mice carryng a mutation of P450 
Aromatase (ArKO mice), exhibiting estrogen deficiency from early embrionic life, amongst others. These studies were 
conducted in partnership with an international Team of researchers joining the group. The overall projects were centered on the 
role of the immune system, hormones and its mediators in neurodegeneration/neuroprotection, in the identification of 
biochemical and molecular mechanisms of cell death and therapeutic strategies to overcome neuronal insults in translational 
rodent models of the diseases, particularly multiple sclerosis and Parkinson’s disease. Over the years the BM team has 
entertained numerous fruitful collaborations with academic and researchers at the BIOMETEC, especially the Biochemistry and 
Physiology sections amongst others, as well as other scientists of the field working on both on national and international 
institutions. Overall the internationallly-based interactive network presented herein constitutes a unique resource and 
opportunities for the successful and fruitful progression of Dr. Nunzio Iraci project. Refs. Marchetti B et al. J. Immunology, 
168: 5848-5859 Spina-Purrello V. et al. Mech. Ageing Develop., 2002, 123: 511-520. Wirz SA et al. (2004) Cytokine 26(4):149-
54. Gennuso F et al. Proc Natl Acad Sci U S A, 2004 101(8):2470-5. Morale MC et al. FASEB J. 2004, Jan;18(1):164-6. Epub 
2003 Nov 20. Venezia V. et al. Ann N Y Acad Sci. 2004, Dec;1030:339-47. Marchetti B et al. Brain Res Reviews, 2005. 48(2): 
302-321. Marchetti B, et al.. Brain Res Reviews, 2005, Special Issue vol 48(2): 129-408. Rocchitta G. et al. Brain Res. 2005 Jun 
14;1047(1):18-29. Nicotra A et al., Biochim Biophys Acta. 2005 Apr 15;1733(2-3):172-86. Epub 2005 Jan 19. Lupo G. et al. 
Biochim Biophys Acta. 2005 Jul 15;1735(2):135-50. Marchetti B, et al. Ann. NY Acad. Sci. 2005; 1057: 296-318. Marchetti B 
& Abbracchio MP. Trends Pharmacol Sci. 2005, 26(10):517-25. Review. Sotgiu S. et al., Eur Neurol. 2005;54(3):149-53. Epub 
2005 Nov 24. Morale MC et al. Neuroscience. 2006;138(3):869-78. Epub 2005 Dec 5. Review Rocchitta G et al. J Pineal Res. 
2006,40(3):204-13. Lupo G et al . 2007 Biochem. Biophys. Acta 1771: 552-532 Anfuso CD et al. J. Lipid Research, 2007 48:
782-793 Morale MC et al. Brain Res. Review, 2008, 57:431-443 L’Episcopo F et al. CNS Neurol Disord Drug Targets. 9(3):349
-72. Marchetti B et al. Eur J Neurosci, 2013, 37:1550-1563.

RUOLO ASSUNTO NEL PROGETTO:

The task of the Department of Biomedical and Biotechnological Sciences (BIOMETEC) as Host Institution, is to allow Dr 
Nunzio Iraci to develop its specific research competences both at a scientific and organization levels, to adequately permit the 
researcher to develop its research program. Importantly, in the course of 2015-2015 academic year, BIOMETEC is acquiring a 
new location at the “ Torre Biologica” of the University of Catania. This structure of 13 floors (200.000 m2 ) will harbor all 
BIOMETEC sections. Among the BIOMETEC Facilities , the BRIT (Bio-nanotech Research and Innovation Tower) is 
included, together with platforms needed for genomic, trascriptomic, proteomic, cell signaling e behavioral studies (preclinical 
and SPF animal house). Prof. B. Marchetti (BM), will be acting as the BIOMETEC referent for Dr. Nunzio Iraci research 
project, encharged of the coordination, assistance and implementation of the Research Program organization at the 
Pharmacology Section in connections with all other BIOMETEC members involved in the project.
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Education and professional experience of the investigator

Fornire una buona descrizione delle qualifiche del referente scientifico, delle sue competenze, passate esperienze e traguardi rilevanti ai fini 
del progetto. Descrivere:

Formazione (elencare, in ordine cronologico decrescente, a partire dal più recente, tutti i titoli ottenuti:

April 2009: PhD in Cellular Biology and Physiology, at the Dept. of Biology, University of Bologna. March 2005: MSc in 
Pharmaceutical Biotechnology (Five Years Academic Degree) at the Faculty of Mathematics, Physics and Natural Science and 
Faculty of Pharmacy, University of Bologna.

Esperienza di ricerca (specie quella maturata negli ultimi 36 mesi):

February 2011 – to date: Research Fellow at the Dept. of Clinical Neurosciences, University of Cambridge. Supervisor: Stefano 
Pluchino, MD, PhD Scientific interests: • Somatic and embryonic stem cells • Neural stem cells • CNS regeneration • Molecular 
mechanisms of neuroprotection and cell-to-cell communication • Extracellular vesicles (EVs), including exosomes • Horizontal 
RNA transfer (coding and non-coding) • Immunometabolism • Nanotechnologies and Synthetic Biology Description of the 
Research Activities: The development of stem cell-based therapies to promote tissue repair in central nervous system (CNS) 
diseases, represents one of the most challenging areas of investigation in the field of regenerative medicine. Recent evidences 
from our and other groups indicate that adult neural stem/precursor cells (NPCs) efficiently protect the CNS from chronic 
degeneration induced by inflammation both in small rodents and in primates. In contrast with the initial expectations, it was 
demonstrated that injected NPCs usually fail to replace the damaged tissue. On the other hand, NPCs show the capacity to 
engage a complex mechanism of cell-to-cell communication with the host, which finally mediate neuroprotection and 
immunomodulation. Nevertheless, a detailed understanding at the molecular level of the mechanisms behind this stem cells’ 
therapeutic plasticity is still lacking. As such, my first strand of investigation focuses at a novel mechanism of intercellular 
communication that works through the transfer of extracellular vesicles (EVs), including exosomes. With my work I 
contributed to demonstrate that: (i) NPCs secrete EVs mainly comprising of exosomes; (ii) EV and exosomal protein and 
mRNA sorting is regulated by inflammatory cytokines; (iii) EVs purified from IFN-γ-treated NPCs can activate Stat1 
signalling in target cells; (iv) IFN-γ/Ifngr1 complex on EVs promotes the intercellular induction of Stat1 signalling; (v) Target 
cells require endogenous Stat1 and Ifngr1 to activate Stat1 signalling. Taken together these results revealed a mechanism of cell-
to-cell communication by which NPCs may signal with the microenvironment via EVs. This is potentially relevant both in 
physiological conditions (e.g. neurogenesis) and in the context of neurodegenerative diseases (e.g. multiple sclerosis), where 
grafted stem cells may use vesicles to communicate with the host immune system. Following these evidences, I am now 
working on two main projects, with the aim of further characterizing the content of NPC-derived exosomes and their impact on 
the biology of two relevant immune cells (i.e. T lymphocyte and bone marrow-derived macrophages): (1) Given the increasing 
amount of evidence supporting the sorting of small ncRNAs in vesicles and their great potential in cell-to-cell communication, I 
have characterised by RNA-Seq the RNA population of NPC-derived exosomes. I found that miRNAs are the most abundant 
class of small ncRNAs in exosomes, and they display selective enrichment or depletion within exosomes compared to NPCs. 
Additionally, I demonstrated that exosomal miRNAs are transferred to target cells while retaining their functionality. Hence I 
am now working at the identification of both (A) the specific pathways affected by exosomal miRNAs in target immune cells; 
and (B) the machinery responsible for their secretion in NPCs. (2) Considering the growing attention that metabolic pathways 
are gaining in the regulation of crucial aspects of the cell biology, I am also exploring the potential metabolic activities 
associated with NPC-derived exosomes. Using a combination of untargeted and isotope labelling liquid chromatography-mass 
spectrometry (LC-MS) metabolomic analysis, I am currently characterizing the metabolic signature carried by exosomes, and 
evaluating its functional impact on target immune cells. January 2009 – January 2011: Postdoctoral activity at the Dept. of 
Biology, University of Bologna. Subjects of research: • MYCN-mediated transcriptional repression in neuroblastoma • MYC as 
a regulator of ABC genes in Chronic Myeloid Leukemia (CML) CD34+ hematopoietic progenitor cells • Role of IKAROS in 
Adult B-Progenitor Acute Lymphoblastic Leukemia (ALL) • Identification of novel miRNAs suppressing BCR-ABL 
expression in CML Supervisor: Professor Giovanni Perini, PhD. January 2006 – December 2008: PhD studentship at the Dept. 
of Biology, University of Bologna. • PhD Thesis: “Complexity of MYCN transcriptional function in childhood neuroblastoma” 
Supervisor: Professor Giovanni Perini, PhD. April 2004 – December 2005: Undergraduate/graduate studentship at the Dept. of 
Biology, University of Bologna. • Thesis: “Transcriptional induction of TRKA and p75NTR genes in neuroblastoma by histone 
deacetylase inhibitor Trichostatin A (TSA)” Supervisor: Professor Giovanni Perini, PhD.

Capacità tecniche e competenze:
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Cellular biology • Extensive culture of a variety of primary cells and cell lines • Establishment of immortalized cell lines from 
primary murine cells • Generation of stable cell lines through retroviral infection and non-viral vectors • Gene silencing by 
RNAi: siRNA and miRNA mimics transfection • Cellular fractionation techniques from human blood • Differentiation of neural 
stem/precursor cells (NPCs) into neurons, oligodendrocytes, and astrocytes • Purification and characterization of extracellular 
vesicles (EVs) and exosomes • Flow cytometry • Apoptosis assays: TUNEL, PARP cleavage, Annexin V/PI • Proliferation 
assays: BrdU/PI, MTT assay • Motility assay: wound closure assay • Colony formation assay • Drug Efflux assay • 
Immunofluorescence and confocal microscopy Molecular biology • DNA extraction and Genotyping • Southern blotting • 
Molecular cloning techniques • EMSA • X-ChromatinIP, Native-ChromatinIP and Dual X-ChromatinIP; ChromatinIP-Chip • 
Analysis of DNA methylation status: Methylation Sensitive PCR, Bisulfite Methylation Assay and Methyl-Cytosine 
Immunoprecipitation (mCIP) • RNA extraction and analysis: RT-PCR and Quantitative Real-Time PCR • Protein extraction, 
fractionation and analysis: SDS-PAGE and Western blotting • Expression of recombinant protein • GST pool-down and Co-
Immunoprecipitation assay • ELISA: cytokine and chemokine quantification • Dual-luciferase reporter assay • Preparation and 
titration of lentiviral particle (third generation packaging system) • Preparation of samples for LC-MS (metabolomics), SILAC 
(proteomics), RNA-seq • Extraction of DNA/RNA/proteins from vesicles (EVs) and exosomes Generic computing skills • 
Operating Systems: Windows, Mac OS X • Microsoft Office and iWork; EndNote and Papers • Statistics: GraphPad Prism • 
Image processing: Adobe Photoshop & Illustrator; Fiji (ImageJ) Bioinformatics • Nucleic acid and protein sequence alignment 
tools: BLAST, ClastalW, Needleman-Wunsch, Smith-Waterman • Exploration of genome-wide datasets in the UCSC and 
Ensembl genome browsers • Software for primer design such as Beacon Designer et al. • Familiarity with bioinformatics 
databases: Genbank, miRBase, Uniprot, Transfac, Rfam, Pubmed-MedLine • Concepts of Next Generation Sequencing (RNA-
Seq, ChIP-Seq): experiment design and data analysis

Premi (in ambito della ricerca):

• The FEBS Long-Term Fellowship: “Mechanisms of mobile ncRNAs in stem cells.” From December 2011 to November 2013. 
Dept. of Clinical Neurosciences, University of Cambridge. • “Centro Interdipartimentale di Ricerca sul Cancro Giorgio Prodi” 
Fellowship: "Eradication of acute and chronic leukemic stem cells through interference of the self renewal mediated by the Smo 
Inhibitors." From January 2010 to December 2010, at the Department of Biology - University of Bologna. • NOVARTIS 
Fellowship: "Identification and characterization of microRNAs that block the function of Bcr-Abl in Philadelphia positive 
leukemias." From January 2009 to December 2009, at the Department of Biology - University of Bologna. • Award “Premio di 
Operosita`”: "Transcriptional mechanisms mediated by oncoprotein N-Myc in neuroblastoma.” Granted by NOVARTIS in 
February 2008, at the Department of Biology - University of Bologna.

Finanziamenti (indicare titolo, durata e ammontare del finanziamento):

• The Evelyn Trust 2013 grant: “Cell signalling through secreted extracellular RNAs in neuro-immune interactions.” Co-
applicant, amount granted: £ 244,565. From December 2013 to November 2016. Dept. of Clinical Neurosciences, University of 
Cambridge.

Precedenti esperienze di collaborazione con gli altri Soggetti della Partnership (MAX 5.000 caratteri):
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Referente Scientifico

RUOLO NEL PROGETTO:
I am now working as research fellow in the lab of Dr. Pluchino, Department of Clinical Neurosciences, University of 
Cambridge, Cambridge, UK. The major contribution of Dr. Pluchino has been the demonstration of the cellular and molecular 
mechanisms regulating the therapeutic plasticity of neural stem/precursor cells (NPCs) in inflammatory CNS diseases such as 
multiple sclerosis, ischemic stroke, and spinal cord injury [1, 2]. While it was first assumed that stem cells directly replace lost/
damaged cells, it is now becoming evident that they are able to protect the damaged nervous system also through mechanisms 
alternative to cell integration/replacement. It was shown that NPCs accumulate and survive undifferentiated in the brain or in 
secondary lymphoid organs, while establishing consistent anatomical contacts with T cells and dendritic cells, through either 
polarized nanotubes, cytoplasmic expansions, elongated intercellular junctions as well as extracellular membrane vesicle-like 
structures. I joined the lab in 2011, devoting special attention to these different modalities by which NPCs engage programs of 
horizontal cell-to-cell communication with cells in the microenvironment. Specifically, with my work I gave a decisive 
contribution to demonstrate a novel mechanism of intercellular communication that works through the transfer of NPC-derived 
exosomes. This is potentially relevant both in physiological conditions (e.g. neurogenesis) and in the context of 
neurodegenerative diseases, where grafted stem cells may use vesicles to communicate with the host immune system [3]. 
Importantly, the Pluchino lab collaborated extensively in the last decade with the group of Professor Marchetti, and they will be 
both involved as collaborators in this grant proposal. Research of the team has focused on glia as a final common pathway 
influencing neurodegeneration/neurorepair in translational rodent models of neurodegenerative disorders. Specifically, the 
contribution of glia in mediating the effects of both genetic and environmental factors, coupled to its ability to influence 
neurodegeneration/neuroprotection has been the subject of intense investigation of the research groups, specifically focusing on 
Parkinson’s disease (PD) [4-10]. Indeed, astrocytes and microglia normally play neuroprotective roles via dynamic glia-to-
neuron bidirectional interactions [4-10]. However, when chronically activated/injured, glial cells can produce a wide range of 
cytotoxic mediators and a panel of proinflammatory cytokines and chemokines that may perpetuate/exacerbate glial activation, 
thereby increasing neuronal vulnerability, and/or promoting DAergic cell death [4-10]. Importantly, emerging evidences 
implicate the neuroinflammatory reaction also in the modulation of the regenerative capacity of the adult brain, both in positive 
and negative fashion [11-19]. Novel emerging evidence of the research team added new actors in neuron-glial crosstalk, 
including the Wnt signalling pathway, a central player in a variety of biological processes, including body axis formation, 
planar polarity, stem cell maintenance and cellular differentiation, adult neurogenesis, neuron survival, differentiation and 
regeneration (see [11-19]). Especially, Wnts were recently indicated as critical elements in the neuroinflammatory pathways 
and mediators glia-DA-neuron crosstalk favouring neuroprotection/repair in rodent models of PD [11-19]. Research of the team 
has also more recently focused on the critical role of neuroinflammation in shaping the regenerative capacity of the adult brain. 
Then glial mediators acting on stem/neuroprogenitor cells can influence signalling pathways involved in cell survival, 
proliferation and neuron differentiation [11-19]. While Wnt/β-catenin signaling contributes to the regulation of adult 
neurogenesis, major inflammatory and oxidative stress pathways converge in the regulation of Wnt/β-catenin signaling in 
neurons, glial cells, and stem/neuroprogenitor cells, with important consequences for neuroimmune interactions in 
neurodegeneration/neuroprotection [11-19]. All together, my proposal will add novel technological advances, implement and 
expand the research already in place in the host institution. Indeed, in these years I strengthen my background in molecular and 
cellular biology, gaining an extensive experience in the characterisation of exosomes and in the development of state-of-art 
approaches and methodologies to use them as key players in the cell-to-cell communication. Therefore, together with the team 
in UK and in Sicily, I would be in a privileged position to carry out the innovative (and challenging) work proposed in this 
grant application and to succeed in the realization of the huge potential of exosomes in the development of innovative high 
clinical impact biotechnological therapeutics for neurodegenerative disorders. See the specific attachment for the references.

Ruolo assunto nel progetto (MAX 5.000 caratteri):

As Main Investigator I designed and planned the different approaches described in this research proposal. I will be in charge to 
develop and fully realise the potential of this study, coordinating the collaboration with Dr. Pluchino (at the University of 
Cambridge), with Professor Marchetti (at the University of Catania) and with Dr. L’Episcopo (at Oasi IRCSS, Troina). 
Furthermore I will be directly responsible for the experiments of purification/characterization of exosomes, and their functional 
impact on target cells relevant in the context of Parkinson’s Disease. To this purpose, a postdoc will be hired on this project that 
I will supervise throughout the proposed research plan. I will be in charge for the collection of data and their analysis and 
interpretation. Finally I will take care of the communication related with this grant proposal. Specifically, I will be responsible 
for the diffusion of the results generated within this study, both presenting at specific scientific conferences and writing papers 
for submission at high-impact factor peer-reviewed journals.
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ESPERIENZA DEL REFERENTE SCIENTIFICO IN PROGETTI SIMILI
Progetto 1:

TITOLO DEL PROGETTO: Cell signalling through secreted extracellular RNAs in neuro-immune interactions

DATA DI AVVIO: December 2013

DATA DI CONCLUSIONE: November 2016

ENTE/I DI RICERCA 
PRESSO CUI LA 
RICERCA SI E' SVOLTA:

University of Cambridge

DESCRIZIONE 
SINTETICA DEL 
PROGETTO:

While aiming at the development of stem cell-based therapies for tissue repair in central 
nervous system (CNS) diseases, we have demonstrated that neural stem/precursor cells (NPCs) 
exert important immune regulatory actions both in vitro and in vivo after transplantation. Our 
most recent work suggests that a key role in this might be attributed to a novel mechanism of 
stem cell-immune cell communication through the transfer of extracellular membrane vesicles 
(EVs) that carry RNAs (exRNAs). Within this proposal we will specifically focus at (i) 
Defining the regulatory mechanism(s) behind exRNAs; and (ii) Understanding the 
physiological and therapeutic relevance of this novel stem cell-to-immune cell exRNA 
signalling. The innovation of our approach relies in its unique peculiarity to look into an innate 
mechanism, while keeping the visionary focus of translating the knowledge of basal stem cell 
functions into innovative high clinical impact therapeutics for regenerative neuroscience.

DESCRIZIONE DEI 
BISOGNI, OBIETTIVI E 
RISULTATI RAGGIUNTI:

Advances in stem cell biology have raised expectations that brain diseases may be ameliorated 
by stem cell medicines. The idea that stem cells work via cell replacement is challenged by the 
evidence of consistent cellular signaling between the graft and the host immune system. In 
determining that extracellular RNAs represent a vehicle by which stem cell grafts communicate 
with the host immune cells, as well as in identifying the regulators of this form of intercellular 
communication, this project offer a direct opportunity to translate the knowledge of basal stem 
cell functions into innovative high clinical impact therapeutics for regenerative neuroscience. 
Objectives: - Aim 1a: Study the transcriptional control of exRNAs; DONE. - Aim 1b: Study 
the post-transcriptional control of exRNA: ONGOING. - Aim 2: Analysis of the functional 
consequences of NPC-derived exRNAs on T cell biology in vitro; ONGOING.

RUOLO ASSUNTO NEL 
PROGETTO:

Co-applicant

ALTRI SOGGETTI 
PARTECIPANTI:

Stefano Pluchino, MD, PhD - Principal Investigator

COSTO TOTALE DEL 
PROGETTO (€):

293,768.94

FONTI DI 
FINANZIAMENTO:

Fonte di finanziamento: The Evelyn Trust

Ammontare(€): 293,768.94

REFERENZA: RRZC/035

ESPERIENZA DEL REFERENTE SCIENTIFICO IN PROGETTI SIMILI
Progetto 2:

TITOLO DEL PROGETTO: Noncoding RNAs and therapeutic plasticity of neural stem cells

DATA DI AVVIO: Jan 2010

DATA DI CONCLUSIONE: Dec 2013

ENTE/I DI RICERCA 
PRESSO CUI LA 
RICERCA SI E' SVOLTA:

University of Cambridge
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ESPERIENZA DEL REFERENTE SCIENTIFICO IN PROGETTI SIMILI
Progetto 2:

DESCRIZIONE 
SINTETICA DEL 
PROGETTO:

Compelling evidence exists that stem cell-based therapies protect the central nervous system 
(CNS) from chronic inflammation-driven degeneration, such as that occurring in experimental 
autoimmune encephalomyelitis (EAE) and multiple sclerosis (MS). However, while it was first 
assumed that stem cells act trough direct replacement of lost/damaged cells, it has become clear 
that they are able to protect the damaged CNS through a number of ‘bystander’ mechanisms 
other than cell replacement. In immune- mediated experimental demyelination, transplanted 
neural stem/precursor cells (NPCs) possess a constitutive and inducible ability to mediate 
efficient ‘bystander’ myelin repair and axonal rescue. Yet, a comprehensive understanding of 
the mechanisms by which NPCs exert their therapeutic impact is lacking. We envisage that the 
remarkable therapeutic plasticity of NPCs results from their capacity to engage highly 
sophisticated programmes of horizontal cell-to-cell communication at the level of the 
microenvironment and we attribute a key role to the transfer of secreted extracellular 
membrane vesicles (EVs) from NPCs to neighbouring cells. The AIMS of this project will be 
to define whether this form of communication is relevant for NPCs, whether it is associated to 
cell-to-cell trafficking of non-coding RNAs (ncRNAs), and indeed on elucidating its molecular 
signature and therapeutic significance for MS. SPECIFIC AIM (SA) 1: PROVIDE AN 
EXTENSIVE CHARACTERIZATION OF THE SECRETED EVs, by fluorescence-activated 
cell sorting, scanning and transmission electron microscopy and liquid chromatography/mass 
spectrometry; SA 2: IDENTIFY AND DISCOVER ncRNAs BEING SORTED IN 
SECRETED EVs. We will subject secreted EVs to next generation RNA deep sequencing (DS) 
to investigate the small and long ncRNAome. The sequencing will be subject to bioinformatics 
to process, map and analyse the large amount of sequenced tags, both in relation to EVs:NPCs 
as well as under different experimental conditions; SA 3: PROVIDE PROOF OF CONCEPT 
THAT FUNCTIONAL ncRNAS ARE SHUTTLED VIA SECRETED EVs. We will apply state
-of-the-art genetic tools to show that EVs are transferred from NPCs to recipient cells and that 
transferred EVs shuttle functional ncRNAs in vitro. Major functional readouts will be provided 
by means of in vitro target transcript(s)-specific functional assays as well as quantitative 
proteomics on recipient cells exposed to EVs. SA 4: DEVELOP NOVEL ncRNA-BASED 
THERAPEUTICS FOR EAE. We will validate the therapeutic relevance of the identified 
candidates by systemic injection of either secreted EVs; or bio-artificial cells (or viral vectors) 
engineered to deliver relevant ncRNAs in vivo in mice with EAE. The true innovation of this 
project relies in its unique peculiarity to LOOK INTO AN INNATE CELLULAR 
MECHANISM with the visionary focus of TRANSLATING THE KNOWLEDGE OF BASAL 
STEM CELL FUNCTIONS INTO INNOVATIVE HIGH-IMPACT CLINICAL 
THERAPEUTICS FOR MS
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ESPERIENZA DEL REFERENTE SCIENTIFICO IN PROGETTI SIMILI
Progetto 2:

DESCRIZIONE DEI 
BISOGNI, OBIETTIVI E 
RISULTATI RAGGIUNTI:

Neural stem/precursor cell (NPC) transplantation protects the central nervous system from 
inflammatory damage. Recent evidence demonstrates that some of the NPC functions, 
including the immune regulation, require sophisticated mechanisms of intercellular 
communication. While some communication is delivered by secreted cytokines and/or growth 
factors, our recent work suggests that a key role might be attributed to a novel mechanism of 
intercellular communication through the transfer of secreted extracellular membrane vesicles 
(EVs) from donor to recipient cells. Here we have kept focussing on defining whether this form 
of communication exists for NPCs, and on elucidating its molecular signature and open new 
perspectives of therapeutic relevance. Our current data suggest that NPCs secrete EVs 
primarily comprised of exosomes and we observe novel cytokine-regulated pathways that sort 
proteins and RNAs into these vesicles. Small RNAseq has revealed 39 exosomal microRNAs 
(miRNAs), and we identified a small set of miRNAs whose expression in NPCs and/or 
secretion within EXOs/EVs responds to cytokine stimulation. Importantly, we demonstrated 
through dual luciferase reporter assays that secreted miRNAs retain their functional potential 
when transferred to target cells. On the other hand, long RNA sequencing (RNA-seq) revealed 
a cluster of pathways related to the Immune Response category that is over-represented in Th1 
NPCs, Th1 EVs and Th1 EXOs only, thus suggesting that following Th1 stimulation NPCs are 
able to traffic several cytokine-specific response pathways in EVs. Furthermore, we have also 
found that Th1 EVs are able to elicit a Th1-like signalling response in recipient 3T3 cells 
characterised by the upregulation at the mRNA and protein level of Stat1 and pStat1, that 
closely resembles the effects of Th1 cytokines observed in NPCs. While confirming the 
intrinsic signalling properties of EVs, our study identifies a novel mechanism of intercellular 
communication regulated by IFN- γ/IFNGR1 complex, which stem cell grafts may use to 
signal to the host immune system. Finally we set-up a novel RNAi-based therapeutics 
potentially able to be used in vivo in animal model of MS. We will use the packaging RNA 
(pRNA) nanostructures to deliver miRNA or siRNA inspired by the contents of therapeutic 
EVs. Our study sheds new light on the mechanisms of transcellular information exchange and 
demonstrates that cytokine-regulated exosome signalling is an important pathway by which 
NPCs may mediate their immune regulatory functions.

RUOLO ASSUNTO NEL 
PROGETTO:

Postdoc

ALTRI SOGGETTI 
PARTECIPANTI:

Stefano Pluchino, MD, PhD - Principal Investigator

COSTO TOTALE DEL 
PROGETTO (€):

105,000.00

FONTI DI 
FINANZIAMENTO:

Fonte di finanziamento: FISM

Ammontare(€): 105,000.00

REFERENZA: RG 2010/R/31

ESPERIENZA DEL REFERENTE SCIENTIFICO IN PROGETTI SIMILI
Progetto 3:

TITOLO DEL PROGETTO: SEcreted Membrane vesicles: role in the therapeutic plasticity of neural StEM cells

DATA DI AVVIO: Dec 2010

DATA DI CONCLUSIONE: Nov 2015

ENTE/I DI RICERCA 
PRESSO CUI LA 
RICERCA SI E' SVOLTA:

University of Cambridge
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ESPERIENZA DEL REFERENTE SCIENTIFICO IN PROGETTI SIMILI
Progetto 3:

DESCRIZIONE 
SINTETICA DEL 
PROGETTO:

Compelling evidence exists that somatic stem cell-based therapies protect the central nervous 
system (CNS) from chronic inflammation-driven degeneration, such as that occurring in 
experimental autoimmune encephalomyelitis (EAE) and stroke. It was first assumed that stem 
cells directly replace lost/damaged cells, but it has now become clear that they are able to 
protect the damaged nervous system through mechanisms other than cell replacement. In 
immune-mediated experimental demyelination and stroke we have shown that transplanted 
neural stem/precursor cells (NPCs) possess a constitutive and inducible ability to mediate 
efficient bystander myelin repair and axonal rescue. Yet, a comprehensive understanding of the 
mechanisms by which NPCs exert their therapeutic impact is lacking. To describe the various 
therapeutic actions of stem cell transplants in vivo, namely their capacity to adapt fate and 
function(s) to specific microenvironments, we have proposed the concept of therapeutic 
plasticity. Recent evidence demonstrates that some of the NPC functions, including the 
immune regulation, require sophisticated mechanisms of intercellular communication. While 
some communication is delivered by secreted cytokines and/or growth factors, our recent work 
suggests that a key role might be attributed to a novel mechanism of intercellular 
communication through the transfer of secreted membrane vesicles (MVs) from donor to 
recipient cells. Here we will focus on defining whether this form of communication exists for 
NPCs, and on elucidating its molecular signature and therapeutic relevance. Our current 
preliminary data suggest that MV-mediated transfer of small (15-30 nt) non-coding RNAs 
(ncRNAs) – including micro RNAs (miRNAs) – might be a major mechanism responsible for 
the functional instruction of neighbouring cells by NPCs. In our experiments we will (i) 
investigate the MV small RNAome using next generation deep-sequencing, computational 
analysis and bioinformatics tools; and (ii) demonstrate that ncRNAs from NPCs are able to 
affect gene expression in neighbouring cells. Functional readouts of candidate ncRNAs will be 
provided by semi-quantitative RT-PCR and cutting-edge molecular and cellular biology tools 
[eg., miRNA-regulated LV vectors; identification of ncRNA targets by quantitative 
proteomics] on recipient cells. Then, we will (iii) demonstrate the biological impact of the 
transfer of individual MV-carried small ncRNAs in vitro and in vivo in rodents with 
experimental neurological diseases. The true innovation of the SEM_SEM project relies in its 
unique peculiarity to look into an innate (physiological) mechanism with the visionary focus of 
translating the knowledge of basal (vs reactive) stem cell functions into innovative high clinical 
impact therapeutics.
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ESPERIENZA DEL REFERENTE SCIENTIFICO IN PROGETTI SIMILI
Progetto 3:

DESCRIZIONE DEI 
BISOGNI, OBIETTIVI E 
RISULTATI RAGGIUNTI:

Neural stem/precursor cell (NPC) transplantation protects the central nervous system from 
inflammatory damage. Recent evidence demonstrates that some of the NPC functions, 
including the immune regulation, require sophisticated mechanisms of intercellular 
communication. While some communication is delivered by secreted cytokines and/or growth 
factors, our recent work suggests that a key role might be attributed to a novel mechanism of 
intercellular communication through the transfer of secreted extracellular membrane vesicles 
(EVs) from donor to recipient cells. Here we have focussed on defining whether this form of 
communication exists for NPCs, and on elucidating its molecular signature and open new 
perspectives of therapeutic relevance. Our current data suggest that NPCs secrete EVs 
primarily comprised of exosomes and we observe novel inflammatory cytokine-regulated 
pathways that sort proteins and RNAs into these vesicles. Small RNA deep sequencing (RNA-
seq) revealed 43 exosomal microRNAs (miRs), and we identified a small set of miRs whose 
expression in NPCs and/or secretion within EXOs/EVs responds to cytokine stimulation. 
However, combination of dual luciferase reporter assays and Sylamer-based analyses of 
putative miR-mediated effects on gene and protein expression in target cells suggest that, 
despite being functional in principle, the transfer of EV miRs has negligible effect on the 
behaviour of the target cell. On the other hand, long RNA-seq of NPCs has revealed that Th1 
cytokines induce the expression of genes involved in the IFN-gamma signalling pathway, such 
as Stat1, Stat2, Irf1, Irf2 and Gbp9 in NPCs. Gene Set Enrichment Analysis (GSEA) revealed a 
cluster of pathways related to the Immune Response category that is over-represented in Th1 
NPCs, Th1 EVs and Th1 EXOs only, thus suggesting that following Th1 stimulation NPCs are 
able to traffic several cytokine-specific response pathways in EVs. Furthermore, we also found 
that Th1 EVs are able to elicit a Th1-like signalling response in recipient 3T3 cells 
characterised by the up regulation at the mRNA and protein level of Stat1 and pStat1, that 
closely resembles the effects of Th1 cytokines observed in NPCs. Our study sheds new light on 
the mechanisms of transcellular information exchange and demonstrates that cytokine-
regulated exosome signalling is an important pathway by which NPCs may mediate their 
immune regulatory functions.

RUOLO ASSUNTO NEL 
PROGETTO:

Postdoc/Research Fellow

ALTRI SOGGETTI 
PARTECIPANTI:

Stefano Pluchino, MD, PhD - Principal Investigator

COSTO TOTALE DEL 
PROGETTO (€):

2,000,000.00

FONTI DI 
FINANZIAMENTO:

Fonte di finanziamento: ERC grant

Ammontare(€): 2,000,000.00

REFERENZA: 260511
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2. DATI PROGETTUALI
LOCALIZZAZIONE DELL INTERVENTO

Regione Provincia Comune Area Locale

SICILIA CATANIA CATANIA

HOST INSTITUTION(S)
Indicare almeno un ente di ricerca nel quale sarà sviluppato il proprio progetto di ricerca:

Department of Biomedical and Biotechnological Sciences (BIOMETEC), Pharmacology Section, Medical School, University 
of Catania

RESEARCH PROJECT
Ambito della ricerca

Indicare l'ambito specifico nel quale si svilupperà la ricerca (massimo 100 caratteri).

Molecular neuroscience; Exosomes; Glial-neural intercellular signaling; Treatment of Parkinson’s disease

Sintesi

Fornire una breve descrizione del progetto di ricerca (massimo 5.000 caratteri).
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Parkinson’s disease (PD), together with Alzheimer’s disease, is the most common human neurodegenerative disorder, affecting 
millions of people worldwide. The vast majority of cases are sporadic and there are no treatments that can halt or reverse the 
course of PD, yet. Emerging evidences point to reactive glia as a pivotal factor in PD. Reactive glia is recognized to play both 
positive and negative roles. Particularly reactive astrocytes, in partnership with microglial cells, can modulate the biology of 
dopaminergic neurons and adult stem/progenitor cells (NPCs) via intercellular signalling, finally mediating neuroprotection and 
neurorepair. However, a detailed understanding of the molecular mechanism(s) involved in such a complex intercellular 
intercourse is still lacking. Recently exosomes – small vesicles secreted by every types of cell – have been suggested as novel 
and important players in promoting cell-to-cell communication. Whether exososomes convey bioactive signals between the 
damaged mesencephalic DA neurons, the reactive astrocytes and NPCs in PD brain remains largely unknown. Considering the 
above, within this research proposal, we will specifically focus at achieving the following aims: (1) PROFILING OF THE 
EXOSOMES SECRETED BY ASTROCYTES OF THE MOUSE VENTRAL MIDBRAIN BOTH IN BASAL AND 
“ACTIVATED“ CONDITIONS. (1.1) Flow cytometry, nanoparticle tracking analysis, tunable resistive pulse sensing and 
western blot will be applied to the exosomal preparations in order to evaluate their dimensions and to verify the presence of 
generally accepted exosomal markers (e.g. CD9, CD63, Alix1 etc.); (1.2) Next generation RNA deep sequencing (RNA-seq) for 
long and small RNAs (mRNAs and miRNAs, respectively) will be performed in: (i) both donor cells and derived exosomes in 
order to identify the secreted vs. retained populations of RNAs; (ii) both in basal and activated condition (combined treatment 
with CCL3, CXCL10 and CXCL11 100ng/ml each), in order to identify all the transcriptional changes mediated by the 
chemokines and their impact on exosomal RNA secretion. The relevant candidates (see 2.2) identified in the exosomes will be 
validated at RNA level through qPCR; also the presence of the corresponding protein will be verified via western blot. (2) 
CHARACTERIZATION OF THE INTERCELLULAR SIGNALING MEDIATED BY EXOSOMES ON RELEVANT 
TARGET CELLS: i.e. mouse primary midbrain enriched neuronal cultures and NPCs from the midbrain. (2.1) Whole genome 
analyses on target cells -/+ exosomes: to identify the exosome-regulated target pathways. Affymetrix Mouse Gene 2.0 ST 
Arrays will be applied to target cells, with or without exposure to exosomes for 24 hours. (2.2) Validation of the candidate 
pathways potentially affected by exosomes: bioinformatics will be performed in order to identify specific signalling pathways 
regulated by exosome treatment. Candidate target pathways - both in 1.2 and 2.2 - will be selected based on: (i) the evidences in 
literature about the relevance in the context of PD; (ii) the potential connection between key target genes in the pathway and 
specific RNAs shuttled via exosomes; (iii) the fold changes and the p-values obtained. Selected key genes within the candidate 
pathways will be validated in target cells through qPRC, WB and IF. Viability and functionality of target cells upon treatment 
with exosomes will be also evaluated (i.e. MTT assay and [3H] dopamine incorporation test for neurons; BrdU incorporation 
and differentiation assay for NPC). Finally, validated genes will be further tested with lentiviral-based Gain-of-Function and 
Loss-of-Function strategies: candidate exosomal RNAs will be overexpressed (and/or silenced) in donor cells, and the modified 
exosomes will be tested again on target cells. Notably, this approach will allow identifying druggable target(s) potentially 
relevant for PD therapy. (3) GENERATION OF MODIFIED/FUNCTONALISED EXOSOMES FOR THE TREATMENT OF 
PD ANIMAL MODEL IN VIVO The transduced donor cells validated in (2.2) will be employed to generate high potential 
exosomes to treat PD in vivo. To mimic PD degeneration, the well recognized 6-hydroxydopamine (6-OHDA) rodent model 
will be used. The wt vs. modified exosomes will be injected in the ipsilateral subtantia nigra pars compacta (SNpc). The 
principal DA endpoints at SNpc and striatal levels will be determined at different time-intervals upon 6-OHDA-administration 
± exosome treatment. Major endpoints of nigrostriatal DA functionality will be determined, and include (i) specific high-
affinity neuronal [3H] DA uptake in striatum; (ii) striatal dopamine (DA) by HPLC; (iii) Numerical density of TH+ SNpc 
neurons assessed by serial section analysis of the total number of TH+ cells counted through the entire rostro-caudal (RC) axis 
of the murine SNpc. Analysis of motor coordination will be assessed by accelerating rotarod.

Scientific Background

Descrivere lo stato dell'arte e i risultati attesi nella proposta di ricerca, sottolineando il contributo che questa potrà apportare alle 
conoscenze tecnologiche e scientifiche attualmente disponibili.(massimo 10.000 caratteri)
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The pathobiology of Parkinson’s disease (PD) is associated with the loss of dopaminergic (DA) neurons in the substantia nigra 
pars compacta (SNpc) projecting to the striatum, leading to decreased motor function. Currently, there are no treatments that 
can halt or reverse the course of PD. Only palliative therapies, such as replacement strategies for missing neurotransmitters, 
exist. An effective therapy for PD should aim to halt dopamine (DA) neuron degeneration and promote DA neurorestoration. So 
far, several scenarios regarding the mechanisms by which DA neurons degenerate have been suggested, including oxidative 
stress, deficit in mitochondrial function, excitotoxicity, accumulation of aberrant or misfolded proteins, impairment of anti-
oxidant and neuroprotective mechanisms. Particularly, current evidence from (i) epidemiological and post-mortem studies; as 
well as (ii) experimentally-induced PD rodent models, including the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), the 
rotenone and the 6-hydroxydopamine (6-OHDA) models of basal ganglia injury, point to reactive glia as a pivotal factor in PD, 
albeit a dual, detrimental/neuroprotective, influence is presently recognized (see [10]). Particularly, reactive astrocytes in 
partnership with microglial cells modulate DA neurodegeneration, neuroprotection and neurorepair in experimental models of 
PD via bidirectional glia-to-neuron signaling [4-11]. Importantly, astrocytes and microglia response to neurodegeneration also 
modulates the regenerative capacity of the adult brain, via glial-neural stem/progenitor cell (NPC) interactions aimed at 
overcoming neurodegeneration and inciting neurorestoration [11-19]. Nevertheless, a detailed understanding at the molecular 
level of the mechanisms behind this therapeutic plasticity - i.e. their capacity to adapt to and modulate the environment - is still 
lacking. Cell-to-cell communication is typically mediated by mechanisms that involve the interaction of a receptor on the 
surface of a cell with a specific ligand. However, an additional mode of cell-to-cell communication that has gained wide interest 
in recent years is the secretion of extracellular vesicles. Extracellular vesicles (EVs) are small membranous structures limited by 
a lipid bilayer that contain soluble components such as proteins, metabolites and nucleic acids. In recent years, several works 
have shown that a variety of cell types are capable of releasing EVs in the extracellular space both in vivo and in vitro, and EVs 
have been detected in blood, urine, saliva, amniotic fluid, malignant ascites, bronchoalveolar lavage fluid, synovial fluid and 
breast milk [20]. Apoptotic bodies, shedding vesicles and exosomes are all different subtypes of EVs. Exosomes comprise a 
more homogenous population with a size from 40 to 120 nm, which are stored as intraluminal vesicles within multivesicular 
bodies (MVBs) of the late endosome and are released when the MVBs fuse with the cell membrane [21]. Considering that 
exosomes exploit native mechanisms for cellular interaction and internalization, it is not surprising that they are now identified 
as a central, while previously hidden, players in the transfer of information between cells, with a highly remarkable level of 
conservation from plants to mammals [22, 23]. Recently, several works have shown the involvement of exosomes in a variety 
of processes, such as protein clearance [24], cytokine delivery [25-28], as well as being able to mediate the acquisition of new 
functional properties by recipient cells [29]. In parallel to the efforts to elucidate the functions of exosomes, various studies 
have focused at characterising their content. It is now clear that exosomes contain a broad range of molecules, among which 
lipids, proteins and RNAs (both mRNAs and miRNAs) that varies according to the type of cell of origin and that also varies in 
response to stimuli [3, 30-35]. Importantly, the intercellular signaling mediated by exosomes appears to be relevant also for the 
cells of the central nervous system (CNS). After CNS injury, microglia were shown to secrete exosomes containing antigen-
MHC complexes thus contributing to the immune response [36]. The treatment with astrocyte-derived ATP induces in mouse 
microglia the shedding of exosomes, which bear functional IL-1β [37], a feature that has also been confirmed in exosomes 
from mouse astrocytes [38]. The ATP binding to the P2X7R activates the acid sphingomyelinase, which plays a crucial role for 
the subsequent induction of exosome shedding and secretion of vesicle-associated IL-1β via a MAPK-dependent mechanism 
[38]. Other multiple interactions were suggested in the context of the brain, further increasing the level of complexity of this 
exosome-mediated cell-to-cell communication. For example, exosomes secreted by microglia affect in a dose-dependent way 
the activity of neurons, mainly at the presynaptic site [39]. Also astrocyte-derived exosomes were proved to be important 
regulators of neuronal biology. Synapsin I - an oligomannose-binding glycoprotein – was identified by Wang and colleagues as 
the crucial astrocyte-derive exosome-associated protein capable of (i) promoting neurite outgrowth from hippocampal neurons 
and (ii) inducing survival of cortical neurons upon oxidative stress [40]. Moreover, exosomes purified from primary cultures of 
cortical neurons contain both vascular endothelial growth factor (VEGF) and fibroblast growth factor (FGF)-2), thus suggesting 
a possible role in the communication with endothelial cells to promote angiogenesis [41]. Another independent study confirmed 
that the release of exosomes is a tightly regulated process in neurons, and that it is driven by the glutamatergic synaptic activity 
[42]. Furthermore, Korkut and colleagues showed that the morphogens Wnt proteins are secreted on exosomes both during 
Drosophila development (at the larval neuromuscular synapses) and in human cells [43]. On the other hand, exosomes have 
been implicated also in the pathogenesis of several diseases, such as tumorigenesis [44], spread of viruses and pathogenic 
agents such as HIV-1 [27], as well as being implicated in the propagation of protein aggregate disorders. It is becoming 
increasingly evident that the most prominent and well-studied neurodegenerative diseases share common cellular and molecular 
pathological mechanisms, among which protein aggregation and inclusion body formation play an important role [45]. These 
aggregates include β-amyloid (Aβ) in senile plaques and tau in neurofibrillary tangles (NFTs) in Alzheimer’s disease; α-
synuclein in Lewy bodies and Lewy neurites in Parkinson’s disease; TAR-DNA–binding protein 43 (TDP-43) and superoxide 
dismutase (SOD1) aggregates in ALS; polyglutamine (polyQ)-rich huntingtin inclusions in Huntington’s disease and prion 
plaques in Creutzfeldt-Jakob disease (CJD). Aβ-derived peptides [46], α-synuclein [47], and the abnormal pathogenic cell 
surface prion protein PrPSc [48] have all been found associated with exosomes. For these reasons, exosomes have recently been 
proposed as the Trojan horses of neurodegeneration [49]. However, exosomes represent at the same time a novel class of 
potential therapeutic targets, and a therapeutic tool for tissue regeneration and immune response modulation. In particular, their 
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therapeutic potential in the treatment of neurodegenerative disorders such as AD and PD is now being actively studied. In this 
context the active molecular cargoes of exosomes (proteins, mRNAs and miRNAs) may provide a rich potential for novel 
therapeutical approaches. Whether exososomes convey bioactive signals between the damaged mesencephalic DA neurons, the 
reactive astrocytes and stem neuroprogenitors cells in PD brain remains largely unknown. Deciphering the signals in the 
crosstalk between glial cells, DAergic neurons and NPCs may have major implications for identifying potential therapeutic 
targets to incite neuroprotection/neurorepair, as well as for the role of stem cells technology in PD. Here we propose one of the 
very first attempts of in-depth characterization of the mechanisms of exosome-mediated intercellular signalling in the context of 
PD. Our approach is novel as it takes into account both the RNA content of exosomes and their functional impact on relevant 
target cells. Understanding of how brain cells communicate via exosomes is indeed a very hot topic in biomedicine that has 
profound implications for the elucidation of the pathophysiology of major neurodegenerative diseases such as PD. The proposed 
research may represent a unique opportunity to translate the knowledge of basal cell functions into innovative high clinical 
impact therapeutics for neurodegenerative disorders. Indeed, our goal is to enable loading of specific cargoes into exosomes, 
and, in the long term, to develop fully synthetic (nano)particles to treat neurodegenerative diseases. Putative novel drugs will 
benefit sectors of the pharmaceutical industry working on the development of new diagnostics and therapies for these diseases. 
Hence patients may also eventually benefit from this work. Altogether, the potential of our proposal for a beneficial impact on 
health and wealth is great. See the specific attachment for the references.

Preliminary data and research question

Improntare il tema della ricerca e fornire i dati preliminari a supporto delle ipotesi avanzate.(massimo 10.000 caratteri)
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Recent work from our lab has shown for the first time that neural stem/progenitor cells (NPCs) secrete EVs, mainly comprising 
of exosomes. We purified exosomes from supernatants through successive rounds of differential centrifugation and we showed 
that NPCs are able (i) to dynamically modulate their content in response to environmental stimuli; and (ii) transfer information 
to the microenvironment [3, 50-56]. Specifically, we proved that pro-inflammatory cytokines (Th1) induce the activation of the 
IFN pathway in NPCs that is mirrored in exosomes and functionally transferred to NIH 3T3 cell line, used as a general model 
of target cells. Our studies show that NPC-derived exosomes remarkably (and specifically) change the expression of both genes 
and proteins of target cells, comprising a significant regulation of the expression of cell cycle regulators, along with highly 
specific induction of Stat1 pathway in target cells (including Stat1, total and phosphorylated, beta 2 microglobulin, etc) exposed 
to exosomes from Th1 NPCs only. Thus, exosomes are able to transfer functional components of the Interferon-gamma 
signalling pathway to target cells, in response to specific ligands (e.g. cytokines) available in the environment. These results 
uncovered a novel mechanism of intercellular signaling which NPCs may use to communicate with the host immune system [1, 
2, 57-60]. To further support this hypothesis, our lab has already collected preliminary evidences showing that exosome 
treatment reduces the activation of LPS-stimulated bone marrow-derived macrophages, via down regulation of the level of Il1b 
and Il6. Taken together these data demonstrated that exosomes have remarkable inhibitory effects on macrophages in vitro that 
recapitulate those already described for NPCs [20]. Furthermore, given the increasing amount of evidence supporting the 
sorting of specific small ncRNAs in vesicles and their great potential in cell-to-cell communication [22, 61], we have 
characterised by RNA-Seq the small RNA population of exosomes. We found that miRNAs are the most abundant class of 
small ncRNAs in exosomes, and they display selective enrichment or depletion within exosomes compared to NPCs. 
Additionally, through a dual luciferase assay on NIH 3T3, we formally validated the functionality of the miRNAs identified in 
exosomes when transferred to target cells. These results show that RNAs contained in exosomes are functional and reactive to 
external perturbations (such as cytokines), suggesting that the RNA profile in exosomes is the result of a tightly regulated 
process and does not simply reflect the transcriptional landscape of the parental cell. Taken together, our preliminary data (and 
other published evidences) strongly support the role of exosomes as mediators of intercellular signalling In parallel, during the 
last decade, a “pro-survival role” for the Wnt/β-catenin signaling pathway has emerged, and a dysregulation of Wnt signaling 
cascade was defined as a critical determinant within the adult central nervous system (CNS) in the context of major 
neurodegenerative disorders (see [11-18]). In particular, recent studies carried out by the Research Team, both in vivo and in 
vitro, in model systems of DA neurodegeneration, unveiled astroglial Wnt1 - via Wnt/β-catenin signaling activation - as a key 
component of DA neurons self-protective machinery, and highlighted a candidate regulatory autoprotective circuit controlling 
midbrain DA neuron-astrocyte crosstalk via astroglial Wnt1. In addition, focusing on adult midbrain DA neurons, it was next 
uncovered a candidate role for the Wnt/β-catenin signaling system in healthy DA neurons and upon neurotoxin-induced DA 
plasticity brought about by astrocyte-neuron crosstalk [11-19]. Of specific interest, aging, PD and experimental models of PD 
impair NPCs proliferation and neuronal differentiation in the subventricular zone (SVZ) of the adult mammalian brain, and in 
the DA niche of ventral midbrain [11-18]. Recent studies indicate a highly dynamic crosstalk between inflammatory and Wnt/β
-catenin signaling cascades impacting on NPC plasticity linked to nigrostriatal DA neuron injury/repair [11-19]. Hence, 
exacerbated oxidative and inflammatory microglial status (as observed in PD and other neurodegenerative conditions) was 
found to antagonize Wnt/β-catenin signaling in NPCs, suggesting that a ROS-RNS/GSK-3β/β-catenin signaling cascade can 
contribute to glial-induced inhibition of NPC neurogenic potential. Whether exososomes convey bioactive signals between the 
damaged mesencephalic DA neurons, the reactive astrocytes and the NPCs in PD brain remains largely unknown. Hence here 
we propose one of the very first attempts of in-depth characterization of this novel cell-to-cell communication mechanism. We 
will be looking both at the specific content of astrocyte-derived exosomes and at their impact on target neurons and NPCs in the 
context of PD. Furthermore, we will exploit these exosomes to treat PD animal model in vivo. In conclusion, within this 
research application, we will attempt to answer many open questions: which molecules are contained in the exosomes secreted 
by astrocytes? Is the content of these exosomes reactive to the chemokine treatment mimicking the PD environment in vitro? 
And which pathways in target cells are differently modulated upon treatment with basal vs. activated exosomes? Is again the 
Wnt/β-catenin signaling involved or can other pathways play a major role when the cell-to-cell communication is mediated via 
secreted vesicles? Indeed, also the direct transfer of other relevant transcription factors (e.g. STAT3) and/or RNAs (e.g. 
miRNAs) to target cells via exosome might play an important - and still not clarified - role. Deciphering the signals in the 
crosstalk between glial cells, DAergic neurons and NPCs may have major implications for identifying potential therapeutic 
targets to incite neuroprotection/neurorepair, as well as for the role of stem cells technology in PD. Finally the generation of 
modified exosomes, ‘improved’ for their capacity to mediate repair in vitro, will be employed as a proof of concept in vivo to 
establish their real potential in the treatment of PD. The proposed research may represent a unique opportunity to translate the 
knowledge of basal cell functions into innovative high clinical impact therapeutics for neurodegenerative disorders. See the 
specific attachment for the references.

Research Team

Fornire informazioni (breve CV, elenco delle pubblicazioni più rilevanti ai fini del progetto, il loro ruolo nel progetto) per ciascun 
componente del team di ricerca.Aggiungere un campo per ciascun componente del team.
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Host Institution Biometec (Catania, Italy), is one of the four Departments of the Medical School of the University of Catania. 
Thanks to the seven Sections (Human Anatomy and Istology, Medical Biochemistry, Biology and Genetics, Pharmacology, 
Physiology, Microbiology and General Pathology), its staff of academics, researchers, pre/postdoctoral fellows involved in 
highly qualified research programs, and especially for the active relationships with public and private national research 
institutions and pharmaceutical/biotechonogical drug companies, BIOMETEC is particularly suited to act as Host Institution 
and principal partner of the presented project. Specifically, Prof. B. Marchetti (BM), will be acting as the referent for 
BIOMETEC, collaborating with the Main Investigator for the coordination, assistance and implementation of the Research 
Program organization at the Pharmacology Section, and in connections with all other BIOMETEC members involved in the 
project. BM’ team will be responsible of the shaping of the glial/neuronal donor and target cells experiments and further 
processing in vitro (see AIMS 1-2), for the neurochemical, biochemical, histopathological, proof of concept determinations in 
the in vitro/in vivo settings with modified exosomes in rodent models of the disease (AIM 3). These actions will be carried out 
in collaboration with Dr. F. L’Episcopo (FL) of the Troina Neuropharmacogy Lab, thanks to the already consolidated 
experience of all participants in the field of neuron-glial interactions, stem/neuroprogenitor cells, neurodegneration/
neuroprotection experienced collaboration in the field of Parkinson’s disease (see CV B. Marchetti).

Partnership The IRCCS OASI Maria Santissima of Troina (Enna, Sicily) with its Departments (Mental Retardation, Cerebral 
Involution, Surgery) and Preclinical-Clinical and Clinical Research Laboratories (Molecular Genetics, Cytogenetic, 
Neuropathology-Neurobiology-Neuropharmacolys), together with its research Programs sponsored by the Italian Ministry of 
Health, is focused on the patient treatment/cure/rehabilitation and Research in the fields of CNS involution, genetically-
induced mental retardation, epilepsy, autism, Alzheimer’s and Parkinson’s diseases, FraX and other rare/orphan pathologies. 
Thus the OASI represents an important resource for the present project. Specifically, Research of the Neuropharmacology 
Laboratory has focused on the study of intercellular communications between glial cells, neurons and stem/neuroprogenitor 
cells, highlighting the role of inflammation in neurodegeneration/neuroprotection/neurorestoration and regeneration in rodent 
models of Parkinson’s disease, in setting in vitro and in vivo models to elucidate novel signaling pathways involved in 
neuronal cell death/survival, for innovative therapeutic strategies to counteract progressive degeneration of neuronal cells 
observed in the studied diseases (see Refs in CV BM).

Collaborators The Pluchino Lab is located at the Department of Clinical Neurosciences, University of Cambridge. UCAM 
provides a unique environment for both basic and clinical research, as well as stem cell and translational medicine in a multi 
disciplinary research environment with strong collaborative links. The Cambridge Stem Cell Institute (SCI) is being pursued in 
multidisciplinary collaborations between researchers across the UCAM. The SCI mission is to generate insights into the 
biology of stem cells through basic research, thus providing the foundation needed for novel therapies from regenerative 
medicine and offers stem cell researchers the potential for wide interdisciplinary collaborations in areas such as proteomics, 
genomics, bioinformatics, chromatin structure and gene regulation. The current projects in the PluchinoLab are further 
exploring the cellular and molecular mechanisms regulating the therapeutic plasticity of NPCs in complex CNS diseases such 
as multiple sclerosis and spinal cord injury, also devoting special attention to the study of the different modalities by which 
stem cells signal to the brain and to the immune system (neuro/immune interactions). Importantly, BM is actually collaborating 
with the Pluchino Lab (through a Marie Curie IE Fellow) on NPC- microglial signalling, and also this collaboration may 
benefit from the data/tools generated with the B2S support. The Pluchino lab will support the Main Investigator (i) for the 
characterization of exosomes in AIM 1.1; (ii) for the generation and bioinformatics analyses of the high-throughput data 
proposed in AIM 1 and 2; and (iii) for the study involving NPCs in AIM 2.

Lab facilities

Descrivere nel dettaglio quali strumentazioni ed equipaggiamenti sono disponibili per il progetto proposto e quali invece è necessario 
ottenere per il progetto. (massimo 5.000 caratteri)

The BIOMETEC and the OASI Research Departments are equipped with all the basic and advanced instruments required for 
modern day research as well as specialized molecular biology instrumentation facilities to conduct the present project. 
Specifically at the Host Institution are present all specialized analytical facilities such as ultracentrifuge for exosome 
purification, Real Time PCR, plate readers, spetrophometers etc.; refrigerated incubator shakers, cell culture equipments, CO2 
incubators, refrigerators and freezers (-20; -80°C), microtomes, simple microscopes, Fluorescent microscopes, Laser Scanning 
Confocal microscope, Phase contrast microscopes, animal and surgery rooms with sterotaxic apparatus, behavioural rooms, 
equipments for histology, immunohistochemistry, etc. Importantly, in the course of 2015-2016 academic year, BIOMETEC is 
acquiring a new location at the “ Torre Biologica” of the University of Catania. This structure of 13 floors (200.000 sqm) will 
harbour all BIOMETEC sections. Among the BIOMETEC facilities, the BRIT (Bio-nanotech Research and Innovation Tower) 
is included, together with platforms needed for genomic, trascriptomic, proteomic, cell signaling and behavioural studies 
(preclinical and SPF animal house). Some additional instruments will be acquired thanks to the support of the Foundation, such 
as 2 swinging bucket rotors (for 3 ml and 30 ml tubes), new DNA electrophoresis and WB systems.

OBIETTIVI E RISULTATI
Obiettivi generali
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Indicare gli effetti e i benefici, di medio e lungo periodo, che la Proposta può contribuire a produrre sull'ambito di ricerca identificato e nel 
miglioramento della problematica affrontata. Gli obiettivi generali devono essere coerenti con le finalità del Bando e della Fondazione CON 
IL SUD. (massimo 1.000 caratteri)

Parkinson’s disease (PD) is the one of the most common human neurodegenerative disease with a huge health care cost. 
Currently, there is no treatment and only palliative therapies are available for patients. Emerging evidences support the role of 
glial cells in mediating neurorepair, but with poor understanding of the molecular mechanism(s) involved. The role of exosomes 
in mediating cell-to-cell communication and their use as innovative therapeutics is gaining a great attention in the last decade, 
with several clinical trials already started. With our proposal we aim in the short term to decipher the complex intercellular 
signalling between glial and neural cells. In the long term the knowledge derived from our study may enable the design of 
innovative high clinical impact therapeutics for the treatment of PD and possibly other devastating neuromental diseases 
recognized to be associated to astrogliosis.

Obiettivo specifico

Individuare e descrivere l'obiettivo specifico del progetto, ovvero lo scopo ultimo dell’intervento cui tenderanno tutte le componenti e azioni 
previste. Il conseguimento dell’obiettivo specifico deve essere raggiungibile e documentabile entro il termine del progetto.(massimo 500 
caratteri)

Here we propose one of the first attempts of in-depth characterization of the exosome-mediated intercellular signalling in the 
context of PD. Our approach is novel as it combines the study of the content of astrocyte-derived exosomes with their functional 
impact on target neural cells. We will also generate exosomes with an improved capacity to mediate repair in vivo. This 
research represents a unique opportunity to translate the knowledge of basal cell functions into innovative therapeutics.

Risultati attesi (massimo 3)

Identificare massimo tre macro-risultati il cui raggiungimento risulti funzionale al conseguimento dell’obiettivo di progetto. Per ciascun 
risultato proporre anche più indicatori, oggettivamente verificabili, e il loro valore atteso ad 1/3, 2/3 e al termine del periodo di attuazione del 
progetto. Identificare delle fonti di verifica oggettive, possibilmente consultabili presso enti esterni al progetto.

RISULTATO ATTESO 1: PROFILING OF THE EXOSOMES SECRETED BY ASTROCYTES OF THE 
MOUSE VENTRAL MIDBRAIN BOTH IN BASAL AND “ACTIVATED“ 
CONDITIONS.

Indicatori quantitativi di risultato: (1.1) Flow cytometry, nanoparticle-tracking analysis, tunable resistive pulse 
sensing: the indicators are the dimensions of exosomes measured with different 
techniques; WB: the bands will be evaluated thought densitometry and normalised 
using a housekeeping gene (e.g. actin). (1.2) RNA-seq for long and small RNAs: the 
number of reads will be analysed and normalised to measure the absolute abundance 
of each RNA molecule identified in cells and exosomes, both in basal and treated 
conditions. Validation through qPRC: Ct values obtained from real-time PCR will 
be normalised using an house-keeping gene (e.g. actin); through WB: the bands will 
be evaluated thought densitometry and normalised using a housekeeping gene (e.g. 
actin).

a 1/3 del progetto: (1.1) For exosomes are expected to be in a dimension around 100 nm; for the in 
western blot the expectation is to have an enrichment of the expected markers at 
least 3-fold vs. cells. (1.2) Number of reads obtained around 80mln (paired) per 
mRNA and 20mln single per small RNA millions per sample.

a 2/3 del progetto: Results from qPCR/WB expected to be in line with the RNA-seq results.

a fine progetto: Not applicable: R1 predicted to be completed at 2/3 of the project.

Fonti di verifica: Record of the experiments will be kept in dedicated laboratory notebooks. Low 
throughput data from will be stored in the respective original format (e.g. Leica 
Image File Format (.LIF) as well as in Tiff format after processing). High 
throughput data will be stored as raw data files in original scanner format (e.g. 
Affymetrix CEL files, Agilent feature extraction files), while processed data files 
will be stored in text and excel format. All original and processed data produced 
will be stored on optic media (CD and/or DVD) as well as uploaded to a remote 
data storage server which is regularly backed-up. CD/DVD copies of all data will be 
safely stored in the department for long-term preservation.

RISULTATO ATTESO 2: CHARACTERIZATION OF THE INTERCELLULAR SIGNALING MEDIATED 
BY EXOSOMES ON RELEVANT TARGET CELLS.
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Indicatori quantitativi di risultato: (2.1) Affymetrix Mouse Gene 2.0 ST Arrays: intensity values will be analysed and 
normalised. (2.2) Validation through qPRC: Ct values obtained from real-time PCR 
will be normalised using an house-keeping gene (e.g. actin); WB: the bands will be 
evaluated thought densitometry and normalised using a housekeeping gene (e.g. 
actin); IF: the number of positive cells will be counted and normalised over DAPI. 
Evaluation of neuronal cell numbers (number of TH+ neurons out of total DAPI 
stained nuclei as percent of controls), LDH, MTT, caspase-3 activity (activity 
expressed as percent of control activity), [3H] and DA uptake capacity of neurons 
(expressed as percent of control activity), BrdU incorporation, numbers of neurons 
expressing the DA phenotype (as percentage of unexposed cultures) For lentiviral-
based GoF and LoF experiments: silencing and/or overexpression measured via 
qPRC, WB and IF (see above for indicators).

a 1/3 del progetto: Affymetrix Mouse Gene 2.0 ST Arrays: values will be analysed and normalised.

a 2/3 del progetto: Results from qPCR/WB/IF expected to be in line with the microarray results.

a fine progetto: For lentiviral-based GoF and LoF experiments: silencing and/or overexpression at 
least in the range of 5-fold. Increases in cell viability/functionality/proliferation/DA 
phenotype acquisition in a range at least of 2-fold compared to control conditions.

Fonti di verifica: Record of the experiments will be kept in dedicated laboratory notebooks. Low 
throughput data from will be stored in the respective original format (e.g. Leica 
Image File Format (.LIF) as well as in Tiff format after processing). High 
throughput data will be stored as raw data files in original scanner format (e.g. 
Affymetrix CEL files, Agilent feature extraction files), while processed data files 
will be stored in text and excel format. All original and processed data produced 
will be stored on optic media (CD and/or DVD) as well as uploaded to a remote 
data storage server which is regularly backed-up. CD/DVD copies of all data will be 
safely stored in the department for long-term preservation.

RISULTATO ATTESO 3: GENERATION OF MODIFIED/FUNCTONALISED EXOSOMES FOR THE 
TREATMENT OF PD ANIMAL MODEL IN VIVO.

Indicatori quantitativi di risultato: DA endpoints at SNpc and striatal levels in basal conditions and time-intervals upon 
6-OHDA unilateral infusion ± functionalized exosome (F-Exos) treatment. In this 
experimental paradigm, the uninfused SNpc and Str contralateral to the lesion 
represent the control for each condition in the animal. Specific high-affinity 
neuronal DA uptake in striatum (of fentomoles of dopamine uptake per microgram 
of proteins/percent of unlesioned sides) and striatal dopamine concentration by 
HPLC, in striata of both sides will give the DA functional output. The number of TH
+ SNpc neurons will determine the severity of the lesion and the potential of 
functionalized exosomes to revert nigrostriatal hitopathological degeneration. The 
analysis of motor coordination, with an accelerating rotarod will assess the capacity 
of the functionalized exosomes to revert/reduce the motor deficit in mice not 
receiving F-Exos.

a 1/3 del progetto: reversal /reduction of the loss of strial DA concentration and DA uptake, with 
values at least >60% of the contralateral uninfused control side.

a 2/3 del progetto: reversal /reduction of the loss of SNpc TH+ neurons, with values at least >60% of 
the contralateral uninfused control side.

a fine progetto: reversal /reduction of the motor deficit as analysed with rotarod, at least in >60% of 
the 6-OHDA infused mice.

Fonti di verifica: Record of the experiments will be kept in dedicated laboratory notebooks. Low 
throughput data from will be stored in the respective original format (e.g. Leica 
Image File Format (.LIF) as well as in Tiff format after processing). High 
throughput data will be stored as raw data files in original scanner format (e.g. 
Affymetrix CEL files, Agilent feature extraction files), while processed data files 
will be stored in text and excel format. All original and processed data produced 
will be stored on optic media (CD and/or DVD) as well as uploaded to a remote 
data storage server which is regularly backed-up. CD/DVD copies of all data will be 
safely stored in the department for long-term preservation.
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COMUNICAZIONE
it)Descrivere il piano di comunicazione e diffusione, fornendo informazioni in merito alle principali caratteristiche del piano, incluso il target, 
la natura delle azioni e gli strumenti utilizzati.(massimo 1.000 caratteri)

The first line of communication to ensure dissemination to all the potential beneficiaries will be via publications on peer-
reviewed international scientific journals, presentation of the findings at national and international conferences and via personal 
interactions with other scientists. Also this study includes several transcriptomics high-throughput experiments such RNA-seq 
and microarray. Thus we will publish all the data in a dedicated section on our lab websites. More immediate (and possibly 
broader) access to news and major discoveries arising from our work will be provided via major social networks such as 
facebook and twitter pages. The results of this study will be communicated to the general public through the University of 
Catania Press Office. In addition, we will communicate our results with the general public whenever possible with talks to 
schools and the popular press. Non-academic audiences will be addressed in venues such as disease-driven meetings with 
patients.

DESTINATARI
We believe that the understanding of how brain cells communicate via exosomes is a very hot topic in biomedicine that will 
have profound implications for both the elucidation of the pathophysiology of major neurodegenerative diseases such as PD, as 
well as for the designing of next generation therapeutics mimicking (or interfering with) such a sophisticated cellular 
intercourse. The beneficiaries of this research will be a) The academic community b) The pharmaceutical/biotech sector c) The 
wider public and – in particular – people with PD. a) Academic community The academic community – in several related fields 
– will be a direct beneficiary of our research, as we aim to increase our understanding of a cell biology phenomenon involved in 
a broad variety of processes, such as cell-to-cell communication. In fact, our research will generate advances in the field of 
neuroscience and translational medicine, because of the well-established therapeutic potential of exosomes. b) Pharmaceutical/
biotech sector In addition to generate insights about fundamental biological processes, our research also has the potential to 
generate commercially exploitable knowledge to develop new drugs that target and/or exploit mechanisms discovered with this 
project. Our communication and outreach strategy will always keep in mind this potential and we will take all precautions to 
protect the intellectual property generated by the project. c) Wider public and patients Wider public and – in particular – patients 
if the results of this application will lead to novel therapies for PD. We believe that the research that we are proposing here has a 
great potential for a beneficial impact on health and economy.

IMPATTO SOCIALE ED ECONOMICO SUL TERRITORIO
The patients and wider academic community will benefit from the increase in knowledge about basic cell and molecular biology 
in health and disease. Indeed, our long-term goal is to either (i) enable loading of specific molecules into exosomes OR (ii) 
develop fully synthetic nanoparticles to treat neurodegenerative diseases. Importantly, several of the techniques we are using in 
this proposal are cutting edge and crucial for to the science of the south of Italy to remain competitive. The advances we will 
make in understanding the cellular and molecular pathways modulated by exosomes and its role in cell-to-cell communication, 
together with the potential development of novel drug-like compounds in the context of Parkinson’s Disease (and possibly other 
devastating neuromental diseases) will help to improve the health of patients affected by neural damage, hence decreasing 
society economic burden for patient care. Pharmaceutical companies, in particular biotechnological drug companies, that will 
develop and sell the potential drugs developed through this proposal will also obtain financial benefit that will be of value to the 
regional economy and in general for the overall community. Altogether, the potential of our proposal for a beneficial impact on 
health and wealth is great.
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STRATEGIA ED INNOVATIVITA' DELL'INTERVENTO PROPOSTO
The recent advances in stem cell biology have raised great expectations that diseases and injuries of the CNS may be 
ameliorated by the development and delivery of non-hematopoietic stem cell-based therapeutics. Astrocytes are the most 
plentiful cells in the central nervous system. Acute or chronic degeneration of brain neuronal populations is accompanied by 
astrocytosis, a process characterized by the up-regulation of glial fibrillary acidic protein (GFAP) and expression of 
proinflammatory/anti-inflammatory molecules as well as neuroprotective/neurotoxic mediators, the balance of which will 
influence the neuronal outcome towards a repair process or a neuronal failure. Thus, astrocytes represent an ideal starting 
population for the underpinning of the crucial molecules that will favour a beneficial neuronal response. Here, the 
characterization of astrocyte-derived exosomes with their cargo messenger molecules (e.g. mRNAs, miRNAs), will elucidate 
their physiopathological role under basal and “activated” conditions, and will open up new perspectives in CNS research. The 
proposed “astrocyte activation strategy” stems from a recent discovery of the Research Team, identifying amongst 100 mRNA 
species, a 4-6-fold up-regulation of the chemokines, CCL3, CXCL10 and CXCL11 in the ventral midbrain (the region where the 
DA cell bodies are located and die in the disease) of Parkinsonian mice, in vivo, during the nigrostriatal degeneration/recovery. 
Next, using in vitro culture model approaches, we demonstrated that exposure of astrocytes to these same chemokines is capable 
to promote powerful neuroprotective and neurogenic effects, when layered on the top of post-mitotic DA neurons or ventral 
midbrain neuroprogenitors that acquire a dopaminergic phenotype. Still, the detailed molecular and cellular mechanism(s) 
responsible for this multifaceted intercellular communication programme remain far from being fully elucidated. In light of the 
proven involvement of exosomes in facilitating cell-to-cell communication, the use of exosomes in medicine holds great 
promise. All together, this proposal will offer the prospect of exosome-mediated direct in vivo reprogramming of the neurogenic 
and neuroprotective response within the lesioned brain, with huge implications both for the elucidation of neurodegenerative 
disease pathophysiology and for the design of innovative therapeutic approaches in the nano/bio-technological field and cellular 
therapies.

SOSTENIBILITA' FUTURA E REPLICABILITA' DELL'INTERVENTO
In recent years, several studies focussed on strategies that allow functional restoration of a damaged tissue by cell-free 
(acellular) approaches; in this context exosomes are good candidates as therapeutically promising nanodrugs. First, exosomes 
overcome many of the limitations of cell-based therapeutics related to safety, manufacturing and availability. Then, studies on 
the bioavailability of exosomes have demonstrated that they are capable of crossing the BBB, which classically acts as a major 
hurdle in the administration of therapeutic agents targeting the CNS. Moreover, exosomes have limited immunogenicity 
compared to live cells, protect their cargoes from degradation, are highly stable in serum and blood, and efficiently deliver their 
cargo to target cells with reduced off-target effects due to a natural tendency to target specificity. All together these 
characteristics make them ideal vehicles for delivery of exogenous therapeutic molecules. In fact, this concept has been already 
tested by loading exosomes with drugs such as doxorubicin in breast cancer xenografts. Exosomes have been administered 
intravenously, subcutaneously, intranasally and systemically in mice. When administered intravenously in laboratory animals, as 
early as 30 minutes after injection they are found in the spleen, liver, lung, and kidneys, with some signal detectable in the brain, 
heart, and muscle. Locally administered exosomes may achieve very high local concentrations at target sites. In fact, intranasal 
administration of vesicles offers an interesting example, which has already been tested in mice. In the context of clinical trials 
with exosomes, the development of scientific research has just begun. Nevertheless, a significant number of early-phase clinical 
trials have been already started. The results are promising for future exosome applications, even if at the moment none of the 
studies can truly be considered as addressing regenerative medicine in CNS. However, the lack of published clinical trials in the 
context of regenerative medicine does not mirror the scientific and financial interests, as different companies are undertaking 
significant efforts to develop novel and high-clinical impact exosome therapeutics.
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3. PIANO DEI TEMPI
NUMERO MESI 36

MESI EFFETTIVI 36

AZIONI

NOME AZIONE MESE INIZIO MESE FINE MESI 
EFFETTIVI

NUM. 
PARTNER

CHARACTERIZATION OF THE INTERCELLULAR 
SIGNALING MEDIATED BY EXOSOMES ON 
RELEVANT TARGET CELLS

13 24 12.0 3

GENERATION OF MODIFIED/FUNCTONALISED 
EXOSOMES FOR THE TREATMENT OF PD 
ANIMAL MODEL IN VIVO

25 36 12.0 3

PROFILING OF THE EXOSOMES SECRETED BY 
ASTROCYTES OF THE MOUSE VENTRAL 
MIDBRAIN BOTH IN BASAL AND “ACTIVATED“ 
CONDITIONS

1 12 12.0 3

RILEVAZIONE PER AZIONE
AZIONE:

CHARACTERIZATION OF THE INTERCELLULAR SIGNALING MEDIATED BY EXOSOMES ON RELEVANT 
TARGET CELLS

DESCRIZIONE AZIONE:

(2.1) Whole genome analyses on target cells -/+ exosomes: to identify the exosome-regulated target pathways. Affymetrix 
Mouse Gene 2.0 ST Arrays will be applied to target cells, with or without exposure to exosomes for 24 hours. (2.2) Validation 
of the candidate pathways potentially affected by exosomes: bioinformatics will be performed in order to identify specific 
signalling pathways regulated by exosome treatment. Candidate target pathways - both in 1.2 and 2.2 - will be selected based 
on: (i) the evidences in literature about the relevance in the context of PD; (ii) the potential connection between key target genes 
in the pathway and specific RNAs shuttled via exosomes; (iii) the fold changes and the p-values obtained. Selected key genes 
within the candidate pathways will be validated in target cells through qPRC, WB and IF. Viability and functionality of target 
cells upon treatment with exosomes will be also evaluated (i.e. MTT assay and [3H] dopamine incorporation test for neurons; 
BrdU incorporation and differentiation assay for NPC). Finally, validated genes will be further tested with lentiviral-based Gain-
of-Function and Loss-of-Function strategies: candidate exosomal RNAs will be overexpressed (and/or silenced) in donor cells, 
and the modified exosomes will be tested again on target cells. Notably, this approach will allow identifying druggable target(s) 
potentially relevant for PD therapy.

SEDE AZIONE:

University of Catania

RISULTATI ATTESI:

R2

PRODOTTI (OUTPUT)

Affymetrix Mouse Gene 2.0 ST Arrays: intensity values will be analysed and normalised. Results from qPCR/WB/IF expected 
to be in line with the microarray results. For lentiviral-based GoF and LoF experiments: silencing and/or overexpression at least 
in the range of 5-fold. Increases in cell viability/functionality/proliferation/DA phenotype acquisition in a range at least of 2-
fold compared to control conditions.

PARTNER COINVOLTI

Università degli Studi di Catania - Dipartimento di Scienze Biomediche e Biotecnologiche della Scuola di Medicina ,
Associazione Oasi Maria SS. Onlus ,Nunzio Iraci ,

AZIONE:

GENERATION OF MODIFIED/FUNCTONALISED EXOSOMES FOR THE TREATMENT OF PD ANIMAL MODEL IN 
VIVO

DESCRIZIONE AZIONE:



Fondazione CON IL SUD - Brains2South

RILEVAZIONE PER AZIONE
The transduced donor cells validated in (2.2) will be employed to generate high potential exosomes to treat PD in vivo. To 
mimic PD degeneration, the well recognized 6-hydroxydopamine (6-OHDA) rodent model will be used. The wt vs. modified 
exosomes will be injected in the ipsilateral subtantia nigra pars compacta (SNpc). The principal DA endpoints at SNpc and 
striatal levels will be determined at different time-intervals upon 6-OHDA-administration ± exosome treatment. Major 
endpoints of nigrostriatal DA functionality will be determined, and include (i) specific high-affinity neuronal [3H] DA uptake in 
striatum; (ii) striatal dopamine (DA) by HPLC; (iii) Numerical density of TH+ SNpc neurons assessed by serial section analysis 
of the total number of TH+ cells counted through the entire rostro-caudal (RC) axis of the murine SNpc. Analysis of motor 
coordination will be assessed by accelerating rotarod.

SEDE AZIONE:

University of Catania

RISULTATI ATTESI:

R3

PRODOTTI (OUTPUT)

Reversal /reduction of the loss of strial DA concentration and DA uptake, with values at least >60% of the contralateral 
uninfused control side Reversal /reduction of the loss of SNpc TH+ neurons, with values at least >60% of the contralateral 
uninfused control side. Reversal /reduction of the motor deficit as analysed with rotarod, at least >60% of the 6-OHDA infused 
mice.

PARTNER COINVOLTI

Università degli Studi di Catania - Dipartimento di Scienze Biomediche e Biotecnologiche della Scuola di Medicina ,Nunzio 
Iraci ,Associazione Oasi Maria SS. Onlus ,

AZIONE:

PROFILING OF THE EXOSOMES SECRETED BY ASTROCYTES OF THE MOUSE VENTRAL MIDBRAIN BOTH IN 
BASAL AND “ACTIVATED“ CONDITIONS

DESCRIZIONE AZIONE:

(1.1) Flow cytometry, nanoparticle tracking analysis, tunable resistive pulse sensing and western blot will be applied to the 
exosomal preparations in order to evaluate their dimensions and to verify the presence of generally accepted exosomal markers 
(e.g. CD9, CD63, Alix1 etc.); (1.2) Next generation RNA deep sequencing (RNA-seq) for long and small RNAs (mRNAs and 
miRNAs, respectively) will be performed in: (i) both donor cells and derived exosomes in order to identify the secreted vs. 
retained populations of RNAs; (ii) both in basal and activated condition (combined treatment with CCL3, CXCL10 and 
CXCL11 100ng/ml each), in order to identify all the transcriptional changes mediated by the chemokines and their impact on 
exosomal RNA secretion. The relevant candidates (see 2.2) identified in the exosomes will be validated at RNA level through 
qPCR; also the presence of the corresponding protein will be verified via western blot.

SEDE AZIONE:

University of Catania

RISULTATI ATTESI:

R1

PRODOTTI (OUTPUT)

(1.1) For exosomes are expected to be in a dimension around 100 nm; for the in western blot the expectation is to have an 
enrichment of the expected markers at least 3-fold vs. cells. (1.2) Number of reads obtained around 80mln (paired) per mRNA 
and 20mln single per small RNA millions per sample. Results from qPCR/WB expected to be in line with the RNA-seq results.

PARTNER COINVOLTI

Università degli Studi di Catania - Dipartimento di Scienze Biomediche e Biotecnologiche della Scuola di Medicina ,
Associazione Oasi Maria SS. Onlus ,Nunzio Iraci ,
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4. PIANO ECONOMICO
TOTALE COSTI (€) 443,040.00

TOTALE COFINANZIAMENTO (€) 45,040.00

TOTALE CONTRIBUTO RICHIESTO A FONDAZIONE (€) 398,000.00

% CONTRIBUTO RICHIESTO 89.83

Ripartizione per Azioni
DESCRIZIONE COSTI

CHARACTERIZATION OF THE INTERCELLULAR SIGNALING MEDIATED BY EXOSOMES ON 
RELEVANT TARGET CELLS

147,680.00

GENERATION OF MODIFIED/FUNCTONALISED EXOSOMES FOR THE TREATMENT OF PD 
ANIMAL MODEL IN VIVO

147,680.00

PROFILING OF THE EXOSOMES SECRETED BY ASTROCYTES OF THE MOUSE VENTRAL 
MIDBRAIN BOTH IN BASAL AND “ACTIVATED“ CONDITIONS

147,680.00

Ripartizione per Partner
DENOMINAZIONE RUOLO QUOTA DI 

COFINANZIAMENTO 
APPORTATA (€)

QUOTA DI 
FINANZIAMENTO 
GESTITA (€)

Associazione Oasi Maria SS. Onlus Partner 11,760.00 26.11 98,000.00 24.62

Nunzio Iraci Soggetto 
Responsabile//Main 
Investigator

0.00 0.00 0.00 0.00

Università degli Studi di Catania - Dipartimento di 
Scienze Biomediche e Biotecnologiche della Scuola 
di Medicina

Host Institution 33,280.00 73.89 300,000.00 75.38
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Dichiarazione e sottoscrizione Privacy
Dichiarazioni e sottoscrizione della Proposta di Progetto da parte del Soggetto Responsabile.
Il Soggetto Responsabile nella persona del suo legale rappresentante:
- propone, quale offerta irrevocabile che rimarrà ferma per i 120 giorni successivi alla data di ricezione della Proposta di Progetto da parte della Fondazione, il progetto sopra descritto e 
richiede un contributo alla Fondazione CON IL SUD, essendo a conoscenza del fatto e accettando che la valutazione del progetto e l’eventuale assegnazione del contributo avverrà a 
insindacabile e inappellabile giudizio della Fondazione CON IL SUD attraverso delibera del suo Consiglio di Amministrazione;
- dichiara, sotto la propria responsabilità, che quanto affermato nella Proposta di Progetto e nella documentazione allegata corrisponde al vero ed è a conoscenza del fatto e accetta che 
tale documentazione non verrà restituita al Soggetto Responsabile;
- è a conoscenza del fatto e accetta che, in caso di assegnazione del contributo da parte della Fondazione, l’accordo tra Fondazione e Soggetto Responsabile avrà effetto solo a partire dal 
momento della firma per accettazione del “Regolamento di assegnazione del contributo”. Tale regolamento, unitamente al Bando Brains2south, costituisce il documento che regola 
l’accordo in tutte le sue parti, ivi inclusi gli obblighi a carico del Soggetto Responsabile;
- è a conoscenza del fatto e accetta che il contributo verrà erogato secondo le modalità previste dal Bando. La Fondazione CON IL SUD si riserva di revocare l’assegnazione del 
contributo qualora si verifichino inadempienze gravi nella implementazione del progetto (la lettera con cui si assegna il contributo potrà contemplare alcune inadempienze considerate 
gravi ai fini del presente paragrafo) e, se del caso, di richiedere la restituzione di somme eventualmente già erogate;
- prende atto e dichiara di accettare il fatto che le verifiche che la Fondazione effettuerà rispetto alla documentazione di rendicontazione potranno comportare una riduzione dell’importo 
originariamente finanziato;
- dichiara la propria accettazione dell’intera procedura e delle facoltà che la Fondazione si riserva;
- si impegna a implementare il progetto nelle modalità sopra descritte;
- dichiara che il progetto non ha alcuno scopo di lucro.

Privacy – Informativa ai sensi dell’art. 13 del D. Lgs. 196/2003
Dichiarazioni e sottoscrizione della Proposta di Progetto da parte del Soggetto Responsabile.
Gentile partecipante,
Ai sensi dell’articolo 13 del D.Lgs. n. 196/2003 (nel seguito il “Codice Privacy”), La informiamo che i dati personali di cui la Fondazione CON IL SUD (in seguito “la Fondazione”) 
entrerà in possesso formeranno oggetto, nel rispetto della normativa sopra richiamata e conformemente ai principi di riservatezza cui è ispirata la nostra attività, di trattamento (così 
come definito dall’art. 4, comma 1, lettera a) del Codice Privacy).
In particolare, i dati personali conferiti (nel seguito i “Dati”) saranno trattati per le attività istituzionali della Fondazione al fine di selezionare le proposte progettuali, monitorare e 
valutare i progetti selezionati, verificare le spese rendicontate, anche al fine di consentire l’eventuale erogazione dei contributi ed ottemperare agli obblighi previsti dalla legge, da 
regolamenti o dalla normativa comunitaria; pertanto, il conferimento di tali dati è obbligatorio in quanto, in mancanza, non sarà possibile sottoporre a valutazione la Proposta di 
Progetto, eventualmente assegnare contributi per la sua realizzazione, nonché monitorare e valutare i progetti finanziati.
Inoltre, i Suoi dati potranno essere trattati anche per finalità di natura promozionale (anche relative ad eventi di interesse della Fondazione non sostenuti direttamente dalla stessa), 
sempre per il perseguimento degli scopi istituzionali della Fondazione. A tale proposito, Le specifichiamo che il conferimento di quest’ultimi dati non è obbligatorio, ed è per questo 
soggetto ad un suo specifico consenso. 
Fermo restando gli obblighi di conservazione dei dati eventualmente imposti dalla legge, i dati forniti verranno conservati per il periodo ritenuto necessario, in relazione allo svolgimento 
delle attività istituzionali della Fondazione, e potranno essere cancellati una volta esaurito lo scopo del trattamento per il quale sono stati richiesti e acquisiti.
I trattamenti saranno effettuati manualmente (ad esempio, su supporto cartaceo) e/o attraverso strumenti automatizzati (ad esempio, utilizzando procedure e supporti elettronici) e 
comunque in conformità alle disposizioni normative vigenti in materia.
Nell’ambito della Fondazione i Dati saranno trattati da dipendenti e/o collaboratori per le attività connesse all’attività di cui sopra. Detti soggetti, che operano sotto la diretta autorità dei 
Responsabili del Trattamento, sono stati designati Incaricati dei Trattamenti ed hanno ricevuto, al riguardo, adeguate istruzioni operative.
Oltre che dai soggetti appena citati, alcuni trattamenti dei Dati, sempre per le finalità di cui alla presente informativa, potranno essere effettuati anche da soggetti terzi ai quali la stessa 
Fondazione può affidare taluni incarichi funzionali allo svolgimento della sua attività o da soggetti partner della Fondazione che potranno partecipare al finanziamento dei progetti 
selezionati.
In tal caso gli stessi soggetti saranno designati come Responsabili del trattamento e riceveranno adeguate istruzioni operative, con particolare riferimento all’adozione delle misure 
minime di sicurezza, al fine di poter garantire la riservatezza e la sicurezza dei Dati.
I Dati potranno essere comunicati a soggetti terzi incaricati dell’effettuazione di tutte le attività strumentali alla realizzazione delle finalità sopra descritte (quali, a titolo esemplificativo e 
non esaustivo, istruttoria, monitoraggio e valutazione dei progetti, rendicontazione delle spese, tenuta contabilità e adempimenti fiscali, gestione dei sistemi informatici e archivistici, 
gestione degli adempimenti contrattuali, gestione attività promozionali – anche relative ad eventi di interesse della Fondazione non sostenuti direttamente dalla stessa – , gestione servizi 
finanziari ecc.) ed alle Autorità Amministrative per gli adempimenti di legge, nonché ad Enti cofinanziatori di vario tipo, a nome e per conto dei quali la Fondazione potrà erogare quote 
di contributo e anche a finanziatori terzi che si avvarranno del supporto della Fondazione per la fase d’istruttoria dei bandi di gara ma che eseguiranno l’attività di selezione e 
monitoraggio in proprio. In tal caso gli stessi soggetti saranno designati come responsabili del trattamento e riceveranno adeguate istruzioni operative, con particolare riferimento 
all’adozione delle misure minime di sicurezza, al fine di poter garantire la riservatezza e la sicurezza dei Dati.
La informiamo, inoltre, che alcuni Dati conferiti (quali la ragione sociale, il contributo assegnato, i dati e le informazioni sul progetto) potranno essere altresì diffusi a mezzo stampa, 
nonché sul sito, sul bilancio o sul materiale promozionale della Fondazione.
Il titolare dei trattamenti dei Dati è la Fondazione CON IL SUD, con sede in Roma, via del Corso n. 267, (email info@fondazioneconilsud.it), nella persona del Presidente. Il Titolare ha 
provveduto alla nomina dei Responsabili del trattamento, i cui nominativi saranno disponibili su richiesta presso la Fondazione.
In relazione ai trattamenti dei Dati, Lei potrà rivolgersi al Titolare per esercitare i Suoi diritti ai sensi dell’articolo 7 del Codice Privacy, diritti che, per comodità, Le riepiloghiamo nel 
seguito:
“1. L'interessato ha diritto di ottenere la conferma dell'esistenza o meno di dati personali che lo riguardano, anche se non ancora registrati, e la loro comunicazione in forma intelligibile.
2. L'interessato ha diritto di ottenere l'indicazione: a) dell'origine dei dati personali; b) delle finalità e modalità del trattamento; c) della logica applicata in caso di trattamento effettuato 
con l'ausilio di strumenti elettronici; d) degli estremi identificativi del titolare, dei responsabili e del rappresentante designato ai sensi dell'articolo 5, comma 2; e) dei soggetti o delle 
categorie di soggetti ai quali i dati personali possono essere comunicati o che possono venirne a conoscenza in qualità di rappresentante designato nel territorio dello Stato, di 
responsabili o incaricati.
3. L'interessato ha diritto di ottenere: a) l'aggiornamento, la rettificazione ovvero, quando vi ha interesse, l'integrazione dei dati; b) la cancellazione, la trasformazione in forma anonima 
o il blocco dei dati trattati in violazione di legge, compresi quelli di cui non e' necessaria la conservazione in relazione agli scopi per i quali i dati sono stati raccolti o successivamente 
trattati; c) l'attestazione che le operazioni di cui alle lettere a) e b) sono state portate a conoscenza, anche per quanto riguarda il loro contenuto, di coloro ai quali i dati sono stati 
comunicati o diffusi, eccettuato il caso in cui tale adempimento si rivela impossibile o comporta un impiego di mezzi manifestamente sproporzionato rispetto al diritto tutelato.
4. L'interessato ha diritto di opporsi, in tutto o in parte: a) per motivi legittimi al trattamento dei dati personali che lo riguardano, ancorché pertinenti allo scopo della raccolta; b) al 
trattamento di dati personali che lo riguardano a fini di invio di materiale pubblicitario o di vendita diretta o per il compimento di ricerche di mercato o di comunicazione commerciale.”
I diritti di cui sopra possono essere esercitati direttamente o conferendo, per iscritto, delega o procura a persone fisiche o ad enti.
Per qualunque ulteriore chiarimento o approfondimento, si prega di inviare una email a iniziative@fondazioneconilsud.it, indicando chiaramente l’informazione o l’azione richiesta.

Roma, luglio 2015

Fondazione CON IL SUD
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