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dsb Department of Biomedical Sciences

CNR

The National Research Council was founded in 1927 and is
the largest public entity promoting medical research activities and technological innovations in Italy.

Department

The Department of Biomedical Sciences performs research and training in Biology, Medicine and Public Health,
providing technologies and services to the National Health
System and to the public and private industrial sectors.

Mission

The mission of the Department of Biomedical Sciences is
to promote knowledge of the fundamental mechanisms
governing physiological and pathological aspects in living
organisms, starting from basic research in Life Sciences to
the study of human diseases and the development of innovative therapeutic interventions. The aim is to explore new
opportunities for ameliorating the health of mankind.
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Strategical Areas
• Cellular and Molecular Biomedicine (LS1, LS3)
• Genetics (LS2)
• Neurosciences (LS5)
• Physiopathology (LS4, LS6, LS7)

External Resources per Areas 2018: 49.328 K €

Neurosciences 24,02%

Genetics 20,08%

Cellular and Molecular
Biomedicine 23,71%

Physiopathology 32,18%
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Projects 2018
External Resources per Projects 2018: 27.2 K €

INFRAFRONTIER 2,12%
ELIXIR 3,81%

ZIKA 12,71%

EUROBIOIMAGING 7,42%
BBMRI 1,69%

PRONAT2 19,28%

ISBE 2,33%
INSTRUCT 8,26%

CNCCS - Nuovi Farmaci
10,59%

CNCCS 25,42%

BIOGEM 6,36%

The Department can rely on:
• 16 Institutes
• 793 Researchers
• 98 Technologists
• 434 Administrative and Technical experts
• 40 laboratories
• Over 70 patents, licensed 15%
• Publications average 2016/2018: over 1300/year
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Main International Projects

EMMA

(European Mouse Mutant Archive) It is a strategic EU project devoted to the setup and management of a networked repository infrastructure for the archiving
and world-wide dissemination of mouse strains that model human diseases,
having its core-structure and co-ordinating centre at the CNR (Institute of Cell
Biology and Neurobiology).

INFRAFRONTIER

It is a strategic project of the European Roadmap for Research Infrastructures
(ESFRI), aiming at specifically organizing two complementary and linked infrastructure networks (ARCHIVEFRONTIER and PHENOMEFRONTIER) for largescale and comprehensive production, primary phenotyping and archiving of
mouse models, serving the European and world-wide genetics and biomedical
research community for the benefit of human health.

ProgeNIA/SardiNIA

(genetic and epidemiological factors in age-related conditions and diseases in
the founder population of Sardinia) The Project involves IRGB researchers, with
the Statistical Genetics Unit of NIA (NIH’s Institute on Aging) and aims to analyze a range of traits and diseases, including frailty measures and senescence
of the immune system, in a Sardinian cohort of ~7,000 volunteers, in order to
identify new genes/variants associated to age-related conditions and common
diseases, that are highly prevalent and informative on the island. The study has
focused on residents of a cluster of 4 small towns to examine around 1,000
quantitative traits, including cardiovascular and frailty-related phenotypes assessed at the IRGB UOS of Lanusei. The Project has also used the entire island
for enough cases and controls to investigate the molecular and immunological
consequences of genetic variants predisposing to Type 1 Diabetes and Multiple
Sclerosis.

EURO-BIOIMAGING

Is a large-scale pan-European research infrastructure project on the European
Strategy Forum on Research Infrastructures (ESFRI) Roadmap. The mission of
Euro-BioImaging is to build a distributed imaging infrastructure across Europe
that will provide open access to innovative biological and medical imaging technologies for European researchers.

BBMRI

(Biobanking and BioMolecular resources Research Infrastructure) It is a research infrastructure involving biobanks and biological resource centers spread
throughout the Italian territory. The activities of BBMRI-IT are aimed at harmonizing the standard operating procedures of biobanks, at implementing the quality
of the management system and at encouraging public/private partnerships.

ELIXIR

(European life-sciences Infrastructure for biological Information) It is a research
Infrastructure that provides the facilities necessary for life science researchers
to make the most of the rapidly growing amount of information on living systems. ELIXIR integrates research data from all corners of Europe and ensures a
seamless service easily accessible to all European investigators in life sciences.
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Interaction with the private sector
Joint research programs in the following areas:
• Drug development
• Medical devices: stents, cardiovascular prostheses, articular prostheses, new drug delivery systems,
tissue and cell banks, synthetic bones implants, bone cements, biocompatible and bioactive, magnetic
nanoparticles and implants. Development of automated and lab-on-chip devices, radiopharmaceuticals.

collaborating companies
• Aventis-Sanofi

• FaDem

• ISS Inc.

• Axxam

• Finceramica

• Novartis

• Carso

• Finmeccanica

• Penelope SpA

• CPC

• General Electric Health Care

• Primm

• DAS Photonics

• Granarolo

• Tecnalia

• Dompé

• IBM Semea Sud

• Wyeth Lederle

• EpitechGroup

• IDI Farmaceutici

Agreements:
• Avantea srl, Cremona

• Medisana, Germany

• Bio-ker srl Gruppo Multimedica Holding
S.p.A. - Centro Ricerche Polaris Pula, Cagliari

• Naxospharma, Novate Milanese Indena,
Milano BICT, Lodi Solaris, Porto Mantovano

• Biomolecular Research Genomics (BMR
Genomics SRL)

• ShangaiTech University - Shangai Institute
for Advanced Immunochemical Studies

• Center for Biomolecular Studies and
Industrial Applications (CISI)

• Syracuse Biomaterials Institute, USA
• TNO Toegepast Natuurwetenschappelijk
Onderzoek (Netherlands Organisation for
Applied Scientific Research) European
project MISSION-T2D

• Diatheva s.r.l., Fano
• Filarete Foundation (Onlus)
• GLSynthesis, Inc., Worcester, MA, USA

• University of Sheffield - Department of
Biomedical Sciences

• Iasomani AB Stockholm, Sweeden
• Venetian Institute of Molecular Medicine
(VIMM, Onlus)

• Institute of Biotechnological Research SpA
(IRB)
• Interdisciplinary Research Center CSR4
• MASMEC srl, Bari
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Spin-Off:
• Amolab

• Qualimedab s.r.l.

• Echolight

• Quipu

• Glures s.r.l.

• Research for drug development – RE.D.D. s.r.l.

Interactions with research hospitals:
• Azienda Ospedaliera di Padova

• IRCCS San Raffaele Pisana, Roma

• Fondazione Istituto San Raffaele G. Giglio,
Cefalù

• IRCCS Stella Maris, Pisa and Messina
• IRCSS, Casa Sollievo della Sofferenza, San
Giovanni Rotondo, Foggia

• Fondazione Toscana Gabriele Monasterio
• IFOM Istituto FIRC di Oncologia Molecolare

• IRCSS, Istituto Tumori “Giovanni Paolo II”,
Bari

• IRCCS, Fondazione Maugeri, Pavia
• IRCSS, Ospedale Pediatrico “Bambino
Gesù”, Roma

• IRCCS, Fondazione Santa Lucia, Roma
• IRCCS, Gruppo Multimedica, Milano

• IRCSS, Ospedale “De Bellis”, Castellana
Grotte, Bari

• IRCCS, Istituto Clinico Humanitas, Milano
• Istituto Mediterraneo per i Trapianti e
Terapie ad Alta Specializzazione, Palermo

• IRCCS, Istituto di Diagnostica Nucleare,
Napoli

• Medical University of Vienna, Austria
• IRCCS, Istituto Ortopedico Rizzoli, Bologna
• Methodist Hospital Research Institute,
Houston, USA

• IRCCS Istituto Dermopatico dell’Immacolata
• IRCCS Ospedale Pediatrico Bambin Gesù,
Roma

• Policlinico Gemelli, Roma
• University Hospital, Basel, CH

• IRCCS Ospedale San Raffaele, Milano
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Institutes of DSB

• IBB

Institute of Biostructures and Bioimaging

• IBCN

Institute of Cell Biology and Neurobiology

• IBFM

Institute of Molecular Bioimaging and Physiology

• IBIM

Institute of Biomedicine and Molecular Immunology
“Alberto Monroy”

• IBIOM

Institute of Biomembranes, Bioenergetics and Molecular
Biotechnologies

• IBP

Institute of Protein Biochemistry

• IBPM

Institute of Biology and Molecular Pathology

• IEOS

Institute of Experimental Oncology and Endocrinology
"Gaetano Salvatore"

• IFC

Institute of Clinical Physiology

• IGB

Institute of Genetics and Biophysics
"Adriano Buzzati Traverso"

• IGM

Institute of Molecular Genetics

• IN

Institute of Neuroscience

• IRGB

Institute of Genetic and Biomedical Research

• ISN

Institute of Neurological Sciences

• ITB

Institute of Biomedical Technologies
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LOMBARDIA

VENETO

IBFM MOLECULAR BIOIMAGING AND
PHYSIOLOGY
Institute Headquarter
Via Fratelli Cervi 93, 20090 Segrate - Milano
IBFM MOLECULAR BIOIMAGING AND
PHYSIOLOGY
Polo di Lecco - Via Previati 1/E, 23900 - Lecco
IFC CLINICAL PHYSIOLOGY
P.zza Ospedale Maggiore 3, 20162 Milano
IGM MOLECULAR GENETICS
Institute Headquarter
Via Abbiategrasso 207, 27100 Pavia
IN NEUROSCIENCE
Via Vanvitelli 32, 20129 Milano
IRGB GENETIC AND BIOMEDICAL RESEARCH
Via Fantoli 16/15, 20158 Milano
ITB BIOMEDICAL TECHNOLOGIES
Institute Headquarter
Via Fratelli Cervi 93, 20090 Segrate - Milano

IN NEUROSCIENCE
V.le G. Colombo 3, 35121 Padova

PIEMONTE
IBB BIOSTRUCTURE AND
BIOIMAGES Via Nizza 52, 10100 Torino

SARDEGNA
IFT TRANSLATIONAL PHARMACOLOGY
Parco Scientiﬁco e Tecnologico della Sardegna
Ediﬁcio 5 - Loc. Piscinamanna, 09010 Pula,
Cagliari
IN NEUROSCIENCE
Cittadella Universitaria SS 554 Km 4,500
09042 Monserrato, Cagliari
IRGB GENETIC AND BIOMEDICAL RESEARCH
Institute Headquarter
Cittadella Universitaria SS. 554 Bivio per Sestu
Km. 4,500 09042 Monserrato, Cagliari
IRGB GENETIC AND BIOMEDICAL RESEARCH
Trav. La Crucca, 3 Reg. Baldinca
07100 Li Punti, Sassari

SICILIA

PUGLIA

IBFM BIOIMAGING AND MOLECULAR
PHYSIOLOGY
c/o LATO Soc. Cons. srl Istituto S. Raffaele Giglio
Contrada Pietrapollastra-Pisciotto
90015, Cefalù, Palermo
IBIM BIOMEDICINE AND MOLECULAR
IMMUNOLOGY ‘‘ALBERTO MONROY’’
Institute Headquarter
Via Ugo La Malfa 153, 90146, Palermo
ISN NEUROLOGICAL SCIENCES
Viale Regina Margherita 6, 95123, Catania

IBIOM BIOMEMBRANES, BIOENERGETICS
AND MOLECULAR BIOTECHNOLOGIES
Institute Headquarter
Via Giovanni Amendola, 165/A, 70126 Bari
IFC CLINICAL PHYSIOLOGY
c/o Dipartimento di Biologia - Campus
Ecotekne Via per Monteroni, 73100 Lecce
ITB BIOMEDICAL TECHNOLOGIES
Via Amendola 163/5, 70126 Bari
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TOSCANA

LAZIO

IFC CLINICAL PHYSIOLOGY
c/o Fondazione Toscana Life Sciences
Via Fiorentina 1, 53100, SIENA
IFC CLINICAL PHYSIOLOGY
Institute Headquarter
Via Giuseppe Moruzzi 1, 56124, Pisa
IN NEUROSCIENCE
Institute Headquarter
Via Giuseppe Moruzzi 1, 56124, Pisa

IBCN CELL BIOLOGY AND NEUROBIOLOGY
Institute Headquarter
Via E. Ramarini 32, Monterotondo, Roma
IFT TRANSLATIONAL PHARMACOLOGY
Institute Headquarter
Via Fosso del Cavaliere 100 - 00133, Roma
ITB BIOMEDICAL TECHNOLOGIES
Via dei Taurini, 19 00185 Roma
IBPM BIOLOGY AND MOLECULAR
PATHOLOGY Piazzale Aldo Moro, 5, 00161 Roma

EMILIA ROMAGNA
IGM MOLECULAR GENETICS
c/o Centro Istituto Ortopedico Rizzoli
Di Barbiano 1/10, 40136, Bologna

ABRUZZO
IFT TRANSLATIONAL PHARMACOLOGY
Loc. C. da Romani
Via Giosuè Carducci 32 - 67100, L’Aquila

CAMPANIA
CALABRIA

IBB BIOSTRUCTURE AND
BIOIMAGES Institute Headquarter
Via T. De Amicis, 95, 80145 Napoli
IBB BIOSTRUCTURE AND
BIOIMAGES Via Mezzocannone, 16,
80134 Napoli IBP PROTEIN
BIOCHEMISTRY Institute Headquarter
Via P. Castellino, 111, 80131 Napoli
IEOS EXPERIMENTAL ONCOLOGY
AND ENDOCRINOLOGY
Institute Headquarter
Via S. Pansini, 5, 80122 Napoli
IGB GENETICS AND BIOPHYSICS
“ADRIANO BUZZATI TRAVERSO”
Institute Headquarter
Via P. Castellino, 111, 80131 Napoli

IBFM BIOIMAGING AND MOLECULAR
PHYSIOLOGY
c/o Campus Universitario, Viale Europa
88100 - Catanzaro
IFC CLINICAL PHYSIOLOGY
Via Vallone Petrara, c/o Euroline di Vincenzo
Ascrizzi 55/57, 89124, Reggio Calabria
ISN NEUROLOGICAL SCIENCES
Complesso “Nini Barbieri”, 88021, BORGIA,
Catanzaro
ISN NEUROLOGICAL SCIENCES
Institute Headquarter
Contrada Burga, 87050, Mangone, Cosenza
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IBB
Institute of Biostructure and Bioimaging
The Institute of Biostructure and Bioimaging (IBB) is a translational research centre that utilizes knowledge on the
biological basis of diseases, and on proteins implicated
in human diseases to develop new tools for prevention,
diagnosis, and therapy and to transfer results into clinical
practice. To accomplish the mission, there are more than 70
researchers with expertise in medicine, biology, chemistry,
physics and computer science. The researchers studying
biomolecules from a structural/functional standpoint, interface with clinical scientists and experts in preclinical/clinical
vivo imaging who investigate models of diseases in animals
and subsequently diseases in humans.
The research activity includes basic research, pre-clinical
small animals laboratories and clinical research areas.
Specific expertises include:
• Design, synthesis, expression and characterization of
molecules of biological interest, and their interaction with
metal ions. Applications in diagnostics and therapy.
• New diagnostic agents / teragnostici for Molecular Imaging: CEST agents and hyperpolarised, nanosystems,
multimodal probes
• Preclinical and clinical molecular imaging.

• Technologies of diagnostic imaging and radiotherapy.
• Development and engineering of new technologies for
imaging in health care, with primarily engaged in clinical
diagnostic and intraoperative.
• Development of innovative technology solutions for
e-health, with particular attention to issues of tele-medicine and procedures that assist in the interpretation of
medical images (computer-aided detection and computer-aided diagnosis).
Website: http://www.ibb.cnr.it
E-Mail: direttore@ibb.cnr.it
Address: Via T. De Amicis, 95 - 80145 Napoli
Sections: Napoli - Torino

Solving the structure, acting on the
function
The IBB-CNR secondary site NC is primarily involved in developing and characterizing new bioactive molecules and
therapeutic targets. This is mostly achieved exploiting the
relevant expertise of three main research groups working
on: i) design, generation and screening of synthetic peptides, small molecules and monoclonal antibodies; ii) production and structural characterization via X-Ray, NMR of
new bioactive compounds and recombinant biological targets; iii) characterization of structural and spectral properties of biomolecules by means of computational methods.
High impact factor and highly cited papers have been published on several topics, like carbonic anhydrases, key proteins involved in infectious diseases, angiogenesis-related
diseases, zinc finger-containing proteins, photophysical
and photochemical properties of DNA, multiple myeloma,
P53-related diseases, Expressed Protein Ligation (EPL).
Keywords: Peptides, proteins, X-Ray, NMR, DNA
Contacts: direttore@ibb.cnr.it
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Proteostasis and metallostasis in cancer
and neurodegeneration
A huge number of disorders, such as neurodegenerative
diseases, cancer, diabetes and retinopathies, are characterized by common physiological and biochemical events:
protein misfolding and clearance, dysfunction of the Ubiquitin-Proteasome system (UPS) and dyshomeostasis of metal
ions (copper and zinc). In this context, our research activity
is mainly focused on:
• conjugating small biological molecules, as peptides and
oligosaccharides to develop new antifibrillogenic agent
endowed with pluripotent activities, as well as specific
delivery systems
• assessing the impact of metal ions and/or small protective
molecules, also exhibiting multifunctional proapoptotic
activities, on the ubiquitin-mediated protein degradation.
• addressing the role of environmental factors (pH, metal
ions and lipid composition) in driving protein conformations
and/or protein–protein interactions in a model membrane.
• studying peptide fragments and their metal complexes
related to different angiogenic factors, including Angiogenin, VEGF, HPRG proteins and fibronectin.
• Investigating the role of endogenous compounds on
the amyloid-beta degradation catalyzed by several
metalloproteases.

References: J. Am. Chem. Soc., 2012, 134, 10451; Coord.
Chem. Rev., 2012, 256, 3; CHEMBIOCHEM, 2013, 14, 583;
Biophys. J., 2013, 104, 173; Mol. Aspects Med., 2011, 32, 258
Keywords: peptide, glycoside, ubiquitin-proteaosome,
angiogenic factors, protein misfolding, metalloproteases,
metal ions
Contacts: giuseppe.pappalardo@cnr.it, danilo.milardi@cnr.it,
francesco.bellia@cnr.it, giulia.grasso@cnr.it

Preclinical imaging
The laboratory for preclinical imaging of IBB-CNR enables
the in vivo collection of structural, functional and dynamic
data in wild type and genetically modified mice, to bridge
the gap between in vitro biomedical research and molecular
research programs. The facility is equipped with Ultrasound
Biomicroscopy, SPECT, PET-CT, High resolution CT, DEXA,
Laser Doppler Imaging, Optical Imaging, and High-Field
(9.4T) Magnetic Resonance and Photoacoustic Imaging,
with the potential of anatomic and functional multimodality
imaging coregistration. These techniques are usefully applied in cancer research, cardiovascular diseases, metabolic disorders, neuroscience studies, and for gene expression
profiling and phenotyping in live mouse models. Innovative
molecular probes and new therapeutic approaches may be
noninvasively developed and validated both in vitro using
cellular and molecular biology techniques and in vivo in animal models.
Contacts: direttore@ibb.cnr.it, sara.gargiulo@ibb.cnr.it,
giuseppe.palma@ibb.cnr.it, antonella.zannetti@ibb.cnr.it
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Physics applications in healthcare
In the framework of modern risk-adapted personalized medicine, research in Medical Physics has a key role to improving
disease diagnosis and optimizing treatment customization.
Radiation survivors’ quality of life can be improved via image-based data mining and radiation induced normal tissue
effects modeling.
The development of novel detectors is of paramount importance in radiation dose delivery quality assurance.
Quantitative imaging analysis represents a core task for the
diagnosis of several body and neurological diseases.
References: PLoS One. 2015; (10)6:e0126835. PLoS One.
2014; 9(10):e111753. Appl. Phys. Lett. 2013 103(18):184102. EP
2012 2495579 A1
Keywords: Normal Tissue Complication Probability;
Fiber Bragg Gratings; Quantitative Imaging; Relaxometry;
Segmentation; Dose map; MRI Sequence Development.
Contacts: bruno.alfano@ibb.cnr.it, laura.cella@cnr.it,
giuseppe.palma@ibb.cnr.it

Morpho-functional Imaging

Connectivity losses in hubs of the Default-Mode Network in Huntington’s Disease patients, independent from atrophy of
the underlying structures, as seen at Resting-State functional MRI.

The simultaneous use of diagnostic imaging modalities, providing both morphologic (micro- and macrostructural) and
functional (metabolic) information, affords an unprecedented insight in both physiology and pathology.
The clinical activities of the IBB aim at a full integration of
these information to exploit their potentialities, to develop
tools for earlier diagnosis and improved follow-up in neurological, cardiologic and oncologic diseases.

Advanced MRI acquisition
and processing techniques
developed at IBB allow to
derive fully automated dosimetric and connectivity
measures in patients undergoing radiotherapy for brain
tumors.

Hybrid PET/MR study showing late enhancement (left), positive STIR MR images (center) and a focal increase in 18F-FDG uptake in the basal segments
of the lateral wall in an asymptomatic patient with Fabry disease

Alterations of WM tracts (depicted on the top of the brain) in patients with a
genetic form of blindness, as shown by tractographich elaboration of diffusion
tensor (on the right). These changes are unrelated to the atrophy of the visual
cortex, as assessed by MRI segmentation (in red)

Employed techniques include non-conventional MRI methods, and nuclear medicine imaging techniques using molecular markers of disease.
Main pathologies studied at IBB include neurodegenerative and neuroinflammatory diseases, movement disorders,
psychiatric conditions, brain tumors, and cardiovascular disease.

References: Neuroimage 2015;113:111-121 - Radiotherapy &
Oncology 2014;112:326-331 - Cortex 2014;56:111-20 - JCBFM
2012;32,1393-1415 - Eur Heart J Cardiovasc Imaging. 2015
Apr 22. pii: jev093
Keywords: MRI, Positron Emission Tomography, functional
MRI, functional connectivity, structural connectivity
Contacts: sabina.pappata@ibb.cnr.it, mario.quarantelli@cnr.it,
teresa.pellegrino@ibb.cnr.it
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IBCN
Institute of Cell Biology and Neurobiology
The Institute of Cell Biology and Neurobiology (IBCN) of the
National Research Council (CNR) was established in December 2010 building on a partnership among CNR scientists
with complementary expertise, backgrounds and interests,
from the Institute of Neurobiology and Molecular Medicine,
the Institute of Cell Biology (both founded by the Nobel
Laureate Rita Levi Montalcini) and the Rome Section of the
Institute of Neuroscience. The Institute is part of the International Scientific Campus “Adriano Buzzati-Traverso” and
coordinates the European Mouse Mutant Archive (EMMA)
animal facility and the Monterotondo Mouse Clinic for the
production, phenotypic analysis, cryo-preservation and distribution of mutant mouse strains as models of human pathologies. The Institute also hosts the Monterotondo outstation of the European Molecular Biology Laboratory (EMBL)
and a Research Unit of the International Centre for Genetic Engineering and Biotechnology (ICGEB). The idea of this
multi-task joint venture is mainly to remove traditional barriers among disciplines, bringing together different expertise
and develop a shared, more innovative ground for intellectual, experimental and technological exchange among scientists. The task force of the Institute comprises about 100

members of staff (scientists, technicians and administrative
personnel) plus a cohort of post-doctoral scientists, PhD students and associated members, working within a campus of
about 16 acres located in the northern outskirts of Rome and
at the “Centro Europeo per la Ricerca sul Cervello” (CERC)
located in southern of Rome.
Website: www.ibcn.cnr.it/index_en.htm
E-Mail: segreteria@ibcn.cnr.it
Address: “A.Buzzati-Traverso” International Campus, Via E.
Ramarini, 32 – 00015 Monterotondo – Rome
Sections: Via del Fosso di Fiorano, 64/65 - 00143 Rome;
Via Anguillarese 301 – S. Maria di Galeria – Rome.
Publications: http://www.cnr.it/istituti/ProdottiDellaRicerca.
html?cds=117

Mouse models of human diseases:
production, archiving and phenotyping
The laboratory mouse is the crucial living model for studying human diseases and exploiting the potential benefits to
human health presented by the most advanced research in
mammalian genetics.
The Italian National Research Council established and coordinates the Core Structure of the European Mouse Mutant Archive (EMMA) Network and the new Mouse Clinic
facility, at the “A. Buzzati-Traverso” International Campus
in Monterotondo.
The EMMA network ensures the pathogen-free archiving,
world-wide distribution and data resourcing of more than
600 new mutant strains per year (ca. 7000 strains currently
available), as new in vivo models of human diseases. The
EMMA Core Structure and Monterotondo Mouse Clinic participate in the International Consortia IMPC, IKMC, IMSR and
are key components of the INFRAFRONTIER project, which
is specifically organizing the complementary and integrated networks for large-scale and comprehensive production,
primary phenotyping, archiving and dissemination of mouse
models, serving the European genetics and biomedical research community for the benefit of human health.
INFRAFRONTIER has been selected as an highest-priority
distributed infrastructure by the European Strategy Forum
for Research Infrastructures (ESFRI) Roadmap, the Italian

Functional scheme of the Infrafrontier organizazion.

Roadmap for Pan-European Research Infrastructures and
related national roadmaps.
Keywords: mutant phenotypes, disease models.
External links: https://www.infrafrontier.eu/
http://strains.emmanet.org/
http://www.mousephenotype.org/
https://ec.europa.eu/research/infrastructures/index_
en.cfm?pg=esfri-roadmap
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Neuroscience
Neuroscience research at IBCN focuses on studying neuronal and glial responses to physiological and pathological
conditions, and in particular on:
• providing contributions to the understanding of purinergic signaling in amyotrophic lateral sclerosis and multiple
sclerosis, by pioneering the use of P2 receptor antagonists for preventing these diseases;
• analyzing mechanisms underlying acute and chronic
pain through functional responses and changes in the
expression of specific markers at peripheral and central
levels, for the identification of new therapies;
• dissecting gene-environment interactions affecting behavioral development, with focus on early physical, nutritional and social manipulations as tools for functional
recovery from neurodevelopmental disorders;
• identifying neural circuits and cellular mechanisms critical for normal and pathological memory in neurodegenerative diseases, by combining behavioral protocols with
functional anatomy and molecular biology techniques;
• discovering new cellular and molecular strategies to reactivate adult neural stem cells, for delaying neuron depletion in brain region involved in learning and memory
during aging and brain injuries.

Spinal cord motoneurons in primary culture (Amadio, Parisi, Volonté).

Activated astrocytes after peripheral nerve injury in ventral horn of spinal
cord (Marinelli, Vacca, Pavone).

Keywords: aging, learning and memory,
neurodegeneration, neurodevelopmental disorders,
neurogenesis, neuroinflammation, pain, animal models.

Epigenetics
Alteration of epigenetic mechanisms, fundamental to respond to numerous biological stimuli, such as development and differentiation, are involved in the pathogenesis and progression of some muscular dystrophies such
as Emery Dreifuss, Duchenne and Facioscapulohumeral
Muscular Dystrophies (EDMD, DMD, FSHD). For this reason, elucidation of the mechanisms behind global and focal changes in chromatin structure and function represent
one of the main focus at IBCN. Epigenetic regulation relies on multiple mechanisms including histone modifications, non-coding RNA and changes in the three-dimensional structure of chromatin. Chromatin localization at
the nuclear periphery, where it interacts with lamins and
nuclear pore complexes, or in the nucleoplasm has been
described to be associated with inactive or transcribed
domains, respectively. Indeed, lamins mutations are associated to the development of EDMD, whereas alteration
of nuclear pore proteins regulates pathological gene expression in dystrophic cardiomyopathy. Another important activity is devoted to the investigation of DNA methylation patterns, histone modifying enzymes and histone
marks toward development of novel diagnostic and therapeutics tools with relevant implications in stem-cell-based
strategies and adult tissue functional improvement in neuromuscular diseases

Keywords: chromatin higher order structures, histone
deacetylases, lysine methylstransferases, muscle progenitor
cells, [Duchenne, Emery Dreifuss, facioscapulohumeral]
muscular dystrophy, nuclear lamina, nitric oxide, nuclear
pore proteins, polycomb.
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Muscle physiology, pathology and
regenerative medicine
Muscular tissue represents the vast majority of the body,
and many severe diseases, of both genetic and traumatic origin, involve cardiac and skeletal muscles. Research
from different groups focuses on mechanisms regulating
myo/pathogenesis at transcriptional and post-transcriptional levels, aiming at developing new therapeutic strategies.
These approaches include: generation of human models
of cardiac and skeletal muscle pathologies through cell reprogramming (iPS) technology and murine models of ischemic events to develop cell therapy supported by innovative biomaterials; studying the effect of HDAC inhibitors and
the contribution of macrophages in cardiac regeneration/
remodelling and in muscular dystrophies; refining the role
of the tyrosin-kinase receptor c-Kit in cardiac repair after injury; defining mechanisms regulating skeletal muscle stem
cell function; validating zinc-finger based artificial transcription factors targeting utrophin gene promoter for treatment
of Duchenne Muscular Dystrophy; identification of potentially pathogenetic microRNAs and target genes through analyses of microRNA-target interactions in muscle tissues from
patients affected by Myotonic Dystrophy.

Region of infarcted myocardium after iPS cell
transplantation (upper
left panel). iPS colonies
obtained from DM1 patient fibroblasts attesting
in vitro pluripotent state
(upper right panel). Artificial muscle generated
by Mabs in PEG-Fibrinogen scaffold (middle
right panel). Differentiated mouse satellite cells
transfected with control/
miR-222 (lower right
panel). Cardiomyocyte
and skeletal muscle lineages derived from human iPS cells (bottom
left and right panels).

Keywords: iPS cells, muscular dystrophies, heart,
cardiomyocytes, cardiac regeneration, cardiac repair,
PEG-fibrinogen scaffold, skeletal muscle, HDAC inhibitors,
macrophages, zinc-finger-based artificial transcription
factors, microRNAs, tyrosin-kinase receptor.
Patent: (2014) CNR European Patent N°: 14002611.3 / CNR
International Patent PCT/EP204/002051. Compositions and
Methods for Treatment of Muscular Dystrophy

Molecular oncology and immunity
Tumor cells utilize highly versatile strategies to grow, escape the immune system and invade into surrounding tissues.
At the IBCN-CNR we aim to characterize mechanisms leading to cancer development and progression by the integration of multidisciplinary experimental approaches ranging
from gene expression profile-based screening and bioinformatics analysis to phenotypical and biochemical characterization of genetically modified cellular and murine models of
human epithelial (prostate, breast, NSCLC, thyroid, melanoma), brain and nervous system tumors. Multiple cancer-associated deregulated processes are investigated, including
gene expression (mRNA, lncRNA and miRNA), cell growth,
apoptosis, hormone-dependency, differentiation, angiogenesis, cell invasion, DNA damage response, cell-cell signaling and tumor innate immunity.
A better understanding of the mechanisms regulating the
activation of selected oncogenes (i.e. EGFR) and tumor suppressors genes (i.e. p53 family members, Tis21/BTG2), signaling pathways (i.e Receptor tyrosin kinases, hypoxia and
nuclear lamina proteins) and mediators (i.e. calcium, eNOS)
are instrumental to identify mechanisms of resistance to target therapies, valuable targets (i.e anticancer peptides) and
biomarkers for unmet research and medical needs.

Keywords: Cancer development and progression,
mechanisms, cell signaling, targets, biomarkers
2015 selected highlight: Anticancer peptide able to impair
the inhibiting activity of MDM2/MDM4 towards p53 – EU
Patent: 1408/2639240, supported by Project CNR-FaReBio
di Qualità, Ministry of Economy and Finance and AIRC;
fabiola.moretti@cnr.it.
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IBFM
Institute of Molecular Bioimaging and
Physiology
The Institute of Molecular Bioimaging and Physiology
(IBFM) exploits interdisciplinary biomedical research activities aimed at studying physiological and pathogenetic
mechanisms with a bottom-up approach, which starts from
molecular, cellular, and organ levels to human model. A
wide array of techniques is used, including in vivo and ex
vivo biomedical imaging, molecular diagnostics and analysis of physiological signals. Main research topics can be
organized into four research areas: Exercise Physiology;
Molecular Imaging; Neuroimaging; Radiation Therapies and
Biological Effects. The research approach of IBFM is characterized by:
• High technology, making use of advanced equipment,
in particular in the field of Bioimaging, taking advantage
from formal agreements with Universities and Medical Institutes of Research
• Multi-disciplinarity: research topics involve several disciplines ranging from medical to technological;
• Inter-disciplinarity: different disciplines are closely integrated through scientific collaborations towards common
research goals;

• Connection between basic and clinical/applied research:
translational research implying a direct transfer of results
from basic to clinical research and vice versa.
These features are made possible by the structure of IBFM,
organized in laboratories with diverse scientific and technological expertise and by several formal collaborations and
agreements with external Institutions. Research activities
are carried out with a synergistic approach, emphasizing
the interactions between laboratories and in collaboration
between the different IBFM sections.
Website: www.ibfm.cnr.it
E-Mail: direzione@ibfm.cnr.it
Address: via Fratelli Cervi 93, 20090 Segrate (MI)
Sections:Cefalù (PA), Germaneto (CZ), Lecco

Exercise Physiology
The study of skeletal muscle structure/function, in relation
to physical activity is the principal focus of Exercise Physiology research at IBFM.
A multiparametric perspective (involving anatomy, physiology, biomechanics, biochemistry, bio signals and bio imaging) is adopted. The following fields are investigated in
health and disease (metabolic, cardiovascular, neurologic)
and/or in several ambient conditions (such as high altitude,
microgravity, diving):
• bioenergetics and biomechanics of human movement/
locomotion;
• cardiorespiratory response to exercise;
• skeletal muscle oxygenation;
• direct and indirect quantification of oxidative stress
damage;
• image and signal analysis for quantitative reconstruction
of skeletal muscles and cardio-circulatory structures,
along with brain functioning.
The activities have impact in the fields of assessment of
athletic performance, of user-centered health and disease
prevention and treatment, as well as of ICT integration for
personalised clinical rehabilitation and for individual supporting in ageing processes.

Keywords: Exercise Energy Metabolism, Oxidative Stress,
Muscle Performance, Muscle Architecture, Muscle Imaging
Contacts: Claudio Lafortuna, Mauro Marzorati, Alessandra
Vezzoli, Giovanna Rizzo
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Molecular Imaging
In the last decades, the field of biological and medical Imaging has undergone a revolution in which a number of methods have been developed providing multimodal information
on biological processes at the molecular, cellular, tissue,
and organ level. Research in this field at IBFM combines ex
vivo and in vivo Imaging methods (omics, pre-clinical, clinical) with advanced processing algorithms, for the comprehension of multi-factorial pathologies and the extraction of
new biomarkers, in neurology, cardiology, oncology. Methodology includes advanced bio-statistical and bioinformatics techniques, integrating multi-dimensional signal and
imaging data in a systemic approach. Within this frame, imaging techniques span from ex vivo molecular imaging (e.g.
fluorescent microscopy, microarray), in vivo structural (CT,
MRI) and molecular (PET, SPECT, fMRI) imaging, to in vivo
high density electrophysiological EEG imaging.
The group relies on strong formal collaborations with excellent research centers (e.g. ESRF, Grenoble) and clinical
structures (San Raffaele Institute, other IRCCS, University
Hospitals), providing access to relevant diagnostic/therapeutic instrumentation (e.g. PET/CT, MRI, radiotherapy) and
is formally partner of pan-European Research Infrastructures ESFRI: SysBioNet, Euro-BioImaging.

From Left to Right: Fluorescent Microscopy image of DNA damage due to X
ray; PET and CT rat brain image of a glioma; hypometabolic area extracted
by voxel-based statistical analysis from PET image of an AD patient, overlapped to MRI brain image; e) connectome of a brain functional network
extracted from PET scanning mapped into a MNI human brain space.

Keywords: Molecular imaging, Immunfluorescence, proteogenomics, CT, MRI, fMRI, PET, SPECT
Contacts: Gabriele Biella, Isabella Castiglioni, Fabrizio De
Carli, Cecilia Marini, Ornella Rimoldi, Marilena Ripamonti,
Alberto Zani

Neuroimaging
The Neuroimaging group of Germaneto (CZ) is recognized
as one of foremost center for the study of movement disorders (Parkinson’s disease, Essential Tremor). The research
portfolio encompasses also Multiple Sclerosis, Epilepsy and
Alzheimer’s disease, including basic research in normal
cognition involving studies elucidating various compo-nents
of brain functions in normal volunteers. A guiding hypothesis posits that the study of neural bases of neurological
disorders converges with the mapping of normal cognitive
functions to provide novel insight. Research focuses heavily
on the development of advanced technological methods of
a number of neuroimaging techniques including structural
magnetic resonance imaging (MRI, 3Tesla), functional MRI
and Near-Infrared Spectroscopy (NIRS). Major contributions
include key studies on biomarkers in Parkinson’s disease,
neuroimaging characterization of sub-clinical phenotypes of
motor disorders, and development of computer-aided diagnosis through segmentation and machine learning methods.
Moreover, the interdisciplinary and translational approach
of this unit is also enriched by genetic genealogy and mapping of neurological disorders. The main target is to define
disease-causing genes in large series of patients, to characterize the associated genotypic and phenotypic spectra,
and to investigate genotype-phenotype correlations.

Brain connectome 3D reconstruction of the corticospinal tract

Keywords: Neuroimaging, functional and magnetic resonance imaging, neurological disorders, genetic characterization
Contacts: Aldo Quattrone
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Radiation Therapies and Biological Effects
IBFM research in this field is focused on studying the biological effects of Ionizing Radiations (radiotherapy), using
conventional and non-conventional beams (γ-rays, electrons, hadrons) and High/Low Intensity Focused Ultrasound
(HIFU/Lofu). The main goal of radiation therapy treatments
is to achieve local tumour control, to selectively kill cancer
cells without causing significant damage to the surrounding normal tissues. Radiation response is very complex,
resulting cell type and dose/types of beams –dependent.
This complexity requires the development of personalized
treatments in terms of correct combination of particle beam
used and scheduling, adapted to the specific molecular and
clinical features of each tumour type, eventually combined
to targeted therapies. This research is conducted by in vitro,
ex-vivo and preclinical approaches, taking advantage from
the presence of interdisciplinary skills in the team and from
of multiple fields of investigation, as: 1) molecular biology to
assess the main pathways involved in the cellular response
to these stress stimuli; 2) medical physics to study and optimize the irradiation planning; 3) engineering for the development of image processing methods for the definition of
the target volume to be treated.
Keywords: ionizing radiation, ultrasound, molecular biology,
medical physics, bioimaging
Contacts: Giusi Irma Forte, Giorgio Russo
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IBIM
Institute of Biomedicine and Molecular
Immunology “Alberto Monroy“
The research performed in the Institute concerns both basic
aspects of biomedicine and some clinical applications, with
special attention to technology transfer. The research activity
is also focused on biotechnology, using multidisciplinary approaches. In particular, the research groups operating in IBIM
focus on the following topics:
• pathophysiology and epidemiology of respiratory and allergic diseases;
• with special emphasis on the cardio - respiratory sleep disorders;
• molecular, cellular and morphological studies of the first
embryonic development;
• mechanisms involved in eukaryotic cell differentiation and
degeneration;
• molecular studies of molecules implicated in immunological diseases;
• transcriptional and post-transcriptional control of development, proliferation and differentiation of normal and neoplastic cells;
• mechanisms of neuro-degeneration and neuro-protection;
• enzymatic and genetic studies of metabolic disorders;

• cellular stress (using small model organisms).
Website: http://www.ibim.cnr.it
E-Mail: segreteria@ibim.cnr.it
Address: Via Ugo La Malfa, 153 - 90146 Palermo

Environmental epidemiology
The activity of our working group is mainly aimed at evaluating the relationships between environment and health.
We measured indoor Nitrogen dioxide (iNO2) concentration in over 300 Houses of Residence (HR) from a sample
of schoolchildren (2,150 subjects), previously evaluated. In
about 25% of HR iNO2 exceeded the WHO limit of 40 µg/
m3. Children exposed to the highest levels of iNO2 presented an increased prevalence of chronic phlegm, wheeze
in the past 12 months, and current asthma. These results
strongly suggest a need for public health policies aimed at
specifically addressing the issue of air pollution in indoor
environments.
References: Cibella et al. Environ Res. 2015;138:8-16 Cibella et Al. Pediatr Allergy Immunol 2011;22:60-68
Keywords: Environment, health, indoor pollution
Contacts: Fabio Cibella, MD, Senior researcher, IBIM-CNR;
fabio.cibella@ibim.cnr.it

Health-related quality of life (HRQoL)
assessment
The activity of our pediatric working group is mainly aimed
at evaluating the burden of respiratory allergy on patient’s
health-related quality of life (HRQoL). RHINASTHMA-Ado-

Positioning of three separate heads
for gravimetric sampling of particulate matter of different sizes (PM2.5,
PM10, total PM) during a campaign of
environmental monitoring.

Distribution of 2,150 residences over the City area. Each residence was located by means of
GIS technology.

lescents (RhA) is the first tool for evaluating specific burden
of rhinitis and/or asthma on HRQoL in patients with rhinitis and/or asthma. It is a 20-item tool, simple, easy to administer, requires a few minutes to complete without any
assistance. RHINASTHMA-Adolescents provides a simple
assessment and meets the standards of validity, internal
consistency, and reliability.
References: La Grutta S et al. Pediatr Allergy Immunol
2014;25:450-455
Keywords: Adolescents; asthma; health-related quality of
life; rhinitis
Contacts: Stefania La Grutta, MD, PhD, Senior researcher,
IBIM-CNR; stefania.lagrutta@ibim.cnr.it
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Novel strategies for allergy therapy in
Parietaria pollinosis
Allergic sensitization is an increasing health problem affecting about 25% of the population in Western countries. Allergen Specific Immunotherapy represents the only curative
approach. Parietaria pollen is one of the major causes of
pollinosis in the Mediterranean area and its allergenic content has been studied in details in IBIM. So far, four allergenic molecules have been identified in our laboratories with
the Parj1 and Parj2 acting as the major allergens. For this
reason, we decided to target these molecules developing a
multidisciplinary approach combining structural data, knowledge of biological functions and immunological properties.
In this respect, we designed a genetic engineered derivative composed of a head to head dimer expressing for the
two major Parietaria allergens. Using several approaches,
this molecule was further characterized ex vivo and in vivo
demonstrating that this derivative shows reduced allergenicity and improved immunogenicity when compared to
the commercially available allergens. Our data describe the
generation and characterization of a novel family of biologicals which can open the way to new therapeutic options in
allergy therapy.

References: Bonura et al. CEA 2011, Bonura et al Allergy
2013, Bonura et al. Immunobiology 2013, Licciardi et al. Int
J Pharm. 2014, Barletta et al IJIP 2015 and European Patent
#EP1720900
Keywords: Allergy, Parietaria pollen, Molecular Biology,
Allergen Specific Immunotherapy
Contacts: Paolo Colombo, Senior researcher (paolo.
colombo@ibim.cnr.it) and Angela Bonura, Researcher, IBIMCNR

Risk factors and potential therapies for
Alzheimer’s disease
Alzheimer’s disease (AD) is a neurodegenerative disorder
whose primary risk is aging. Clinical and experimental data
indicate that metabolic disorders, such as diabetes or obesity, may exacerbate neurological symptoms. Moreover,
medication for these pathologies could also be a risk factor for AD. Our aim was to identify the molecular mechanisms underlying the effect of metformin (antidiabetic and
antiobesity drug) on Aβ metabolism, a peptide involved in
AD. Metformin induces Aβ production, oxidative stress, mitochondrial damage and apoptosis together with activation
of NfκB, a transcription factor modulating the expression of
APP and presenilin genes. All these effects were attenuated
by insulin. Moreover, we have demonstrated by using a high
fat diet-induced mouse model that obesity increases levels
of AD biomarkers such as APP, Aβ40/Aβ42, BACE, GSK3β
and Tau. The link between obesity and AD has been identified in insulin resistance condition that is associated with
inflammation, adipokine dyshomeostasis, oxidative stress
and mitochondrial dysfunction, all mechanisms leading to
neurodegeneration. Since oxidative stress is a common denominator in these kinds of diseases, we have investigated
about the possibility to utilize polyphenols extracted from
extra virgin olive oil as AD therapeutic antioxidants.

References: Picone et al., BBA Mol Cell Res (2015)
1853: 1046-59; Nuzzo et al., Curr Alz Res (2015) in press;
Sgarbossa et al., Nutrients (2015) in press.
Keywords: Alzheimer’s disease, metabolic diseases,
oxidative stress, insulin resistance, polyphenols
Contact: Marta Di Carlo, Senior researcher, IBIM-CNR;
marta.dicarlo@ibim.cnr.it
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The sea urchin as an ideal model organism
for assessing the impact of nanomaterials
on adult and embryonic immune systems
As the application of nanomaterials (NM) in science and
technology grows, the need to understand their impact on
the environment becomes increasingly important. To date,
most studies have focused on nanomaterials in the air and
soil, and little attention has been paid to NM released in the
marine environment, as for example metallic nanoparticles
contained in paints and coatings produced for naval industries or offshore aquaculture farms, or residues of cosmetic products such as sunscreens, micro- and nano-plastics,
etc. Once released into the oceans, NM can reach relatively
high concentrations, and it is not clear what are the risks
to the environment and the consequences for marine organisms and, indirectly, by their accumulation in the food
chain, to humans. Immunity is one of the major machineries
that guaranties health and survival of practically all living organisms on Earth. The sea urchin represents an excellent
model to study cell stress and immune responses, given its
complex and not yet revealed immune and defence gene
networks. We have proposed the sea urchin as a unique in
vivo model to assess the environmental impact of NM on
adult and embryonic immune cell. The understanding of the
molecular pathways involved in sensing and coping with

NM will be very helpful in measuring and predicting the risk
to ocean and human health.
References: Corsi I et al, ACS Nano 2014;8:9694-9709.
Bonaventura R et al, Chem Res Toxicol 2015; 28:1060-1069.
Pinsino A, Matranga V, Dev Comp Immunol 2015;49:198205.
Russo R et al, FEBS J 2014;281:3828-3843.
Keywords: sea urchin cells and embryos, animal model
organism, immune and stress responses
Contacts: Valeria Matranga, Senior researcher, IBIM-CNR;
valeria.matranga@ibim.cnr.it
www.nanosafetycluster.eu/working-groups/2-hazard-wg/
marine-ecotox.html

Role of innate immune responses in
chronic airway inflammatory diseases
Recurrent infections of the airways concur to the progression of the chronic airway inflammatory diseases and to the
decline of the respiratory functions. A key component of the
innate defences against infections is represented by the toll
like receptor (TLR) family. The activation of TLRs leads to the
release of antimicrobial peptides(HBD2) and to the activation of pro-inflammatory pathways (NFkB) and the release of
neutrophil chemotactic molecules such as IL-8.
The alterations of innate immune responses concurs to the
pathophysiology of chronic airway inflammatory diseases.
Reduced TLR expression/activation, compromising Treg activity, promotes uncontrolled activation of T lymphocytes in
asthmatics. Cigarette smoke, pollution and allergens altering TLR expression/activation in the airway epithelium impair the responses to infections and increase the inflammatory responses, the oxidative stress and tissue injury.
In COPD smokers the impaired activation of innate responses (decreased HBD2 together with an increased TLR4
expression) in large airway epithelium may favour the microbial invasion to distal airways and to the parenchyma.
Corticosteroids, anti-oxidants (carbocisteine) and antibiotics
that simultaneously target innate immunity responses and
inflammation could be particularly useful in the management of chronic airway inflammatory diseases.

Figure 1. Molecular mechanisms of chronic inflammatory airway diseases

References: Pace E et al, PLoS One 2012;7(3):e33601.
Pace E et al, Toxicol Letters 2013 25;223: 198-204.
Pace E et al, Biochimica and Biophysica Acta- Molecular
Basis of Disease 2014; 1842: 1630-7.
D’Anna C et al, Cigarette smoke alters cell cycle and induces
inflammation in lung fibroblasts. Life Sci 2015; 126:10-8.
Pace E et al, Budesonide increases TLR4 and TLR2
expression in Treg lymphocytes of allergic asthmatics.
Pulmonary Pharmacology and Therapeutics 2015; 32:93-100.
Pace E et al, MD2 expression is reduced in large airways
of smokers and COPD smokers. Molecular and Cellular
Biochemistry 2015 June.
Keywords: Innate immunity, Toll like receptors, chronic
inflammatory airway diseases
Contacts: Elisabetta Pace , M.D., Senior researcher, IBIMCNR; pace@ibim.cnr.it
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IBIOM
Institute of Biomembranes,
Bioenergetics and Molecular
Biotechnologies
The Institute of Biomembranes, Bioenergetics and
Molecular Biotechnologies (IBIOM) is one of the major
research centers in the field of Bioenerget-ics and
Biomembranes at national and international level. The
main research activities of the institute include: functional characterization and physiopathology of bioenergetic
membrane systems, including mitochondrial carriers and respiratory chain complexes; role of mitochondria in cell differentiation, apoptosis and stress response; structural and
functional characterization of known or newly-identified
genes and proteins involved in mitochondrial biogenesis
and energy metabolism; mitochondrial alterations in hereditary and degenerative diseases and aging. More recently,
the IBBE research activity has expanded into the “omic”
fields of comparative genomics and transcriptomics by
us-ing data generated from new generation sequencing
plat-forms, bioinformatics and molecular biodiversity.
Website:www.ibiom.cnr.it
E-Mail: segreteria@ibiom.cnr.it
Address: Via Amendola 165/A, 70126 Bari

Biogenesis of Membranes for Energy
Transduction
This research activity is based on different membrane systems.
Particular attention is given to the study of mitochondrial biogenesis and its regulation under physiopathological
conditions. Indeed, mitochondria, organelles equipped with
membranes for energy transduction, have a pivotal role in
the cell response to various kind of stress. The following
topics are studied in detail: i) molecules of the mitochondrial
membrane, such as cardiolipin, ii) aspects of mitochondrial
bioenergetics under physiopathological and metabolic conditions; iii) mitochondrial DNA and nuclear factors that regulate its expression; iv) mitochondrial proteome.
The study of membranes for energy transduction has also
been extended to other systems, such as the chloroplasts
membranes of spinach, as the seat of proteins involved in
light capture (light harvesting complex), and photosynthetic
bacteria (Rhodobacter sphaeroides) for their involvement in
environmental bioremediation.
The interest in bacteria and the possibility to exploit them
as a source of enzymes of industrial interest, gave the start
to new studies based on metagenomic approaches for the
identification of enzymes active in extreme and harsh conditions.

Mountains of salt extracted from the Salterns of Margherita di Savoia
2D electrophoresis of mitochondrial proteins from
adult rats.
Circled spots correspond to proteins whose expression
differs
with age or after
treatment
with
acetyl-carnitine

References: Paradies G. et al (2014) Antioxid Redox Signal.
20:1925-53.
Musicco C et al. (2014) Mol Biosyst. 10: 1313-19.
Volpicella M. et al. (2014) FEMS Microbiol Ecol. 88:345-57.
Keywords: Mitochondrial Biogenesis,Oxidative
stress,Bacterial Genomics
Contacts: Luigi Ruggero Ceci, Clara Musicco, Giuseppe
Petrosillo, Bruno Gattulli.
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Biomembrane bioenergetics
system: functional mechanism and
pathophysiology
This research activity include the following research lines:
1. Regulation of expression, structure and assembly of membrane energy transducing systems of both eukaryotes and
prokaryotes.
In this contest, the signal transduction and second messengers, in particular cAMP, play an important role in regulating
the biogenesis and functional capacity of membrane energy transducing systems and oxygen free radical balance in
physiological and pathological conditions. Another area involves the study of energy transducing systems in microorganisms of industrial interest. Particularly significant results
have been obtained concerning structure and functional
mechanisms of mitochondrial and bacterial cytochrome c
oxidase and ATP synthase.
2. Many genetic diseases, including some forms of cancer,
are caused by nonsense mutations that generate in-frame
premature termination codons (PTC). PTCs cause a premature arrest of translation and activate nonsense-mediated
mRNA decay (NMD), a process that specifically recognizes and degrades PTCs-containing mRNA, with consequent
loss of protein function. To date there is no genetic therapy
available for these disorders. One approach, called “suppression therapy” is based on chemical-induction of suppression at PTCs (read-through), but not at the natural stop
codon. Searching for small compounds able to suppress
PTCs and/or modulate NMD to restore the synthesis of a

Mitochondrial section, with surrounding cytosol, showing a crista with complex I (NADH-ubiquinone oxidoreductase, CxI), complex III (bc1, ubiquinone-cytochrome c oxidoreductase, CxIII) and complex IV (cytochrome c
oxidase, CxIV) assembled in the respiratory chain, cytochrome c molecules
and ATP synthase dimer (CxV, FoF1) at the crista curvature.

functional full-length protein is highly demanded and requires development of efficient screening systems suitable
for a high-throughput scale.
References: Altamura et al. (2013) Journal of Cystic Fibrosis
12:806-811.
Papa S. et al. (2013) Trend Mol Med. 19:61-69.
Palorini R. et al. (2013) Oncogene 32:352-62.
De Rasmo D. et al. (2012) Free Radic Biol Med. 52:757-64.
Keywords: Mitochondrial signaling; neurodegenerative and
proliferative diseases
Contacts: Nicola Altamura, Rosa Castaldo, Domenico De
Rasmo, Paolo Lattanzio, , Rosa Lippolis, Domenico Marzulli

Mitochondrial carriers: structure and
functional mechanisms
This research activity is involved in the identification and in
the functional and structural characterization of mitochondrial membrane transporters belonging to the family SLC25
known as “mitochondrial carrier family (MCF)”.
Main research topics are:
• study of the relationship between structure and function of
mitochondrial carriers;
• effects of either endogenous and xenobiotic molecules on
the transport activity, mediated by mitochondrial carriers;
• identification of the catalytic activity of members of the mitochondrial carrier family with still unknown function and
study of their physiological role in cellular models as well
as in vitro;
• identification of mutations of genes encoding members
of the MCF in patients suffering diseases associated with
dysfunction of mitochondrial carriers and study of pathogenetic mechanisms in cell models.
References: Poduri A. et al. (2013) Annals of Neurology
74:873-82.
Rimessi A. et al. (2013) Autophagy 9:1-10.

Metabolic role of mitochondrial carrier

Indiveri C. et al. (2011) Mol Aspects Med. 32:223-233.
Keywords: Mitochondrial transport proteins, protein
reconstitution, mitochondrial diseases, structure/function
protein characterization
Contacts: Annamaria Tonazzi, Roberto Arrigoni, Nicola
Giangregorio, Massimo Lasorsa, Eleonora Paradies,
Riccardo Merafina
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Nucleus/cytoplasm/mitochondria crosstalk
in cellular homeostasis
Objective of this research is the study of signaling pathways
and mitochondrial metabolism in different models of neurodegenerative/neurodevelopmental diseases and in cancer.
The delicate balance between cell death and proliferation
is essential to the genesis of various pathologies and the
mitochondria are proving to be the key factors in regulating:
cell growth and death, intracellular signaling and integration
of stress signals. The targets of this research concern: mitochondria-nucleus retrograde communication, modulation
of the mitochondrial metabolism in pathophysiological conditions and network of intra and inter-cellular signals in the
regulation of proliferation, invasion and cell death. The main
scientific objectives are: i) understand how the cell signaling
networks regulate decisions of life and death; ii) discover
new natural and/or synthetic compounds capable of interfering with the disease for future applications in the pharmacological field.
Keywords: Neurodegeneration, Neurodevelopment,
Neoplastic transformation, Programmed cell death, Cell
Metabolism, Mitochondrial bioenergetics
Contacts: Antonella Bobba, Anna Atlante, Lidia de Bari,
Sergio Giannattasio, Nicoletta Guaragnella, Loredana Moro,
Vito Antonio Petragallo, Rosa Anna Vacca, Daniela Valenti.

References: Valenti D et al. (2014) Neurosci Biobehav Rev.
2:212-217.
Bobba et al. (2014) Biochim Biophys Acta 1837:1338-49.
Guaragnella N. et al. (2014) Apoptosis 19:1330-41.
Tsai YS et al. (2014) Oncotarget 5:6425-36.

Study of molecular biodiversity for the
development of innovative product and
processes
This research activity include the following research topics:
1) Development of bioinformatics methodologies and specialized databases for taxonomic analysis and functional
characterization of “omics” data.
2) Structural and functional annotation of the genome and
study of the mechanisms of regulation of gene expression
in prokaryotic and eukaryotic organisms, viruses and organelles (mitochondria and chloroplasts) through High-Throughput Sequencing (HTS) technology and advanced bioinformatics tools.
3) Taxonomic and functional characterization of the microbiome in environmental (including water, soil, sediments),
clinical (including faeces, intestinal mucosa, respired air)
and food (including intermediate products of fermentation chains) samples, based on metagenomic approaches
through HTS technologies and advanced bioinformatics
tools.
References: Giulietti M. et al. (2013) Nucleic Acid Res.41:
D125-31.
Santamaria M. et al. (2012) Brief Bioinform. 13:682-95.
Picardi E. and Pesole G. (2012) Nat Methods 9:523-4.

RDPII Database

Pesole G.et al. (2012) EMBO Rep. 13:473-4.
Keywords: Genomics, Metagenomics, High-Throughput
Sequencing, Bioinformatics
Contacts: Graziano Pesole, Monica Santamaria, Luigi
Ceci, Francesca De Leo, Giuseppe Sgaramella, Annarita
Armenise, Barbara de Marzo, Laura Marra, Marisa Mirizzi.
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IBP
Institute of Protein Biochemistry
The IBP mission is to investigate fundamental biological processes at the molecular level and to exploit this knowledge
for applications in collaboration with industrial partners.
Translation is towards biotechnologies such as biotransformation, and towards drug development in the fields of cancer, immune, inflammatory, neurological and rare diseases,
and vaccination. The IBP has made a major effort to set up
modern central facilities to provide essential support to the
work of individual scientists and laboratories. These include
a large bioimaging facility as well as mass-spectrometry,
FACS analysis and chemo-bio informatics facilities. The IBP
along with other CNR institutes in Naples (IGB, IBB) hosts a
Joint PhD Programme on Biomolecular Sciences with the
Second University of Naples (SUN), dedicated to providing
the optimal conditions for early stage researchers scientific growth in a highly attractive and inspiring environment.

One hundred Researchers work at the IBP. The scientific
personnel is organized in 14 teams each led by a coordinator. The different teams converge into groups for discussion
and collaboration in the following areas: i) Protein structure/
function and biotechnology ii) Cell biology of intracellular
signaling and trafficking; iii) Immunology; iv) Molecular oncology; v) Bioimaging; vi) Pharmacology of genetic diseases
Website: http://www.ibp.cnr.it/
E-Mail: d.corda@ibp.cnr.it
Address: Via Pietro Castellino 111, 80131 Napoli, Italy

Immunological tools in disease prevention
and therapy

Resolving Chronic

The IBP immunology groups address different aspects of
immunity in order to exploit basic information on disease
mechanisms for designing innovative tools and strategies
for disease prevention and therapy. To this end, IBP tackles
the following aspects:
• evolutionary studies for better understanding the mechanisms at the basis of immune responses and designing
novel diagnostic/therapeutic tools (high performance antibodies; innate, B- and T-cell receptors);
• targeted vaccination strategies using novel nano-carriers;
• identifying alterations that underlie immune-related gut
diseases and devising immunomodulatory therapeutic
approaches thereof;
• exploiting knowledge of inflammation mechanisms in
the induction of protective immunity (antigen delivery
and adjuvanticity of vaccines), and in the therapeutic approach to tissue-specific diseases (chronic inflammatory,
degenerative and autoimmune diseases).
Keywords: vaccines, adjuvants, antibodies, inflammation,
gut, receptors, adoptive T cell therapy
Contacts: Diana Boraschi d.boraschi@ibp.cnr.it
Piergiuseppe De Berardinis p.deberardinis@ibp.cnr.it
Maria Rosaria Coscia mr.coscia@ibp.cnr.it
Carmen Gianfrani c.gianfrani@ibp.cnr.it
Patent: D’Apice L, Oreste U, De Bereradinis P. ”Varianti del
recettore delle cellule T e loro uso nella terapia tumorale”.
RM2014A000632 (2014)

Resolving:
4778 DEGs

Chronic:
2597 DEGs
DEGs between 14 and 24 h

Differentially expressed genes in normal response vs. chronic inflammation

Ribbon representation of the transmembrane region of the T-cell Receptor
CD3-ζζ dimer structure derived from Molecular Dynamics simulations.
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Protein Structure/Function and
biotechnology
Several research groups at the IBP are involved in studies
on different aspects of protein structure, function and biotechnological applications. The main emphasis is on:
• Identifying mutations that underlie diseases and designing pharmacological therapeutic approaches by screening with functional assays, or by enzyme mechanism
analysis, inhibitory studies, and bioinformatics.
• Developing applications of engineered enzymes and
proteins in different fields of biomedicine and environmental sciences.
• Assessing the structure-function relationship in proteins
and enzymes, and identification of post-translational
modifications and protein-protein interactions.
• Studying the cell (sub)proteome and its variations under
different conditions by mass spectrometry.
Based on the above technologies, four IBP researchers
have founded an innovative start-up called Detoxizymes.
Keywords: protein engineering, bioinformatics,
biotechnology
Contacts: Donatella de Pascale d.depascale@ibp.cnr.it;
Ferdinando Febbraio f.febbraio@ibp.cnr.it; Giuseppe Manco
g.manco@ibp.cnr.it; Luigi Mandrich l.mandrich@ibp.cnr.it;

Detoxizymes is an innovative start-up located at IBP dedicated to develop
enzymes involved in the decontamination and detoxification of organophosphate compounds. Founders: G. Manco, F. Febbraio, L. Mandrich, E. Porzio

Magnification of the active site of the thermostable phosphotriesterase
SsoPox. Residues involved in the catalysis are indicated (Manco et al. 2015)

Francesca Maria Pisani fm.pisani@ibp.cnr.it
Patents: Febbraio F, Nucci R, Rossi M, Manco G.
“Use of thermostable esterase for the detection of
organophosphate and carbamate inhibitors” Italian Patent
N° 0001369708 (2010).
Mandrich L, Porzio E, Manco G. “Human paraoxonase 2
mutants and its formulations for the degradation of different
organo(thio) phosphate compounds” Italian Patent N°
102015000027699 Requested (2015).

Bioimaging Facility
The Bioimaging facility at IBP (part of Eurobioimaging consortium) is an internationally renowned Electron microscopy
reference center and was the pioneer in the development of
the modern Correlative Light Electron Microscopy (CLEM). It
is equipped for advanced light and electron microscopy and
high-throughput imaging. It provides services to academia
and industry and is also involved in the development of advanced microscopes and novel imaging techniques, which
include:
• 1. Development of Raman microscopy systems (compressive Raman imaging, stimulated and coherent anti-stokes
Raman scattering (SRS/CARS) microscopes to provide
high-speed label-free imaging with high spatial resolution and dynamics.
• 2. Development of novel FRET-based correlative microscopy technique to localize endogenous protein-protein
interactions at the sub-cellular level using the sensitive
fluorescence lifetime imaging (FLIM) approach that was
not possible using the classical FRET approaches.
• 3. Development of methods for fluorescent labeling of
antibodies for super-resolution imaging.
• 4. Development of methods to localize protein-protein interactions at the electron microscopic level.

a) Raman microscope; (b) Examples
of structured illumination applied to
improve the resolution and achieve
the fastest acquisition (compressive
Raman imaging). This project is part
of a collaboration with University of
St Andrews; (c) Raman spectra from
selected regions of the spermatozoon; (d) Reconstructed false color
Raman image of a spermatozoon.
No interaction
between the subunits

Strong interaction
between the subunits

FRET-based correlative microscopy technique is more sensitive in detecting
protein-protein interactions than the conventional FRET technique since the
new method can employ FLIM for detection of interactions between endogenous molecules that was not possible before. Interaction between endogenous regulatory and catalytic subunits of PKA as measured by the new
technique.

Keywords: CLEM, FLIM, Raman microscopy, FRET
Contacts: Alberto Luini a.luini@ibp.cnr.it, Anna Chiara De
Luca a.deluca@ibp.cnr.it, Seetharaman Parashuraman
r.parashuraman@ibp.cnr.it
Patent: Dholakia K, Baumgartl J, Mazilu M, De Luca AC
“Optical Eigenmode imaging” No. WO/2011/128645 (2011)
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Molecular Oncology and Pharmacology of
Genetic Diseases
The IBP exploits the elucidation of molecular pathways involved in pathology for the design of active compounds.
Specific effort has been put in the:
• development of inhibitors of organelles partitioning
during mitosis. Organelle inheritance is required for the
completion of mitosis and inhibition of this process has
a cytostatic effect. The Golgi complex is partitioned in
daughter cells in a process that requires the protein
BARS. Inhibitors of BARS have been developed at IBP,
which block division of cancer cells and thus have potential therapeutic use.
• development of Raman spectroscopy approaches for
cancer diagnosis. Cancer cells are chemically different
from their non-cancer counterparts. RS has been used
to detect cancer cells thanks to its property to profile the
composition of single cells with high resolution.
• development of an innovative pipeline for drug discovery
in conformational diseases. Conformational diseases are
genetic disorders due to the intracellular accumulation of
malfolded proteins. IBP has developed a systems biology
approach for the discovery of druggable signalling pathways controlling protein folding.

Keywords: Anti-cancer drugs, Molecular diagnosis, Raman
Spectroscopy, Cystic Fibrosis
Contacts: Giovanni D’Angelo g.dangelo@ibp.cnr.it,
Seetharaman Parashuraman r.parashuraman@ibp.cnr.it,
Alberto Luini a.luini@ibp.cnr.it, Antonino Colanzi a.colanzi@
ibp.cnr.it, Daniela Corda d.corda@ibp.cnr.it, Anna Chiara De
Luca a.deluca@ibp.cnr.it
Patent: Corda D, Luini A, Colanzi A, “Method To Identify
Compounds Able To Bind To The Rossmann Fold Of
C-Terminal-Binding Proteins, Identified Compounds And
Medical Uses Thereof” RM2013A000295

Cell Biology of intracellular signaling and
trafficking
The IBP has developed a vast array of approaches, including high-content screening and advanced microscopy techniques, to investigate at the molecular level fundamental
aspects of signal transduction and intracellular membrane
transport. The aim is to translate the findings toward drug
design and target identification in the fields of cancer, inflammation and neurological diseases. The major research
areas are:
• Dissection of lipidic metabolic reactions that involve
glycerophosphoinositols, phosphoinositides, lysophospholipids, glycosphingolipids and their role in cancer and
inflammation.
• Role of ADP-ribosylation in immune and stress responses.
• Investigation of the morpho-functional organization of intracellular membrane transport. As the control of membrane trafficking is carried out by specific isoforms of
signalling molecules, this offers novel opportunities to
modulate key cellular functions, such as cell movement
and invasion.
• Definition of novel anti-proliferative strategies for cancer
treatment: investigation of the molecular mechanisms of
the mitotic inheritance of the Golgi complex in cancer cell

(a) Transport fluxes that
reach the Golgi activate
signaling responses to
accelerate anterograde
as well as retrograde
traffic. (b) Molecular
components of the Golgi control system. This
results also in the regulation of a large number of genes involved in
other functions, such as
lipid and energy metabolism.
(reproduced from Luini A. et al., F1000Prime
Rep. 2014)

lines; study of the molecular function of Golgi-located
oncogenes; analysis of the structural/functional relationships of proteins involved in DNA replication.
Keywords: Inflammation, Neurodegeneration, Cell Cycle,
Cancer
Contacts: Daniela Corda d.corda@ibp.cnr.it, Alberto
Luini a.luini@ibp.cnr.it, Antonino Colanzi a.colanzi@ibp.
cnr.it, Giovanni D’Angelo g.dangelo@ibp.cnr.it, Raman
Parashuraman r.parashuraman@ibp.cnr.it, Stefania Mariggiò
s.mariggio@ibp.cnr.it
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IBPM
Institute of Biology and Molecular
Pathology
The Institute pursues the study of biological phenomena
with multidisciplinary approaches and translational objectives. About 47 researchers work in the Institute and are
guided by the principle that, in order to progress and be
competitive, it is essential to implement and enhance basic research, which is the foundation for applied research
and technological innovation. To further develop the interdisciplinarity, in 2014, IBPM and ICB UOS-Rome merged
their strengths with the ambition to bridge studies from
single molecules to whole organisms. The mission of the
IBPM Institute is to investigate molecular mechanisms underlying fundamental biological processes (such as cell division, proliferation, differentiation and death; development
and senescence; stress response), using multidisciplinary
approaches that integrate biochemistry, molecular and
cell biology, genetics, bioinformatics and chemistry. The
Institute stimulates applications in biotechnology and biomedicine, with the final goal to develop new molecules for
targeted therapy. The research fields include: the mechanisms of control of gene expression in animals and plants;
the identification of the tissue-specific role of non-coding

RNAs; the study of the structure and function, dynamics and
recognition in proteins; molecular and cellular basis of cancer: development of diagnostic and prognostic biomarkers,
nanoparticles and new strategies for targeted therapy of human tumors.
Topics: The structural bases of protein and nucleic acid
functions; the regulation of gene expression of enzymatic
activities, respiratory proteins and molecules of the immune
response in animals and plants; the study of cell cycle and
cell differentiation.
The output of publications, in the period 2011-2014, includes
a total number of 295 (56 with IF>7) publications; average
IF: 5.1; 2220 total citations, and several patents, one of
which licensed for exploitation, indicate IBPM excellence.In
terms of financial resources, IBPM, in the period 2011-2014,
has globally attracted a lot of competitive grant awards from
several sources and from the license of one patent, amounting to over 5.000.000 Euros.
Website: http://www.ibpm.cnr.it
E-Mail: segreteria.ibpm@cnr.it
Address: Via Palestro n. 32, 00185 Roma
Sections: Biology and molecular pathologyminal-Binding
Proteins, Identified Compounds And Medical Uses Thereof”
RM2013A000295

IBPM-CNR Imaging Platform
The IBPM-CNR Imaging Platfom is the only currently present
in the area of Rome. It is Nikon Reference Center for Central
and Southern of Italy. The platform includes the latest generation of Nikon microscopes and workstation computing,
briefly described below.
1) Nikon 90i microscope: high-definition microscope for the
acquisition and quantitative analysis of images from fixed
cell preparations.
2) Nikon Eclipse Ti: inverted microscope for the time-lapse
video recording of processes in vivo. The microscope is
connected to a system that controls the incubation/temperature which guarantees constant conditions of temperature and CO2, thanks to which it is possible to record cell
populations in vivo for long periods (up to 5-6 days). The
microscope is equipped with two fluorescence channels.
3) Processing Station: The station is equipped with softwares for the acquisition, the processing, the qualitative and
quantitative analysis and presentation of the images:
The platform performs demonstration and training at different
levels, overseen by IBPM dedicated staff (Dr. P. Lavia, Dr. G.
Guarguaglini, and Dr. I.A. Asteriti). The “IBPM-CNR Im-aging
Platform”, offering the possibility of coupling dynamic studies
for qualitative and quantitative analysis at high res-olution of
cells and cellular structures, is used in studies of biological
mechanisms with strong dynamic temporal-space components.

An IBPM innovative semi-automatic reference images data-
base for consultation of previous collections of applications
and cell phenotypes is available.

References: http://www.ibpm.it
Keywords: Advanced Imaging; cells time lapse
Contacts: Dott.ssa Giulia Guarguaglini; giulia.guarguaglini@
uniroma1.it; Dott. ssa Patrizia Lavia; patrizia.lavia@uniroma1.it
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Biocrystal Facility
The CNR Life Sciences Department has set up in year 2012
a Protein Crystallography Facility. The Biocrystal Facility
staff is provided by CNR-Institute of Molecular Biology and
Pathology and by Sapienza University of Rome, with expertise in biochemistry, crystallography, protein production and
bioinformatics.
The Biocrystal Facility staff sets up scientific problem in the
context of structural biology, highlighting success potential
and critical points. Their skill gives a great help in structure
determination provided by knowledge of functional data
about the protein with a focus on stability and homogeneity, existence of ligands and formation of complexes. The
staff has the bioinformatics expertise required to perform
sequence analysis and prediction of structural propensity
and to collect data at synchrotron light sources. IBPM is going to create collaborations with the European Synchrotron
Radiation Facility (ESRF) to perform training at doctoral and
post-doctoral level at the ESRF facilities, including the Partnership for Structural Biology and taking advantage of the
Instruct and BioStruct-X projects.

1. Thioredoxin SmTGR: Thioredoxin Glutathione Reductase
2. The structure of carbonmonoxy neuroglobin reveals a heme-sliding

Keywords: Protein structure 3D; Synchroton; protein
interactions
Contacts: Dott. Andrea Ilari: andrea.ilari@uniroma1.it

References: http://www.biocrystalfacility.it

Design and function of Genes, Proteins
and Nucleic Acids
Thanks to boost of genomics, IBPM researchers are able
to manipulate specific genes, thus changing the structure
of the genes and proteins encoded, in order to study their
functional properties, so becoming able to design new molecules useful for a clinical target therapy.
Strengths have the knowledge developed on the transcription factors and on microRNAs and long non-coding RNA,
involved in cell transformation, differentiation and maintenance of homeostasis of synapses of the central nervous
system.
The ultimate goal of IBPM research is to identify novel molecular targets or bioactive compounds with therapeutic potential.
References:
http://www.ibpm.it
Keywords: miRNA networks; non-coding RNA; gene
expression.
Contacts:
Dott.ssa Elisa Caffarelli: elisa.caffarelli@uniroma1.it
Dott.ssa Barbara Illi: barbara.illi@uniroma1.it
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Molecular mechanisms underlying Cell
Cycle and Mitosis
We study the molecular mechanisms underlying spindle assembly. Specifically we are interested in the molecular pathways involved in microtubule growth from kinetochores and
the roles of Int6, Ndc80/Hec1 and the Sf3A2 and Prp31 splicing factors in this process.
These research studies are conducted in human cultured
cells and in Drosophila. We are also interested in dissecting
the mechanisms of cytokinesis.
Using Drosophila melanogaster as a model system, we have
demonstrated that the oncoprotein GOLPH3 plays a central
role role in cytokinesis acting as key molecule in coupling
phosphoinositide signaling with membrane trafficking and
contractile ring dynamics.
References: http://www.ibpm.it
Keywords: mitosis; cell cycle;
Contacts: Dott. Patrizia Somma: patrizia.somma@cnr.it;
Dott. Maria Grazia Giansanti: mariagrazia.giansanti@cnr.it
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1. Drosophila spermatocytes were stained for GOLPH3 (red), tubulin (green)
and DNA (blue).
2. Microtubule regrowth from kinetochores after cold treatment in Drosophila S2 cells.Cells were stained for tubulin (green), DNA (blue) and the kinet
chore marker Cenp-C (red).

IEOS
Institute of Experimental Oncology and
Endocrinology
The Institute of Experimental Oncology and Endocrinology
(in Italian “Istituto per l’Endocrinologia e Oncologia sperimentale”- IEOS) is a scientific environment focused on basic
and applied research in the fields of endocrinology, oncology, and immunology.
The mission of the IEOS is to improve our knowledge in
these fields and to create opportunities to translate research results into innovative and safer strategies for targeted therapy and to develop novel molecular diagnostic tools.
From a logistic perspective, the IEOS is in a strategic and
stimulating position for biomedical research. It is located
within the medical campus of the Federico II University nearby other centers of research excellence. All this contributes
to the creation of an intellectually lively environment, offering interdisciplinary connections and complementary skillsets.
Research at the IEOS falls under three main themes:
• Cellular and molecular mechanisms regulating the proliferation, the differentiation and transformation of the
cells;
• Genomics and epigenomics of diabetes;

• Mechanisms regulating the interactions between the energetic/nutritional state and the immune system.
Strong synergies and cooperation among the different
themes create opportunities for transdisciplinary research
in the biomedical domain.
Website: //www.ieos.cnr.it/?l=en
Contacts: segreteria@ieos.cnr.it
Address: Via S. Pansini, 5 - 80122 Napoli

Aptamers as innovative tools for precise
cancer RNA therapy
Aptamers are short single stranded oligonucleotides that
fold into complex tertiary structures and bind with high affinity specific targets. Two 2’fluoro-pyrimidine RNA aptamers,
binding and inhibiting Axl and PDGFR-β, receptor tyrosine
kinases over-expressed in cancer, revealed to rapidly internalize into target cells in a receptor-mediated manner.
These aptamers have been developed for the selective
delivery of therapeutic miRNAs and antimiRs in glioma and
Non-Small Cell Lung Cancer. By using different approaches aptamer-miRNA and aptamer-antimiR conjugates have
been developed and demonstrated to effectively deliver
miRNA/antimiR molecules specifically to receptor-expressing tumor cells, allowing the deregulation of miRNA levels
and respective targets both in vitro and in vivo. Importantly, these chimeric molecules are multifunctional agents, in
which the kinase inhibitory activity of the aptamer synergizes with the miRNA/antimiR function, improving the therapeutic potential and ensuring tumor specificity at the same
time. The possibility of a combined therapeutic approach
based on the simultaneous administration of two different
chimeras, each containing a different aptamer linked to a
different miRNA/antimiR has been investigated in glioma
cancer stem cells, over-expressing both Axl and PDGFR-β.
Obtained results showed that combined treatment is more

effective than single treatments, paving the way for new selective RNA-based anti-tumor strategies.

References:1. Esposito CL, et al. Methods Mol Biol. 2016;
1364:197-208
2. Catuogno S,et al. J Control Release. 2015 Jul 28;210:147159.
3. Esposito CL, et al. Mol Ther. 2014 Jun;22(6):1151-1163.
Keywords: RNA cancer therapy, Aptamer, miRNA, cancer
Contacts: Vittorio de Franciscis (defranci@unina.it)
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Understanding Diabetes Epigenetics
Diabetes is a chronic disorder that occurs either when the
pancreas does not produce enough insulin or when the
body cannot effectively use the insulin it produces. The
number of people with diabetes has doubled over the past
10 years and will further increase in the years to come. Because of the excess mortality it causes at the global level, the threatening complications and the accompanying
co-morbidities (including cancer, Alzheimer’s disease and
chronic liver disorders), the current diabetes epidemics imposes an unbearable economic burden.
The CNR URT “Genomics of Diabetes” at the IEOS, aims
at understanding the mechanisms responsible for the increased individual risk of diabetes we have been facing
since the second half of the past century, still an unsolved issue. Most of the family risk of diabetes cannot be explained
by the genotype, but we have learned that environmental
factors have an extraordinary impact on it (Fig.1). Many of
these factors are able to modify our genome without altering DNA base sequence, i.e., they may induce epigenetic
changes. We are investigating the possibility that identifying these modifications (epigenotypes) will generate better
opportunities to predict diabetes, more personalized treatments and, hopefully, innovative approaches to prevent this
modern scourge. Our work exploits a European Network

of Excellence (ENE) where complementary technologies,
know-hows and resources are pooled and jointly used. Today, the ENE is a “virtual institute” contributed by scientists
in eight EU countries aiming at achieving the common objective of stopping diabetes.
Website: http://gdd.ieos.cnr.it/
References: 1. Raciti et al., Epigenomics, 2014, 6, 229-38
2. Ciccarelli M et al. Diabetologia. 2016 Jan;59(1):176-86.
Keywords: Diabetes, metabolism, epigenetics
Contacts: Francesco Beguinot (beguino@unina.it)
Address: CNR URT “Genomics of Diabetes”, Via S. Pansini,
5- 80122 Napol

Metabolic Control of Self-Immune
Tolerance in Autoimmunity
The Group of Immunology & ImmunoMetabolism at the
IEOS-CNR is interested in the study of the basic mechanisms that regulate the principles of self-immune tolerance.
The main topic of this area of research is the analysis of the
cellular and molecular alterations of T CD4+ effector (Teff)
and regulatory T (Treg) cells, both cellular subsets involved
in the control of peripheral tolerance in humans and mice.
Specifically, we focus our attention on how metabolism and
metabolic sensors such as the mammalian target of Repamycin (mTOR) are able to affect Treg and Teff functions in
different models of autoimmune diseases such as multiple
sclerosis (MS), type I diabetes (T1D), and “purely” metabolic
disorders such obesity and overweight. The identification of
the precise relationship between the metabolic status and
the immune system as well as the definition of the microenvironmental cues necessary for a physiological development of Teff/Treg cells will be instrumental in understanding
the basic physiology of immune tolerance and novel therapeutic interventions for the treatment of autoimmune, inflammatory and metabolic disorders.
References: 1. Carbone et al., Nat Med, 2014, 20, 6974
2. Matarese et al., PNAS, 2013, 110, 6193-8
3. Galgani et al., Diabetes, 2013, 62, 2481-9

4. Matarese et al, PNAS, 110, E818-27
5. Procaccini et al., Immunity, 2010, 33, 929-41
6.De Rosa et al., Immunity, 2007, 26, 241-55
7. De Rosa et al., Nature Immunol., 2015, 16, 1174-84
Keywords: Immunity, Metabolism, Treg cells, Autoimmunity
Contacts: Giuseppe Matarese (gmatarese@unisa.it)
Veronica De Rosa (veronica.derosa@cnr.it)
Claudio Procaccini (claudio.procaccini@cnr.it)
Mario Galgani (m.galgani@ieos.cnr.it
Silvana Cassano (s.cassano@ieos.cnr.it)
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Multidisciplinary approach to Thyroid
Cancer
In recent years, we have undertaken multidisciplinary approaches to characterize thyroid oncogenesis at the molecular level and to develop novel therapeutical strategies,
by: 1) identifying novel inhibitory compounds against driver
oncogenes in MTC, PTC and other more rare types of TC;
2) characterizing the role of NCOA4, a RET-fused gene inRET/PTC3 chimeric oncogene; 3) characterizing TC microenvironment by defining the role of specific immune cells; 4)
applying various whole-genome approaches to define still
unknown TC-specific profiles and targets.
1. Oncogenic mutations of RET receptor tyrosine kinase
(RTK), are common in TC, and in additional cancer types (1,
2). Thus, RET inhibitors represent a rationale tool to treat
different types of cancer. We have identified type I RET inhibitors, one of which has been approved for the therapy
of MTC (3). Recently, we have developed novel type II RET
inhibitors, that specifically block oncogenic RET mutants at
nanomolar concentrations (4, 5). We are currently addressing the efficacy of these inhibitors as well as the mechanisms of resistance.
2. We have functionally characterized NCOA4, the RETfused gene involved in the RET/PTC3 rearrangement, associated to aggressive PTCs. We identified the MCM7 protein as a NCOA4-associated protein, and we demonstrated
a negative regulation of DNA replication origin activation by
NCOA4 (6). We are currently exploring how this mechanism
is regulated and its role in cancer.
3. RET/PTC-induced oncogenesis activates, in TC, a proinflammatory transcriptional programme involving chemokines that recruit immune cells (7), including mast cells (8).
Mast cell-derived Interelukin-8 (IL-8) is involved in the maintainance and expansion of TC stem cell pool (9). We are
currently investigating the mechanisms of IL-8-mediated TC
stemness, validating the IL-8 circuit as a therapeutic target,
and exploiting IL-8 to identify and characterize human stem
cells freshly isolated by human TC specimens.

4. We have conducted various profiling approaches to identify coding and non-coding RNAs deregulated in TC (10) as
well as RNA-seq (11) to identify new fusion transcripts and
gene mutations in TC. We discovered both oncogenic and
oncosuppressive miRNAs: miR-221, miR-222, miR-181b and
miR-146 that are upregulated, and miR-30d, miR-125b and
miR-26a that are downregulated, in varous TC histotypes
(10).
Moreover, we found novel genetic lesions in TC, including
missense mutations in known driver cancer genes and in
novel genes, including CBL, NOTCH1, PIK3R4, SMARCA4,
as well as the novel rearrangement WNK/B4GALNT3 (12).
Functional characterization of mutated proteins is currently
ongoing, with the aim of using such molecules as potential
diagnostic, prognostic or therapeutic tools.
References
1.Carlomagno F et al. Nat Rev Endocrinol. 2011; 7: 65-7.
2.Mulligan LM. Nat Rev Cancer. 2014; 14: 173-86.
3.Wells SA Jr et al, Clin Endocrinol Metab. 2014; 99: 154355.
4.Moccia M et al. PLoS One. 2015; 10: e0128364.
5.Frett B et al. Eur J Med Chem. 2014; 86: 714-23.
6.Bellelli R et al. Mol Cell. 2014; 55: 123-37.
7.Melillo RM et al. J Clin Invest. 2005; 115: 1068-81.
8.Melillo RM et al. Oncogene. 2010; 29: 6203-15.
9.Visciano C et al. Oncogene. 2015 Jan 26.
10.Pallante P et al. Nat Rev Endocrinol. 2014; 10: 88-101.
11.Costa V et al. Oncotarget. 2015; 6: 11242-51.
12.Costa V et al. Cell Cycle. 2015; 14: 2018-21.
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IFC
Institute of Clinical Physiology
Founded in 1968, IFC, starting from the study of the pathophysiology of the cardiovascular system and related organs,
pioneered the ‘translation’ of physiology observations and
measurements from molecular and cellular levels, to knowledge, new therapies, guidelines, that benefit clinical practice and community health. By studying mechanisms underlying differences in health outcomes or population function
to progressively lower levels of observation, IFC, extending
its experience to an holistic point of view, aims to “personalized care”, to get optimal societal physiological function,
health and quality of life. The staff, of over 500, is a multidisciplinary team, covering a large variety of scientific fields:
medicine, biology, physics, chemistry, engineering, computer sciences, psychology, statistics etc. Though activities are
defined as fitting into clinical physiopathology and risk factors to health, preclinical biology and disease mechanisms,
bio-techno science and modeling, epidemiology and health
promotion, IFC has a strong involvement into the development of multidisciplinary projects, cooperating with the
most important world institutions, reaching high levels of
excellence, coordinating or partnering many international
projects and coworking with industry, yielding attention to

stakeholders, from patients to healthcare providers.
Website: http://www.ifc.cnr.it
E-Mail: segreteria.direzione@ifc.cnr.it
Address: Via G. Moruzzi 1, Pisa
Sections: Milano, Lecce, Siena, Reggio Calabria

Functional imaging
IFC has an established track-record in the field of in-vivo
imaging (PET/CT, microCT, microPET/CT, optical, MR/MRS,
Ultrasound and Photoacoustic). This includes the synthesis
and validation of new contrast media, tracers and radiotracers based on different scaffolds (including new chemical entities, proteins and nanostructured compounds).
IFC runs research activities dealing with multimodal molecular imaging, new diagnostic tools, regenerative medicine,
3D morphometry, and analysis of biological specimens and
paleontological/cultural heritage remains, with an eye to reduction of exposure risks.
References: Menichetti L, Kusmic C, Panetta D, et al.
MicroPET/CT imaging of αvβ₃ integrin via a novel ⁶⁸Ga-NOTARGD peptidomimetic conjugate in rat myocardial infarction.
Eur J Nucl Med Mol Imaging. 2013 Aug;40(8):1265-74.
Bianchini E, Giannarelli C, Bruno RM, et al. Functional and
structural alterations of large arteries: methodological
issues. Curr Pharm Des 2013;19(13):2390-400.
Keywords: PET/CT, Ultrasounds, Photoacoustic, multimodal
molecular imaging, optical imaging
Contacts: Vincenzo Gemignani gemi@ifc.cnr.it
Luca Menichetti luca.menichetti@ifc.cnr.it
Piero Salvadori salvador@ifc.cnr.it
Maria Filomena Santarelli santarel@ifc.cnr.it

35

SensorART project
SensorART (FP7, GA 248763) aims at sensorizing Ventricular Assist Devices (VADs), in order to turn VADs from mechanical devices into intelligent systems allowing patients
suffering from heart failure to conduct normal lives and help
healthcare professionals to monitor patient status remotely and in real-time. In this way, VADs could adjust autonomously to the patients’ physical needs and monitor his/her
status. Most importantly, intelligent VAD systems could be
used not only as a bridge to transplant, but also as destination therapy, and in a futurist vision as transient therapeutic
tools for heart recovery.
In practice this means that in patients with implanted sensorised artificial heart, the device is linked wirelessly to an
external control unit, which is applied to the waist by means
of a belt. The artificial heart is powered wirelessly by an innovative system for energy transfer via the skin.
Thanks to different assembled sensors and to special algorithms, the control unit can monitor the patient’s physiological conditions and optimise support from the pump.
Moreover, via wireless Internet communication, the control unit allows doctors to monitor the patient’s status in real-time and remotely, and to take immediate action when

required.
One main goal has been ICT spreading scenario, by combining telemedicine and “implantable active devices
The Experimental Laboratory is a key environment in which
new devices and prototypes can be tested and validated.
SensorART experimental scenarios by integration activities
gave the proof of concept of the new generation of “intelligent” VADs.
Keywords: VADs, heart failure, TET, telemedicine
References: www. sensorart.eu
Contacts: Maria Giovanna Trivella trivella@ifc.cnr.it

GLP-1 improves brain metabolism in
response to sugar

PLACEBO

Glucagon like peptide-1 (GLP-1) is a hormone secreted by
the intestine in response to a meal. GLP-1 exerts its effect by
binding to its receptors that are present in several organs,
mainly in pancreas, heart and brain. Among its known effects there are the stimulation of insulin and the inhibition of
glucagon secretion, delay in gastric emptying, weight loss
through reduction of appetite. Thus, its action is essential
for normal glucose homeostasis.
GLP-1 secretion and/or action are impaired in diabetes and
obesity. GLP-1 receptor agonists (GLP-1RA) provide pharmacologic levels of GLP-1 and have been approved for the
treatment of diabetic hyperglycemia and weight loss.
GLP-1 receptors are abundant in the brain especially in areas related to appetite and food reward. Thus, we investigated the cerebral and peripheral effect of the GLP-1RA
exenatide on glucose metabolism in response to a glucose
load. We developed a new approach to study brain glucose
metabolism during a meal by combining positron emission
tomography (PET) with stable isotope tracers and analyzing
the data using bio-mathematical modeling.
To our knowledge these results are the first to show how
cerebral glucose metabolism is changing after a meal in a
placebo-controlled manner in prediabetic subjects and how
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Effect of GLP-1 on brain glucose uptake during oral glucose tolerance test

GLP-1RA exert a major effect on brain glucose metabolism
by increasing glucose uptake in areas of the brain related to
glucose homeostasis, appetite and food reward.
References: Daniele G, Iozzo P, Molina-Carrion M,
Lancaster J, Ciociaro D, Cersosimo E, Tripathy D, Triplitt
C, Fox P, Musi N, DeFronzo R, Gastaldelli; A Exenatide
Regulates Cerebral Glucose Metabolism in Brain Areas
Associated With Glucose Homeostasis and Reward System
Diabetes October 2015, 64, n.10: 3406-12.Keywords:
Glucagon like peptide-1 (GLP-1), PET cerebral glucose
metabolism, gut-brain axis.
Contacts: Amalia Gastaldelli: amalia.gastaldelli@ifc.cnr.it
Patricia Iozzo: patricia.iozzo@ifc.cnr.it
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Physiology in extreme environments
From more than twenty years, IFC is involved in psycho-physiological studies aiming to analyze not only the human capability to adapt itself to stressing psycho-physiologic conditions (F1 racing, underwater and hyperbaric swimming
and diving, ironmen, space flights, climbing at 5000 m …),
but also to understand underlying mechanisms yielding to
pathologic events in ordinary life. To face scientific, technological and organizational challenges, a multidisciplinary
working team (physicians, engineers, and physicists) applies and adapts the currently used diagnostic instrumentation, as well as gets significant scientific answers from the
collected data, to provide a molecular and pathophysiological code reading for diseases today still largely obscure or
under- or unexplored. For instance, the results of the Italian
Survey for high altitude illness (AL.P.I. https://www.epid.ifc.
cnr.it), with its risk score algorithm to prevent the development of high altitude diseases with possible fatal consequences, has allowed to introduce changes in lifestyle of
Nepal population, sensitized to avoid the use of biofuel and
the adoption of chimneys in the houses, to reduce the incidence of cardiovascular and respiratory diseases.
References: Brenner R, Pratali L, Rimoldi SF, Murillo
Jauregui CX, Soria R, Rexhaj E, Salinas Salmón C, Villena M,

Romero C, Sartori C, Allemann Y, Scherrer U. Exaggerated
pulmonary hypertension and right ventricular dysfunction
in high-altitude dwellers with patent foramen ovale. Chest.
2015 Apr;147(4):1072-9.
Bruno RM, Cogo A, Ghiadoni L, Duo E, Pomidori L, Sharma
R, Thapa GB, Basnyat B, Bartesaghi M, Picano E, Sicari
R, Taddei S, Pratali L. Cardiovascular function in healthy
Himalayan high-altitude dwellers. Atherosclerosis. 2014
Sep;236(1):47-53.
Pratali L, Allemann Y, Rimoldi SF, Faita F, Hutter D, Rexhaj
E, Brenner R, Bailey DM, Sartori C, Salmon CS, Villena
M, Scherrer U, Picano E, Sicari R. RV contractility and
exercise-induced pulmonary hypertension in chronic
mountain sickness: a stress echocardiographic and tissue
Doppler imaging study. JACC Cardiovasc Imaging. 2013
Dec;6(12):1287-97.
Keywords: Extreme physiology, Hypoxia, Cardiovascular
diseases.
Contacts: lorenza.pratali@ifc.cnr.it

Italian population risk behavior monitoring
To understand the risk for developing disease in the Italian population, it is critical to monitor lifestyle and risk-associated behaviors, e.g. substance use and gambling. This
has produced, since 1999, the two widely-recognized major
studies based in Italy (ESPAD®Italy and IPSAD®) amongst
others. Initiated and expanded until today, this research
activity comprehensively investigates major areas: the use
of psychotropic substances, alcohol, tobacco, eating habits and physical activity. Epidemiological monitoring has
been enriched over the years, based on the understanding that lifestyle, and risk-associated behaviours, develop
and evolve at rapid pace, today including new addictive behaviours such as problematic use of the internet. Beyond
the initial step of collecting data on prevalence and frequency, novel screening instruments have also been created to
complement the survey methods and enable the targeted,
deeper exploration of new problematic behaviours. Updated and comparable data produced by this unique vantage
point allow monitoring changes and trends in risk-associated behaviours. These efforts support not only advanced
and targeted research, but also the development of policies
at regional, national and European level, including design,
planning and outcome assessment.

Siciliano V, Gori M, Santinello M; Country - and individual
- level determinants of probable problematic gambling
in adolescence: a multi-level cross-national comparison,
Addiction December 2014, 109, n.12: 2089-97.
Siciliano V, Bastiani L, Mezzasalma L, Thanki D, O Curzio,
Molinaro S. Validation of a new Short Problematic
Internet Use Test in a nationally representative sample of
adolescents, Computers in Human Behavior 45, 177-184,
04/2015 ; doi:10.1016/j.chb.2014.11.097
Molinaro S, Siciliano V, Curzio O, Denoth F, Salvadori S,
Mariani F; Illegal Substance Use among Italian High School
Students: Trends over 11 Years (1999–2009). PLoS ONE
2011, 6(6): e20482; doi:10.1371/journal.pone.0020482
ESPAD – European School Survey Project on Alcohol and
Other Drugs http://www.espad.org
Keywords: Behaviours at risk, psychotropic substance,
gambling, alcohol, eating habits, internet addictions
Contacts: Sabrina Molinaro: sabrina.molinaro@ifc.cnr.it
Valeria Siciliano: valeria.siciliano@ifc.cnr.it
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IFT
Institute of Translational Pharmacology
The complexity of the process for developing new beneficial tools for human health, from conception to entry in clinical practice is such that only realities of “Big Pharma” type
are often able today, not without difficulty, to perform the
process. The mission of the IFT is to accelerate the translation of basic research discoveries in biology and medicine
into novel therapeutics and diagnostics tools. To this purpose, activities of the IFT focus on preclinical and translational investigation aimed to the understanding of the complex mechanisms of disease and targeted therapy action,
with a particular attention to cancer, neurological disorders,
infectious and inflammatory diseases, and to their transfer
into clinical practice.
Specific expertise offered by laboratories of IFT includes:
drug design, discovery and delivery; pharmacogenomics;
study of therapeutics, including biologically active compounds and biotechnological tools, for cancer, neurological disorders, infectious and inflammatory diseases; study
of therapeutical application of regenerative medicine; study
of innovative biomarkers for the diagnosis, prevention and

treatment of the diseases; genotyping studies and service
for transplantation and degenerative diseases; regulatory
aspects of therapeutics. All these scientific themes represent the core of the so-called “Translational Pharmacology”
that is considered one of the most exciting frontiers in biomedical research and provide the biotechnical basis for precision medicine.IFT also offers itself as a territorial strategic
resource for the development of advanced biomedical research and particularly for the pharmaceuticals sector. This
propensity is documented by a high number of active patents in which researchers of IFT act as inventors.
Website: http://www.cnr.it/istituti/ift
E-Mail: segreteria@ift.cnr.it
Address: Headquarter, Via Fosso del Cavaliere 100, 00133
Rome (IFT-ARTOV).
Sections: L’Aquila (IFT-AQ); Sardinia Scientific Park, Pula,
Cagliari (IFT-CA).

Defects in mRNA trafficking as a cause of
motor neuron degeneration in ALS
The major focus of Amyotrophic Lateral Sclerosis (ALS) research has recently moved to RNA control of motor neuron
functions, as most of the newly identified genes, that alone
account for more than half of ALS familial cases, are clearly associated to RNA regulation. These include C9orf72, a
gene that is marked by the presence, in carriers, of an highly
expanded GGGGCC (G4C2) repeat that is believed to provide the mutant gene of an acquired, toxic feature by an
RNA-dependent gain of function mechanism. Yet, whether
a specific step of RNA processing is particularly affected in
ALS is unclear. We have recently obtained evidence that
a prominent effect of C9orf72 expression is the induction
of stress granules-associated translational repression. Most
importantly, this effect is linked to a marked accumulation
of poly(A) mRNAs in cell nuclei. Thus, defective trafficking
of mRNA, as a consequence of impaired nuclear mRNA export, might affect translation efficiency and contribute to the
pathogenesisof C9orf72 ALS. These experiments therefore
identify new regulatory pathways that are important for ALS
pathogenesis, and thereby may yield promising drug targets for future preclinical testing
References: Nuclear accumulation of mRNAs underlies
G4C2-repeat-induced translational repression in a cellular
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C9orf72 expansion forms nuclear aggregates (red), and induces stress granule formation (green), reduced puromycin incorporation (white) and mRNA
(blue) retention in cell nuclei.

model of C9orf72 ALS. Rossi S, Serrano A, Gerbino V,
Giorgi A, Di Francesco L, Nencini M, Bozzo F, Schininà ME,
Bagni C, Cestra G, Carrì MT, Achsel T, Cozzolino M.J Cell
Sci. 2015 128:1787-99.
Keywords: Motor neuron degeneration, ALS, RNA
metabolism
Contacts: Mauro Cozzolino - mauro.cozzolino@ift.cnr.it
IFT, Roma
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AIRAP is a novel gene activated during
pharmacological inhibition of proteasome
function

AIRAP induction by bortezomib (Btz) in human primary endothelial cells.
(A) immunofluorescence
(B) Western Blot

The heat shock response is a fundamental defense mechanism which protects living organisms against proteotoxic
stress. Understanding the molecular mechanisms underlying the complex regulation of the stress response in cancer
can provide a basis for developing new therapeutic strategies. Our lab has recently identified AIRAP protein as a novel heat shock protein strictly controlled by the heat shock
factor HSF1. Little is known about AIRAP gene regulation in
human cells and its role in cancer is completely unexplored.
In this study we report that bortezomib, a proteasome inhibitor with anticancer and antiangiogenic properties used in
the clinic for treatment of multiple myeloma and other malignancies, is a potent inducer of AIRAP expression in human
cells. Bortezomib triggers AIRAP expression at the transcriptional level in human primary cells via HSF1/HSF2 heterotrimeric complexes formation. AIRAP function is still not defined; however, the fact that AIRAP is abundantly expressed
in primary human cells at bortezomib concentrations comparable to plasma-levels in treated patients suggests that
AIRAP may participate in the regulatory network controlling

proteotoxic-stress
during bortezomib
treatment and may
be an important determinant of treatment outcome in
patients
receiving
bortezomib-based
therapy.

References: Rossi et al. J Biol Chem. (2014), 289: 12705-15
Rossi et al J Biol Chem. (2010), 285: 13607-15
Keywords: AIRAP, bortezomib, proteasome Inhibition,
proteotoxic stress
Contact: Dr. A. Rossi antonio.rossi@ift.cnr.it

HLA-class II antigens expression in
colorectal carcinoma cells predicts
survival and regulates IL1-β production in
peripheral blood monocytes
We investigated the clinicopathological role of HLA-class
II ags expression in two independent studies composed of
211 and 1491 colorectal carcinoma (CRC) patients (pts) carried out in Athens and Basel respectively utilizing tissue arrays. Twenty five percent of CRC pts had HLA-class II ags+
CRC cells (P<0.0001). In contrast, adenomas were slightly
positive (P<0.005) while normal mucosae were negative. In
both studies, pts with CRC microenvironment (CRCM) rich
in HLA-class II ags+ CRC (>15 positive cells) and inflammatory (>6 positive cells) cells survived significantly longer
than CRC pts with CRCM negative or poor in HLA-class II
ags+, CRC (≤15 positive cells) and inflammatory (≤6 positive
cells) cells. Furthermore, IFNγ, IL-1β and IL-6 genes were
over-expressed in the CRCM. In vitro studies underlined a
relationship between IFNγ, HLA-class II ags expression on
COLO205 CRC cells and the pro-inflammatory cytokines,
IL1β and IL-6. IFNγ induced HLA-class II ags expression on
COLO205 promoting high levels of IL1β and IL-6 production in the presence of allogeneic PBMC. IL-1β production
was HLA-class II ags expression dependent and required
peripheral blood (PB)-monocytes. In conclusion, HLA-class II
ags expression is a survival factor and its modulation in the

Upper panel, Athens study. Lower panel, Basel study. Red line, shows overall survival (OS) of CRC patients with HLA class II antigen-positive CRC cells;
Blue line, shows OS of CRC patients with HLA class II antigen-negative CRC
cells.

CRCM may regulates the production of the pro-inflammatory cytokine, IL-1β.This information represents a potential
platform for developing customized predictor markers and
CRC immunotherapy utilizing IFNγ.
Reference: Neoplasia (2014)16, 31–42
Keywords: CRC, HLA class II, Immunotherapy
Contact: Giuseppe Sconocchia (Giuseppe.Sconocchia@cnr.
it)
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WNT-pathway Components: Innovative
Biomarkers in a Multiparametric Platform
for Colorectal Cancer Diagnosis, Prognosis
and Therapy
Colorectal cancer (CRC) is the second leading cause of cancer-related deaths in the developed countries, where it has
a leading position in malignant cancer-associated morbidity
and mortality. The key role of the Wnt/β-catenin signaling
in CRC insurgence and progression is now recognized and
several therapeutic strategies targeting this pathway are
currently in developing. Wnt/β-catenin signaling not only
dominates the early stages of sporadic colorectal cancer
(SCC), but could also represent the connection between
inflammatory bowel diseases (IBD) and increased risk of
developing SCC. We demonstrated that some crucial components of the Wnt/β-catenin pathway, when evaluated by
immunohistochemistry using a multiparametric approach
that includes the analyses of both expression and localization (Figure), could be potent markers for diagnosis, prevention and therapy in IBD and SCC, also possessing a predictive value for responsiveness to Wnt-targeting therapies.
Our results provide the basis for the development of a multiparametric platform that might be used to design “specific
maps” for CRC early diagnosis and staging, and that could

represent an useful tool for determining the responsiveness
to new drugs targeting the Wnt signaling

Multi-walled carbon nanotubes
(MWCNTs) as potential useful tools for
modulating calcium balancing in biological
environments

(A) The annealed MWCNTs (a-MWCNTs)
influence the distribution of β-catenin at
the cell-cell junctions as the calcium chelator EGTA. Effect on colon adenocarcinoma cells

The potential use of carbon nanotubes (CNTs) for biomedical purposes has gained interest, due to their unique mechanical, chemical and electrical properties, and understanding the mechanisms by which these nanostructures
interact with the biological environment is crucial. An excess
of Ca++ can be linked to disorders of cell functions (oxidative stress, inflammation, or cytotoxicity), and alterations in
cellular Ca++ homeostasis could underlie pro-inflammatory
and cytotoxic effects induced by various kinds of pathogenic particles. We verified whether Ca++ balancing between
intra and extra cellular environments could be affected by
MWCNTs. The a-MWCNTs, purified by annealing and more
electro-conductive than the not annealed MWCNTs, affected Ca++ balancing and induced changes on Ca++-dependent cellular junctions (Fig. A) and platelet aggregation (Fig.
B), behaving as the calcium chelator EGTA. Our data show
for the first time that electro-conductive MWCNTs possess
the ability to modulate Ca balancing in biological microenvironment. This capacity could be of great utility for biomedical applications in which Ca depletion is needed, such as in
those situations (i.e. vascular artificial devices) where inhi-

Our results provide the basis for the development of a multiparametric platform that might be used to design “specific maps” for CRC early diagnosis
and staging, and that could represent an useful tool for determining the responsiveness to new drugs targeting the Wnt signaling

References: Serafino et al 2014, Oncotarget. 5(4):978-92
Serafino et al 2014, Curr Med Chem. 21(21):2401-9
Serafino et al 2012, BBA-Mol Basis Dis 1822(6):1004-18
Keywords: Colorectal cancer, Multiparametric analysis
Contacts: Annalucia Serafino PhD, annalucia.serafino@ift.
cnr.it; Pasquale Pierimarchi MD, pasquale.pierimarchi@ift.
cnr.it

(B) Effect of MWCNTs on platelet aggregation in human platelet-rich plasma by arachidonic acid (AA), Collagen (COLL), and
ADP. a-MWCNTs: annealed MWCNTs

bition of coagulation, via Ca depletion, is necessary for the
well-functioning and long-lasting of vascular stents.t
References: Serafino et al 2012, Nanomedicine. 8(3):299307
Fiorito et al 2009, Carbon. 47:2789-2809
Keywords: Carbon nanotubes, MWCNTs, calcium balancing
Contacts: Annalucia Serafino PhD, annalucia.serafino@ift.
cnr.it; Silvana Fiorito MD, silvana.fiorito@uniroma1.it
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IGB
Institute of Genetics and Biophysics
“Adriano Buzzati Traverso”
The IGB “Adriano Buzzati Traverso” is a world wide recognized institution devoted to basic and applied research.
The research activity aims at the comprehension of fundamental mechanisms controlling mammalian cellular states
through a multidisciplinary, convergent and integrated approach. This is achieved through the study of the molecular
basis that at the genetic and epigenetic level defines the
functional cell identity from the earliest stages of embryonic
development until the complete organogenesis and during
postnatal life, in normal and pathological contexts. This conceptual ambition is strengthened by the integrated activities
of specialized cuttingedge technological knowledge in the
biology of stem cells (embryonic and somatic), embryonic
development and organogenesis, neurobiology, human genetics, molecular oncology, angiogenesis, and immunology.
Website: http://www.igb.cnr.it
E-Mail: segreteria@igb.cnr.it
Address: Via Pietro Castellino, 111 - 80131 Napoli

The transcription factor PREP1 is a novel
regulator of Epithelial Mesenchymal
Transition and metastasis in non-small cell
lung adenocarcinoma
Epithelial Mesenchymal Transition (EMT Epithelial Mesenchymal Transition (EMT) is a transdifferentiation program
controlling the reversible transformation of epithelial into
fibroblastoid cells, with loss of intercellular adhesions and
gain of motility and invasiveness. In addition to its physiological roles in embryogenesis, EMT is implicated in tissue
fibrosis and tumor metastasis. EMT is controlled by networks
of transcription complexes responsive to paracrine factors,
such as TGF-beta. PREP1 is a ubiquitous homeodomain
transcription factor, involved in early development, genomic stability, insulin sensitivity and hematopoiesis. PREP1 is a
haploinsufficient oncosuppressor in mouse tumorigenesis.
By characterizing PREP1 as a novel regulator of EMT in human lung adenocarcinoma, we have shown that PREP1 also
harbors pro-metastatic properties. While autosustaining its
activity by stabilizing its transcriptional partner PBX1, PREP1
modulates lung cancer cell responsiveness to TGF-beta by
controlling the expression of two proinvasive transcription
factors (SMAD3 and FRA-1) implicated in metastasis mechanisms. Thus, PREP1 represents a novel promising therapeutic target in non-small cell lung cancer.

Legend: Phase contrast and immunofluorescence images showing the loss
of intercellular adhesion and cytoskeletal changes and nuclear SMAD3 induced by PREP1 in A549 cells. Red: phalloidin staining of actin fibers. Green:
SMAD3. Bottom right inset: nodules formed by PREP1-overexpressing A549
cells in lung colonization assays.

Reference: Risolino, M., et al. Transcription factor PREP1
induces EMT and metastasis by controlling the TGF-βSMAD3 pathway in non-small cell lung adenocarcinoma.
Proc Natl Acad Sci USA. 2014. 111, E3775–E3784.
Keywords: Epithelial Mesenchymal Transition - Metastasis TGF-beta - PREP1/PKNOX1
Contact: Pasquale Verde
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The Adult Life of a Developmental Gene:
Cripto signaling in skelethal muscle
regeneration
Skeletal muscle is characterized by the ability to regenerate
after it has been damaged by injury or as a consequence of
diseases. Regeneration mainly depends upon satellite cells,
i.e. the stem cells residing in the muscle. The developmental factor Cripto is a novel regulator of adult satellite cells
and skeletal muscle regeneration. By combining gain-offunction and loss of function approaches in vivo we demonstrated that Cripto overexpression accelerates regeneration
and increases myofiber size, whereas adult muscle stem
cell–specific genetic ablation of Cripto affects regeneration. Exposure of isolated myofibers to Cripto increased the
number of satellite cells committed to myogenic lineage, at
the expense of quiescent cells. At mechanistic level, Cripto
antagonizes Myostatin, a strong inhibitor of muscle growth
that is expressed by quiescent satellite cells, suggesting
that Cripto/Myostatin functional interaction might be responsible for the activity of Cripto on satellite cells. Uncovering the signals for stem cell lineage decisions has great
importance for skeletal muscle development and regenerative medicine. Our findings highlight the key role of Cripto in this complex scenario and open the way to assess its
potential as target for the treatment of muscular disorders.

Figure Legend: A) Schematic representation of mouse model of skeletal
muscle regeneration induced by myotrauma. Muscle regeneration occurs
naturally in control mice (green triangle), while it is impaired (red triangle) in
a mouse model of satellite cell –specific Cripto loss-of-function (Cripto LOF)
and accelerated (blue triangle), upon Cripto overexpression (Cripto gainof-function, GOF). B) Schematic representation of single myofibers isolated
from skeletal muscle, and color-coded circles for the different cell populations in the fibers. Cripto protein treatment (blue circles) increases the number of satellite cells committed to myogenic differentiation and promotes
proliferation by antagonizing the activity of Myostatin.

References: Guardiola O., et al. Cripto regulates skelet
al muscle regeneration and modulates satellite cell
determination by antagonizing myostatin. Proc Natl Acad
Sci USA. 2012 Nov 20;109(47):E3231-40.
Keywords: Stem cells, skeletal muscle, tissue regeneration
Contacts: Gabriella Minchiotti, Ombretta Guardiola

Otx2 is an intrinsic determinant of the
embryonic stem cell state and is required
for transition to a stable epiblast stem cell
condition
Mouse embryonic stem cells (ESCs) represent the naïve
ground state of pre-implantation epiblast and epiblast stem
ceßlls (EpiSCs) the primed state of post-implantation epiblast. Relevant studies revealed that the ESC state is maintained by a dynamic mechanism characterized by cell-tocell spontaneous and reversible differences in sensitivity to
self-renewal and susceptibility to differentiation. This metastable condition ensures indefinite self-renewal and, contemporary, predisposes ESCs for differentiation to EpiSCs.
Despite the considerable advances, the molecular mechanism controlling the ESC state and pluripotency transition
from ESCs to EpiSCs have not yet been fully clarified. Here,
by using mutant ESC lines and embryos, we show that Otx2,
a transcription factor essential for brain development, plays
a crucial role in ESCs and EpiSCs. We found that Otx2 is
required to maintain the ESC metastable state by antagonizing ground state pluripotency and promoting commitment
to differentiation. Furthermore, Otx2 is required for ESC
transition into EpiSCs and, subsequently, to stabilize the
EpiSC state by suppressing mesendoderm into neural fate
switch in cooperation with BMP4 and Fgf2. We propose that

Figure Legend: The ESC state is characterized by dynamic and reversible
fluctuations between ESCs with high self-renewal and those with reduced
self-renewal poised to become post-implantation epiblast; antagonism driving the metastable ESC state is primarily controlled by FGF and LIF signaling
activities together with Nanog. Our results suggest that Otx2 is a novel element of this circuit being required to maintain the metastable ESC condition
by opposing high self-renewal and predisposing to differentiation.

Otx2 is a novel intrinsic determinant controlling the functional integrity of ESCs and EpiSCs
References: Acampora D., et al. OTX2 is an intrinsic
determinant of the embryonic stem cell state and is
required for transition to a stable epiblast stem cell
condition. Development. 2013 Jan 1;140(1):43-55
Key words: Embryonic stem cells, Epiblast stem cells, neural
fate, Otx2
Contacts: Antonio Simeone, Dario Acampora
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A regulatory epigenetic path associated
with X-linked intellectual disability and
epilepsy: ARX alterations damage the
KDM5C-H3K4me3 signal.
Intellectual disability (ID) and epilepsy often occur together
and have a dramatic impact on the development and quality
of life of the affected children. Polyalanine (polyA)-expansion-encoding mutations of aristaless-related homeobox
(ARX) cause a class of diseases with extremely limited therapeutic options, including X-linked ID (XLID) and malignant
infantile epilepsy. We proved that lysine-specific demethylase 5C (KDM5C), a gene known to be mutated in XLID-affected children and involved in chromatin remodeling, is directly regulated by ARX through the binding in a conserved
noncoding element. We have studied altered ARX carrying
various polyA elongations in individuals with XLID and/or
epilepsy establishing that they cause a decreased trans-activity and reduced, but not abolished, binding to the KDM5C
regulatory region. The altered functioning of the mutants
tested is likely to correlate with the severity of XLID and/
or epilepsy. In murine Arx-knockout embryonic and neural
stem cells, we observed a dramatic Kdm5c mRNA downregulation. Such Kdm5c mRNA diminution led to a severe
decrease in the KDM5C content during in vitro neuronal
differentiation, which inversely correlated with an increase

Figure Legend: (A) ARX polyA alterations with different in vitro functional
consequences mirror the spectrum of developmental defects observed in
XLID and epilepsy individuals. KDM5C transactivation data as a function of
the degree of severity of the ARX polyA subphenotypes (variable, severe
and very severe) were fitted to an S-shaped curve. (B) Cartoon summarized
our findings. ARX-dependent KDM5C defects alter H3K4me3 signalling and
consequently, the expression of KDM5C effector genes.

in H3K4me3 signal. A further development of our research
could open up towards additional studies aimed at mitigating the symptom severity associated with the ARX neurophenotypes and with many other XLID and epilepsy-related pathologies.
References: Poeta L., et al. A regulatory path associated
with X-linked intellectual disability and epilepsy links
KDM5C to the polyalanine expansions in ARX. Am J Hum
Genet. 2013 Jan 10;92(1):114-25.
Keywords: Intellectual disability; malignant infantile
epilepsy; disease-related genes
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Genetic Variants modulating CRIPTO
Serum Levels identified by Genome-Wide
Association Study in Cilento Isolates
Cripto gene has a fundamental role in embryo development
and is also involved in cancer. The protein is bound to the
cell membrane through an anchor, that can be cleaved,
causing the secretion of the protein, in a still active form. In
the adult, CRIPTO is detected at very low levels in normal
tissues and in the blood, while its increase in both tissues
and blood is associated to pathological conditions, mainly cancer. As other GPI linked proteins such as the carcinoembryonic antigen, one of the most used tumor markers, CRIPTO is able to reach the bloodstream. Therefore,
CRIPTO represents a new promising biomarker and a potential therapeutic target. Here we examined the variability of blood CRIPTO levels at a population level (population
isolates from the Cilento region in South Italy) and we investigated the genetics underlying this variability. Through a
genome-wide association study we identified a main locus
on chromosome 3 and additional five loci associated with
CRIPTO protein levels. Moreover, through functional analyses, we were able to uncover the mechanism responsible
for the variation in CRIPTO levels, which is a regulation mediated by the transcriptional factor AP-1.

Figure legend: Regional association plot of the main locus. One of the most
associated SNPs, the rs112481213, located in the 5’UTR of the Cripto (TDGF-1)
gene, modulates the CRIPTO protein levels through the creation of an AP-1
consensus binding site.

References: Ruggiero D., et al. Genetic Variants modulating
CRIPTO Serum Levels identified by Genome-Wide
Association Study in Cilento Isolates. Plos Genetics. 2015
Jan 28;11(1):e1004976.
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Contact: Marina Ciullo
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IGM
Institute of Molecular Genetics
IGM was established in 2000 by the fusion of two CNR
structures in Pavia. Since 2007 it includes a section in Bologna hosted within the Rizzoli Orthopedic Institute.
IGM is internationally renowned for the analysis of the molecular mechanisms underlying:
• genome replication, repair and maintenance
• RNA metabolism
• nuclear signaling pathways affecting RNA processing
and cell cycle progression
• organization of the cell nucleus
• the cell response to physiological stimuli and stress
• identification of disease genes.
Studies involve a combination of genetic, molecular, cell biology and bioinformatic approaches. Knowledge obtained
through basic science is applied to the development of bioactive compounds and translated into innovative diagnostic
and therapeutic strategies for inherited and acquired genetic diseases

Website: //www.igm.cnr.it
E-Mail: direttore@igm.cnr.it
Address: Via Abbiategrasso 207 – 27100 Pavia
Sections: Bologna

Hereditary disorders due to defects in
DNA repair
Nucleotide-excision repair (NER) is a cellular repair system
that through the coordinated action of more than 30 proteins removes helix-distorting DNA lesions, including the
UV-induced DNA photolesions. The relevance of NER in
counteracting the carcinogenic effect of solar UV light is asserted by the consequences of inborn NER defects in the
genetic disorder xeroderma pigmentosum (XP). XP patients
are characterized by hypersensitivity to sun-exposure, pigmentation changes in sun-exposed areas of the skin and
high incidence of skin cancer. Besides XP, NER defects have
been found in two other genetic disorders, namely Cockayne syndrome (CS) and trichothiodystrophy (TTD). Intriguingly, both CS and TTD are cancer-free multisystem diseases showing symptoms not easily attributable to DNA repair
defects, including progressive neurological dysfunction and
premature aging. The finding that some NER proteins play
key roles also in cell transcription provides a rationale for
explaining the variety of clinical entities. Within this scenario, IGM CNR contribution is directed to the identification of:
i) novel disease genes and diagnostic markers for TTD, CS
and XP; ii) transcriptional deregulations and signaling events
specifically associated to the different NER disorders.

References: Arseni et al., PNAS 2015, 112(5):1499-504;
Orioli et al., Hum Mol Gen 2013, 22(6):1061-73;
Lanzafame et al., MAD 2013, 134(5-6):171-9;
Nakazawa et al., Nature Gen. 2012 44(5):586-92;
Contacts: Donata Orioli (orioli@igm.cnr.it)
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RNA takes care of DNA

References: Sofia Francia, Flavia Michelini, Alka Saxena,
Dave Tang, Michiel de Hoon, Viviana Anelli, Marina Mione,
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DNA is a unique component within the cell because if damaged it cannot be replaced. Therefore DNA damage must
be promptly and accurately fixed.
DNA damage generation occurs physiologically in mammals, for instance during the natural process of ageing and
from the earliest steps of cancer initiation such as following
oncogene activation.
We have recently observed that an RNA component is essential in the so called DNA damage response (DDR) cascade, a set of events aimed at preserving genome stability.
We discovered that DNA double strand breaks (DSB) trigger
the accumulation of short double-stranded RNAs carrying
the sequence of the DNA flanking the lesion. These RNAs
are necessary for DDR activation, meaning that preventing
their genesis the signaling of the DDR cascade is not activated in full, thus impairing the enforcement of cell cycle
checkpoints normally arresting the proliferation of damaged
cells to allow DNA repair to occur.

Small nc-RNA

nuclei

DICER and DROSHA RNA products control the DNAdamage response. Nature (2012) doi:10.1038/nature11179
Fabrizio d’Adda di Fagagna. A direct role for small noncoding RNAs in DNA damage response. Trends Cell Biol.
2013 Oct 21
Keywords: DNA damage response, non-coding RNA
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Laminopathies: premature ageing
Laminopathies are a heterogeneous group of human diseases caused by mutations in LMNA gene or in genes encoding lamin-related proteins. Emery-Dreifuss muscular
dystrophy (EDMD), limb-girdle muscular dystrophy type 1B,
LMNA-linked dilated congenital muscular dystrophy and
cardiomyopathy with conduction system defects affect
specifically striated muscles, familial partial lipodystrophy
and mandibuloacral dysplasia (MADA) feature adipose tissue defects, while MADA, atypical progeria syndrome and
Hutchinson-Gilford Progeria (HGPS) cause premature ageing associated with osteolysis and severe cardiovascular impairment. Lamin A/C, the main affected molecule in
laminopathies, is a nuclear lamina constituent that plays a
key role in chromatin dynamics, gene expression and nucleus-cytoskeleton interplay. The Unit of Bologna of IGM is
involved in laminopathy research with focus on prelamin A
processing mechanisms in health and disease and its effects on the ageing process (including epigenetic modifications of chromatin), mechanisms of nucleus-cytoskeleton interaction through the so-called LINC complex and effects of
lamin mutations on myoblast and osteoclast differentiation.
From 2009, IGM is coordinating the Italian Network for Laminopathies that gathers Italian centers involved in laminop-

athy research and clinical activity and patient associations.
References: Evangelisti et al., Oncotarget. 2015 6(10):742437
Lattanzi et al., J Cell Sci 2014 127(Pt 1):147-57
Camozzi et al., Nucleus, 2014 5(5):427-40
Keywords: laminopathies, nuclear envelope, ageing
Contacts: giovanna.lattanzi@cnr.it
http://www.igm.cnr.it/igm-bologna/
http://www.igm.cnr.it/laminopatie/
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Alternative splicing and cancer
Alternative splicing (AS) of pre-mRNA leads to the production of multiple protein isoforms with different structural and
functional properties. It affects ~94% of the human genes.
Not surprisingly, AS finely regulates gene expression in numerous biological processes. Aberrant AS has a causative
role in tumors. Indeed, the plasticity offered by AS in modifying the proteome is exploited by cancer cells to generate
onco-proteins involved in tumor formation, progression and
resistance to therapeutic treatments. Remarkably, cancer
cells express AS isoforms not present in normal tissues that
represent possible diagnostic biomarkers and therapeutic
targets.
Our research aims 1) at elucidating the role(s) of cancer-associated AS events and 2) at identifying factors controlling
the production of splicing variant involved in several aspects
of cancer biology, such as invasion and metastases, signal
transduction and angiogenesis. Selective
anticancer therapies
are also developed. FiZebrafish embryos depleted
of splicing factor Nova2 show
altered angiogenesis.

Increased expression of splicing factor SRSF1 activates epithelial-to-mesenchymal transition, involved in the formation of metastases.

nally, we investigate the interplay between AS and chromatin organization that could increase our comprehension of
the molecular events underlying malignant transformation.
References: Bonomi S et al. Nucleic Acids Res. 2013, 41:
8665-79.
Valacca C et al. J Cell Biol. 2010, 191: 87-99.
Ghigna C et al RNA Biol. 2010, 7: 495-503.
Ghigna C et al. Mol Cell. 2005, 20: 881-90.
Keywords: alternative splicing, tumor progression,
Angiogenesis, epigenetic, splicing factor.
Contacts: Giuseppe Biamonti and Claudia Ghigna
IGM-CNR, Pavia; biamonti@igm.cnr.it; arneri@igm.cnr.it
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Novel targets for anticancer and antiviral
therapies

Anticancer and antiviral chemotherapies are based on:
• identifying a molecular target uniquely essential for the
cancerous or the infected cells and
• developing direct acting molecular entities capable of
selectively suppress the function of the identified target.
We aim at identifying novel targets for anticancer and antiviral chemotherapy and at developing specific inhibitors. In
the case of cancer cells, we exploited as potential targets
specialized DNA polymerases, involved in different DNA
repair pathways and known to be important for the ability
of cancer cells to tolerate DNA damages induced by anticancer agents such as Etoposide and cis-Platin. Our studies
have helped to clarify the roles of some of these DNA polymerases in cancer cells and we have also developed the
first small molecule inhibitor for the terminal doexynucleotidyl transferase (TdT) endowed with antileukemic activity.
In the case of viral infections, we have turned our attention
to a cellular enzyme, the RNA helicase DDX3X, which is important for the replication of HIV-1. We have developed the
first classes of small molecule inhibitors direceted against
this enzyme and showing activity against HIV-1, with little
cytotoxicity. DDX3X is also important for the replication of
other viruses (HCV, Norovirus, JEV) and we are now work-

Structure of TdT in complex with its first non-nucleoside inhibitor developed
in our laboratory.

ing at the development of broad-spectrum antivirals directed against DDX3X.
References: Costi R et al. J Med Chem. 2013 56: 7431-41.
Maga G et al. PNAS 2013 110: 18850-5.
Zucca E et al. Nucleic Acids Res. 2013 41: 229-41
Maga G et al., ChemMedChem. 2011 6: 1371-89.
Keywords: antiviral drugs, anticancer drugs, DNA repair,
DNA replication; RNA viruses
Contacts: Giovanni Maga, IGM-CNR, Pavia; maga@igm.cnr.it

46

IN
Institute of Neuroscience
The Institute is a world renowned institution involved in both
basic and applied research in the field of Neurosciences. It
comprises approximately 100 researchers located
in Pisa, Milano, Padova and Cagliari. The research topics
include: molecular, cellular physiological and pharmacological studies of the nervous and neuromuscular systems;
studies on cell and membrane biology; studies on the biological bases of mental and sensory processes, neurological
diseases and brain aging, modeling of metabolic diseases.
Website: http://www.in.cnr.it
E-Mail: segreteria@in.cnr.it
Address: Via Giuseppe Moruzzi, 1 - 56124 Pisa
Sections: Padova - Milano - Cagliari

Molecular and neurobiological bases of
alcohol, nicotine, and drug dependence
This research project is mainly focused on the study of the
risk factors that enhance vulnerability to addiction to alcohol, drugs (nicotine, cocaine, heroin, cannabinoids, amphetamine), and food. These risk factors include age, genetics,
gender, environment (stress), and psychiatric comorbidity (schizophrenia, anxiety, depression). Focus is also on
studying both in vivo and in vitro the molecular mechanisms by which chronic nicotine exposure differently affects
some nicotinic receptor subtypes and how this may lead to
change in neuronal plasticity at molecular, cellular and circuit level. (1,2) Behavioral, electrophysiological, biochemical, pharmacological, genetic, and molecular approaches
are routinely used to study brain development and plasticity
as well as the central mechanisms through which alcohol,
nicotine, drugs of abuse, and palatable food affect behavior
and neuronal activity. (3,4,5) This research has led to the
identification of novel, potentially effective pharmacotherapies for alcohol and nicotine dependence.
References: Mazzo et al., J. Neurosci. 33:12316-12328, 2013.
Pistillo et al. Prog. Neurobiol. 124C:1-27, 2015.
Lecca et al. Neuropsychopharmacology 37:1164-1176, 2012.
Justinova et al. Nat. Neurosci.16:1652-1661, 2013.

Sardinian alcohol-preferring rats: a validated animal model of excessive alcohol consumption

The “reward” mesocorticolimbic system in the rodent brain

Morel et al. Mol. Psychiatry 19:930-936, 2014.
Keywords: Alcohol, Nicotine, Drugs of abuse, Risk factors,
Dopamine, Nicotine receptors, Sardinian alcohol-preferring
rats
Contacts: Giancarlo Colombo, Cagliari Section; colomb@
unica.it; Cecilia Gotti, Milan Section; c.gotti@in.cnr.it
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Brain synapse functions and psychiatric
diseases
A basic question in neurobiology is how neuronal activity
causes long lasting changes in synaptic structure and function that may contribute to learning and memory. Synapses
are the sites of most information processing in the brain,
and changes in the molecular composition of the pre- and
post-synaptic compartments are likely critical for the modulation of synaptic efficacy in normal and pathological conditions. Our project aims to understand the functions of
proteins which regulate synapse formation, spine morphogenesis and plasticity in normal and pathological conditions
(1,2,3).
Using in vivo and in vitro models, including hiPS cell derived neurons, we identified the function of proteins which
are codified by genes mutated or deleted in patients affected by intellectual disabilities, autism spectrum disorders (4),
schizophrenia and ADHD (5,6) and neurodegenerative diseases such as Alzheimer and Parkinson (7) diseases. The
project involves the Milano and Padova sections.
References:
1. Sala and Segal (2014) Physiol Rev 94(1):141-188
2. Folci et al. (2014) J.Neurosci. 2 ;34(27) :9088-95

3. Lorenzon et al., (2015) J Neurosci. 35(1):146-60
4. Menna et al. (2013) EMBO J 32(12):1730-44
5. Tomasoni et al (2013) Nat Comm 4:2136
6. Fossati et al (2015) Cell Death Diff doi:10.1038 /cdd.
7. Maraschi et al. (2014) Nat Commun. 5:5182
Keywords: synaptic plasticity, intellectual disability, autism
spectrum disorders, neurodegenerative diseases
Contacts: Maria Passafaro, Milano Section; +390250316973;
m.passafaro@in.cnr.it
Carlo Sala, Chiara Verpelli, Milano Section,;
+390250317096; c.sala@in.cnr.it, c.verpelli@in.cnr.it
Michela Matteoli, Elisabetta Menna, Milano Section;
+390250317097; m.matteoli @in.cnr.it, e.menna@in.cnr.it
Claudia Lodovichi, Padova Section; +39 0497923222;
claudia.lodovichi@cnr.it

Neuron-Glia Communication in the Healthy
and the Diseased Brain
The emerging view of the brain as a circuit of interactive
neurons and glia has opened new perspectives in our understanding of brain function (1). This project focuses on
mechanisms and pathophysiological roles of the reciprocal
signaling between different neuronal populations (glutamatergic neurons and GABAergic interneurons) and glia (astrocytes and microglia). Our recent reports have highlighted a
contribution of astrocytes in the generation of focal seizures
(2).
Using a combination of advanced tools, including genetically-encoded Ca2+ dyes, optogenetics, single and two-photon laser-scanning microscopy, patch-clamp recordings and
various transgenic mice in in vitro and in vivo models, this
project aims to: i) understand how neuron-glia cross-talk
contributes to regulation of cortical processing and synaptic
plasticity (1); ii) study whether and how neuron-glia interactions contribute to brain inflammation and lead to the pathogenesis of brain disorders including epilepsy (2,3), Alzheimer’s disease (4) and addiction (5). The project involves
three IN sections: Padova, Milano and Cagliari.
References: 1. Araque et al. (2014) Neuron 81, 728-39.

2. Crunelli and Carmignoto (2013) The Journal of Physiology
591, 775-85.
3. Sessolo et al. (2015) The Journal of Neuroscience (in
press)
4. Joshi et al. (2014) Cell Death & Differentiation 21(4):582-93
5. Gabrielli et al. (2015) EMBO reports 16, 213-20
Keywords: epilepsy, astrocytes, neuromodulation,
Alzheimer’s disease
Contacts: Giorgio Carmignoto, Padova Section;
+390498276075; giorgio.carmignoto@bio.unipd.it
Claudia Verderio, Milano Section, +390250316964;
c.verderio@in.cnr.it
Anna Lisa Muntoni, Cagliari Section, +390706754327;
amunto@unica.it
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The human mirror mechanism: specific
functions and its alterations
The emerging view about the mirror mechanism is that it
does not concern only the parieto-premotor network, but
rather it encompasses a variety of cortical and subcortical
centers (1). More specifically, centers for action execution are
not distinct from centers for action perception; actions are
perceived when the corresponding motor centers are activated. Preliminary data show that the same mechanism is at
the basis of emotion recognition.
The research of Parma unit covers two main lines of research: In the first, by using the unique opportunity to record
intracranial activity in humans in collaboration with Niguarda
Hospital in Milan, we aim at assessing whether areas related
to complex behaviors become active both during action production and perception. This approach is unique because
during the recording, patients are free to move and to perform actions impossible to study by means of other techniques (2). The second line concerns autism and its neural
bases. At present, we are studying how motor impairments
in children with autism impact on their communicative and
social capacities (3,4). This second line will be conducted in
collaboration with two IN sections: Pisa (5) and Milano (6).

References: 1. Rizzolatti et al. (2014) Physiol Rev
2. Caruana et al. Cortex (in press)
3. Gizzonio et al. (2015) JADD
4. Di Cesare et al. PNAS (in press)
5. Turi et al. (2015) PNAS 112: 7868
6. Chini et al. (2014) Biol Psych 76: 360
Keywords: mirror mechanism, human intracranial
recordings, autism, motor deficits.
Contacts: Giacomo Rizzolatti, Parma section,
+390521903881, urtinparma@in.cnr.it.
David Burr, Pisa section, +390503153175, Dave@in.cnr.it.
Bice Chini, Milano section, +390250316958, b.chini@in.cnr.
it.

Mechanisms of plasticity in the visual
system
This research project focuses on the function and plasticity
of the visual system, in both physiological and pathological
conditions. The Institute has published key advances on the
control of the sensitive period for plasticity, and on the reinstatement of plasticity in adult animals and man. Our studies
have unveiled promising potential therapies for retinal degenerations and for the treatment of amblyopia (“lazy eye”).
Our recent reports have highlighted a crucial role for environmental influences in the control of retinal degeneration
and visual cortical plasticity. Raising animals in an “enriched
environment” slows down photoreceptor cell loss in retinitis
pigmentosa, and boosts adult neural plasticity thus stimulating functional recovery from amblyopia. At the molecular level, major cascades regulating cortical plasticity have
been identified, including epigenetic marks such as DNA
methylation and histone acetylation. A crucial role for GABAergic neurotransmission has been identified in the control
of the network rearrangements, and indeed early interference with GABA signalling prolongs plasticity into adulthood. These environment- and pharmacologically-driven
enhancements of plasticity are actively being explored as
potential treatments to limit deterioration of function in hu-

Neuron staining in the retina (top) and visual cortex (bottom).

man subjects with cognitive impairment or neurodevelopmental disorders.
References: Deidda et al., Nat Neurosci 18(1): 87-96, 2015.
Tognini et al., Nat Neurosci 18(1): 956–958, 2015.
Sale et al., Physiol Rev 94: 189-234, 2014.
Guadagni et al., Prog Retin Eye Res, 2015.
Keywords: plasticity, visual cortex, neurodegeneration
Contacts: Matteo Caleo, Pisa Section, +39 050 3153195,
caleo@in.cnr.it
Tommaso Pizzorusso, Pisa Section, +39 050 3153167,
tommaso@in.cnr.it
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IRGB
Institute of Genetic and Biomedical
Research
The National Research Council (CNR) Institute for Genetic and Biomedical Research (IRGB) has the goal of understanding the causes and the mechanisms underlying diseases with a genetic component, both with simple or complex
modes of inheritance. The IRGB has a long-standing experience in elucidating genetic and epigenetic factors at the
base of common diseases. The institute’s primary efforts are
carried out through a number of projects performed by different groups operating in different sites in Sardinia (Monserrato, Lanusei, Sassari and Pula) and in Milan. Among the
projects being performed in Sardinia, five (the ProgeNIA/
SardiNIA Study; the Autoimmunity Study; the Sardinian Genome Project, the Sardinian Transcriptome Project and the
Immune Deployment Project), are highlighted here. These
projects boil down to the analysis of the consequences of
genetic variation - up to the sequence of the whole genome
- on phenotypes of biomedical relevance, with subsequent
follow-up targeted functional studies both in vitro and in
vivo in appropriate animal models. Particular emphasis is
given to analysis of the structure of the study populations
and to the joint analysis of discrete traits (diseases) and

continuous quantitative traits (or endophenotypes) related
to the diseases of primary interest and examined in large
cohorts of thousands of individuals. The Milan unit of the
IRGB pursues two main topics: immunological and cardiovascular diseases. The major approaches are HT DNA sequencing in the setting of rare diseases, stem cells as in
vitro models, including iPS cells generation, signal transduction, epigenetics and non-coding RNAs analysis in the molecular pathophysiology of immunological and cardiovascular diseases. The unit is located within the campus of the
Humanitas Research Hospital with which it shares a number
of state of the art facilities.
Website: www.irgb.cnr.it
E-Mail: francesco.cucca@irgb.cnr.it; segreteria@irgb.cnr.it
Address: Cittadella Universitaria di Monserrato (Cagliari)
Sections: Monserrato, Lanusei, Sassari and Milano

Genetics and epidemiology of agingrelated traits and diseases in a population
cohort: the ProgeNIA/SardiNIA Project
Sardinia is unique in the world in comprising more than 1.5
million individuals who have historically lived in a reasonably constant environment for a very long time. While the
Sardinians are representative of genetic variation present in
Europe as a whole, they also exhibit numerous founder variants that are very rare elsewhere. To characterize this interesting population was the principal goal of a major longitudinal study called ProgeNIA/SardiNIA that is now in its 14th
year. The project has focused on 4 towns of the Ogliastra
region, consisting of about 7,000 volunteers, aged 18 to 103
years, and characterized for over 1,000 quantitative traits,
including cardiovascular, immunological (Immune Deployment Project Highlight), frailty-related phenotypes, and several key modifiable lifestyle exposures. The entire cohort
has been extensively genotyped yielding, by coupling the
large-scale DNA sequencing and genotyping (Sardinian Genome Project Highlight) and powerful imputation methods,
to the complete genetic variation down to allelic frequencies of 0.1%, to be used for genome wide association studies. Supporting the range and depth of results mumerous
publications including those focusing on the genetic conrol
of the levels of about 100 cell types of the innate and adap-

tive immunity, as well as recent work on the genetic control
of lipid, inflammatory marker and hemoglobin levels, and of
anthropometric traits.
References: Orrù V. et al., Cell 2013,
Sidore C. et al., Nat Genet. 2015, in press
Danjou F.et al Nat Genet 2015, in press
Zoledziewska M.et al., Nat Genet, 2015, in press
Keywords: GWAS, Ageing, Quantitative traits, Longitudinal
study
Contacts: edoardo.fiorillo@irgb.cnr.it, maristella.steri@irgb.
cnr.it, serena.sanna@irgb.cnr it
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Immune Deployment Project
The project aims to define the immunological traits whose
variation impacts the predisposition to complex diseases
and immunosenescence. This is being accomplished by genome wide association studies using ultra-high definition
polychromatic flow cytometry of circulating cells combined
with ultra-deep genetic characterization in thousands of
SardiNIA volunteers. Those variants that are found to regulate the levels of cells or their surface marker expression are
then systematically searched in public/internal repositories
for coincident associations with autoimmunity or clinical features of immunosenescence.
The project allows profiling of >200 actual counted cell
types belonging to both innate and adaptive branches of
the immune system. We demonstrated for the first time that
the immune cell levels are under strong genetic control with
some variants contributing also to autoimmune disease risk.
By virtue of the Horizon2020 ImmunoAgeing Project which
we are coordinating, this work will be further expanded with
a special emphasis on immunosenescence..

The current approach for studying cell types of biological interest: from phenotyping to sorting cells.

Contacts: valeria.orru@irgb.cnr.it
maristella.steri@irgb.cnr.it

References: Orrù V. et al. Cell 2013
Keywords: GWAS, Immunology, Senescence

The Sardinian Genome Project for medical
and human evolution discovery
Next generation sequencing has revolutionized the resolution of genetic analyses. Since 2010, the IRGB institute
has exploited this advanced technology with a lowpass sequencing approach aiming at the genetic characterization
of the Sardinian population. We sequenced about 3,500
whole genomes discovering more than 23M variants. We
incorporated this sequence information into an extremely dense imputation panel, allowing us to genotype these
markers, in silico, in more than 15,000 Sardinians. This unprecedented power permits us to detect variants affecting
quantitative traits and complex diseases. This dataset clarifies the genetic structure of the island, highlighting the effects of Sardinian isolation when compared to other European populations. Interesting examples are represented by
the evidence of loci under the selective pressure of Malaria,
enriched in the Sardinian population but absent or very rare
in the rest of Europe. Moreover, the combination of archaeological data with phylogenetically useful Y chromosome
and mitochondrial haplogroup information will provide a
unique opportunity to reconstruct the demographic evolution of this isolated population.

References: Sidore C. et al., Nat Genet 2015, in press
Danjou F. et al., Nat Genet 2015, in press
Zoledziewska M. et al., Nat Genet, 2015, in press
Keywords: NGS, GWAS, Population genetics, Evolution
Contacts: Carlo.sidore@irgb.cnr.it, Andrea.angius@irgb.cnr.it
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Dissection of the genetic bases of
autoimmune diseases in Sardinia
The incidence of autoimmune diseases is increasing worldwide, representing an important socio-economic problem.
This is especially acute in Sardinia, where the prevalence
of autoimmune disorders such as type 1 diabetes (T1D) and
multiple sclerosis (MS) are among the highest in Europe.
We aim to understand the genetic bases of these diseases,
highlighting the mechanisms and underlying pathways that,
if compromised, can trigger autoimmune response. Therefore we established the Sardinian autoimmunity case-control cohort that consists of 3,000 MS, 1,600 T1D patients
and about 4,000 healthy blood donors as controls. The
entire cohort has been characterized with high-density arrays: Illumina ImmunoChip, Human OmniExpress and the
Affymetrix Genome-Wide Human SNP Array 6.0 - for a total of over 1,100,000 directly genotyped variants. We used
the genome-wide association study approach, employing
potent statistical imputation methods and the Sardinian sequencing reference panel to augment the number of variants tested. The association data generated in our study are
integrated with immunophenotypic data to search for coincident variants in autoimmune relevant pathways, mecha-

Study Workflow

nisms and most importantly, potential targets for therapy.
We are defining the genetic bases of the selective forces in
this island population that may contribute to the protection
from pathogens on one side and trigger autoimmunity on
the other.
Keywords: Autoimmunity, GWAS, Type 1 Diabetes, Multiple
Sclerosis
Contacts: m.zoledziewska@irgb.cnr.it
maristella.pitzalis@irgb.cnr.it

The Sardinian Transcriptome Project
The interpretation of GWAS is extremely challenging since
most candidate loci fall in non-coding regions and are difficult to interpret. Given the important role of regulatory variation in shaping phenotypic complexity, expression Quantitative Trait Loci (eQTLs) have been proposed as informative
intermediate phenotypes between genomic sequence variation and human disease. We initially mapped a collection
of more than 30,000 eQTLs in freshly isolated peripheral
blood leukocytes derived from 606 SardiNIA volunteers.
These individuals were whole genome sequenced and also
deeply characterized phenotypically. The identified eQTLs
showed high reproducibility (>72%) and overlapped with
860 GWAS variants. Because RNA regulation is usually specific for cell type and activation state, we are currently mapping eQTLs in specific blood cell sub-populations, before
and after stimulation. These cells are chosen based on their
relevance in immunosenescence and autoimmune disease
to dissect genetic regulatory mechanisms specifically involved in the etiopathology of these conditions.

Keywords: NGS, Expression profiles, eQTL
Contacts: mauro.pala@irgb.cnr.it
mara.marongiu@irgb.cnr.it
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RNA sequencing workflow: RNA quality controls, Illumina Next generation
sequencing, expression and eQTL analysis

Induced pluripotent stem cells for disease
modelling and regenerative medicine.
Autosomal recessive osteopetrosis is a human bone disease mainly caused by TCIRG1 gene mutations that prevent osteoclasts resorbing activity, recapitulated by the
oc/oc mouse model. Bone marrow transplantation is
the only available treatment, limited by the need for a
matched donor. The use of induced pluripotent stem cells
(iPSC) as an unlimited source of autologous cells to generate gene corrected osteoclasts might represent a powerful alternative. We generated iPSC from oc/oc mice, corrected the mutation using a BAC carrying the entire Tcirg1
gene locus as a template for homologous recombination, and induced hematopoietic differentiation. Similarly
to physiologic fetal hematopoiesis, iPSC–derived CD41+
cells gradually gave rise to CD45+ cells, which comprised
both mature myeloid cells and high proliferative potential
colony-forming cells. Finally, we differentiated the gene
corrected iPSC-derived myeloid
cells into osteoclasts with rescued bone resorbing activity. These results are promising for a future translation into
the human clinical setting. A similar approach is being undertaken for the cure of cardiovascular diseases.
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References: Di Pasquale E. et al. J Vis Exp. 2013
Priori SG. et al. J Clin Invest. 2013
Keywords: Induced pluripotent stem cells (iPSC),
Regenerative medicine, Gene editing
Contacts: paolo.vezzoni@itb.cnr.it
gianluigi.condorelli@unimi.it
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ISN
Institute of Neurological Sciences
The Institute of Neurological Sciences (ISN) has a main location in Mangone (CS) and two research units in Roccelletta
di Borgia (Catanzaro) and Catania. Its current staff includes
45 employees and 49 post-docs. The primary mission of
the ISN is to advance the understanding of neurological
disorders by means of a high-quality and interdisciplinary
approach. The ISN is a center of excellence where clinical
services and research activities thrive together. Its interdisciplinary research program spans across five major scientific fields: neuroimaging, genetics, pharmacology, functional
genomics and neurobiology. The Institute incorporates a
center for advanced diagnostics that is directly accredited with the Italian healthcare system and offers advanced
clinical services to patients. An extensive biological, phenotypic and genotypic repository that currently counts more
than 12000 DNA samples and 8000 cell lines provides an
invaluable source for a wide array of follow-up studies. Core
facilities in biochemistry, genetics, genomics, microscopy,
neuroimaging, pharmacology and proteomics offer a multidisciplinary approach and a research environment, which
can efficiently deal with the current demands of integration of basic and clinical neurological sciences. In addition

to fostering innovative research and spreading of scientific
knowledge, the ISN develops advanced diagnostic testing
and cutting-edge biotechnologies.
Website: www.isn.cnr.it
E-Mail: segreteria.isn@cnr.it
Address: Contrada Burga, 44, 87050 Mangone (Cosenza)
Sections: Roccelletta di Borgia (Catanzaro) and Catania

Translational neurology
A close interaction between basic and clinical neuroscientists at the Institute of Neurological Sciences allows to rapidly translating scientific observations and laboratory discoveries into new approaches for diagnosing, treating, and
preventing neurological diseases. An invaluable window on
the complexity of human neurological diseases is offered
by brain imaging, genetic testing, neuropsychological and
biodemographycal analysis. Genomic and proteomic follow
up studies, performed on an extensive collection of human
samples, contribute to the understanding of the etiology of
neurological disorders, most of which are complex or multifactorial. Discoveries are rapidly translated into clinical diagnostic technologies or gene-based tests. An expanding
number of these are then offered to patients to improve diagnosis. Concurrently, translational studies are performed
on animal and cellular models of diseases to elucidate
pathophysiological mechanisms at the molecular, cellular
and system levels. Exploitation of disease mechanisms and
drug targets raises novel treatment and prevention strategies.
References: (Aronica et al., Neurobiol Dis, 2015; Conforti
et al., Neurology, 2012; D’Antoni et al., Neuroscience and

biobehavioral reviews, 2014)
Keywords: translational, neurology, medicine
Contacts: Sebastiano Cavallaro
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ITB
Institute of Biomedical Technologies
The Institute is a leader in omic technologies for research in
genetics, epigenomics and human disease. Advanced proteomics technologies are used for protein analysis in cells,
tissues and biological fluids. State of the art next generation
sequencing is applied to study DNA and RNA of microorganisms, plants and animals. Development of specialized
databases and bioinformatics tools that ensuring the correct processing and analysis of genome data towards molecular targeting and diagnosis. Moreover, mechanisms of
transformation of stem cells into cancer stem cells, brain
aging and neurodegenerative diseases and differentiation
of mesenchyme stem cells are investigated. The Institute is
involved in medical-bioethics and acts as the scientific secretariat of the CNR Research Ethics and Bioethics Advisory
Committee.
Website: http://www.itb.cnr.it
E-Mail: direzione@itb.cnr.it
Address: Via Fratelli Cervi, 93 - 20090 Segrate (Milano)
Sections: Bari - Roma

Biological and molecular characterization
of human mammary stem cells and their
role in tumor development
The stem cell theory of cancer proposes that a rare population of cancer cells have properties of normal stem cells
such as self-renewal and pluripotency. These ‘stem-like’
cancer cells are responsible for the generation of heterogeneous tumors, for sustaining tumor growth and metastasis
formation. We are investigating the molecular mechanisms
governing maintenance of the stem cell compartment in
normal tissues and how these mechanisms are subverted
in cancer. Many stem cells are maintained in a quiescent
state in tissue under normal homeostatic conditions. Loss
of the regulation of normal quiescence or self-renewal may
lead to change in the chromatin state and gene expression
of stem cells. Change in the chromatin state contributes to
aberrant cellular reprogramming or differentiation of cell lineages generated from stem cells that are associated with
chronic disease and oncogenesis.
Using cell lineage tracing (Fig.1) we are investigating the
molecular mechanisms regulating normal mammary gland
stem cell properties, the regulators of mammary gland ontogeny, epithelial to mesenchyme transition and the po-

tential cells of origin of cancer. Our findings suggest that
chromatin changes of cells both initiate and stabilize gene
expression patterns before the establishment of lineage
specifying transcription factors.
References: Piscitelli E, Cocola C, Thaden FR, Pelucchi P,
Gray B, Bertalot G, Albertini A, Reinbold R, Zucchi I. Culture
and characterization of mammary cancer stem cells in
mammospheres. Stem Cell Protocols, Methods Mol Biol.
2015;1235:243-62. doi: 10.1007/978-1-4939-1785-3_18.
Keywords: Stem Cells, Cancer Stem Cells, Mammospheres,
Maroon day, stem cell fate mapping
Contacts: Ileana Zucchi Stem Cells and Cancer Stem Cell
Unit. ileana.zucchi@itb.cnr.it
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Strategy for p53 re-activation in chemo
resistant clear cell renal carcinoma
Clear cell Renal Cell Carcinoma (ccRCC) is the most common subtype of RCC accounting for about 80% of surgical
cases. More than one-third of patients with RCC have evidence of metastases at the time of diagnosis, and approximately 33% develop systemic recurrence after primary tumour resection.
Recently, we have provided a functional link between the
suggested tumour suppressor role of TRIM8 and the tumour
suppressor p53, demonstrating that TRIM8 is pivotal in controlling the molecular switch that directs p53 toward transcriptional activation of cell cycle arrest genes.
Interestingly, we found that TRIM8 is down regulated in
patients affected by ccRCC, a cancer characterized by exceptionally high resistance to radiation and chemotherapy,
although p53 is wild-type. We discovered that TRIM8 deficit dramatically impaired p53 stabilization and activation in
response to chemotherapeutic drugs and the restoration
of TRIM8 levels in RCC cell lines make the chemotherapy
effective, through the reactivation of the p53 pathway. In
the attempt to search the molecular basis of TRIM8 deficit
we found it is associated to an increase of miR17-5p levels,
whose expression is mediated by the oncoprotein MYCN.
Noteworthy we confirmed in-vivo the anti-proliferative role

Life-style determines gut microbes
The Gut Microbiota (GM) is responsible for many aspects
of human health, but most studies have focused on people
from industrialized nations. To explore variation in GM and
to understand how the bacteria may have co-evolved with
humans, researchers from ITB-CNR (Milan) with an international team analyzed the GM of modern hunter-gatherers,
the Hadza of Tanzania. The phylogenetic diversity, the microbial metabolites, the metabolic specializations allowed
to understand how host ontogeny is reflected in the GM
functional potential. The Hadza show a more diverse GM,
without Bifidobacteria (associated with dairy products) and
with high levels of Treponema, a sign of disease in Western populations. The Hadza however are not affected by
autoimmune disorders, obesity, or diabetes. Moreover, a
unique enrichment in metabolic pathways aligned with the
dietary and environmental factors characteristic of their
foraging lifestyle is shown. The Hadza GM is adapted for
broad-spectrum carbohydrate metabolism, reflecting the
complex polysaccharides in their diet, and it is equipped
for branched-chain aminoacid degradation and aromatic
aminoacid biosynthesis. In addition, resistome functionality
demonstrates the existence of antibiotic resistance genes
in a population with little antibiotic exposure, indicating the

of TRIM8 in mice carrying human xenograft tumours.
The outcome of this research may lead to a major breakthrough in treatment of tumours currently highly resistant to
chemotherapy.
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ubiquitous presence of environmentally derived resistances. The
Hadza GM structure allows us to
appreciate the co-adaptive functional role of the GM in complementing the human physiology,
providing a better understanding
of the versatility of human life and
subsistence.
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Bmi1 as a novel therapeutic target for lung
cancer
Lung cancer is the number one cause of cancer deaths and
most patients are refractory to the few therapeutic treatments currently available; therefore, additional strategies to
tackle this disease are needed and will depend on better
understanding the mechanisms that are important in controlling lung tumour initiation and maintenance. We found
that a frequent genetic event occurring in primary lung cancer is lack of expression of the tumour suppressor C/EBPα
(Koschmieder et al., 2009), often associated with increased
expression of the oncogenic protein BMI1 (80% of adenocarcinoma patients; Levantini et al., in revision). In addition,
we developed an adenocarcinoma mouse model, which
reproduces such inverse correlation between C/EBPα and
BMI1, and mimicks the human tumor subtype. We showed
that Bmi1 activity is required for both tumor initiation and
maintenance in the C/EBPα null background and that pharmacological inhibition of Bmi1 exhibits anti-tumor effects in
both murine and human adenocarcinoma lines. Our study
addresses two critical issues, related to both diagnosis and
therapy: the identification of molecular signatures for lung
cancer subtypes, and the selection of patients (BMI1+ vs

Personalized therapy for
Bmi1+ lung cancer patients
using pharmacological inhibition of Bmi1

BMI1-) potentially responsive to new drug treatments, specifically the novel anti-BMI1 therapy, which is being tested in
Phase 1 at the Harvard Medical School.
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From “omics” to systems medicine
The big volume of data generated by the high throughput
“omics” techniques based on the advanced molecular analytical platforms can be used to investigate the genetic origin
of the human diseases in translational medicine. The strong
connectivity of molecular systems implies that a specific dysfunction of an element (e.g. a gene, a protein, a metabolite)
propagates throughout the network of interactions affecting
the activity of other components in a very complex way.
We have analyzed the genetic variations, expression data
and molecular interactions in order to identify the “disease
modules” defined as groups of network components that
lead to disease phenotypes. These “network-based” analyses go beyond the classical analyses of omics data (e.g. differential case-control analysis), because underline the interactions among components identify new possible pathways
and cross-talk between known pathways.
The knowledge generated by these method can be used to
understand the molecular behaviors and the stratification of
individuals into disease subtypes to predict phenotypes important for the therapeutic strategies.
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COLLABORATING INSTITUTES
Institute for Applied Mathematics “Mauro Picone”
IAC is a research institute of applied mathematics. Founded by Mauro Picone in 1927, it is the eldest institute of the CNR,
with about 50 researchers.
The mission of the institute is to develop highly advanced mathematical, statistical and computational methods in order to
solve, in a mostly interdisciplinary context, problems with strong relevance to society and industry. Applications to medical
sciences and biology are of primary importance for the institute and concern, among other issues, medical imaging, epigenomics, system biology, biofilms, tumor growth, diabetes, tissue regeneration, HIV, Alzheimer’s disease, hemodynamics
and drug delivery processes.
Website: http://www.iac.cnr.it - E-Mail: direttore@iac.cnr.it
Address: via dei Taurini, 19 – 00185 Roma
Sections: Bari, Firenze, Napoli

Institute for System Analysis and Computer Science “Antonio Ruberti”
The mission of the institute is to design formal models and to use them to understand, control and optimize the behavior
of complex systems.
The main research activities, based on methods and tools in different disciplines, are the following: discrete mathematics,
mathematical optimization, statistics, formal logic, computer science, control theory, systems science. Mathematical modelling in biomedicine, one of the research topics of IASI since the 70’s, is becoming the preferred area of interest and today at least one third of the human resources of IASI are involved in research focused on metabolism, tumour growth and
treatment, bioinformatics and systems biology.
Website: http://www.iasi.cnr.it/ - E-Mail: direzione@iasi.cnr.it
Address: Via Manzoni, 30 - 00185 Roma
Sections: Roma - Firenze

Institute of Acoustics and Sensors “Orso Mario Corbino”
Institute of Acoustics and Sensors “Orso Mario Corbino” The activities of the institute, in the Department of Medicine, focus on the effects of ultrasound in gene therapy, effects of cavitation on fatty cells and on diseases of cochlear structure.
Website: http://www.idasc.cnr.it - E-Mail: segreteria@idasc.cnr.it
Address: Via del Fosso del Cavaliere, 100 - 00133 Roma
Section: Brescia

Institute for Applied Mathematics and Information Technologies
Research focuses on mathematical statistics and probability with applications to various real-world problems. The Institute
employs about 35 researchers and 15 technicians. Expertise varies from theoretical and computational modeling to informatics and from probability sciences and statistics to teaching and training activities.
Website: http://www.imati.cnr.it - E-Mail: info@imati.cnr.it
Address: Via Ferrata, 1 - 27100 Pavia
Sections: Milano - Genova
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Institute of Science and Technology for Ceramics
The Institute has long term research programs on the whole range of ceramic materials for various functional applications:
biomedical, aerospace, electronics, mechanical, energetics, environmental, building and constructions, cultural heritage.
The Institutional mission covers innovative materials and processes, scientific support to industries, training and education,
international cooperation, exploitation and dissemination of results.
The permanent staff consists of over 20 permanent researchers, with expertise on materials science, physics, chemistry,
biology, engineering and carries out European and industrial projects.
The area of biomaterials and tissue engineering is dedicated to medicine in the sectors of orthopaedics, neurosurgery,
maxillo-facial-dental and aesthetic surgery as well as cancer therapy and diagnosis.
Website: http://www.istec.cnr.it/ - E-mail: istec@istec.cnr.it
Address: Via Granarolo 64 - 48018 Faenza (Ravenna)

Institute for Macromolecular Studies
Institute for Macromolecular Studies
The research focuses on the synthesis and properties of synthetic and biological macromolecules for innovative applications in life sciences, energy saving, packaging, textile, rubbers and optoelectronics.
ISMAC employs about 60 people. The Institute expertise includes catalysis, supramolecular organization of macromolecules on a nano and micro scale, molecular, structural, electronic and spectroscopic characterization, theory and modelling,
design of new functional polymers and prototypes development.
Website: http://www.ismac.cnr.it - E-mail: direttore.ismac@cnr.it
Address: Via Edoardo Bassini, 15 - 20133 Milano
Sections: Biella, Genova

Institute of Cognitive Sciences and Technologies
Research topics include: investigation on language, communication and cognition in atypical populations (deaf children,
children with Down syndrome, etc.). Development and standardization of tools for assessment of spoken and signed language skills, and for early identification of children at risk for language and communication disorders. Comparative studies
of behaviour and cognition in human and non-human primates in the wild and in laboratory settings. System-level and embodied computational models of brain mechanisms underlying: integrated attention, motor behaviour and intrinsic motivations in primates. Monitoring and diagnosis of neuropsychiatric and neurodegenerative disorders by neuroimaging. Non
invasive investigation by MEG, EEG, TMS, tDCS to develop personalized compensatory treatments or to monitor treatment
effects. Health informatics and models for the process representation in health care; ontologies in medicine.
Website: http://www.istc.cnr.it/ - E-Mail: direzione.istc@istc.cnr.it
Address: Via S. Martino della Battaglia, 44 - 00185 Roma
Sections: Padova - Trento - Catania
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