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Scientific Programme 
 
 

May 6 
 
15:00-15:15 Opening session  
 
Chairs:  Giovanna Borsellino (Rome, Italy) and Gabriela Constantin (Verona, Italy) 
 
Lecture 
15:15-16:00 Somatic gene recombination in the normal and Alzheimer’s disease brain 
 Jerold Chun (San Diego (CA), USA) 
 
Oral presentations 
16:00-16:15 011 - Molecular Mechanisms Underlying Rest Dysregulation In Experimental 
 Autoimmune Encephalomyelitis 
 Valentina Petrosino (University Of Genoa, Dinogmi, Genoa) 
 
16:15-16:30  034 - Coagulation Up-regulation As Expression Of Innate Immune Activation In 

Relapsing-remitting Multiple Sclerosis  
 Tatiana Koudriavtseva (Irccs Regina Elena National Cancer Institute, Rome, Italy) 
 
16:30-16:45 038 - Age-related Alterations Of Neutrophils In Ischemic Stroke  
 Giorgia Serena Gullotta (San Raffaele Scientific Institute, Milan, Italy) 
 
16:45-17:00 072 - Investigating The Role Of Selective Autophagy In Multiple Sclerosis (ms)  

Flavie Strappazzon (IRCCS Fondazione Santa Lucia, Rome, Italy - University of Tor Vergata, Rome, 
Italy) 

 
Chairs:  Elena Bonechi (Florence, Italy) and Elisabetta Volpe (Florence, Italy) 
 
17:00-19:00  Poster session 
 
016 - Are there antibodies to neuronal surface antigens in patients given a diagnosis of 
neurodegenerative disorder? Maria Pia Giannoccaro (University of Bologna, Italy) 
 
017 - Intrinsic factor Recognition Promotes T helper 17 / T helper 1 Autoimmune Gastric Inflammation in  
Patients with Pernicious Anemia Jacopo Bitetti (University of Florence, Italy) 
 
022 - Endogenous neural stem cells of the subventricular zone regulate the functionality of the striatum. 
Erica Butti (San Raffaele Hospital, Italy) 
 
023 - MOG35-55 SPECIFIC T CELLS LOADED WITH ANTI-CD20 MONOCLONAL ANTIBODY BOUND TO IRON 
OXIDE NANOPARTICLES MITIGATE EAE IN MICE Alberto Carnasciali (Università di Firenze, Italy) 
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030 - Ex Vivo Assessment Of The Effect Of Fingolimod On New Pathways Involved In Neuroprotection 
Federico Carlini (University of Genoa, Italy) 
 
031 - Microglial Extracellular Vesicles as Therapeutic Vector for Neuroinflammation Giulia Marostica (San 
Raffaele Scientific Institute, Italy) 
 
035 - Synaptic proteins and neuronal circuits involved in brain plasticity are modulated during relapsing-
remitting experimental autoimmune encephalomyelitis. Mariagrazia Valentini (Università Cattolica del 
Sacro Cuore, Italy) 
 
036 - Multi fold transplant strategy of engineered neural stem cells to promote remyelination and 
neuroprotection in multiple sclerosis Luca De Feo (Università Vita Salute San Raffaele, Italy) 
 
039 - Astrocytic ShcC/Rai dampens CD39 enzyme activity in astrocytes Domiziana De Tommaso (University 
of Siena, Italy) 
 
051 - Lymphocytes flow cytometric analysis changes during Cladribine therapy in Highly Active Multiple 
Sclerosis patients Concetta Domenica Gargano (University of Bari-Aldo Moro, Italy) 
 
057 - Does Nerve-glial antigen 2 (NG2) play a role in dendritic cell activation? Giovanni Ferrara (University 
of Genoa, Italy) 
 
062 - NANOPARTICLES ARE ABLE TO PROMOTE THE POLARIZATION TO iTreg AND INHIBIT POLARIZATION 
TO Th1 OF MBP-SPECIFIC T CELLS FROM MS PATIENTS Mariagrazia Valentini (Fondazione Pliclinico 
Universitario A. Gemelli, Italy) 
 
064 - Interleukin-9 expressed in central nervous system of multiple sclerosis patients targets astrocytes 
Gloria Donninelli (IRCCS Santa Lucia Foundation, Italy) 
 
066 - Clinical and demographic traits of multiple sclerosis patients infected by risky EBNA2 alleles 
Emanuele Morena (University of Rome, Italy) 
 
067 - Isolation of exosomes from human plasma: comparison of size exclusion chromatography columns 
with ultracentrifugation. Stefano Gelibter (San Raffaele Hospital, Italy) 
 
070 - Gene expression profiles of proteins involved in Cladribine metabolism and their possible 
correlation with Epstein-Barr virus variants Grazia Manfré (IRCCS San Raffaele Rome, Italy) 
 
079 - Distinct protein expression networks are activated in microglia cells after stimulation with INF-
gamma and IL-4 Annamaria Nigro (San Raffaele Scientific Institute, Italy) 
 
081 - Exosomes derived from conditioned mesenchymal stem cells normalize the activated phenotype of 
primary astrocytes prepared from late symptomatic SOD1G93A mice. Chiara Marini (University of Genoa, 
Italy) 
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085 - Antibodies to neuronal surface proteins in Tourette Syndrome: preliminary results in a European 
paediatric cohort Valentina Baglioni (University of Rome, Italy) 
 
19:00 Welcome cocktail 
 

May 7 
 
Chair: Roberto Furlan (Milan, Italy) 
 
Round Table: A conversation on immunometabolism 
09:00-10:30 Control of immunity by amino acid metabolism 
 Peter Murray (Munich, Germany) - Giuseppe Matarese (Naples, Italy)   
10:30-11:00  Coffee break 
 
Chairs:  Cinthia Farina (Milan, Italy) and Massimiliano Di Filippo (Perugia, Italy) 
 
Neurodegeneration I: Molecular biology of the neuron   
11:00-11:45 Neurovascular Interactions: Mechanisms, Imaging, and Therapeutics 
 Katerina Akassoglou (San Francisco (CA), USA) 
 
Oral presentations 
11:45-12:00 047 - Siponimod Supports Physiological And Anti-oxidant Actions Of Human Astrocytes   
 And Protects From Astrocyte-induced Neurodegeneration  
 Emanuela Colombo (San Raffaele Scientific Institute, Milan, Italy) 
 
12:00-12:15  073 - Dopamine Inhibits Human Cd8+ Treg Function Through D1-like Dopaminergic 

Receptors  
 Gilberto Filaci (University of Genoa, Italy - IRCCS Ospedale Policlinico San Martino, Genoa Italy) 

 
12:15-12:30  063 - Cd4+ T Cells Infiltrate The Brain And Contribute To Disease Pathogenesis In Mice 

With Alzheimer's-like Disease Through An A4ß1 Integrin-dependent Mechanism   
 Giulia Iannoto (University Of Verona, Verona, Italy) 
 
12:30-12:45  065 - Cd8+ T Cells Contribute To Memory Impairment And Neuropathological Changes 

In Transgenic Mice With Alzheimer’s-like Disease  
 Eleonora Terrabuio (University Of Verona, Verona, Italy) 
 
12:45-13:00  009 - Glial And Synaptic Responses To Localized Neuroinflammation: The Case Of 

Spinal Networks In Organotypic Slices  
 Giulia Panattoni (International School for Advanced Studies (SISSA/ISAS), Trieste, Italy) 
 
13:00-14:30  Lunch 
 
Chairs: Roberta Magliozzi (Rome, Italy) and Georgia Mandolesi (Rome, Italy) 
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Neurodegeneration II– Clinical aspects/therapy of neurodegeneration 
14:30- 15:15 The role of immunology in Alzheimer Disease and Frontal Lobe Degeneration 
 Alessandro Padovani (Brescia, Italy) 
 
Oral presentations 
15:15-15:30  044 - Exposure to cladribine results in dCK overexpression in activated CD4+ T cells 

Federico Carlini (University Of Genoa, (dinogmi), Genoa, Italy) 
 
15:30-15:45  042 - Intrathecal Inflammation Predicts The Disease Course In Multiple Sclerosis: A 

Combined Neuropathological And 4 Yr Longitudinal Clinical Study.  
 Roberta Magliozzi (University of Verona, Policlinico Verona, Italy - Wolfson Neuroscience 

Laboratories, Imperial College Faculty of Medicine, London, UK) 
 
15:45-16:00 084 - Implementing a drug-screening platform with mouse and human neurons for 

multiple sclerosis (MS) to identify compounds with a neuroprotective potential and 
assess disease specific dysfunctions 

 Linda Ottoboni (San Raffaele Scientific Institute, Milan, Italy) 
 
16:00-16:15 083 - Dna Threads Released By Activated Cd4+ T Lymphocytes Provide Autocrine Co-

stimulation  
 Rosetta Pedotti (Fondazione Irccs Istituto Neurologico Carlo Besta, Milan, Italy) 
 
16:15-16:45  Coffee break 
 
Chairs: Nicole Kerlero de Rosbo (Genoa, Italy) and Linda Ottoboni (Milan, Italy)  
 
Demyelinating Diseases I – Injury and repair of myelin sheaths 
16:45-17:30 The development of remyelinating therapies in MS - from biology to clinical validation 
 Ari Green - San Francisco (CA), USA 
 
Oral presentations 
17:30-17:45  029 - Sphingolipid Alerts To Distinguish Inflammation From Demyelination In Multiple 

Sclerosis  
 Davide Visigalli (Dinogmi, University Of Genoa And Irccs San Martino Hospital, Genoa, Italy) 
 
17:45-18:00  027 - Dual Signaling Of Monomethyl Fumarate Through The Hydroxycarboxylic Acid 

Receptor-2 In Different Cells: Possible Implications For Gastro-intestinal Side Effects  
 Benedetta Parodi (University Of Genoa, (dinogmi), Genoa, Italy) 
 
18:00-18:15  015 - Specialized Pro-resolving Lipid Mediators Are Differentially Altered In Multiple 

Sclerosis And Attenuate Peripheral Inflammation And Blood-brain Barrier Dysfunction.  
 Alessandro Leuti (Campus Bio-medico University Of Rome, Rome, Italy) 
 
18:15-18:30  061 - Extracellular Vesicles Mediate Detrimental And Protective Action Of Microglia On 

Myelin Lesion  
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 Marta Lombardi (IRCCS Humanitas, Rozzano, Italy - CNR Institute of Neuroscience, Milano, Italy) 
 
18:30  AINI General Annual Assembly 
 
May 8 
  
Chairs: Clara Ballerini (Florence, Italy) and Giovanni Ristori (Rome, Italy) 
 
Demyelinating Diseases II – The therapeutic approach to demyelinating diseases 
09:00-9:45  Linking immunological targets to clinical efficacy of therapies for multiple sclerosis
 Antonio Uccelli (Genoa, Italy - Speaker a km 0) 
  
Oral presentations 
09:45-10:00 005 - T Cell Receptor Repertoire Dynamics Is Tuned By Treatments In Rrms  
 Roberta Amoriello (Università Degli Studi Di Firenze, Firenze, Italy) 
 
10:00-10:15  082 - Development of a high sensitive molecular assay to improve individualized 

monitoring of Rituximab treatment in patients with NMOSD 
 Fabiana Marnetto (Neuroscience Institute Cavalieri Ottolenghi (NICO), Orbassano (Turin), Italy) 
 
10:15-10:30  045 - Disease Activity After Alemtuzumab Correlates With Specific Patterns Of Immune 

Reconstitution In Individuals With Multiple Sclerosis   
 Serena Palmeri (University Of Genova, Genova, Italy) 
 
10:30-10:45  055 - Mir-142-3p As A New Molecular Target Of Dmf To Prevent Inflammation-driven 

Synaptopathy And Motor Disability In Experimental Ms  
 Francesca De Vito (IRCCS Istituto Neurologico Mediterraneo (INM) Neuromed, Pozzilli (IS), Italy) 
 
10:45 -11:15  Coffee Break 
 
Chairs: Daniela Angelini (Rome, Italy) and Fabiana Marnetto (Turin, Italy) 
 
Autoimmune encephalitis I – B lymphocyte biology in autoimmune diseases 
11:15-12:00 Can we harness regulatory B cells for the benefit of patients with autoimmunity? 
 Claudia Mauri (London, UK) 
 
12:00-12:15 049 - The Novel Role Of Hnf4a In Multiple Sclerosis And Experimental Autoimmune 
 Encephalomyelitis  
 Maria Maddalena Valente (San Raffaele Scientific Institute, Milan, Italy) 
 
12:15-12:30  059 - Eomesodermin Controls A Unique Differentiation Program In Human Il-10 And 

Ifn-gamma Co-producing Regulatory T-cells. Role Of Eomes+tr1-cells In Multiple 
Sclerosis?  

 Jens Geginat (Ingm, Autoimmunity, Milano, Italy) 
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12:30-12:45  053 - Saccharomyces Cerevisiae Sk1 Activates Human Plasmacytoid Dendritic Cells: 
Possible Implication In Multiple Sclerosis  

 Marta Corsetti (Neuroimmunology Unit, IRCSS Fondazione Santa Lucia, Rome, Italy) 
 
12:45-13:00  060 - Tim-1 Glycoprotein Mediates Neutrophil-dependent Damage During Brain 

Neuroinflammation  
 Jessica Arioli (University Of Verona, Verona, Italy) 
 
13:00-14:30  Lunch  
 
Chairs: Luana Benedetti (Genoa, Italy) and Raffaele Iorio (Rome, Italy) 
 
Autoimmune Encephalitis II– Therapeutic approaches 
14:30-15:15 Understanding the B cell biology informs treatment strategies in autoimmune 

encephalitis. 
 Mateusz Makuch (Oxford, UK) 
 
Oral presentations 
15:15 - 15:30  028 - Homing Of Nanovesicles Derived From Adipose Mesenchymal Stem Cells In 

Experimental Autoimmune Encephalomyelitis.  
 Bruno Bonetti (University Of Verona , Verona, Italy) 
  
15:30 – 15:45  026 - High Levels Of Perivascular Inflammation And Active White Matter Lesions At 

Time Of Death Are Associated With Rapidly Progressive Multiple Sclerosis  
 Damiano Marastoni (Wolfson Neuroscience Laboratories, Imperial College London, London, UK - 
University of Verona, Italy) 

 
15:45 – 16:00 032 - Assay Comparison In Myelin Oligodendrocyte Glycoprotein Antibodies Detection 

Matteo Gastaldi (Irccs Mondino Foundation, Pavia, Italy)  
 
16:00-16:30  Coffee break 
 
Chairs: Antonella Gentile (Rome, Italy) and Matteo Gastaldi (Pavia, Italy) 
 
16:30-18:30 Poster session  
 
007 - N-methyl-D-aspartate receptor antibody-related pathologies and pre-existent mental state 
disorders Federico Massa (University of Genoa, Italy) 
 
008 - Cerebrospinal fluid free light kappa and lambda chains in oligoclonal band-negative patients with 
suspected Multiple Sclerosis Diana Ferraro (University of Modena and Reggio Emilia, Italy) 
 
024 - CD4+ T cells subsets reconstitution after Alemtuzumab treatment: a six year prospective 
immunological study. Valentina Bardina (University of Torino, Italy) 
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033 - Immunomodulatory Effect of Pregnancy on Leukocyte Populations in Patients with Multiple 
Sclerosis: a Comparison of Peripheral Blood and Placental Tissue. Serena Martire (Neuroscience Institute 
Cavalieri Ottolenghi (NICO), Italy) 
 
037 - Immunological insights into the mechanisms by which RTX is effective in Neuromyelitis Optica 
spectrum disorders Valentina Damato (University of Oxford, United Kingdom) 
 
040 - Candidate genetic drivers of seasonal periodicity of relapses in multiple sclerosis Virginia Rinaldi (S. 
Andrea Hospital, Sapienza University, Italy) 
 
041 - Clinical characteristics Immunological accompaniments and Treatment Outcomes of Autoimmune 
Cerebellar Ataxia Claudia Papi (Fondazione Policlinico Universitario "A. Gemelli" IRCCS, Italy) 
 
043 - Clinical, Radiologic and Immunological Characteristics of Adult patients with Autoimmune 
Encephalitis: a Prospective Observational Study. Gianvito Masi (Fondazione Policlinico Universitario "A. 
Gemelli" IRCCS, Italy) 
 
046 - Pediatric Optic Neuritis and anti MOG antibodies: a cohort of Italian patients, looking for prognostic 
factors Thea Giacomini (Istituto Giannina Gaslini, Italy) 
 
054 - Autoimmune encephalitis and CSF anti-GluR3 antibodies in an MS patient after alemtuzumab 
treatment Anna Chiara Landi ("La Sapienza", University of Rome, "Sant'Andrea" Hospital, Italy) 
 
056 - Voluntary running wheel protects against brain damage and motor defects induced by cuprizone 
(CPZ) Livia Guadalupi (University of Rome Tor Vergata, Italy) 
 
058 - Reduction of the clinical outcome in in vivo models of multiple sclerosis targeting S100B Mariagrazia 
Valentini (Fondazione Policlinico Universitario A" Gemelli" IRCCS, Italy) 
 
069 - Autoimmune encephalitis associated with CASPR2 antibodies: a diagnostic challenge. Martina Biggi 
(Careggi Hospital, University of Florence, NEUROFARBA, Italy) 
 
074 - Increased frequency of antibodies against neuronal surface antigens in type 1 narcolepsy with 
complex movement disorders Maria Pia Giannoccaro (University of Bologna, Italy) 
 
075 - Sleep disorders in children with Pediatric Acute-onset Neuropsychiatric Syndrome (PANS): a 
polysomnographic study Antonella Gagliano (University of Cagliari, Italy) 
 
076 - Effects of an immunomodulating therapy in MS measured by deep immunophenotyping Mario 
Picozza (Santa Lucia Foundation, Italy) 
 
077 - Gut flora, MAIT cells and Multiple Sclerosis: effects of dimethyl fumarate Francesca Gargano (Santa 
Lucia Foundation, Italy) 
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078 - Effects of pegylated beta interferon-1a on B cells in multiple sclerosis Gisella Guerrera (Santa Lucia 
Foundation, Italy)  
  
18:30 AINI Football Match 
 
20:00 Dinner 
 
May 9 
 
Chairs: Maria Pia Giannoccaro (Bologna, Italy) and Luigi Zuliani (Treviso, Italy) 
 
Neuroimmunology in mood and sleep disorders I – Immunology of Narcolepsy 
09:00-09:45 Autoreactive T cells in narcolepsy 
 Federica Sallusto (Bellinzona, Switzerland) 
 
Oral presentations 
09:45-10:00  021 - Th17/treg Cells, Related Cytokines And Non-neuronal Cholinergic System In 

Obstructive Sleep Apnea  
 Lucia Velluto (Villa Serena Hospital,  Pescara, Italy) 
 
10:00-10:15  020 - Longitudinal Data On White Matter And Immunological Alterations In The 

Various Phases Of Bipolar Disorder  
 Matilde Inglese (University Of Genoa, Genoa, Italy)  
 
10:15 – 10:30  068 - Pd-l2 - Enriched Evs Contribute To Immunosuppression And Are A Promising 

Novel Marker In Neuro-inflammatory Diseases 
 Tommaso Croese (San Raffaele Hospital, Milano, Italy) 
 
10:30-11:00  Coffee break 
 
Chairs: Antonella Gagliano (Cagliari, Italy) and Martina Severa (Rome, Italy)  
 
Neuroimmunology in mood and sleep disorders II – Immunology, inflammation and clinical practice in 

psychiatry 
11:00-11:45   Rescue of cytokines- induced reduction of human hippocampal neurogenesis and 

increase in apoptosis by long and short chain fatty acids 
 Alessandra Borsini (London, UK) 
 
Oral presentations 
11:45 – 12:00  071 - Neuro-inflammatory Markers Correlate With White Matter Microstructure In 

Bipolar Disorder  
 Veronica Aggio (Irccs San Raffaele Hospital, Milan, Italy)  
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12:00 – 12:15  010 - Sympathetic Nervous System Signals To Beta-3 Adrenergic Receptor-expressing 
Bone Marrow Cells Promote Lymphoid Hematopoiesis In Experimental Autoimmune 
Encephalomyelitis   
 Tiziana Vigo (Irccs Ospedale Policlinico San Martino, Genoa, Italy - University Of Genoa, Dinogmi, 
Genoa, Italy)  

 
12:15 – 12:30 080 - Atf6 Increase Following Oxidized-low-density-lipoprotein Vaccination  
 Maira Gironi (San Raffaele Scientific Institute - San Raffaele Scientific Institute, Milan, Italy) 
 
12:30-12:45 Closing remarks 
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LECTURES 

 
May 6 - Somatic gene recombination in the normal and Alzheimer’s disease brain 
 
Jerold Chun 
 
Sanford Burnham Prebys Medical Discovery Institute, La Jolla, CA USA 
 
Understanding and treating disorders of the brain represent global medical and scientific challenges.  A 
prime example is Alzheimer’s disease (AD), the most common cause of dementia, that affects an estimated 
33 million people worldwide.  All theories on AD have thus far failed to produce disease-modifying therapies, 
demonstrating a need for new explanations.  A new scientific facet of molecular neurobiology, with 
intellectual roots in molecular immunology, has recently been identified:  somatic gene recombination (SGR) 
in neurons of the human brain involving the well-known AD gene, amyloid precursor protein (APP) (Nature 
563, 639(2018)).  SGR occurs mosaically – does not occur in every cell – and is characterized by the 
creation of thousands of APP genomic complementary DNA (gencDNA) sequences with varied copy 
numbers per cell.  These resembled cDNAs yet were found within genomic DNA of cortical neurons from 
normal brain and were increased in form and number in sporadic Alzheimer’s disease (SAD) brains where 
SGR appeared to become dysregulated.  Notably, 11 single nucleotide variations (SNVs) that are 
considered pathogenic APP mutations were present mosaically amongst SAD neurons yet absent from 
normal neurons.  gencDNAs appear to change in number and form with disease and disease progression in 
the J20 AD mouse model that showed increased genomic signals with neuronal age.  Unlike immunological 
SGR (called V(D)J recombination), neuronal SGR involves an  
RNA intermediate and requires reverse transcriptase (RT) activity for gencDNA production.  This 
requirement raises the possibility of reducing AD-related endpoints through the use of RT inhibitors.  Multiple 
RT inhibitors are already FDA-approved for HIV and hepatitis B treatment, some with decades of post-
approval safety information.  These medicines provide an opportunity for controlled, AD clinical trials.  As 
importantly, epidemiological data support reduced AD prevalence in patient populations exposed to these 
medicines, representing a genuine therapeutic option now, where none currently exist, to treat AD patients.   
 
 
May 7 - Control of immunity by amino acid metabolism 
 
Peter Murray 
 
Max Planck Institute of Biochemistry, MPIB Immunoregulation, Martinsried, Germany 
 
Amino acid metabolism has emerged as an immunological regulatory system with major roles in immune-
associated disorders, inflammation and tissue repair. In cancer, myeloid cells within microenvironments 
contribute to tumour pathogenesis in part through tryptophan and arginine depletion and/or by the creation of 
regulatory molecules such as kynurenines. Amino acid restriction is thought to inhibit local T cell proliferation, 
causing blunting of productive anti-tumor responses, and thus Pharma has made significant investments in 
strategies to block amino acid metabolizing enzymes. There are 6 regulated amino acid metabolism 
enzymes expressed by myeloid cells: Arg1 and Arg2, iNOS, Ido1 and Ido2 and IL4i1. Arg1, Arg2 and iNOS 
destroy arginine, while Ido1 and Ido2 destroy tryptophan. IL4i1 is a secreted amino acid oxidoreductase 
closely related to a protein found in snake venoms that also destroys tryptophan. Here I will describe genetic 
approaches to investigate the relationships between the amino acid metabolizing enzymes in cancer. I will 
also describe how snake venoms can give insight into how mammalian immune pathways are regulated. 
 
 
May 7 - Neurovascular Interactions: Mechanisms, Imaging, and Therapeutics 
 
Katerina Akassoglou, PhD 
 
Gladstone Institutes, University of California San Francisco, San Francisco, CA 
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The neurovascular interface fundamentally changes during disease due to increased blood-brain barrier 
(BBB) permeability and influx of blood proteins in the CNS parenchyma.  Studying neurologic diseases 
through the multidisciplinary prism of vascular biology, immunology, and neuroscience could be critical 
for the identification of novel mechanisms of disease, discovery of imaging tools and therapeutic 
treatments for a wide range of neurologic diseases characterized by BBB disruption. In my laboratory 
we made unanticipated discoveries on the functional role of the blood coagulation factor fibrinogen in 
CNS autoimmunity, microglia activation, inhibition or regeneration, and neurodegeneration1. 
Furthermore, we developed novel methods for high-resolution in vivo two-photon microscopy and 3D 
volume imaging in cleared brains of the neurovascular interface. Our aim is to understand the 
mechanisms that control the communication between the brain, immune and vascular systems with the 
ultimate goal to design novel therapies for neurologic diseases. Our findings on the role of fibrinogen in 
innate immune activation, neurodegeneration, and repair2,3,4 and strategies for therapeutic intervention 
to selectively inhibit the damaging effects of fibrinogen in the CNS5 will be discussed. These findings 
could be a common thread for the understanding of the etiology, mechanisms of progression, and the 
development of new treatments for several neurologic diseases with deposition of fibrin in the CNS, 
such as multiple sclerosis, Alzheimer’s disease, spinal cord and brain injury.    
1. Petersen MA, Ryu JK, Akassoglou K, Fibrinogen in neurological diseases. Nat Rev Neurosci. 
2018. 19(5):283-301.  
2. Davalos D, et al., Fibrinogen-induced perivascular microglial clustering is required for the 
development of axonal damage in neuroinflammation. Nat Commun. 2012; 3:1227 
3. Petersen MA, et al., Fibrinogen activates BMP signaling in oligodendrocyte progenitor cells and 
inhibits remyelination after vascular damage. Neuron, 2017, 96:1003-1012  
4. Merlini M, et al. Fibrinogen Induces Microglia-Mediated Spine Elimination and Cognitive 
Impairment in an Alzheimer’s Disease Model. Neuron 2019, epub Feb 5 
Ryu JK, et al. Fibrin-targeting immunotherapy suppresses neuroinflammation and neurodegeneration. 
Nat Immunol 2018, 19(11):1212-1223.  
 
 
May 8 - Linking immunological targets to clinical efficacy of therapies for multiple 
sclerosis 
 
Antonio Uccelli 
 
Ospedale Policlinico San Martino and Università di Genova – Italia 
 
Over the past 15 years the therapeutic landscape for the treatment of multiple sclerosis (MS) has been 
completely revolutionized thanks to the approval of several new drugs. Part of them are molecules already 
known and approved for other diseases, others are completely new drugs tested for the first time in MS. The 
advent of these new treatments has globally changed the history of the disease, guaranteeing patients a 
higher quality of life for a much longer time than in the past. 
While pathogenetic mechanisms at the base of MS have not yet been fully elucidated, it is now clear that a 
dysregulation of the immune response leads to damage to the central nervous system (CNS), and the cells 
involved in the pathogenic immune response are indeed the target of the currently approved drugs. The 
effects of these treatments on the immune system are still partially understood and are the subject of 
research throughout the world. 
Considering the widening of the therapeutic range, the decision-making process for the choice of therapy 
becomes increasingly complex and, not only it must take into account the phase of disease and degree of 
disease activity, but it must also consider and foresee possible future therapeutic needs. It is in fact 
increasingly common for a single patient to undergo various treatments in her/his life in connection with 
efficacy or safety issues. It is therefore of great importance to know in depth the mechanisms of action of the 
drugs used with the aim of implementing the best therapeutic sequencing that optimizes the clinical results 
and minimizes the risks related to treatments. 
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May 8 - Can we harness regulatory B cells for the benefit of patients with 
autoimmunity? 
 
Claudia Mauri 
 
Division of Medicine, Faculty of Medical Sciences, University College London, London, UK 
 
B cells are considered central to the pathogenesis of patients with rheumatic diseases (RD)including 
Systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA). In addition to producing autoantibodies, 
B cells suppressing inflammatory responses, known as regulatory B cells (Bregs) are numerically and 
functionally defective in rheumatic diseases. The production of interleukin 10 (IL-10) classically defines a 
Breg, however the stability and/or plasticity of this population is not well understood. In addition to producing 
autoantibodies, B cells suppressing inflammatory responses, known as regulatory B cells (Bregs) are 
numerically and functionally defective in RD patients. The production of interleukin 10 (IL-10) classically 
defines a Breg, however the stability and/or plasticity of this population is not well understood.  
Characterising the signals inducing Breg differentiation and/or important in their stability and/or plasticity may 
aid the understanding of the factors that contribute to Breg dysfunction in patients with autoimmunity. Novel 
findings unravelling the molecular mechanism driving the differentiation and stability of Bregs versus B 
effector cells in experimental model of arthritis will be discussed. 
 
 
May 9 - T cells in narcolepsy patients target self-antigens of hypocretin neurons 
 
Latorre D (1, 2) - Kallweit U (3, 4) - Armentani E (1) - Foglierini M (1) - Mele F (1) - Cassotta A (1, 2) - Jovic S (1) - Jarrossay D (1) 
- Mathis J (3) - Zellini F (5) - Becher B (6) - Lanzavecchia A (1) - Khatami R (7) - Manconi M (5) - Tafti M (8) - Bassetti CL (3) - 
Sallusto F (1, 2) 
 
Institute for Research in Biomedicine, Università della Svizzera italiana, Bellinzona, Switzerland (1) - Institute of Microbiology, ETH 
Zurich, Switzerland (2) - Neurology Department, University Hospital, Bern, Switzerland (3) - Institute of Immunology, University 
Witten/Herdecke, Witten, Germany (4) - Ospedale Regionale di Lugano (EOC), Lugano, Switzerland (5) - Institute of Experimental 
Immunology, University of Zurich, Switzerland (6) - Center for Sleep Research and Sleep Medicine, Clinic Barmelweid, Barmelweid, 
Switzerland (7) - Department of Physiology, University of Lausanne, Switzerland (8) 

 

Narcolepsy is a chronic sleep disorder caused by the loss of hypocretin (HCRT)-producing neurons. Tight 
association with HLA-DQB1*06:02, evidence for immune dysregulation and increased incidence upon 
influenza vaccination, suggest an autoimmune origin. However, evidence for autoreactive lymphocytes in 
narcolepsy patients is still lacking. Using sensitive cellular screens, we detected HCRT-specific CD4+ T cells 
in all 19 patients tested, while T cells specific for TRIB2, another self-antigen of HCRT neurons, were found 
in 8 out of 13 patients. Autoreactive CD4+ T cells were polyclonal, targeted multiple epitopes, were restricted 
primarily by HLA-DR and did not cross-react with influenza antigens. HCRT-specific CD8+ T cells could be 
also detected in blood and cerebrospinal fluid of several narcolepsy patients. Autoreactive clonotypes were 
serially detected in the blood of the same and even of different patients, but not in healthy controls. These 
findings solidify the autoimmune etiology of narcolepsy and provide the basis for rapid diagnosis and 
treatment of this disabling disease. 
 

 
May 9 - Rescue of cytokines- induced reduction of human hippocampal 
neurogenesis and increase in apoptosis by long and short chain fatty acids  
 

Alessandra Borsini (1) - Anna Nicolaou (2) - Maria Dolores Camacho-Munoz (2) - Kuan-Pin Su (3) - Patricia A. 
Zunszain (1) - Carmine M. Pariante (1) 

 

Section of Stress, Psychiatry and Immunology Laboratory, Institute of Psychiatry, Psychology and Neuroscience, Department of 
Psychological Medicine, King’s College London, UK (1)  - Division of Pharmacy and Optometry, School of Health Sciences and Lydia 
Becker Institute of Immunology and Inflammation, Faculty of Biology, Medicine and Healthy, The University of Manchester, UK (2) - 
Department of Psychiatry & Mind-Body Interface Laboratory (MBI-Lab), China Medical University Hospital; College of Medicine, China 
Medical University, Taichung, Taiwan (3) 

 

Despite increased levels of inflammation are recognised as an important biological abnormality in at least 
some patients with neuropsychiatric disorders, the mechanisms underlying the detrimental effect exerted by 
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inflammation are still unknown, and there is still lack of effective therapeutic strategies for these patients. Our 
studies so far have offered new, initial mechanistic insight into how distinct inflammatory cytokines, including 
interleukin-1beta (IL-1β), IL-6 and interferon (IFN)-alpha, involved in the development of depression, 
decrease neurogenesis and increase apoptosis of human hippocampal progenitor cells (Borsini et al., 2017, 
Int J Neuropsychopharmacol., 187-200; Brain Behav Immun., 230-238). Furthermore, using the same human 
in vitro model, we have  
investigated whether treatment with anti-inflammatory nutritional compounds, particularly long chain omega-
3 polyunsaturated fatty acids (eicosapentaenoic (EPA) and docosahexaenoic acid (DHA)), and short chain 
fatty acids (acetate, butyrate and propionate) can prevent cytokines-induced reduction of neurogenesis, thus 
contributing to the debate on the role of nutritional interventions for depression and mental health. This is an 
area of research that has the potential to have significant translational impact for at least a sub-group of 
psychiatric patients experiencing increased levels of inflammation, and will contribute to the development of 
more personalised nutritional interventions targeting these inflammatory mechanisms. 

This work was supported by the Medical Research Council (UK) grant ‘AMBROSIAC - A Menu for Brain 
Responses Opposing Stress-Induced Alterations in Cognition’ (MR/N029488/1), and by the National Institute 
for Health Research (NIHR) Biomedical Research Centre at South London and Maudsley NHS Foundation 
Trust and King’s College London.   
 
 

ORAL PRESENTATIONS 

 
NEUROVASCULAR INTERACTIONS MAY 6 

 
011 - Molecular Mechanisms Underlying Rest Dysregulation In Experimental 
Autoimmune Encephalomyelitis  
 
Valentina Petrosino (1) - Federica Buffolo (2) - Fabrizia Cesca (2) - Nicole Kerlero De Rosbo (1) - Fabio Benfenati (2) - 
Antonio Uccelli (1) 
 
University Of Genoa, DINOGMI, Genoa, Italy (1) - Istituto Italiano Di Tecnologia, Center For Synaptic Neuroscience, Genoa, Italy (2) 
 
The Repressor Element 1-Silencing Transcription factor (REST) is a transcriptional repressor largely known 
for ensuring neuronal identity and phenotype. Its dysregulation has been implicated in several 
neurodegenerative disorders, and growing evidence points to a possible unbalance in expression of REST 
transcripts associated to nervous system pathologies. In mice, REST gene could be expressed as a full-
length (fREST) or a truncated transcript, REST4, which lacks the repressor domain and competes with 
fREST to derepress its targets. We have analyzed the expression of REST transcripts and the impact of 
such dysregulation on REST target genes in experimental autoimmune encephalomyelitis (EAE), a multiple 
sclerosis mouse model. mRNA expression of fREST was increased in lower spinal cord at acute EAE phase, 
whereas REST4 did not change, and this was accompanied, as expected, by downregulation of studied 
target genes. Unexpectedly, both REST4 and REST target genes were upregulated in the striatum, a data 
seemingly commensurate with the increase in REST4 expression. In order to study molecular pathways 
triggering REST overexpression upon neuroinflammation such as occurs in EAE, we analyzed REST activity 
in N2a neuronal line cells exposed to supernatant of activated Th1 cells. We observed an increased 
expression of both fREST and REST4, albeit to a greater extent for REST4, together with an upregulation of 
REST target genes. The involvement of relevant signaling pathways regulating REST expression was 
evaluated through confocal microscopy and/or Western blotting analysis in N2a cells under inflammatory 
conditions. Beta-catenin translocation is associated to activation of Wnt target genes, including REST, and 
we observed an increase in total beta-catenin expression accompanied by a concomitant increase in the 
nucleus. A parallel decrease in ERK phosphorylation, responsible for REST degradation, was also observed. 
In support of REST4 upregulation in N2a cells exposed to inflammatory supernatant, we observed an 
increase in nSR100 protein, a splicing factor that controls REST alternative transcription. Our results suggest 
that two signaling pathways regulate REST expression in vitro, in conditions mimicking EAE 
microenvironment. Our data also support the involvement of nSR100 signaling pathway in regulation of 
REST activity, responsible for the differential expression of its targets in the different areas of CNS and in 
neurons under inflammatory conditions in vitro. 
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034 - Coagulation Up-regulation As Expression Of Innate Immune Activation In 
Relapsing-remitting Multiple Sclerosis  
 
Tatiana Koudriavtseva (1) - Silvana Zannino (1) - Maria Maddalena Filippi (2) - Antonio Cortese (3) - Chiara Mandoj (1) - 
Laura Conti (1) - Marco Fiorelli (3) - Caterina Lapucci (4) - Diana Giannarelli (5) - Marco Salvetti (6) - Matilde Inglese (7) 
 
Department Of Clinical Experimental Oncology, Irccs Regina Elena National Cancer Institute, Rome, Italy (1) - Fatebenefratelli 
Foundation, Afar Division, Fatebenefratelli Hospital, Isola Tiberina, Rome, Italy (2) - Department Of Human Neurosciences, Sapienza 
University Of Rome, V.le Dell'università 30, 00185, Rome, Italy (3) - Department Of Neuroscience, Rehabilitation, Ophthalmology, 
Genetics, Maternal And Child Health (dinogmi), University Of Genoa, Genoa, Italy. Ospedale Policlinico San Martino Irccs, Genoa, Italy 
(4) - Biostatistics, Scientific Direction, Regina Elena National Cancer Institute, Ifo, Via Elio Chianesi 53, 00144, Rome, Italy (5) - 
Department Of Neuroscience Mental Health And Sensory Organs (nemos), Sapienza University, Sant’andrea Hospital, Rome, Italy (6) - 
Department Of Neurology, Mount Sinai Hospital, New York (ny), United States (7) 
 
Background 
Multiple sclerosis (MS) is an inflammatory-demyelinating and degenerative disease of the central nervous 
system. Several recent studies show persistent coagulation/complement involvement in MS suggesting an 
important role of innate immunity by linking inflammation and coagulation. 
The aim of our study is to evaluate the serum/plasma levels of coagulation/complement factors in relapsing 
MS patients compared to remitting ones and to healthy controls, and to assess the presence of brain 
hemodynamic changes of patients in order to correlate their coagulation status with MRI perfusion data.  
Methods  
Thirty relapsing and 30 remitting MS patients, and 30 age/sex-matched healthy controls will be enrolled and 
tested for complement/coagulation and soluble markers of endothelial damage assays. Only MS patients will 
undergo dynamic susceptibility contrast-enhanced MRI using a 3.0-T scanner.  
Preliminary results Up to date, 33 MS patients [28 remitting (20F/8M, mean 41.7±9.2 years) and 5 
relapsing (4F/1M, mean 42.8±8.2 years)] and 24 healthy controls (17F/7M, mean 41.3±10.2 years) have 
entered the study. Compared to healthy controls, MS patients had significantly higher d-dimer (114±82 vs 
79±36ng/ml, p=0.03), and protein-C (113±19 vs 99±13.5%, p=0.002), and significantly lower hematocrit 
(40.5±3.3 vs 42.5±3%, p=0.02). A trend for a higher fibrinogen (318±76 vs 285.3±52mg/dl, p=0.07) and for a 
lower both protein-S (83.6±21 vs 92.7±14.4%, p=0.07) and hemoglobin (13.4±1.2 vs 13.9±1.1g/dl, p=0.09) 
was found. There were not significant differences among remitting and relapsing patients likely due to an 
actual low number of the latter. Perfusion MRI data are under evaluation.  
Conclusion Our preliminary data indicate coagulation activation and slight reduction of hemoglobin and 
hematocrit in relapsing-remitting MS patients compared to healthy controls suggesting an inflammatory-
thrombotic status with tendency to anemia and reduced oxygenation. During inflammatory disorders, the 
immune cells are activated requiring more energy to moderate their metabolic functions. Immunity and 
energy metabolism are interrelated at the molecular, cellular, organ and organism level creating an emerging 
concept of immune-metabolic framework, which play a key role in deciding the fate of an infection, tumor or 
autoimmune diseases. This new approach to MS could lead to the development of new effective therapeutic 
strategies. 
 
Our research is funded by the Italian Ministry of Health (Project code: PE-2013-02357745) 
 
 
038 - Age-related Alterations Of Neutrophils In Ischemic Stroke  
 
Giorgia Serena Gullotta (1) - Donatella De Feo (1) - Giulia Maria Scotti (2) - Giancarlo Comi (1) - Gianvito Martino (3) - Marco 
Bacigaluppi (1) 
 
San Raffaele Scientific Institute, Inspe- Neuroimmunology Unit, Milan, Italy (1) - San Raffaele Scientific Institute, Center For Tanslational 
Genomics And Bioinformatics (ctgb), Milan, Italy (2) - San Raffaele Scientific Insitute, Inspe- Neuroimmunology Unit, Milan, Italy (3) 
 
Background: Recent studies have shown that ageing is associated with changes in the hematopoietic 
system that have been related to the vascular complications of diabetes, atherosclerotic conditions and an 
increased frequency of cardiovascular deaths in the elderly. Aim of this study is to investigate the functional 
alterations in the inflammatory response occurring in in the elderly in experimental stroke.  



Book of abstracts – XXVIII AINI Congress 
 

9 
 
 

Materials & Methods: Young (2 months), aged (>18 months) C57Bl/6J mice were subjected to 45 minutes 
transient middle cerebral artery occlusion (MCAo). Bulk RNAseq was performed on blood FACS-sorted 
neutrophils derived from young and aged mice before and 24h after stroke. Single cell (sc)RNAseq was 
made on FACS-sorted myeloid cells from blood and brain at 24h after ischemia. 
Results: Aged mice suffer from increased disability and mortality since the acute phase of stroke, compared 
to the young. Brain ischemia exacerbates the age-related myeloid-skewed hematopoiesis, determining an 
increased release of neutrophils in the bloodstream and a massive infiltration of the ischemic lesion.  
The transcriptomic profile of blood neutrophils in basal conditions exhibits only few differentially expressed 
genes, while after stroke neutrophils from the aged acquired marked pro-inflammatory features. Coagulation, 
migration/chemotaxis, cytokine secretion and peptidase activity pathways are significantly enriched in the 
aged early after ischemia. 
Canonical correlation analyses (CCA) of scRNAseq data show a different relative amount of myeloid cells 
clusters in blood and brain after stroke. In particular, the pattern of neutrophils clusters in the aged blood 
resemble the profile of the brain infiltrating cells, with a relative enrichment of clusters characterized by 
genes involved in cell migration, invasiveness and peptidase secretion. 
Conclusion: aging leads to an altered inflammatory response to ischemic stroke that contributes to worsen 
stroke outcome. We observed quantitative as well as qualitative alterations in myelopoiesis and in 
neutrophils in particular, which acquire a detrimental pro-inflammatory phenotype in the aged. 
 
 
072 - Investigating The Role Of Selective Autophagy In Multiple Sclerosis (ms)  
 
Anthea Di Rita (1, 2) - Daniela Angelini (1) - Gisella Guerrera (1) - Giulia Campoli (3) - Valerio Chiurchiu (1, 4) - Emiliano 
Giardina (3) - Luca Battistini (1) - Flavie Strappazzon (1, 2) 
 
European Center for Brain Research, IRCCS Fondazione Santa Lucia, Rome, Italy (1) - Department of Biology, University of Tor Vergata, 
Rome, Italy (2) - Molecular Genetics Laboratory UILDM, IRCCS Santa Lucia Foundation, Rome, Italy (3) - Department of Medicine, 
Campus Bio-Medico University of Rome, Italy (4)  
 
   Autophagy is a conserved mechanism in which autophagosomes engulf damaged organelles, long-
lived proteins and other components and deliver them to lysosome for destruction. It is thus a general 
mechanism of lysosomal degradation but in the last years, it appears that autophagy can be also selective. 
For example, autophagy functions as a cell-autonomous effector mechanism of innate immunity by removing 
specifically bacteria and/or virus through lysosomal degradation. In this case, the selective autophagy is 
called xenophagy. How cytosolic pathogens are targeted by xenophagy is now well understood : Optineurin 
(OPTN) and NDP52 (nuclear dot protein 52 kDa) are the two crucial xenophagic receptors involved in this 
process. They are able to recognize ubiquitilated bacteria and/or virus and thanks to a LIR (LC3-Interacting 
Region) motif, they are able to bind LC3 proteins in order to deliver pathogens into autophagosomes. In a 
similar manner, both OPTN and NDP52 receptors are indispensable for mitophagy, a selective form of 
autophagy, mainly mediated by PINK1 kinase and aimed to clear cells from damaged mitochondria.  
MS has been found associated to bacteria and/or virus  infections but, also with mitochondrial dysfunctions. 
Because, nothing is known regarding the mitophagy/xenophagy processes in peripheral blood mononuclear 
cells (PBMCs) of MS patients, we decided to investigate whether selective autophagy genes could be 
modulated/alterated in MS patients.  
We quantitatively evaluated the main mitophagic and xenophagic genes in PBMCs isolated from relapse-
remitting MS patients (RR-MS) and healthy donnors. Our data indicate that 2 core mitophagy/xenophagy 
genes are up-regulated in RR-MS patients respect to controls. In addition, we found a positive correlation 
between these genes in MS patients. These data strongly suggest that mitophagy may specifically be 
activated in the early phase of MS together with a xenophagy pathway. To better understand how these 
pathways could play a role in MS pathogenesis, we are now performing genetic and biochemical analysis of 
the selective autophagic genes from MS patients. The use of these novel blood « mitophagic/xenophagic 
biomarkers » could be helpful to develop new therapeutical strategies in MS
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NEURODEGENERATION I MAY 7 
 
047 - Siponimod Supports Physiological And Anti-oxidant Actions Of Human 
Astrocytes And Protects From Astrocyte-induced Neurodegeneration  
 
Emanuela Colombo (1) - Claudia Bassani (1) - Anthea De Angelis (1) - Francesca Ruffini (1) - Linda Ottoboni (1) - Gianvito 
Martino (1) - Cinthia Farina (1) 
 
San Raffaele Scientific Institute, Institute Of Experimental Neurology (inspe), Division Of Neuroscience, Milan, Italy (1) 
 
The five Sphingosine-1-phosphate receptors (S1P1-5) are widely expressed in immune and nervous system, 
and are known targets for Fingolimod, the first oral drug in multiple sclerosis (MS). By targeting S1P1/3/4/5, 
Fingolimod decreases immune cell trafficking out of the lymph nodes and blocks myeloid and glia cells 
activation. The discovery of fingolimod-induced cardiac events mediated by S1P3, prompted the 
development of S1P receptor modulators focused on S1P1 and S1P5, as Siponimod. A recent phase III 
clinical trial showed the efficacy of this drug in reducing inflammation and atrophy in MS. Here we 
investigated the effects of Siponimod on astrocyte functions and astrocyte-neuron interaction by in vitro 
studies on astrocytes generated from human adult fibroblasts. The human iAstrocytes displayed the 
characteristic morphology and markers of astroglia. Published data from our group showed that NFkB 
activation in glia cells, induced by inflammatory cytokines and S1P, is blocked by Fingolimod. Similarly, in 
vitro targeting of S1P signaling by Siponimod inhibited NFκB translocation in astrocytes evoked by IL1 and 
IL17. To verify whether physiological function as glutamate buffering is modulated by the drug during 
inflammation, we set up an in vitro assay checking protein levels of glutamate transporters. Astrocyte 
exposure to IL1 and IL17 downregulated expression of GLT1 and GLAST and this effect was directly 
hampered by Siponimod and Fingolimod treatment. Then we repeated NFkB and glutamate transporter 
assays by exposing astrocytes to S1P, which is potentially able to activate both S1P1 and S1P3, and we 
demonstrated that targeting only S1P1 via Siponimod is sufficient for maintenance of physiological astrocyte 
functions. 
Further, astrocyte exposure to Siponimod and Fingolimod rapidly induced nuclear translocation of NFR2, a 
transcription factor that regulates antioxidant responses, but this effect was dampened over time by 
exposure to S1P or inflammatory cytokines. Finally, in vitro studies with cultures of spinal neurons, 
demonstrated that blockade of S1P and/or cytokine signalling in astrocytes via Siponimod inhibited 
astrocyte-mediated neurodegeneration. Overall, Siponimod may activate anti-oxidant pathway via NRF2 thus 
hampering cytokine-induced NFkB translocation and reduction of glutamate buffering. 
Supported by Novartis Pharmaceuticals and Fondazione Italiana Sclerosi Multipla (FISM) 
 
 
073 - Dopamine Inhibits Human Cd8+ Treg Function Through D1-like Dopaminergic 
Receptors  
 
Daniela Fenoglio (1) - Giorgia Nasi (1) - Tanzeel Ahmed (2) - Rasini Emanuela (2) - Franca Marino (2) - Gilberto Filaci (1, 3) - 
Marco Cosentino (2) 
 
Center of Excellence for Biomedical Research/Department of Internal Medicine, University of Genoa, Italy - IRCCS Ospedale Policlinico 
San Martino, Genoa Italy (1) - Center for Research in Medical Pharmacology, University of Insubria, Varese, Italy (2) - Biotherapy Unit, 
IRCCS Ospedale Policlinico San Martino, Genoa Italy (3) 

 

CD8+ T regulatory/suppressor cells (Treg) affect peripheral tolerance and may be involved with diametrically 
opposed impact in autoimmune diseases as well as in cancer. Recent paper showed dopamine (DA) acting 
on D1-like dopamine receptors (DR)  subserves an autocrine/paracrine inhibitory loop leading to impairment 
of the regulatory activity of human CD4+CD25high regulatory T cells. Dysregulation of such dopaminergic 
immune pathway is likely to have clinical relevance, e.g. in multiple sclerosis and its response to 
immunomodulatory treatment with interferon (IFN)-b. 
Circumstantial evidence suggests that dopamine (DA) may affect human CD8+ T cell activities as cytoxicity 
or  migration and homing of naïve CD8+T cells acting on D1-like and D2-like D3 dopamine receptors (DR), 
respectively,   no information however exists regarding the possible effects of DA on  human CD8+ Treg. To 
this issue, we investigated the dopaminergic phenotype by flow cytometry  of human non antigen-specific 
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CD8+CD28- T regulatory (Treg) precursors before and after their conversion in regulatory cells as well as the 
ability of dopamine (DA) to affect their generation and functional activity.  
Results show that CD8+ T cells express both D1-like and D2-like dopaminergic receptors (DR), tyrosine 
hydroxylase (TH), the rate-limiting enzyme in the synthesis of DA, and vesicular monoamine transporter 
(VMAT) 2 and contain high levels of intracellular DA. Preferential upregulation of DR mRNA levels in the 
CD8+CD28- T cell compartment occurs during generation of CD8+ Treg, which is reduced by DA and by the 
D1-like DR agonist SKF-38393. DA and SKF-38393 also reduce the suppressive activity of CD8+ Treg on 
human peripheral blood mononuclear cells. Treg are crucial for tumor escape from the host immune system, 
thus the ability of DA to inhibits Treg function supports dopaminergic pathways as a druggable targets to 
develop original and innovative antitumor strategies. 
 
 
063 - Cd4+ T Cells Infiltrate The Brain And Contribute To Disease Pathogenesis In 
Mice With Alzheimer's-like Disease Through An A4ß1 Integrin-dependent 
Mechanism   
 
Giulia Iannoto (1) - Eleonora Terrabuio (1) - Elena Zenaro (1) - Somayehsadat Ghasemi (1) - Anna Slanzi (1) - Bruno Dos 
Santos Lima (1) - Enrica Caterina Pietronigro (1) - Vittorina Della Bianca (1) - Silvia Iaia (1) - Rajasekar Nagarajan (1) - 
Francesca Paris (1) - Beatrice D'Ulivo (1) - Gabriela Constantin (1) 
 
University Of Verona, Department Of Medicine, Verona, Italy (1) 
 
Alzheimer’s disease (AD) is a severe neurodegenerative disorder representing the most common cause of 
dementia. The classical neuropathological hallmarks of AD are deposition of extracellular beta amyloid 
peptides and formation of neurofibrillary tangles composed by hyperphosphorylated tau protein. In recent 
years, vascular inflammation, dysfunctional blood-brain-barrier and leukocyte trafficking have been 
implicated in the pathogenesis of AD. Particularly,  T cell recruitment has been shown in the brains of AD 
patients and in corresponding animal models of this disease. Using a flow cytometry approach, we found a 
progressive increase of  CD4+ T cell accumulation in the brain of 3xTg-AD mice, an animal model of AD, 
suggesting these cells may be correlated to disease development. Notably, we observed that T cells were 
mainly localized in close proximity or inside  blood vessels expressing vascular cell adhesion molecule-1 
(VCAM-1) in the cerebral cortex and choroid plexi in 3xTg-AD mice. Intravital microscopy experiments 
performed in cerebral microcirculation showed that blockade of alpha4 integrins, which are known to bind to 
endothelial VCAM-1, leads to a reduction of adhesive interactions between circulating leukocytes and 
inflamed endothelium in AD mice. Moreover, our data showed a significant increase of alpha4 integrins 
expression on circulating CD4+, but not CD8+, T cells in AD mice compared to control animals, suggesting 
that alpha4beta1 integrin, also known as VLA-4 (Very Late Antigen-4)  integrin, may represent a marker of 
CD4+T cell activation in AD and may contribute to T cell migration into the brain of 3xTg-AD mice. To further 
understand the role of CD4+ T cells in disease pathogenesis, we next studied the impact of CD4 T cell 
function blockade in 3xTg-AD mice. We observed that depletion of CD4 T cells or treatment of mice with an 
anti-alpha4 mAb  led to a significant reduction of cognitive deficit and main neuropathological hallmarks of 
disease, including microglial activation and amyloid beta deposition, compared to mice treated with a control 
antibody. Taken together, our results demonstrate that CD4+ T cells have a detrimental role in disease 
pathogenesis in AD models, and suggest that α4integrin blockade may represent an attractive therapeutic 
approach in AD. 
Funding: ERC Advanced grant “Immunoalzheimer” and ERC proof of concept grant “Impede” (G.C.). 
 
 
065 - Cd8+ T Cells Contribute To Memory Impairment And Neuropathological 
Changes In Transgenic Mice With Alzheimer’s-like Disease  
 
Eleonora Terrabuio (1) - Giulia Iannoto (1) - Elena Zenaro (1) - Somayehsadat Ghasemi (1) - Anna Slanzi (1) - Bruno Dos 
Santos Lima (1) - Enrica Caterina Pietronigro (1) - Vittorina Della Bianca (1) - Silvia Iaia (1) - Rajasekar Nagarajan (1) - 
Beatrice D'Ulivo (1) - Francesca Paris (1) - Gabriela Constantin (1) 
 
University Of Verona, Department Of Medicine, Verona, Italy (1) 
 
Alzheimer’s disease (AD) is the most common form of dementia affecting more than 35 million people 
worldwide. One of the classical hallmarks of AD is neuroinflammation, and recent studies suggested a role 
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for leukocyte trafficking in the development of this disease. The goal of our study was to investigate the role 
of CD8+ T cells in disease pathogenesis in 3xTg-AD mice, an animal model of AD characterized by amyloid 
pathology and tau hyperphosphorylation leading to neuronal death. Firstly, we performed flow cytometry 
studies on brain leukocytes and found that CD8+ T cells invade the central nervous system in 3xTg-AD mice 
at all stages of the disease. To investigate the impact of CD8+ T cell on AD pathogenesis, we treated 3xTg-
AD mice with an anti-CD8 depleting antibody. Our data showed an improvement of cognitive functions in 
CD8 T cell-depleted mice compared to mice treated with an isotype control antibody. Moreover, 
neuropathology assessments showed that mice depleted of CD8 T cells exhibit a reduction of microglial 
activation, amyloid beta deposition and tau hyperphosphorylation, suggesting a detrimental role for CD8+ T 
cells in AD development. We next studied the molecular mechanisms potentially driving CD8+ T cell 
trafficking during AD pathogenesis. LFA-1 (alphaLbeta2 integrin) is the predominant beta2-integrin 
expressed on leukocytes and it is known to play a crucial role in T cell trafficking, activation and 
differentiation. Our flow cytometry data highlighted a progressive increase of alphaLbeta2 integrin expression 
on the surface of circulating CD8+ T cells, whereas the expression of this molecule was less evident on other 
circulating leukocyte subtypes. We also studied the effect of LFA-1 ablation on CD8 T cell accumulation in 
the brain of 3xTg-ADxItgal mice lacking alphaLbeta2 integrin. Our data showed that LFA-1 deficiency leads 
to a drastic blockade of CD8+ T cell migration into the brain, having a minor impact on the accumulation of 
other leukocyte subtypes, strongly suggesting that alphaLbeta2 integrin is a key trafficking mechanisms for 
CD8+ T cells in AD mice. Moreover, 3xTg-AD mice lacking LFA-1 showed an amelioration of cognitive 
functions and a reduction of neuropathological hallmarks of disease compared to control animals. Taken 
together, our data demonstrate that CD8+ T cells contribute to neuroinflammation and neurodegeneration, 
and suggest that LFA-1 blockade has therapeutic effect in AD-like disease. 
Funding: ERC Advanced grant “Immunoalzheimer” and ERC proof of concept grant “Impede” (G.C.) 
 
 
009 - Glial And Synaptic Responses To Localized Neuroinflammation: The Case Of 
Spinal Networks In Organotypic Slices  
 
Giulia Panattoni (1) - Vincenzo Giacco (1) - Clara Ballerini (2) - Laura Ballerini (1) 
 
International School for Advanced Studies (SISSA/ISAS), Trieste, Italy (1) - University of Firenze (2) 
 
Neuroinflammation is a characterizing trait of various central nervous system (CNS) pathologies, from 
neurodegenerative diseases to neuropsychiatric disorders. 
Currently, intense research efforts are dedicated to the understanding of how the different signaling 
pathways, activated in neurons and neuroglia by the inflammatory milieus, may ultimately promote 
neurodegenerative processes. In the effort of dissecting the impact of immune status alterations on neural 
circuit function, we focused our study on the effects of local inflammation in a controlled micro-environment 
where neurons and neuroglial cells maintain appropriate organization: the organotypic slice cultures 
developed from the embryonic mouse spinal cord. These cultures, developed from mouse embryos, 
represent a complex in vitro model where sensory-motor cytoarchitecture, synaptic properties and spinal 
cord resident cells, encompassing heterogeneous neuronal phenotypes and neuroglia, are maintained.  
Organotypic spinal cord slices were cultured up to 2 and 3 weeks in vitro. Then, they were exposed for 4 and 
6 hours to a cocktail of cytokines (CKs, 10 ng/mL), composed by tumor necrosis factor alpha (TNF alpha), 
interleukin-1 beta (IL-1 beta) and granulocyte macrophage-colony stimulating factor (GM-CSF), or to 
lipopolysaccharide (LPS, 1 micrograms/mL). Spinal circuits were then studied by live cell calcium imaging, 
immunocytochemistry and confocal microscopy. 
In this study, we investigated and compared the spinal tissue responses to neuroinflammation induced by 
CKs and LPS, focusing on the pre-motor region of mouse spinal cord cultured slices. Two weeks old slices 
exposed to the inflammatory factors (CKs and LPS) exhibited complex changes in the network activity, 
shown by an increase in the occurrence of calcium waves displayed by the glial cells located in the ventral 
horn, differently tuned by the diverse threats. The reactivity of astrocytes, microglia and oligodendrocytes 
was also investigated and compared. 
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NEURODEGENERATION II MAY 7 
 
044 - Exposure To Cladribine Results In Dck Overexpression In Activated Cd4+ T 
Cells   
 
Federico Carlini (1) - Federico Ivaldi (1) - Francesca Gualandi (2) - Ursula Boschert (3) - Andrea Visconti (4) - Nicole Kerlero 
De Rosbo (1) - Antonio Uccelli (1) 
 
University Of Genoa, Department Of Neurosciences, Rehabilitation, Ophthalmology, Genetics, Maternal And Child Health Unit 
(dinogmi), Genoa, Italy (1) - Ospedale Policlinico San Martino–irccs, Centro Trapianti Di Cellule Staminali Emopoietiche, Genoa, Italy (2) - 
Merck, Global Medical Affairs, Eysin, Switzerland (3) - Merck Serono, Medical Affairs Department, Rome, Italy (4) 
 
Cladribine (2CdA) is an analogue of deoxyadenosine, differing only by a substitution of a hydrogen atom for 
a chlorine atom. This prodrug requires activation by sequential deoxycytidine kinase (dCK) phosphorylation, 
a process reversed by cytosolic 5’ deoxynucleotidase (NT5C2). High intracellular dCK/NT5C2 ratios in 
lymphocytes are likely to explain their specific susceptibility to 2CdA. Different timing in lymphocyte 
reconstitution following lymphocyte reduction in multiple sclerosis (MS) patients might be explained by a 
distinct sensitivity to 2CdA of lymphoid subsets and/or their progenitors associated to dCK/NT5C2 ratio 
changes. On this basis, our objective is to assess, in healthy donors, the expression of these enzymes 
involved in 2CdA metabolism in selected progenitor and mature immune cell subsets ex vivo, and in 
activated mature lymphoid cells exposed to 2CdA in vitro. Our flow cytometry analysis showed that the mean 
fluorescence intensity for dCK was higher than that for NT5C2 in both common lymphoid and myeloid 
progenitors (p<0.001), as well as in all mature B, NK, and T cell subsets analysed (p<0.001). However, 
within each of these progenitor and mature subsets, there was no difference in dCK/NT5C2 ratio between 
the different subpopulations. As expected, exposure of CD4+ T cells activated with anti-CD3/CD28 
antibodies to 2CdA inhibited proliferation of these cells and led to their apoptosis. Interestingly, exposure to 
2CdA enhanced dCK mRNA expression in stimulated CD4+ T cells (p<0.0001) as compared to unstimulated 
cells. These data suggest that 2CdA could exert its inhibitory effect through the induction of dCK expression. 
Ongoing experiments to assess dCK activity together with dCK/NT5C2 expression in hematopoietic 
precursors and/or activated immune cell subsets will help understand the impact of 2CdA on physiological 
responses involved in immune surveillance and on pathological responses related to central nervous system 
autoimmunity. 
 
 
042 - Intrathecal Inflammation Predicts The Disease Course In Multiple Sclerosis: A 
Combined Neuropathological And 4 Yr Longitudinal Clinical Study.  
 
Roberta Magliozzi (1, 2) - Annalisa Pisani (1) - Stefano Ziccardi (1) - Albulena Bajrami (1) - Samuele Bonomi (1) - Stefania 
Rossi (1) - Valentina Mazziotti (1) - Agnese Tamanti (1) - Francesca Pizzini (1) - Carmela Zuco (1) - Francesco Crescenzo (1) 
- Damiano Marastoni (1) - Chiara Romualdi (1) - Marco Pitteri (2) - Richard Nicholas (2) - Richard Reynolds (2) - Massimiliano 
Calabrese (1) 
 
Dept. of Neurosciences, Biomedicine and Movement Sciences, University of Verona, Policlinico Verona, Italy (1) - Division of Brain 
Sciences, Wolfson Neuroscience Laboratories, Imperial College Faculty of Medicine, London, UK (2) 
 
Objective: Grey matter (GM) damage and meningeal inflammation have been associated with early disease 
onset and a more aggressive disease course in Multiple Sclerosis (MS), but can these changes be identified 
in the patient early in the disease course and be used to predict disease evolution? 
Methods: To identify possible biomarkers linking meningeal inflammation, GM damage and disease severity, 
gene and protein expression were analysed in meninges and CSF from 27 post-mortem secondary 
progressive MS (SPMS) and 14 control cases. Combined cytokine/chemokine CSF profiling and 3T-MRI 
were performed at diagnosis in 102 MS patients and 30 non-MS patients. Each in-vivo MS patient was 
followed for at least 4 years by neurological examination every 6 months and by 3T-MRI. 
Results: A specific inflammatory profile, including increased gene/protein levels of CXCL13, IFNγ, TNF, 
CXCL12, IL6, IL10 and LIGHT was detected in paired CSF and meninges of MS cases at time of death and 
in the CSF of MS patients in-vivo at time of diagnosis. This inflammatory pattern was able to predict up to 
89% of the variance in GM number/volume in both ex-vivo and in vivo MS patients. After 4 years follow-up, 
linear correlation analysis between the CSF cytokines and the clinical and radiological metrics demonstrated 
that CSF levels of CXCL13 in combination with appearance of new CLs (r=0.67, p>0.001) and global CTh 
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change (r=-0.52,p<0.001), CSF levels of IFN gamma in combination with the appearance of new WM lesions 
(r=0.57, p<0.001), CSF levels of TNF in combination with EDSS change (r=0.49, p<0.001) are highly 
predictive of more severe and rapid disease course and of shift to second line therapy. 
Interpretation: A common pattern of intrathecal (meninges and CSF) inflammatory profile strongly correlates 
with increased cortical pathology, both at time of the diagnosis and of death, and predicts neurological and 
radiological evolution of MS in the first 4 years of disease course. These results suggest a role for detailed 
CSF analysis combined with MRI, as prognostic marker for more aggressive MS. 
 
 
084 - Implementing a drug-screening platform with mouse and human neurons for 
multiple sclerosis (MS) to identify compounds with a neuroprotective potential and 
assess disease specific dysfunctions. 
 
Ottoboni Linda (1) - Bezuckladova Svetlana (1) - Cafarella Annamaria (1) - Ruffini Francesca (1) - Brambilla Elena (1) - 
Baranzini Sergio (2) - Martino Gianvito (1) 
 
San Raffaele Scientific Institute, Division of Neuroscience - INSPE - Institute of Experimental Neurology, Neuroimmunology Unit (1) - 
UCSF Weill Institute for Neurosciences, Department of Neurology, University of California, San Francisco, California, USA (2) 
 
Background: Progressive Multiple Sclerosis is a debilitating disease that still remains untreatable, thus 
discovery of new agents promoting neuroprotection, blocking further neurodegeneration and supporting 
myelin differentiation is critically needed. Drug repurposing (or repositioning) is a favorable alternative to the 
development of a new drug, with a significantly lower economic burden. The possibility of generating and 
differentiating human induced pluripotent stem cells (hiPSC) allows testing and validation of a large platform 
of drugs on disease-specific human cells. The project aims are: 1) to identify the HIT compounds using in 
silico approach; 2) to perform drug toxicity test on murine neurons; 3) to perform stressor-mediated assays 
on murine neurons and hiPSC-derived neurons; 4) to assess the effect on neuronal outgrowth on human 
foetal neural precursors. 
Methods: Repurposed drugs with predictive neuroprotective functions have been pre-selected (n=273) using 
the bioinformatic tool SPOKE among about 2000 compounds. To assess their neural toxicity E17.5 murine 
cortical neurons were cultured in 96 well plate and exposed to two doses of the compounds (1uM and 10uM) 
for 24h. Cytokine, glutamate/NMDA and reactive oxygen species-mediated stressor assays have been 
optimized and tested in combination with reported neuroprotective molecules. Metabolic (tetrazolium salt), 
mitochondrial (TMRM and JC1 staining) and calcium signaling (FLUO4-AM) are functional outcomes. 
Results: 34/273 (12%) were toxic at both 1uM and 10uM, while 28/273 (10%) were able to significantly 
increase the metabolic activity at both concentrations based on tetrazolium results. Control cytotoxic agents 
impairs of 40-50% the neuronal metabolic activity. NMDA (stressor) and N-acethyl-cysteine (protector) 
concentrations have been optimized on murine neuronal culture to assess preventive neuroprotection of 
selected compounds. 
Conclusion: We are currently performing the following experiments to select the most effective molecules: i) 
confirming the metabolic/toxic activity of selected compounds (160) on hiPSC-derived neuronal culture; ii) 
assessing the phenotypic effect (metabolic, mitochondrial, structural integrity) in preventive regimen on 
mouse neurons and iii) evaluating the neuronal outgrowth on differentiating foetal neural precursors 
 
 
083 - Dna Threads Released By Activated Cd4+ T Lymphocytes Provide Autocrine 
Co-stimulation.  
 
Massimo Costanza (1§) - Pietro L. Poliani (2) - Paola Portararo (3) - Barbara Cappetti (3) - Silvia Musio (1) - Francesca 
Pagani (2) - Lawrence Steinman (4) - Mario P. Colombo (3) - Rosetta Pedotti (1*) - Sabina Sangaletti (3*) 
 
Department Of Clinical Neuroscience, Fondazione Irccs Istituto Neurologico Carlo Besta (1) - Department Of Molecular And Translational 
Medicine, Pathology Unit, University Of Brescia (2) - Department Of Research, Molecular Immunology Unit, Fondazione Irccs Istituto 
Nazionale Dei Tumori (3) - Ddepartment Of Neurology And Neurological Sciences, Stanford University School Of Medicine (4) 
§ to whom correspondence should be addressed: massimo.costanza@istituto-besta.it 
* equally contributing authors 
 
Conflict of interest statement: The authors have declared no conflict of interest. Rosetta Pedotti (co-last 
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author of the work) is now an employee of Biogen; however, all the work was done when she was a full time 
employee of the Besta Neurological Institute Foundation.  
The extrusion of DNA traps contributes to a key mechanism whereby innate immune cells clear pathogens or 
induce sterile inflammation. Here we provide evidence that CD4+ T cells, a critical regulator of adaptive 
immunity, release extracellular threads of DNA upon activation. These DNA extrusions provide autocrine co-
stimulatory signals to T lymphocytes and can be detected in lymph nodes isolated during the priming phase 
of experimental autoimmune encephalomyelitis (EAE), a CD4+ T cell-driven mouse model of multiple 
sclerosis. Pharmacological inhibition of mitochondrial reactive oxygen species (mtROS)abolishes the 
extrusion of DNA by CD4+ T cells, reducing cytokine production in vitro and T cell priming against myelin in 
vivo. Moreover, mtROS blockade during established EAE, markedly ameliorated disease severity, 
dampening autoimmune inflammation of the central nervous system. Taken together theseexperimental 
results elucidate a mechanism of intrinsic immune co-stimulation mediated by DNA threads released by 
activated T helper cells, and serve to identify a potential therapeutic target fordisorders like multiple sclerosis 
and neuromyelitis optica and CD4+ T cell-mediated disorders. 
 
 

DEMYELINATING DISEASES I MAY 7 
 
029 - Sphingolipid Alerts To Distinguish Inflammation From Demyelination In 
Multiple Sclerosis  
 
Davide Visigalli (1) - Giovanni Ferrara (1) - Giovanna Capodivento (1) - Zeeshan Hamid (2) - Valentina Petrosino (1) - Abdul 
Basit (3) - Daniela Marubbi (4) - Lorenzo Brunetto (1) - Angelo Schenone (1) - Antonio Uccelli (1) - Elisabetta Capello (1) - 
Gianluigi Mancardi (1) - Andrea Armirotti (2) - Lucilla Nobbio (1) 
 
Dinogmi, University Of Genoa And Irccs San Martino Hospital, Genoa, Italy (1) - Analytical Chemistry Lab, Fondazione Istituto Italiano Di 
Tecnologia, Genoa, Italy (2) - Department Of Pharmaceutics, University Of Washington, Seattle, United States (3) - Dimes, University Of 
Genoa And Irccs San Martino Hospital, Genoa, Italy (4) 
 
Sphingolipids are major components of the myelin membrane and they are essential and rate limiting for its 
correct development, arrangement and function. Even more, their pathway is triggered by different stimulants 
and participates in pathogenic processes of multiple sclerosis (MS). Therefore, we performed sphingolipid-
targeted analysis by LC-MS/MS on tissue, cerebrospinal fluid (CSF) and serum of different CNS 
demyelinating experimental models to verify whether the levels of these lipids correlate with the amount of 
myelin damage. In particular, the cuprizone-fed model in which de- and remyelination can be exactly and 
reliably monitored, was used to verify the role of sphingolipids in myelin, while experimental autoimmune 
encephalomyelitis (EAE) mice were used to better mimic the immune attack of myelin in MS. Moreover, to 
confirm a specific role of these lipids in demyelination, we performed an EAE treatment with benztropine, an 
agonist of muscarinic receptor, that was able to remyelinate EAE spinal cord without interfere with 
inflammation. We found at least two sub-categories of sphingolipids able to follow either inflammation or 
demyelination both in tissue homogenates and biological fluids. We tried to translate these methods and 
results also in CSF and serum of patients affected by MS. Notably, an accurate real time PCR analysis on 
genes of enzymes responsible to anabolic and catabolic process of sphingolipid pathway were performed to 
better understand the biological meaning and, eventually, possible therapeutic targets of sphingolipid 
pathway in MS. Since MS at different stages are currently devoid of clinically acceptable biomarkers, 
sensitive enough to monitor both disease progression and the effect of any 
therapeutic intervention, it is our opinion that the present study represents a 
critical step toward this direction. 
 
 
027 - Dual Signaling Of Monomethyl Fumarate Through The Hydroxycarboxylic Acid 
Receptor-2 In Different Cells: Possible Implications For Gastro-intestinal Side 
Effects  
 
Benedetta Parodi (1) - Nicole Kerlero De Rosbo (1) - Antonio Uccelli (1) 
 
University Of Genoa, Department Of Neuroscience (dinogmi), Genoa, Italy (1) 
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Monomethyl-fumarate (MMF), the bioactive metabolite of the immunomodulatory drug dimethyl-fumarate 
(DMF), exerts its therapeutic effect on experimental autoimmune encephalomyelitis (EAE), the animal model 
of multiple sclerosis, at least in part, through the activation of the hydroxycarboxylic acid receptor-2 
(HCAR2). We previously showed that in activated microglia MMF signaling through HCAR2 leads to 
inhibition of the NF-κB pathway and, thereby, of inflammatory cytokine expression, via the AMPK/Sirt1 axis. 
As increasing evidence associates HCAR2-signaling in dendritic cells (DC) with an anti-inflammatory 
phenotype, we have investigated through which pathway MMF affects the activated phenotype of these cells. 
We show that MMF only partially inhibits activation of bone marrow-derived DC, by reducing expression of 
Il12, without affecting the AMPK-Sirt1 axis. However, MMF induces an anti-inflammatory phenotype in the 
more physiologically relevant activated splenic DC (sDC), reducing the expression of Tnf, Il12 and Il23. 
Importantly, our data with sDC isolated from HCAR2-KO mice show that MMF does not affect expression of 
these cytokines in absence of HCAR2.  
Since HCAR2 is also the receptor for butyrate, an anti-inflammatory commensal metabolite, we have 
speculated that intestinal side effects associated with DMF treatment might be associated with competition of 
MMF vs butyrate for HCAR2 binding. We propose that MMF would signal in intestinal epithelial cells (IEC) 
through the prostaglandin/cycloxygenase-2 (COX2) inflammatory pathway, whereas butyrate would signal 
through the AMPK/Sirt-pathway. We show that MMF increases the expression of Tnf and COX2 in IEC 
isolated from WT mice, but not in HCAR2-KO mice, whereas butyrate has no such pro-inflammatory effect. 
Unexpectedly, in in-vitro-activated IEC, both MMF and butyrate exerted an anti-inflammatory effect, albeit 
HCAR2-dependent only for MMF. To confirm the pro-inflammatory effect of MMF also in vivo, we isolated 
IEC from WT and HCAR2-KO EAE-affected mice treated or not with DMF. We found that DMF administration 
induced an HCAR2-dependent increase in the expression of pro-inflammatory cytokines on IEC, which, as 
per our preliminary data, seems to be mediated by the activation of the ERK1/2 pathway, rather than the 
COX-2 pathway as might be expected. Altogether these data suggest a cell- and environment-biased 
activation of different pathways in HCAR2 signaling. 
 
 
015 - Specialized Pro-resolving Lipid Mediators Are Differentially Altered In Multiple 
Sclerosis And Attenuate Peripheral Inflammation And Blood-brain Barrier 
Dysfunction.  
 
Alessandro Leuti (1) - Gijs Kooij (2) - Paul C. Norris (3) - Ian Riley (3) - Maria Albanese (4) - Nicola B. Mercuri (4) - Diego 
Centonze (5) - Mauro Maccarrone (1) - Luca Battistini (6) - Helga E. De Vries (2) - Charles N. Serhan (3) - Valerio Chiurchiù 
(1) 
 
Campus Bio-medico University Of Rome, Department Of Medicine, Rome, Italy (1) - University Of Amsterdam, Department Of Molecular 
Cell Biology And Immunology, Amsterdam, Netherlands (2) - Brigham And Women's Hospital, Harvard Medical School, Boston, United 
States (3) - University Of Rome Tor Vergata, Neurology Unit, Department Of Neurosciences, Rome, Italy (4) - Irccs Istituto Neurologico 
Mediterraneo (inm) Neuromed, Unit Of Neurology And Unit Of Neurorehabilitation, Pozzilli, Italy (5) - European Center For Brain 
Research, Irccs Santa Lucia Foundation, Neuroimmunology Unit, Rome, Italy (6) 
 
Chronic neuro-inflammation is a key pathological hallmark of multiple sclerosis (MS), which suggests an 
impairment of the resolution of inflammation, a process orchestrated by a novel class of endogenous 
molecules known as specialized pro-resolving lipid mediators (SPMs), that avoids collateral damage derived 
from uncontrolled inflammation and preserves tissue function. Here, through targeted-metabololipidomics in 
peripheral blood of MS patients, we revealed that each disease form was associated with distinct lipid 
mediator profiles that significantly correlated with disease severity. In particular, acute and progressive MS 
was associated with high eicosanoids levels, whereas the majority of SPMs were significantly reduced or 
below limits of detection and correlated with disease progression. Furthermore, we found impaired 
expression of several SPM biosynthetic enzymes and receptors in blood-derived leukocytes of MS patients. 
Mechanistically, differential synthesis of SPMs like LXA4, LXB4, RvD1 and PD1 reduced activation and 
cytokine production in MS-derived monocites and inhibited inflammation-induced blood-brain barrier 
dysfunction and monocyte transendothelial migration. Altogether, these findings reveal peripheral defects in 
the resolution pathway in MS, suggesting SPMs as novel diagnostic biomarkers and potentially safe 
therapeutics. 
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061 - Extracellular Vesicles Mediate Detrimental And Protective Action Of Microglia 
On Myelin Lesion  
 
Marta Lombardi (1, 2) - Roberta Parolisi (3) - Federica Scaroni (2) - Elisabetta Bonfanti (4) - Alice Gualerzi (5) - Martina 
Gabrielli (2) - Nicole Kerlero De Rosbo (6) - Antonio Uccelli (6, 7) - Paola Giussani (8) - Cecilia Garlanda (1) - Linda Chaabane 
(9) - Annalisa Buffo (3) - Marta Fumagalli (4) - Claudia Verderio (2) 

 

IRCCS Humanitas, via Manzoni 56, 20089 Rozzano, Italy (1) - CNR Institute of Neuroscience, via Vanvitelli 32, 20129 Milano, Italy (2) - 
Department of Neuroscience Rita Levi-Montalcini and Neuroscience Institute Cavalieri Ottolenghi, University of Turin, 10126, Turin, Italy 
(3) - Department of Excellence: Department of Pharmacological and Biomolecular Sciences (DiSFeB), Università degli Studi di Milano, 
Milan, Italy (4) - IRCCS Fondazione Don Carlo Gnocchi, via Capecelatro 66, 2018 Milano, Italy (5) - Department of Neurology, 
Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health (DINOGMI), University of Genoa, Italy (6) - Ospedale Policlinico San 
Martino IRCCS (7) - Department of Biotechnology and Translational Medicine, University of Milano, Segrate 20090, Italy (8) - Institute of 
Experimental Neurology (INSPE), San Raffaele Scientific Institute, Milan, Italy (9) 

 

Microglia are highly plastic immune cells which exist in a continuum of activation states. By shaping the 
function of oligodendrocyte precursor cells (OPCs), the brain cells which differentiate to myelin forming cells, 
microglia participate to both myelin injury and remyelination during multiple sclerosis. However, the mode(s) 
of action of microglia in supporting or inhibiting myelin repair is still largely unclear. Here, we analysed the 
effects of extracellular vesicles (EVs) produced in vitro by pro-inflammatory or pro-regenerative microglia on 
OPCs at demyelinated lesions caused by lysolecithin injection in the mouse corpus callosum. 
Immunolabelling for myelin proteins showed that EVs released by pro-inflammatory microglia blocked re-
myelination, whereas EVs produced by microglia co-cultured with immunosuppressive mesenchymal stem 
cells (MSCs) promoted OPC recruitment and myelin repair. The molecular mechanisms responsible for 
harmful and beneficial EV actions were dissected in primary OPC cultures. By exposing OPCs, cultured 
alone or co-cultured with astrocytes, to inflammatory EVs, we observed a blockade of OPC maturation only 
in the presence of astrocytes, implicating these cells in remyelination failure. Moreover, biochemical 
fractionation revealed that the lipid cargo of inflammatory EVs exerts direct pro-differentiating action on 
OPCs and stimulate OPC migration, similar to EVs derived from pro-regenerative microglia, linking lipid 
components of EVs to myelin repair. While the lipid species enhancing OPC maturation still remains to be 
defined, we provide the first demonstration that S1P released through EVs stimulates OPC migration, the 
first fundamental step in myelin repair.  
From this study, microglial EVs emerge as multimodal signaling mediators, which influence OPC and 
astrocyte function around myelin lesion and may be exploited to develop novel approaches for myelin repair. 
 
 

DEMYELINATING DISEASES II MAY 8 
 
005 - T Cell Receptor Repertoire Dynamics Is Tuned By Treatments In Rrms  
 
Roberta Amoriello (1) - Victor Greiff (2) - Alessandra Aldinucci (1) - Elena Bonechi (1) - Benedetta Peruzzi (3) - Luca 
Massacesi (1) - Anna Maria Repice (1) - Alice Mariottini (1) - Riccardo Saccardi (4) - Benedetta Mazzanti (4) - Clara Ballerini 
(5) 
 
Università Degli Studi Di Firenze, Dipartimento Neurofarba, Firenze, Italy (1) - University Of Oslo, Department Of Immunology, Oslo, 
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Tracking T cell receptor (TCR) variation in Multiple Sclerosis (MS) patients under immunomodulatory 
treatments paved the way to reveal underlying mechanisms about drug action, patient response and disease 
pathogenesis. The anti-VLA4 Natalizumab (NTZ) and the autologous hematopoietic stem cell transplantation 
(AHSCT) are two successful treatments for Relapsing-Remitting MS (RRMS), both documented to impact on 
TCR: however, the link between T-cell population balance, treatment outcome and TCR perturbation has not 
yet been established. With the aim to shed light on this topic, we performed high-throughput mRNA 
sequencing on TCR-beta gene of T cell subpopulations (CD4 and CD8 naïve, memory, TEMRA) sorted from 
peripheral blood of 15 RRMS patients before (T0) and after 24 months (T24) of NTZ or AHSCT. We 
achieved the largest TCR-beta dataset of treated RRMS, with more than 55 million of reads for a total of 180 
samples. Our findings indicate the presence of treatment-specific traces in TCR repertoire, that discriminate 
among the two cohorts for clonal frequency and expansion, connection between identical/similar CDR3-
amino acid sequences (clonal network), TCR sequence structure and number of public clones. First, we 
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observed the clonal expansion of CD8 cells in NTZ and the complete renewal of CD4 compartment in 
AHSCT at T24. AHSCT group showed higher similarity at TCR sequence-based level and a significantly 
increased number of public CD8 naïve clones at T24 compared to NTZ. When looking at clonal network, at 
T24 the percentage of connected private and public clones is significantly higher in CD8 naïve of NTZ 
compared to AHSCT. In the next step we will analyze TCR repertoire dynamics and clinical features in order 
to predict, if possible, treatment outcomes and risks. 
 
 
082 - Development of a high sensitive molecular assay to improve individualized 
monitoring of Rituximab treatment in patients with NMOSD. 
 
Fabiana Marnetto (1, 2) - Paola Valentino (1, 2) - Jessica Bertolo (1) - Giulia Siravegna (3) - Benedetta Mussolin (3) - Serena 
Martire (1) - Antonio Bertolotto (1) 
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Department of Neuroscience, University of Turin (2) - Department of Oncology, University of Turin, Candiolo (Turin) (3) 
 
BACKGROUND: The chimeric anti-CD20 monoclonal antibody Rituximab (RTX) is widely used as 
maintenance therapy in NeuromyelitisOptica Spectrum Disorders (NMOSD), to prevent severe relapses and 
disability. Current RTX monitoring strategy based on the evaluation of CD19+ B cells by Flow Cytometry 
(FC) is challenging: evidence of acute relapses occurring during B-cell depletion suggests a low sensitivity of 
this method. Development of high sensitive monitoring strategies is crucial to improve personalized RTX 
treatment. 
OBJECTIVE: To develop and validate a high sensitive droplet digital (dd) PCR assay for the quantification of 
CD19 mRNA in whole blood of NMOSD patients treated with RTX. To evaluate the clinical performance of 
this assay in RTX monitoring compared to FC. 
METHODS: In this retrospective study 14 RTX- treated NMOSD patients followed at CRESM and monthly 
monitored for CD19+ B cells by FC were included. 143 whole blood samples obtained monthly and 
immediately before each RTX infusion were used to set up and validate the CD19 mRNA-ddPCR assay 
using the QX200 AutoDG dd-PCR System (Bio- Rad). CD19 mRNA expression was expressed as a “Ratio” 
between the concentration of CD19 mRNA and the concentration of the housekeeping gene TBP. Home- 
made high positive, low positive and negative controls were generated and analyzed together with the “no 
template control” (NTC) to evaluate the analytical performance of the CD19 mRNA- ddPCR assay. The 
comparison between FC and dd-PCR was performed using data from 115 paired samples in which CD19+ B 
cells were detected using both dd-PCR assay and FC. 
RESULTS: The acceptability criteria that must be met in order to pass the quality control of each plate were 
established for NTC, control samples and unknown samples. DDPCR assay was able to quantify CD19 
mRNA in all samples: a positivity threshold was calculated using the mean + 2SD of the CD19 mRNA 
expression values of samples collected from all patients in the first two months after RTX infusion. 
Preliminary analyses showed a good analytical performance of the CD19 mRNA- ddPCR assay in terms of 
efficiency, working range, intra and inter-assay precision. In all samples where CD19+ B cells were above 
FC threshold (n=20), they resulted above the ddPCR threshold as well. CD19 mRNA expression was above 
threshold in 20 other samples, resulted negative by FC. In 12/15 analyzed RTX infusions, ddPCR anticipated 
FC of at least 1 month in detecting CD19+ B cells, showing higher sensitivity. An additional approach to 
calculate an individualized positivity threshold for CD19 mRNA expression is currently under examination. 
CONCLUSIONS: DD-PCR assay is a reliable molecular method to quantify CD19 mRNA expression in 
whole blood. CD19 mRNA- ddPCR assay allows a high sensitive quantification of CD19+ B cells 
compared to FC, and could be introduced in clinical practice to improve personalized monitoring of RTX 
and other anti-CD20 treatments in patients with NMOSD and Multiple Sclerosis. 
 
 
045 - Disease Activity After Alemtuzumab Correlates With Specific Patterns Of 
Immune Reconstitution In Individuals With Multiple Sclerosis   
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Objectives: To assess the changes in the absolute numbers of immune cells over the first 24 months 
post-treatment  with alemtuzumab in multiple sclerosis (MS) patients and to correlate them with clinical 
and radiological responses. Materials and Methods: A single-center cohort of 26 patients with relapsing 
remitting MS treated with alemtuzumab, enrolled upon informed consent. Patients underwent clinical 
evaluation and blood sampling every three months, and MRI every six months. Absolute and relative 
numbers of B, T and natural killer (NK) cells were evaluated by conventional flow cytometry in whole 
blood of each patient over the first year post treatment. Two outlier patients (one responder and one not 
responder) were excluded. In order to measure the proportion of effector and regulatory T-, B- and NK-
cell subsets over treatment, a highly standardized method for flow cytometry, using tubes pre-filled with 
lyophilized fluorescent antibodies (Lyotubes), was employed in a subset of 6 patients. Statistical 
analysis: a linear mixed model analysis was applied to assess whether immune reconstitution 
correlated with clinical and MRI responses. Results: We found that responder patients have an 
increased proportion of NK cells and a decreased proportion of CD3+ T cells in the first six months of 
treatment, compared to non-responders (mixed effect analysis, p= 0.027 for T cells and p= 0.025 for NK 
cells). Baseline B- and NK-cell numbers did not influence B- and T-cell reconstitution, whereas the 
baseline number of CD4+ T cells influenced CD4+ T-cell reconstitution. Analysis of reconstitution of NK 
cells over the first year of treatment in a subset of 6 patients demonstrated a persistent increase in the 
proportion of CD56bright NK cells over the first 6 and 12 months of follow up (p= 0.04 at month 6). We 
observed an overall decrease in the proportion of memory B cells (p=0.01 at month 6 and p=0.02 at 
month 12) and an increase in the regulatory phenotype (p=0.03 at month 1 and p=0.04 at month 3). 
Conclusion: Alemtuzumab expands regulatory NK and B cell subsets. Responders vs non responders 
have differential T- and NK cell reconstitution. Further experiments are ongoing to expand the sample 
with the analysis of cell subpopulations of the 26 patients enrolled. 
 
 
055 - Mir-142-3p As A New Molecular Target Of Dmf To Prevent Inflammation-driven 
Synaptopathy And Motor Disability In Experimental Ms  
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Excitotoxic synaptopathy is emerging as an early pathophysiological hallmark of multiple sclerosis (MS) and 
of its mouse model, experimental autoimmune encephalomyelitis (EAE). It includes increased glutamategic 
transmission induced by inflammation that, in the long-term, can cause disabling neuronal damages, leading 
to motor and cognitive dysfunctions. Recently, by investigating the molecular mechanisms underlying EAE 
synaptopathy, we revealed IL-1beta- miR142-3p-GLAST/EAAT1 as a new regulatory axis in EAE 
cerebellum. Since EAE/MS synaptopathy is precocious and potentially reversible, it represents an attractive 
therapeutic target. Thus, we asked whether EAE synaptopathy could be directly targeted by disease-
modifying treatments, like the oral drug dimethyl fumarate (DMF), which metabolizes to active metabolite 
monomethyl fumarate (MMF). Both peripheral and intracerebroventricular therapeutic treatments revealed 
that, respectively, DMF and MMF ameliorate cerebellar glutamatergic transmission in EAE mice, exerting a 
neuroprotective effect. Additionally, ex vivo electrophysiological experiments in EAE cerebellar slices 
showed that acute MMF incubations are able to correct glutamategic current abnormalities. Mechanistically, 
we observed that MMF reduces the expression of miR-142-3p, the crucial effector of the Il-1beta excitotoxic 
signal, with consequent increase of its target the glial glutamate transporter GLAST/EAAT1. 
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The observation that DMF and MMF led to inhibition of miR-142-3p pathway both in vivo and ex vitro 
prompted us to determine the effects of DMF treatment in EAE miR-142 defective mice. Notably, we earlier 
observed that miR-142 knock-out mice were fully resistant to EAE induction, highlighting an important role 
for miR-142-3p also in the immune system. Here, we characterized EAE miR-142 heterozygous (HE) mice 
and we noticed that their susceptibility to EAE induction was similar to the wild type (WT) littermates but, 
most importantly, that cerebellar glutamatergic synaptopathy was already rescued in EAE-miR-142 HE mice. 
Moreover, a preventive and peripheral DMF treatment was more effective in improving motor disability in 
EAE-miR-142 HE mice than in WT mice.   
Altogether these results reveal for the first time that DMF or MMF exert neuroprotective and therapeutic 
effects by the inhibition of miR-142-3p in EAE and highlight miR-142-3p as promising molecular target in 
both the nervous and immune systems with relevant therapeutic implication for MS. 
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049 - The Novel Role Of Hnf4a In Multiple Sclerosis And Experimental Autoimmune 
Encephalomyelitis  
 
Maria Maddalena Valente (1) - Marco Di Dario (1) - Ramesh Menon (1) - Emanuela Colombo (1) - Claudia Bassani (1) - 
Davide Mazza (2) - Lucia Moiola (1) - Gloria Dalla Costa (1) - Vittorio Martinelli (1) - Giancarlo Comi (1) - Cinthia Farina (1) 
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Hepatocyte nuclear factor 4 α (HNF4α) is a nuclear receptor belonging to hormone receptor superfamily and 
its transcriptional activity is mainly regulated by long chain fatty acids. In hepatocytes, enterocytes and 
pancreatic cells it is highly expressed and regulates the transcription of genes involved in glucose and lipid 
metabolism. Its mutation results in maturity onset diabetes of the young (MODY-1). Recently we identified in 
this transcription factor the main epigenetic interactor of genes differentially expressed in immune cells of 
male and female patients affected by multiple sclerosis (MS). Although HNF4α may be expressed in immune 
cells, there is no evidence about its role in immunity. Here we characterized its function in MS models. As 
first step, to investigate HNF4α ability to modulate immune cell activation, we treated human PBMC with two 
HNF4α antagonists that specifically bind HNF4α ligand binding pocket and reduce its accessibility to the 
endogenous ligands. Both drugs reduced monocyte and T lymphocyte activation in a concentration-
dependent manner. Moreover, drugs administration in experimental autoimmune encephalomyelitis (EAE) 
mice significantly reduced disease severity and onset and T cell responses to the encephalitogenic MOG 
peptide. Bioinformatic network study of PBMC transcriptomics from patients at different stages of MS 
unraveled a transcription factor (TF) hub around HNF4α, SP1 and c-Myc. Indeed, at protein level, TF nuclear 
expression was higher in patient-derived PBMC compared to healthy donor counterpart and this increase 
was regulated by immune cell activation. However, when we tested TF antagonists in combination in vitro 
and in vivo models they did not display a synergic effect, suggesting that the optimal inhibition was achieved 
when each antagonist was given alone.Finally, we verified whether MS associated environmental factors, 
like vitamin D and cigarette smoke, can modulate TF expression. Cigarette smoke extract promoted immune 
cell activation and TF expression, whereas the physiological level of vitamin D reached the opposite result. 
Altogether these data indicate that HNF4α: 1) is upregulated in patients at different stages of MS; 2) sustains 
immune cell activation; 3) is modulated by different environmental factors. Therefore, HNF4α blockage may 
represent a novel therapeutic strategy for MS treatment.  
Supported by Merck-Serono. 
 
 
059 - Eomesodermin Controls A Unique Differentiation Program In Human Il-10 And 
Ifn-gamma Co-producing Regulatory T-cells. Role Of Eomes+tr1-cells In Multiple 
Sclerosis?  
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Whether human IL-10 producing regulatory T-cells (“Tr1”) represent a distinct differentiation lineage or an 
unstable activation stage remains a key unsolved issue. Here, we report that Eomesodermin (Eomes) acted 
as a lineage-defining transcription factor in human IFN-gamma/IL-10 co-producing Tr1-like cells. In vivo 
occurring Tr1-like cells expressed Eomes, and were clearly distinct from all other CD4+T-cell subsets, 
including conventional cytotoxic CD4+T cells. In particular, they expressed Granzyme (Gzm)-K, but had lost 
CD40L and IL-7R expression. Eomes antagonized the Th17 fate, and directly controlled IFN-gamma and 
GzmK expression. However, critical Tbox binding sites that regulate IL-10 expression in mice were not 
conserved in humans, and Eomes binding to the distal IL-10 promoter was not detectable in human CD4+T-
cells. A pre-commitment to a Tr1-like fate, i.e. concominant induction of Eomes, GzmK and IFN-gamma, was 
promoted by IL-4 and IL-12-secreting myeloid dendritic cells. Consistently, Th1 effector memory cells 
contained pre-committed Eomes+GzmK+T-cells. Stimulation with TCR agonists and IL-27 promoted the 
generation of Tr1-like effector cells by inducing as switch from CD40L to IL-10. Thus, Eomes+Tr1-cells are 
effector cells with regulatory functions of a unique GzmK-expressing T-cell subset. Preliminary evidence in 
MS patients suggests that they are recruited to the CSF following relapses and responded to viral antigens, 
implying that they could inhibit anti-viral immune responses. 
 
 
053 - Saccharomyces Cerevisiae Sk1 Activates Human Plasmacytoid Dendritic 
Cells: Possible Implication In Multiple Sclerosis  
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Multiple sclerosis (MS) is a chronic inflammatory autoimmune disease in which the immune system destroys 
myelin in the central nervous system. The cause of multiple sclerosis is unknown but there are several 
evidences that associate a genetic basis of the disease with environmental causes. 
Recently, an important association between intestinal dysbiosis and development of MS is emerging. The 
intestinal microbiota includes bacteria, fungi and viruses, and have a strong impact on immune cells. In 
particular, innate immune cells, such as dendritic cells, are able to respond to microorganisms. It is well 
known that myeloid dendritic cells (mDCs) mainly respond to bacteria and fungi, while plasmacytoid dendritic 
cells (pDCs), are specialized in the response against viral stimuli. However, emerging evidences 
demonstrated that also pDCs might respond to fungi, although the mechanisms are still unknown. In this 
study we evaluated the response of human pDCs to different strains of Saccharomyces cerevisiae, yeast 
largely used in the alimentary industry, and present in intestinal human microbiota. We found that SK1, yeast 
with high phylogenetic similarity to those isolated from fermentations in the African area, induces high levels 
of IFN-alfa, but have poor activity in maturation of pDCs. 
Moreover, we found that SK1 activates pDCs through the recognition of nucleic acids by Toll-like receptor 
(TLR)7 and TLR9. Importantly, while whole SK1 activates also mDCs, the nucleic acids of SK1 specifically 
activate pDCs. In particular, SK1 induce a subpopulation of pDCs, called P1 and defined as PD-L1+CD80–, 
that is specialized for type I interferon production. Interestingly, it has been demonstrated that P1-like 
population is enriched in autoimmune diseases, such as psoriasis and lupus erythematous, and we found 
that these population of pDCs is increased in the blood of active MS patients, compared to healthy donors 
and inactive MS patients. 
Taken together, these data indicate a relevant role of pDCs in the antifungal immune response. Moreover 
our data suggest that the uptake of fermentated food products may increase levels of Saccharomyces 
Cerevisiae with SK1-like properties in the gut of MS patients that could trigger activation of P1-like pDCs. 
Further investigations are needed to identify the function of P1-like pDCs induced by SK1 in MS patients that 
could be therapeutically modulated in order to promote an anti-inflammatory immune response required in 
MS disease. 
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060 - Tim-1 Glycoprotein Mediates Neutrophil-dependent Damage During Brain 
Neuroinflammation  
 
Jessica Arioli (1) - Anna Slanzi (1) - Elena Zenaro (1) - Silvia Dusi (1) - Enrica Caterina Pietronigro (1) - Barbara Rossi (1) - 
Nicola Lopez (1) - Davide Gioco (1) - Gabriele Angelini (1) - Gabriela Constantin (1) 
 
University Of Verona, Department Of Medicine, Section Of General Pathology, Verona, Italy (1) 

 

 

AUTOIMMUNE ENCEPHALITIS II MAY 8 
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Adipose mesenchymal stem cells (ASC) represent a promising therapeutic approach in neurological 
disorders like Multiple Sclerosis (MS). In the recent years, several lines of evidence indicate that most 
biological activities of ASC are mediated by cell-to-cell contact and/or through the release of soluble factors 
which influence the local microenvironment. The neuroprotective and neuroregenerative effect of ASC 
seems to be due to their paracrine activity through the release of micro and nanovesicles (exosomes). 
Indeed, we have recently demonstrated that ASC-derived nanovesicles ameliorate clinical and pathological 
aspects of experimental autoimmune encephalomyelitis (EAE) by modulating T cell activation and extra-
vasation to inflammatory sites.  
To make the approach more easily transferable to humans, in view of future therapies, an elucidation of 
action mechanisms and molecular/cellular target of nanovesicles becomes necessary. For this purpose we 
developed a non-invasive methods for the visualization of the homing of nanovesicles in vivo, using ultra-
small superparamagnetic iron oxide nanoparticles (USPIO). We evaluated the homing of USPIO-
nanovesicles by MRI after intravenous injection in both wild-type and EAE mice. However, labelled 
nanovesicles were not detected in brain and spinal cord after intravenous injection, probably due to the 
systemic administration that do not allow to visualize them. In order to improve the detection of labelled 
vesicles by MRI, we decided to perform an intranasal (i. n.) injection of the USPIO-nanovesicles. The results 
showed that, with i.n. administration, the vesicles were detected in the brain of the animals with both MRI 
and histochemical analysis. Noteworthy, preliminary MRI data showed that the nanovesicles administered i. 
n. reach the injured typical area of the disease. Ongoing experiments on EAE mice will provide further 
information on the site of action of exosomes giving insights in the cell target involved and in their therapeutic 
effect. 
 
 
026 - High Levels Of Perivascular Inflammation And Active White Matter Lesions At 
Time Of Death Are Associated With Rapidly Progressive Multiple Sclerosis  
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Multiple sclerosis is characterized by a heterogeneous disease course. Neuropathological studies have 
demonstrated an association between meningeal inflammation and cortical subpial pathology and a rapid 



Book of abstracts – XXVIII AINI Congress 
 

23 
 
 

disease course. In contrast, the association of perivascular white matter infiltrates, a hallmark of multiple 
sclerosis pathology, with different stages of lesion activity and clinical milestones is still unclear.  
As part of the systematic neuropathological analysis performed at the UK MS Society Tissue Bank, 20 
different anatomical areas from 269 post-mortem progressive MS cases (for which a detailed clinical report 
was available) were evaluated for the extent of perivascular inflammation (high/low) and presence of early 
active lesions. Staining with haematoxylin–eosin, LFB/PAS and LFB/MHC class II antigen were performed in 
all cases; 34 of these MS cases were also previously assessed for the presence of meningeal inflammation. 
A subgroup of cases was evaluated for quantitative analysis of CD20+ and CD3+ cells in perivascular 
infiltrates.  
High levels of perivascular inflammation were detected in 52% of cases and 22% of cases had early active 
lesions at the time of death. Early active lesions were present in 35% of cases with high levels of perivenular 
inflammation, but were less frequent (9%) in its absence. A shorter time from progression to death was 
associated with increased prevalence of early active lesions and high levels of perivascular inflammation in 
the cases examined (both p<0.0001). Independently, earlier age of onset and shorter time from onset to 
progression further increased the prevalence of these features. A shorter time from onset of progression to 
wheelchair use was associated with a higher prevalence of early active lesions (OR 0.921, 95% CI (0.858, 
0.989), p=0.0230) and a higher level of perivascular inflammation (OR 0.932, 95% CI (0.886, 0.981), 
p=0.0071). Elevated levels of meningeal inflammation were associated with a high degree of perivascular 
inflammation (29/34), characterized by significantly higher levels of B cells as shown by a subgroup analysis.  
Substantial inflammatory activity was observed at the time of death in progressive MS. The association of 
early active lesions and high levels of B-cells enriched perivascular infiltrates with a rapid progressive phase 
and high levels of meningeal inflammation suggest a key role of white matter inflammation in progressive 
multiple sclerosis. 
 
 
032 - Assay Comparison In Myelin Oligodendrocyte Glycoprotein Antibodies 
Detection  
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Introduction: IgG against the myelin oligodendrocyte glycoprotein (MOG-IgG) have been recently 
associated with a range of acquired demyelinating disorders such as optic neuritis (ON), transverse myelitis 
(TM), and acute disseminated encephalomyelitis (ADEM), defined as MOG encephalomyelitis (MOG-EM). 
Cell-based assay (CBA) is considered the gold standard technique for MOG-IgG detection, but a consensus 
on the laboratory standardization is still lacking. Currently used assays include: a) live CBA for total IgG (L-
CBA-IgGtot); b) live CBA for IgG1 (L-CBA-IgG1); c) commercial fixed CBA for total IgG (F-CBA). We aimed to 
identify the best laboratory strategy for MOG-IgG detection in routine diagnostics. 
Methods: We tested 1557 serum samples consecutively sent to our laboratory for MOG-IgG detection plus 
98 controls from patients with multiple sclerosis (MS), or other neurological disorders (OND) using L-CBA-
IgGtot (positivity cut-off, 1:160 dilution). All positive samples were titred and tested for the IgG1 subclass (L-
CBA-IgG1, 1:20 dilution). A total of 254 samples (from 204 patients) with available clinical information 
entered the validation study. Patients were classified as having MOG-EM, MS or OND. Among the 254 
samples, 118 were selected for the evaluation of F-CBA (1:10 dilution). 
Results: Ninety-nine/254 samples (64.3%) from 57 patients were positive with any assay. A ROC curve 
analysis confirmed that 1:160 is the best positivity cut-off for L-CBA-IgGtot. The diagnostic performance of the 
2 CBAs were: L-CBA-IgGtot:  sensitivity=85.3%; specificity=93.4%, L-CBA-IgG1: sensitivity=75.6%; 
specificity= 100%. Twenty-six samples/99 (26.3%) from 15 patients yielded discrepant findings, resulting 
negative for MOG-IgG1. Interestingly, all 4 patients with MOG-IgGtot titring ≥640 (range: 640-5120) had 
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MOG-EM (monophasic TM=2, relapsing TM=1, ADEM=1), 3 with MOG-IgG2 and 1 without an identifiable 
subclass. In the subgroup analysis, F-CBA showed sensitivity=81.1%; specificity=97.1% (10 IgG1 positive 
MOG-EM were negative, and 2 OND were positive). 
Conclusions: L-CBA-IgG1 showed the highest specificity, but can miss clinically relevant MOG-IgG, 
including those of subclasses other than IgG1. F-CBA showed rather good performance, although accuracy 
was slightly lower vs both L-CBAs. The meaning of MOG-IgG subclasses other than IgG1 warrants further 
studies. 
 
 

NEUROIMMUNOLOGY IN MOOD AND SLEEP DISORDERS I MAY 9 
 
021 - Th17/treg Cells, Related Cytokines And Non-neuronal Cholinergic System In 
Obstructive Sleep Apnea  
 
Lucia Velluto (1) - Biancamaria Guarnieri (1) - Chiara D'Angelo (2) - Erica Costantini (2) - Gianluigi Cerroni (1) 
 
Villa Serena Hospital, Neurology Department, Città  Sant’angelo,  Pescara, Italy (1) - University "g.d'annunzio" Chieti-pescara, 
Department Of Medical, Oral And Biotechnological Sciences, Chieti, Italy (2) 
 
Obstructive sleep apnea (OSA) is a chronic condition characterized by momentary cessation/reduction in 
breathing during sleep due to intermittent obstruction of the upper airway. The repetitive cycles of 
hypoxia/reoxygenation and connected arousals activate inflammatory pathways, and the cardiovascular 
dysfunction. 
Recently, several genes underlying inflammatory pathways have been demonstrated to be differently 
expressed in peripheral blood leukocytes of patients with OSA, suggesting that OSA activates widespread 
pro-inflammatory networks increasing the levels of inflammatory mediators that promote development of 
medical comorbidities.   
Contemporary studies have speculated the importance of Th17, other than Th1 cells, in OSA, and keeping in 
mind the ability of non-neuronal cholinergic system to inhibit inflammation, the purpose of this study was to 
evaluate the balance Th17/Treg cells, the levels of related cytokines and cholinergic system in OSA patients. 
Subjects with confirmed OSA by overnight polysomnography (PSG) were recruited. Only women in 
menopause have been included   
Control subjects were matched to OSA patients for gender, age, BMI, and have been included if scored a 
low risk for sleep apnea at the Berlin Questionnaire. All subjects completed the Epworth sleepiness scale 
too. All of them have been referred to the Sleep Disorders Center, Dept. of Neurology, Villa Serena Hospital, 
Città Sant’Angelo (Pescara), Italy. Demographic data and clinical history have been collected. 
Total RNA was extracted from the PBMCs to evaluate the ROR, Foxp3, IL-17, IL-6, TGFb, AChE and 
a7nAChR expression by Real-TimePCR, and plasma levels of cytokine, and cholinergic markers were 
measured by commercial kit 
Our results point out higher peripheral Th17 and Th17-related cytokines and lower TGF-b  and choline levels 
as well as the AChE expression and activity and a7nAChR expression in OSA patients compared to control. 
The levels of choline, AChE and BuChE activity were higher in man with OSA respect to women with OSA 
and control subjects.   
Our data offered evidence for the involvement of Th17/Treg cells, pro- and anti-inflammatory cytokines and 
non-neuronal cholinergic system in OSA patients.  
The understanding of the interaction of the immune imbalance and cholinergic network may be a future 
therapeutic approach for inhibiting systemic inflammatory processes in order to reduce cardiovascular and 
potentially neurocognitive dysfunction associated with OSA. 
 
 
020 - Longitudinal Data On White Matter And Immunological Alterations In The 
Various Phases Of Bipolar Disorder  
 
Paola Magioncalda (1) - Matteo Martino (2) - Bruno Sterlini (3) - Samuele Tardito (4) - Benedetta Conio (1) - Daniel Russo (1) - 
Laura Capobioanco (1) - Daniela Fenoglio (5) - Gilberto Filaci (5) - Matilde Inglese (6) - Mario Amore (7) 
 
Department Of Neuroscience, Rehabilitation, Ophthalmology, Genetics, Maternal And Child Health, Section Of Psychiatry, University Of 
Genoa, Genoa, Italy (1) - Department Of Neurology, Icahn School Of Medicine At Mount Sinai, New York, Usa (2) - Department Of 
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Experimental Medicine, University Of Genoa, Genoa, Italy (3) - Research Laboratory And Academic Division Of Clinical Rheumatology, 
Department Of Internal Medicine, University Of Genoa, Genoa, Italy (4) - Centre Of Excellence For Biomedical Research, University Of 
Genoa, Genoa, Italy (5) - Department Of Neuroscience, Rehabilitation, Ophthalmology, Genetics, Maternal And Child Health, Section Of 
Neurology, University Of Genoa And Irccs Ospedale Policlinico San Martino, Genoa, Italy (6) - Department Of Neuroscience, 
Rehabilitation, Ophthalmology, Genetics, Maternal And Child Health, Section Of Psychiatry, University Of Genoa And Irccs Ospedale 
Policlinico San Martino, Genoa, Italy (7) 
 
Background: White matter (WM) microstructural abnormalities and signs of immunological activation were 
consistently demonstrated in bipolar disorder (BD).  In our previous work, we found consistent widespread 
WM microstructure alterations, mainly affecting the midline regions (such as the corpus callosum, CC), in the 
active phases of BD, and in mania especially. Furthermore, we detected immune changes in mania again, 
characterized by an increase in circulating early generated CD4+ T cells (CD28+) and reduction of activated 
CD8+ T lymphocytes (CD28-), in turn correlating with WM alterations. In order to better understand and 
characterize the apparently state-dependent WM and immunological changes in BD, we aimed to confirm 
and extend these transversal (inter-subjects) findings in a longitudinal (intra-subject) perspective.  
Methods: Manic (n=20) and depressed (n=21) patients, who were part of the sample of our previous 
transversal study (baseline, T0), were re-evaluated after a minimum period of 6 months during euthymia (T1) 
with MRI and clinical examinations. In a subset, blood samples were also collected at T1. We investigated: 
(A) diffusion tensor imaging (DTI)-derived fractional anisotropy (FA) and radial diffusivity (RD), using a tract-
based spatial statistics (TBSS) approach; (B) circulating CD4+ and CD8+ T cell subpopulations frequencies 
(i.e., CD4+CD28+, CD4+CD28-, CD8+CD28+, and CD8+CD28- T cells) using flow cytometry. DTI and 
immunological parameters were compared between T0 and T1 patients’ groups in order to detect potential 
longitudinal changes across the different phases of illness. 
Results: We found: (A) a significant combined FA-RD alteration, especially in midline regions (i.e., the CC) in 
manic patients at T0 when compared to HC, and then a significant increase/decrease in the FA/RD values of 
such altered areas in BD patients passing from the manic phase (T0) to euthymia (T1); (B) a significant 
increase of circulating CD8+CD28- T cells subset in BD patients passing from the active phases (T0) to 
euthymia (T1).  
Discussion and Conclusion: These preliminary results seem to confirm our previous findings in a longitudinal 
perspective, suggesting that WM and immunological alterations occurring in mania and depression partially 
normalize during the euthymic phase. These evidences contribute to a better understanding of the 
pathophysiology of BD, potentially relevant for developing of new therapies. 
 
 
068 - Pd-l2 - Enriched Evs Contribute To Immunosuppression And Are A Promising 
Novel Marker In Neuro-inflammatory Diseases 
 
Tommaso Croese (1) - Susanna Manenti (2) - Annamaria Finardi (3) - Roberto Furlan (4) 
 
Inspe, Clinical Neuroimmunology Unit, San Raffaele Hospital, Milano, Italy (1) - Inspe, Clinical Neuroimmunology Unit, Università Vita E 
Salute San Raffaele, Milano, Italy (2) - Inspe, Clinical Neuroimmunology Unit, San Raffaele Hospital, Milan, Italy (3) - Inspe, Clinical 
Neuroimmunology Unit, San Raffaele Hospital, Milan, Italy (4) 
 
Programmed death 1 (PD-1) and its ligands PD-L1 (CD274) and PD-L2 (CD273) are key inhibitors in 
immune response. Cross-linking of PD-1 is known to attenuate signalling from the T cell antigen receptor 
(TCR) and inhibits population expansion, cytokine production and cytolitic function of T cells. The effects of 
binding to alternative receptors of PD-L1 and PD-L2 (respectively B7-1 and RGMb) and the underlying 
biological mechanisms need to be better investigated.  We have previously observed in our lab that there is 
an over-expression of PD-L2 in an animal model of neuroinflammation (EAE) which correlates positively with 
disease progression. Here, we show that myeloid cells polarized with anti-inflammatory stimuli increase PD-
L2 expression and that PD-L2 enriched Extracellular Vesicles (EVs) suppress PD-1 expression and 
surprisingly increase CD4+ T cells proliferation. Moreover, from forerunning analysis, we measured an 
altered ratio of PD-L2/PD-L1 expression in the CSF of patients with neuroinflammatory disorders such as 
Multiple Sclerosis (MS). Further studies will better clarify PD-L2 downstream effects and pave its promising 
role as a prognostic factor in neuroinflammatory disorders. 
 
 
 
 
 



Book of abstracts – XXVIII AINI Congress 
 

26 
 
 

NEUROIMMUNOLOGY IN MOOD AND SLEEP DISORDERS II MAY 9 
 
071 - Neuro-inflammatory Markers Correlate With White Matter Microstructure In 
Bipolar Disorder  
 
Veronica Aggio (1) - Sara Poletti (1) - Lorena Fabbella (2) - Elena Mazza (1) - Annamaria Finardi (2) - Elisa M.T. Melloni (1) - 
Andrea Falini (3) - Roberto Furlan (2) - Francesco Benedetti (1) 
 
Irccs San Raffaele Hospital, Division Of Neuroscience, Psychiatry And Clinical Psychobiology Unit, Milan, Italy (1) - Irccs San Raffaele 
Hospital, Institute Of Experimental Neurology, Clinical Neuroimmunology Unit, Milan, Italy (2) - Irccs San Raffaele Hospital, Division Of 
Neuroscience, Functional Neuroradiology Unit, Milan, Italy (3) 
 
Introduction: Bipolar disorder (BD) represents one of the most severe affective disorders, and despite 
several decades of research, its etiology still remains unclear. An increasing amount of data seems to 
suggest white matter (WM) microstructure alterations as a strong biomarker of the disorder. Neuroimaging 
studies consistently reported a widespread pattern of increased radial diffusivity (RD) and mean diffusivity 
(MD), accompanied by a reduced axial diffusivity (AD), and fractional anisotropy (FA). These neuroimaging 
data have not been completely explained from a biological perspective, even if recent literature suggests a 
key role of an inflammatory condition. Evidence for a possible involvement of the immune system in BD, has 
been steadily accumulating in recent years, involving both peripheral and CNS alterations. Moreover, recent 
studies started investigating neurofilaments light (NfL) levels, considered as markers of subcortical 
myelinated axons and neuronal damage, in relation to BD. Therefore, the aim of the present study is to 
investigate a possible association of a 27 cytokines panel and NfL levels with WM microstructure in BD.  
Methods: Eighty-seven inpatients in course of BD type I underwent MR acquisition (3.0 Tesla scanner) and 
a venous blood sampling to measure plasmatic cytokines concentrations of a 27-plex assay (Luminex, Bio-
Rad). In a subsample of 55 patients, also plasmatic NfL concentrations by Simoa (Quanterix) immunoassay 
has been obtained. Voxelwise DTI analyses were performed using Tract-Based Spatial Statistics model with 
Threshold-free cluster enhancement (TFCE) correction (p=0.05). Cytokines and NfL concentrations were 
correlated with DTI measures of FA, AD, RD, and MD. We accounted for the effects of nuisance covariates 
known to influence WM integrity: age, gender, and lithium serum concentrations. 
Results. several cytokines associates with WM microstructure indexes, specifically: IL-1beta, FGF-b, MIP-
1alpha negatively associates with FA and positively with RD; IL-7 negatively correlated with FA; IL-9 
negatively associates with AD; and PDGF-bb negatively associates with RD. Finally, NfL levels positively 
associates with AD.  
Conclusions: inflammatory cytokines show a negative association with FA and a positive association with 
RD in line with previous studies reporting a widespread detrimental effect of chronic neuroinflammatory 
condition in BD. Despite that, NfL, that has been generally interpreted as a biomarker of neurodegeneration 
and axonal damage, here associated positively with AD, usually interpreted as representative of structural 
integrity and directionality of axons. These findings, underline the need of a deeper investigation of these 
markers, with regard to the hypothesis of WM alterations in BD as biomarker of neuroplasticity activities 
related to the neuroinflammatory condition. 
 
 
010 - Sympathetic Nervous System Signals To Beta-3 Adrenergic Receptor-
expressing Bone Marrow Cells Promote Lymphoid Hematopoiesis In Experimental 
Autoimmune Encephalomyelitis   
 
Tiziana Vigo (1, 2) - Federico Ivaldi (2) - Giovanni Ferrara (2) - Maria Cristina Mariani (2) - Marco Scotto (3) - Nicole Kerlero 
De Rosbo (2) - Antonio Uccelli (1, 2) 
 
Irccs Ospedale Policlinico San Martino, Unità Di Neuroscienze, Genoa, Italy (1) - University Of Genoa, Dinogmi, Genoa, Italy (2) - Isituto 
Italiano Di Tecnologia, Nanoscopy&nic, Genoa, Italy (3) 
 
In bone marrow (BM), mesenchymal stem cells (MSC) contribute to the homeostasis of the hematopoietic 
niche, producing factors which promote a quiescent hematopoietic stem cell (HSC) state. The sympathetic 
nervous system negatively controls the expression of these factors through the neurotransmitter 
norepinephrine (NE), whose interaction with b3-adrenergic receptors (B3AR) expressed by MSC contributes 
to HSC mobilization, proliferation and myeloid differentiation in models of diabetes, stroke and stress, 
respectively.  
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We have assessed how b3-adrenergic transmission affects hematopoiesis in experimental autoimmune 
encephalomyelitis (EAE), a T-cell-mediated model for multiple sclerosis. 
From 1 day after immunization (dpi) with the encephalitogen, we observed a significant increase of NE in the 
BM, followed by reduced expression of genes controlled by NE. Confocal analysis of BM displayed an 
increase of tyrosine hydroxylase (TH)-positive perivascular fibers and of TH+ lymphocytes in BM 
parenchyma. Cytofluorimetric analysis of HSC showed a significant increase of Lineage-/Sca1+/cKit+ (LSK) 
cells. Quantification of common lymphoid (CLP) and common myeloid (CMP) progenitors revealed a 
lymphoid bias of hematopoiesis from 3 dpi. Mobilization of LSK from the BM occurred from 7 dpi, 
concomitantly with an increase of c-Kit+ precursors in the thymus. Chemical blockade of B3AR impaired 
differentiation of HSC into CLP, while promoting CMP generation, and prevented both the mobilization of 
LSK and the increase of c-Kit+ precursors in the thymus at 7dpi.  
These results indicate that SNS signals early elicited upon EAE induction activate MSC through B3AR and 
shape hematopoiesis promoting the generation and mobilization of lymphoid precursors. 
 
 
080 - Atf6 Increase Following Oxidized-low-density-lipoprotein Vaccination  
 
Maira Gironi (1, 2) - Annamaria Finardi (1) - Martina Diceglie (1) - Tommaso Croese (1, 2) - Giancarlo Comi (1, 2) - Roberto 
Furlan (1) 
 
San Raffaele Scientific Institute, Division of neuroscience - INSPE - Institute of Experimental Neurology, Neuroimmunology Unit (1) - San 
Raffaele Scientific Institute, Department of neurology (2) 

 

Oxidative stress and biolipids are both involved in Multiple Sclerosis pathogenesis. Oxidized-Low-Density-
Lipoprotein (oxLDL) is the major product of lipid peroxidation. We previously described a positive correlation 
between mild MS clinical course and antibodies against oxLDL (anti-oxLDL Abs). Interestingly anti-oxLDL 
Abs have been associated to a protective role in other immune-mediated diseases such as early rheumatoid 
arthritis and Systemic Lupus Erythematosus.  We run a preclinical study vaccinating mice affected by 
experimental autoimmune encephalomyelitis (EAE) with synthetic Oxidized LDL. Controls animals were 
treated with CFA or PBS. Preventive (14 days before MOG immunization) ox-LDL vaccination protects mice 
from EAE. One out of ten mice of this group displayed clinical signs of EAE (p=0.0134 vs CFA). Mice 
vaccinated according to a therapeutic protocol display a milder disease course, although significantly 
different vs untreated mice but not vs CFA group. Preventively treated mice, at time of EAE induction, show 
the highest titer of anti-oxLDL antibodies IgG, measured by ELISA. These antibodies were still present 34 
days later. Infiltrating cells, degree of demyelination and axonal loss were statistically significant lower in 
mice preventively vaccinated with ox-LDL as compared to all other groups. 
To further dissect the mechanism of beneficial effect of ox-LDL vaccination we evaluated by RT-PCR, brain 
and spinal cord homogenate for the expression of principal immunoloigical markers of Th1, Th2, Th17 M1, 
M2, Treg activation. Together with immunological analyses, crucial molecules involved in Endoplasmic 
Reticulum (ER) Stress response activation were studied. 
Indeed, oxLDL trigger Acid Sphingomyelinase pathway in turn activating other ER membrane proteins like 
PERK, ATF6, IRE1,GRP78 and CHOP. 
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016 - Are There Antibodies To Neuronal Surface Antigens In Patients Given A 
Diagnosis Of Neurodegenerative Disorder?  
 
Maria Pia Giannoccaro (1) - Matteo Gastaldi (2) - Leslie Jacobson (3) - Veria Vacchiano (1) - Giulia Perini (4) - Diego 
Franciotta (2) - Rocco Liguori (5) - Angela Vincent (3) 
 
University Of Bologna, Department Of Biomedical And Neuromotor Sciences, Bologna, Italy (1) - Irccs Mondino Foundation, 
Neuroimmunology Laboratory, Pavia, Italy (2) - Oxford University, Nuffield Department Of Clinical Neurosciences, Oxford, United 
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Kingdom (3) - Irccs Mondino Foundation, General Neurology Department, Pavia, Italy (4) - Irccs Institute Of Neurological Sciences Of 
Bologna, Bellaria Hospital, Bologna, Italy (5) 
 
Background. Antibodies against neuronal surface antigens (NSA-Ab) frequently associate with cognitive 
impairment, often as the first and prevalent manifestation, but few studies have systematically assessed the 
frequency of NSA-Ab in consecutive patients with established neurodegenerative disorders.  
Methods. We studied sera of 94 patients (41F, 53M), aged 69 ± 9.7 years, with neurodegenerative 
conditions, and of 50 population controls aged over 60 years. Sera were screened for NSA-Ab by 
immunohistochemistry on rat brain sections and immunofluorescence on hippocampal rat cultured neurons. 
Antibodies to specific antigens were investigated by cell-based assays (CBAs). After testing, we 
dichotomized patients on the basis of two main clinical presentation, parkinsonism or dementia, and 
evaluated the association between clinical, CSF and radiological findings and the presence of NSA-Ab.  
Results. Overall 28 patients (29.7%) showed some neuronal immunoreactivity (either on CBAs, 
tissue or neurons), compared with only one control (2%; NMDAR-ab positive) (P <0.0001, Fishers’ exact 
test). Fourteen patients (14.9%) had specific antibodies: 7 GlyR, 1 CASPR2, 2 LGI1, 3 GABAAR (1 co-
reactive for AMPAR), 1 to GABABR. Two patients (2.1%) had undetermined reactivities on both tissue and 
neurons, four (4.2%) only on tissue and 8 (8.5%) only on neurons. Among parkinsonism patients, 
seropositive status (n=11/34) did not associate with any specific parkinsonism features; however, 
seropositive patients showed more severe cognitive impairment (P=0.039, Mann-Whitney U-test) than those 
without antibodies. Among patients presenting with dementia, seropositive cases (n=17/60) had more 
frequently undefined diagnosis (P=0.013, Pearson Chi-Square), subacute onset (P=0.001, Fisher’s exact 
test) and ataxia at examination (P=0.04, Fisher’s exact test) than the 43 seronegative. Seropositive status 
was also associated with the absence of brain atrophy (P=0.01, Fisher’s exact test) and the presence of 
aspecific EEG changes (i.e. slow-waves) (P=0.013, Fisher’s exact test). 
Discussion. NSA-Ab are frequent in patients diagnosed with neurodegenerative disorders, particularly in 
those presenting with dementia. NSA-Ab are associated with subacute onset and patients often do not 
present all the criteria to fulfill a specific neurodegenerative disease diagnosis. The significance of these 
antibodies and their possible primary or secondary roles need to be investigated in prospective studies. 
 
 
017 - Intrinsic Factor Recognition Promotes T Helper 17 / T Helper 1 Autoimmune 
Gastric Inflammation In  Patients With Pernicious Anemia 
 
Jacopo Bitetti (1) - Arianna Troilo (1) - Alessia Grassi (1) - Luisa Petrone (2) - Fabio Cianchi (3) - Marisa Benagiano (1) - 
Chiara Della Bella (1) - Nagaja Capitani (4) - Sofia D'Elios (5) - Simona Tapinassi (1) - Annalisa Azzurri (6) - Heba Alnwaisri 
(1) - Jacopo Romagnoli (7) - Nicola Bizzaro (8) - Mathijs Bergman (9) - Cosima Tatiana Baldari (4) - Mario Milco D'Elios (5) 

 

Department of Experimental and Clinical Medicine, University of Florence, Italy (1) - Endocrinology, Careggi Hospital, Florence, Italy (2) - 
Department of Surgery, University of Florence, Florence, Italy (3) - Department of Life Sciences, University of Siena (4) - Department of 
Clinical and Experimental Medicine, University of Pisa, Italy (5) - Toscana Centro Hospital, Firenze-Prato, Italy (6) - Surgery Rome Catholic 
University, Italy (7) - San Antonio Hospital, Tolmezzo, Italy (8) - Amsterdam Institute for Molecules, Medicines and Systems, Vrije 
University, Amsterdam, The Netherlands (9) 

 

Keywords  
Intrinsic factor, interferon-gamma, interleukin-17, pernicious anemia, atrophic gastritis 
 
The intrinsic factor  is the major humoral autoantigen in pernicious anemia / autoimmune gastritis. Although 
many studies have examined the autoantibody response to intrinsic factor and H+,K+-ATPase, no information 
is available on possible pathogenic mechanisms mediated by intrinsic factor - specific gastric T cells. Aim of 
this study was to investigate intrinsic factor-specific T cells in the gastric mucosa of pernicious anemia 
patients and define their functional properties. For the first time we provide evidence that gastric mucosa of  
pernicious anemia patients harbour a high proportion (20%) of autoreactive activated CD4+ T-cell clones that 
specifically recognize intrinsic factor. Most of these clones (94%) showed a T helper 17 or T helper 1 profile. 
All intrinsic factor-specific clones produced tumor necrosis factor-α, interleukin-21 and provided substantial 
help for B-cell immunoglobulin production. Most mucosa-derived intrinsic factor-specific T-cell clones 
expressed cytotoxicity against target cells. Our results indicate that activation of intrinsic factor-specific T 
helper 17 and T helper 1 T cells in the gastric mucosa represent a key effector mechanism in pernicious 
anemia suggesting that the T helper 17 / T helper 1 pathway may represent a novel target for the prevention 
and treatment of the disease.  
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022 - Endogenous Neural Stem Cells Of The Subventricular Zone Regulate The 
Functionality Of The Striatum.  
 
Erica Butti (1) - Stefano Cattaneo (1) - Marco Bacigaluppi (1) - Marco Cambiaghi (3) - Elena Brambilla (1) - Maddalena 
Ripamonti (1) - Marco Cicerone (2) - Patrizia D'Adamo (2) - Mathias Hoehn (4) - Stefano Taverna (1) - Gianvito Martino (1) 
 
Neuroimmunology Unit, Division of Neuroscience, INSPE, San Raffaele Hospital, Milan, Italy (1) - Molecular genetics of mental 
retardation, Division of Neuroscience, San Raffaele Hospital, Milan, Italy (2) - Laboratory of Behavioral Neurophysiology, Department of 
Neuroscience "Rita Levi-Montalcini", University of Turin (3) - In-vivo-NMR Laboratory, Max Planck Institute for Metabolism Research, 
Cologne, Germany (4) 

 

Adult endogenous neural precursor cells (eNPCs) in the rodent subventricular zone (SVZ) are known to 
contribute to long-term neurogenesis in the olfactory bulbs.  
Aim of this study was to define the role of SVZ eNPCs in regulating striatal homeostatic functions. 
To reach this aim we studied the NestinTK mouse in which SVZ resident eNPCs can be selectively ablated 
upon ganciclovir (GCV) administration. 
GCV-NestinTK mice, devoid of eNPC in the SVZ, display on functional MRI and on local field potential 
experiments, alterations in brain connectivity between the two hemispheres and in the striatum. Accordingly 
GCV-NestinTK mice have an impairment of striatal functions such as learning, on T-maze and discriminative 
delay conditioning analysis. 
We thus detailed by patch clamp, at single cell level, the alterations occurring in the striatum We found that 
in GCV NestinTK mice, devoid of SVZ eNPCs, striatal MSNs are altered in morphology, but not in number. In 
particular we observed an increase of dendritic intersections, dendritic length and spine length compared to 
control mice. Moreover, MSNs of NestinTK mice after GCV administration had decreased spontaneous 
GABAergic synaptic activity. The fast spiking, parvalbumin (PV) positive interneurons, had no alterations in 
terms of number and in their synaptic activity. However on dual patch clamp, between MSNs and PV-
interneurons, we observed in GCV-NestinTK mice a reduction of the readily releasable pool size and of the 
vGAT+/PV+ perisomatic synapses on MSNs. Moreover, we observed in pairs formed by a PV-interneuron 
and a MSN, that evoked inhibitory post-synaptic currents (IPSCs) displayed a decreased decay time 
constant and a much higher failure rate in ablated mice with respect to the controls. Comparing the gene 
expression profile of the SVZ in GCV-NestinTK mice to controls, we found an enrichment in the matrisome 
genes and we identified a key growth factor.  
Our results highlight how eNPCs of the SVZ, besides their known neurogenic functions, are also a key in 
regulating and maintaining striatal functions in particular by acting on paravalbumin interneurons. 
 
 
023 - Mog35-55 Specific T Cells Loaded With Anti-cd20 Monoclonal Antibody Bound 
To Iron Oxide Nanoparticles Mitigate Eae In Mice  
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Research Center, Empoli, Italy (3) - Università Degli Studi Di Firenze, Dipartimento Di Medicina Sperimentale E Clinica, Firenze, Italy (4) 

 

Nanoparticles-based drug delivery systems have yielded a new powerful tool for treatment and diagnosis of 
several diseases. Nanoparticles can be suited in a wide field of medical applications, for example to cross 
blood brain barrier (BBB) and to reach the central nervous system (CNS) with an efficient drug delivery. We 
previously demonstrated that i.v. injected MOG35-55 reactive T lymphocytes loaded with iron oxide 
nanoparticles (NBR) migrate toward CNS in experimental autoimmune encephalomyelitis (EAE) and release 
NBR in the brain. In order to exploit this delivery system, we loaded MOG35-55 specific T cells with PGLA-
PEG-COOH surface covered NBR covalently bound to anti CD20 monoclonal antibody (1mg/ml clone 
SA271G2, 250µg/mouse; kindly provided by Ce.Ri.Col., Italy) and injected i.v. MOG-EAE mice at disease 
onset, 10 dpi. Animals were euthanized at 20 dpi. Conflicting data report an ambiguous role of anti CD20 
antibody in treating EAE, maybe depending on administration timing in relation to disease induction; here we 
investigated whether delivering anti CD20 bound to NBR by means of loaded NBR-T lymphocytes shifts the 
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anti CD20 action toward a cure, thanks to a more efficient effect in the CNS compared to the periphery. In 
our experiments, we evaluated the clinical score of treated mice compared to the control groups (PBS, anti 
CD20, T cell loaded with bare NBR) and we observed a lower disability in T-NBR-anti CD20 treated mice, 
compared to anti CD20 group, which exhibited a clinical score close to other control groups. Further, by 
means of Perls staining, specific for iron NBR, we confirmed the effectiveness of this system in reaching the 
spinal cord. In the same animals, we assessed NBR-antiCD20 B cells depletion efficacy in ex vivo isolated 
spleen followed by flow cytometry analysis and we found a comparable depletion rates between anti CD20 
and T-NBR anti CD20. T cells isolated from lymph nodes were analyzed for proliferative response after 
MOG35-55 in vitro stimulation. T-NBR-anti-CD20 treated EAE mice showed reduced proliferative response, 
compared to the other groups. Cytokine analysis showed in T-NBR-antiCD20 mice isolated cells a reduced 
production of proinflammatory cytokines, e.g. IFN-gamma and TNF-alpha. Spinal cord pathology confirmed 
the clinical observations: infiltrates and demyelinated areas are reduced in T-NBR- anti CD20 treated 
animals. We believe that our preliminary data are promising and deserve future investigations.  
 
 
030 - Ex Vivo Assessment Of The Effect Of Fingolimod On New Pathways Involved 
In Neuroprotection  
 
Federico Carlini (1) - Valentina Petrosino (1) - Nicole Kerlero De Rosbo (1) - Antonio Uccelli (1) 
 
University Of Genoa, Department Of Neurosciences, Rehabilitation, Ophthalmology, Genetics, Maternal And Child Health Unit 
(dinogmi), Genoa, Italy (1) 
 
Fingolimod (FTY) treatment for relapsing-remitting multiple sclerosis (MS) prevents T-cell infiltration into the 
CNS by blocking their egression from secondary lymphoid organs and inducing sphingosine 1-phosphate 1 
(S1P1) receptor internalization and degradation. S1P is also a modulator of glial cell activation and a direct 
effect of FTY on CNS cells expressing S1P1 has been suggested. In this context, treatment of experimental 
autoimmune encephalomyelitis (EAE) with FTY reduces both inflammatory infiltrates and neuropathological 
damage. We are investigating the effect of FTY on undescribed pathways involving galectins and repressor 
element 1-silencing transcription factor (REST) expressed by neural cells. Galectins (Gal), endogenous �-
galactoside-binding lectins that regulate innate and adaptive immune responses, have been involved in 
modulating microgial and astrocyte activation. Gal1, 3 and 9 are increased in MS lesions and were shown to 
reduce (Gal1 and Gal9) or enhance (Gal3) inflammation-induced neurodegeneration in EAE. We have 
postulated that S1P signaling affects expression of specific Gal in microglia and astrocytes and that 
modulation of this pathway could result in downregulation of neuroinflammation, thereby promoting 
neuroprotection. Dysregulation of REST, essential in regulating the generation of neural cells and in 
modulating their functions, has been associated with neurodegenerative diseases. As FTY binds directly to 
neurons, we have hypothesized that it could also affect an undescribed REST pathway. We have analyzed 
the expression of Gal 1, 3 and 9, REST isoforms (fREST, full length isoform, and REST4, which competes 
with fREST to derepress its targets), and REST target genes in EAE mice treated with FTY before (BDO) 
and from (ADO) disease onset. mRNA expression of both Gal1 and Gal3 was reduced in both BDO and 
ADO spinal cord, whereas their expression was higher in ADO striatum. BDO and ADO mice showed a 
significant reduction in fREST mRNA expression in spinal cord, with a concomitant REST4 mRNA 
upregulation; no variation in REST transcripts was observed in striatum. Preliminary analysis indicated some 
effects of FTY on expression of REST target genes, particularly a reduction in NAV1.2 and synapsin in BDO 
and ADO striatum. These results suggest that treatment with FTY can modulate both Gal expression and 
REST pathways, impacting on neuroinflammation and neurodegeneration. 
F. Carlini and V. Petrosino contributed equally to this work 
 
 
031 - Microglial Extracellular Vesicles As Therapeutic Vector For Neuroinflammation  
 
Giulia Marostica (1) - Annamaria Finardi (1) - Roberto Furlan (1) 
 
San Raffaele Scientific Institute, Clinical Neuroimmunology, Milan, Italy (1) 
 
Microglia is considered an eligible target against the progressive multiple sclerosis, but current available 
therapies do not allow its efficient targeting. As many cell types, microglia communicates with the 
neighbouring cells through a complex system of extracellular vesicles exchange. Recently my group 
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described that microglia derived-extracellular vesicles, engineered to encapsulate IL4, are taken up by 
microglia itself, mediating a phenotype switch to a protective phenotype. In vivo studies suggest that these 
extracellular vesicles can ameliorate established neuroinflammation, thus making them a promising drug-
delivery tool to target CNS in multiple sclerosis. My project focuses on understanding the mechanism of 
action and the signalling pathway of extracellular vesicles delivery and to exploit this knowledge to 
specifically deliver different potential therapeutic molecules. For this purpose, we decided to start with the 
characterization of these extracellular vesicles through TRPS technology. BV2 cells were cultured in 
complete DMEM and transfected with a plasmid carrying murine IL4. After 48h cells were stimulated with 
PMA(20mg/mL) for 30 min and cell supernatant was collected and processed to isolate EVs. EVs isolation 
was carried out by first centrifugation of 300g for 10 min, first supernatant was preserved and the pellet was 
re-suspended and re-centrifuged at 300g for 10 min. The supernatants were mixed together, filtered(5µm) 
and ultracentrifuged at 100kg for 2h. The EVs pellet was re-suspended in PBS and analysed with qNano. 
EVs were analysed for size, concentration and zeta-potential. The mean diameter of the EVs coming from 
different treatment display a range between 120-140nm, while the concentration was measured around 
1010particles/mL. Interestingly we found a small difference in the zeta-potential of around 3mV, between IL4 
negative and IL4 positive EVs. Moreover, when the EVs populations are displayed by size and zeta-potential 
we can notice clearly a difference between the populations. This difference is given by a higher zeta-
potential and a smaller size of the IL4 positive EVs. This difference could be due to a different formation 
pathway, with most probably a different content in the EVs. This preliminary data are few to build a solid 
hypothesis on the causes of this size and zeta-potential difference, although they look promising. Further 
experiments are planned in order to analyse the single population by cargo and lipid content. 
 
 
035 - Synaptic Proteins And Neuronal Circuits Involved In Brain Plasticity Are 
Modulated During Relapsing-remitting Experimental Autoimmune 
Encephalomyelitis.   
 
Mariagrazia Valentini (1) - Elisa Marchese (2) - Gabriele Di Sante (1) - Valentina Corvino (2) - Claudio Sette (2) - Francesco 
Ria (1) - Maria Concetta Geloso (2) 
 
Università Cattolica Del Sacro Cuore, Institute Of General Pathology, Rome, Italy (1) - Università Cattolica Del Sacro Cuore, Institute Of 
Anatomy And Cell Biology, Rome, Italy (2) 
 
Cognitive decline (CD) is an emerging feature of Multiple Sclerosis (MS) patients, which worsens their quality 
of life besides motor deficits. Impaired brain plasticity is emerging as an underlying cause of CD in both MS 
and its preclinical models. On this basis, we explored the impact of the disease in two brain structures deeply 
involved in cognitive processes: the hippocampus and the prefrontal cortex. In the relapsing–remitting model 
of experimental autoimmune encephalomyelitis (RR-EAE), inflammatory and demyelinating lesions extend 
also to rostral areas, closely resembling human MS lesions. Histological examination confirmed the presence 
of inflammatory infiltrates in the hippocampus and prefrontal cortex of RR-EAE SJL mice in the acute phase 
of the disease, accompanied by a concomitant increase of activated microglia and increased expression of 
genes encoding for inflammatory cytokines (Il1beta, Tnf and Il6; p<0.05, n=6), as indicated by quantitative 
PCR (qPCR) analysis. At the molecular level, we investigated the impact of EAE on the expression and 
splicing of synaptic proteins whose deregulation is associated with neurological diseases, including the 
presynaptic Neurexins (Nrxn1-3) and the postsynaptic Arghap12 and Arghef9 genes by PCR analysis. 
Notably, we observed selected splicing modulation of some presynaptic and postsynaptic genes in both 
brain regions of RR-EAE mice in the acute phase of the disease. Furthermore, qPCR analysis and 
immunocytochemistry followed by unbiased stereology in prefrontal cortex and hippocampus revealed that 
RR-EAE is associated with an increased expression of Parvalbumin (PV), marker of a subset of GABAergic 
interneurons crucially involved in establishment of local circuitry required for cognitive functions. Interestingly, 
the increased PV gene (Pva) expression, as well as the increased number of PV positive-interneurons, were 
positively correlated with the expression of inflammatory cytokines (Pearson correlation, p<0.05). Our data 
reveal a complex and multilayered impact of EAE and inflammation on neuronal circuitry and highlight new 
possible targets for neuroprotective strategies in MS. 
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036 - Multi Fold Transplant Strategy Of Engineered Neural Stem Cells To Promote 
Remyelination And Neuroprotection In Multiple Sclerosis  
 
Luca De Feo (1) - Brambilla Elena (2) - Linda Ottoboni (3) - Gianvito Martino (2) 
 
Università Vita E Salute San Raffaele, Viale Sabotino 12, Milano, Italy (1) - Università Vita E Salute San Raffaele, Inspe - Istituto Di 
Neurologia Sperimentale, Milano, Italy (2) - Università Vita E Salute San Raffaele, Inspe -istituto Di Neurologia Sperimentale, Milano, 
Italy (3) 
 
Introduction: Multiple sclerosis (MS) is a chronic autoimmune, inflammatory neurological disease of the 
central nervous system (CNS). MS attacks the myelinated axons of the CNS, destroying the myelin and the 
axons at different degrees. The course of MS is highly variable and highly unpredictable. Nowadays patients 
are treated with immunomodulatory drugs, with an anti-inflammatory effect. An alternative strategy, now as 
safety clinical trial, consists of cell therapy with neural stem precursor cells (NPCs), indeed, our laboratory 
has shown that intra cerebral ventricular transplant in mice with experimental autoimmune encephalomyelitis 
(EAE), the preclinical model of multiple sclerosis (MS) ameliorate the pathophysiology of the disease 
producing anti-inflammatory and throphic molecules. Transplanted cells mainly localize into the meninges, 
little in the parenchyma. To strengthen this approach we would like to genetically engineer stem cells ex vivo 
to maximize their bystander effect, to stimulate remyelination and possibly promote neuroprotection. In order 
to better characterize the temporal and regional profile of transplanted NPCs and to maximize their 
therapeutic, we will compare their phenotype in the EAE and cuprizone-induced CNS demyelination models 
that try to recapitulate the acute and chronic inflammatory and demyelinated phases of MS. Further, we will 
engineer them with a CRISPR-Cas9 knock-in approach in combination with a promyelinating strategy. 
Methods: GFP-NPCs will be transplanted at different phases of the disease. Cells have been recovered 
from mice meninges and parenchyma at clinically relevant time points (3 and 30 days post-transplant), 
sorted and RNA extracted to perform RNA-Seq. Therapeutic cues, those already known (TGFß2, VEGF, 
LIF…), will be identified by RNA-Seq. Proteomic analysis of cerebrospinal fluid (CSF) will be performed to 
identify a potential therapeutic marker that correlate with the clinical outcome (e.g. citrullin level, as reported 
by Peruzzotti et al., 2018, Cell). Best-selected molecules will be knock-in within a gene activated, for 
example, in inflammatory conditions (TNFα, IFNγ, IL-6…) via CRISPR-Cas9 strategy. Further, cells will be 
co-engineered with a promyelinating factor the inducible Sox10, which has been shown to be fundamental 
for oligodendrocytes differentiation. 
Results: we managed to recover GFP+ NPCs from EAE transplanted mice and to perform RNA-seq – 
meanwhile we are setting up the promyelinating strategy using Sox10-AAV. 
Conclusions: the strategy of a combined therapy via cell biology might be useful to target the major features 
of the disease, inflammation and degeneration. 
 
 
039 - Astrocytic Shcc/rai Dampens Cd39 Enzyme Activity In Astrocytes   
 
Domiziana De Tommaso (1) - Cristina Ulivieri (1) - Francesca Finetti (1) - Barbara Ortensi (2) - Giuliana Pelicci (2) - Mario 
Milco D'Elios (3) - Clara Ballerini (3) - Cosima Tatiana Baldari (1) 
 
University Of Siena, Department Of Life Science, University Of Siena, Siena, Italy (1) - European Institute Of Oncology; And Piemonte 
Orientale University “amedeo Avogadro”, Department Of Experimental Oncology; And Department Of Translational Medicine, Milan; 
And Novara, Italy (2) - University Of Florence, Department Of Experimental And Clinical Medicine, Florence, Italy (3)  
 
The cross-talk of astrocytes with encephalitogenic T cells is centrally implicated in multiple sclerosis 
pathogenesis. We have recently demonstrated that ShcC/Rai is as a novel astrocytic adaptor whose loss in 
mice accounts for a milder experimental autoimmune encephalomyelitis (EAE) notwithstanding a higher 
frequency of CNS infiltrated autoreactive T cells, due to reduced astrocytic production of pro-inflammatory 
cytokines in response to T cell-derived factors.  
Here, we have investigated the molecular mechanism underlying the ability of ShcC/Rai-deficient astrocytes 
to generate a T cell suppressive microenvironment focusing on the ability of astrocytes to control the balance 
between extracellular ATP and adenosine in response to encephalitogenic T cells. We found that astrocytes 
respond to autoreactive T cells injury by enhancing the expression and activity of CD39 ectonucleotidase, 
responsible for the enzymatic hydrolysis of extracellular ATP into the immunosuppressive mediator 
adenosine, and that ShcC/Rai couples CD39 to its negative regulator RanBPM thereby limiting its activity. 
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051 - Lymphocytes Flow Cytometric Analysis Changes During Cladribine Therapy In 
Highly Active Multiple Sclerosis Patients  
 
Maddalena Ruggieri (1) - Concetta Domenica Gargano (1) - Antonio Iaffaldano (1) - Alessia Manni (1) - Pietro Iaffaldano (1) - 
Claudia Palazzo (1) - Antonio Frigeri (1) - Damiano Paolicelli (1) - Maria Trojano (1) 
 
University Of Bari-aldo Moro, Department Of Basic Medical Science, Neuroscience And Sense Organs, Bari, Italy (1) 
 
Background. Cladribine (CLAD) tablets 3,5mg/Kg is the first short-course oral disease-modifying drug (DMD) 
approved for Highly Active Relapsing Multiple Sclerosis (HA-RMS). Immunophenotyping studies show that 
CLAD depletes lymphocyte subsets (LS) in vivo with a predilection for B cells, but these effects are not fully 
understood. Aim. We investigated CLAD “in vivo” effects on memory B cells (Bmem), regulatory B cells 
(Bregs) and regulatory T cells (Tregs) in blood-samples. Methods. Ten HA-RMS patients started CLAD from 
July 2018 (Early Sales Program). Blood samples were collected at the beginning of treatment (W0) and after 
8 (W8), 24 (W24), 48 (W48) weeks and were analysed by flow cytometry. Wilcoxon signed-rank test was 
used to compare continuous variables between W0 and W8, W8 and W24 and between W0 and W24. 
Results. Among the patients in the study, six reached W8. At W0, the mean age was 34,53±9,2 and disease 
duration was 10,03 (6,2-29,7) years. Forty percent of our patients had an injectable DMD  before CLAD 
beginning; 10% were previously treated with Azatioprine, 20% with Dimethyl Fumarate and 30% with 
Fingolimod.  After 2 months we observed a statistically significant decrease of 64,4% in Bmem 
CD19+CD27+ (W0: 3,4±0,9 vs W8:1,2±1,2, p=0,017), 68,2% in Bregs CD19+CD38+ (W0:5,4±4,03 vs 
W8:1,7±1,7, p=0.012) and 60,6% in Bregs CD19+CD25+ (W0:2,4±0,96 vs W8:0,9±0,96, p=0,012). 
Furthermore, we observed an increasing of 10,2% in Tregs CD4+CD25+ at W8 (W0:20,4±6,55 vs 
W8:22,4±7,28, p=0,161). Only two patients reached W24, and they showed a 0,42 fold increase of Bmem 
and a 2,25 and 5,75 fold increase respectively for the two Breg subsets compared to W8. Conclusions. Our 
results support the hypothesis that the main effect of CLAD could be the selective depletion of B 
lymphocytes especially Bmem. Moreover, CLAD could help to restore immunotolerance by increasing Tregs 
in the early phase of treatment. A longer follow-up will be necessary to confirm these findings and to define 
the role of LS as biomarkers of treatment efficacy and safety. 
 
 
057 - Does Nerve-glial Antigen 2 (ng2) Play A Role In Dendritic Cell Activation?  
 
Giovanni Ferrara (1) - Federico Ivaldi (1) - Nicole Kerlero De Rosbo (1) - Antonio Uccelli (1, 2) 
 
Department of Neurology, Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health, University of Genoa, L.go P. Daneo, 3, 
16132, Genoa, Italy (1) - IRCCS Ospedale Policlinico San Martino, L.go R. Benzi, 10, 16132, Genoa, Italy (2) 

 

We previously demonstrated that nerve-glial antigen 2 (NG2) proteoglycan, expressed by oligodendrocyte 
and by pericytes in central nervous system, is also expressed on immune cells, including 50% of dendritic 
cells (DC) in naïve wild-type mice. We found that the proportion of IL-12-expressing cells was very low in 
primed DCs that did not express NG2 and significantly lower than that in NG2-positive DCs. Since our results 
indicate that IL-12 production is apparently linked with NG2 presence on DC surface, we have hypothesized 
that NG2 expression might be linked to DC activation. The activation of DCs to produce IL-12 is thought to 
be a key step in the initiation of cell-mediated immune response, with ligand interactions with the C–C 
chemokine receptor 5 (CCR5) and the presence of CD4 on DC surface directly triggering IL-12 production by 
these cells. Our preliminary data indicate that 50% of NG2-positive DCs expressed CD4, vs 12% in NG2-
negative DCs; CCR5 was expressed only in 20% of NG2-positive DCs, but not in NG2-negative cells, 
suggesting that the expression of NG2 is related to DCs that may produce IL-12. To understand if NG2 is 
constitutive or induced upon pro-inflammatory activation, NG2-negative and NG2-positive DCs were sorted 
by flow cytometry and their respective numbers analyzed after overnight pro-inflammatory stimulation. While 
the percent of NG2-positive DCs did not change upon stimulation (90%), the percent of NG2-positive DCs in 
the sorted NG2-negative population had increased from 38% to 75%, with a concomitant decrease in NG2-
negative DCs from 54% to 19%, suggesting that NG2 expression is induced in DCs upon activation. Further 
characterization revealed that in contrast to the NG2-positive sorted activated DCs, the induction of NG2 in 
the activated NG2-negative DCs was accompanied by an increase in IL-12 expression. Interestingly, real-
time PCR analysis revealed that NG2 mRNA did not increase upon pro-inflammatory stimulation, and we 
speculate that this effect that might be related to the translocation of the proteoglycan to the cell surface, 
rather than to an inducible expression at the mRNA level. In this context, a preliminary confocal microscopy 



Book of abstracts – XXVIII AINI Congress 
 

34 
 
 

study suggested that in stimulated DCs, the expression of NG2 is indeed increased at the cell surface. 
Further experiments are ongoing to confirm these data. 
 
 
062 - Nanoparticles Are Able To Promote The Polarization To Itreg And Inhibit 
Polarization To Th1 Of Mbp-specific T Cells From Ms Patients  
 
Mariagrazia Valentini (1) - Gabriele Di Sante (1) - Matteo Lucchini (2) - Noemi Poerio (3) - Viviana Nociti (2) - Assunta Bianco 
(2) - Federica De Santis (3) - Massimiliano Mirabella (2) - Maurizio Fraziano (3) - Francesco Ria (1) 
 
Institute Of General Pathology, Fondazione Policlinico Universitario A. Gemelli - Irccs, Rome, Italy (1) - Institute Of Neurology, 
Fondazione Policlinico Universitario A. Gemelli - Irccs, Rome, Italy (2) - Department Of Biology, Università Di Roma "tor Vergata", Rome, 
Italy (3) 
 
Multiple sclerosis is a cell-mediated autoimmune disease directed against CNS myelin antigens that involves 
especially Th1 and Th17 subsets. Current therapy of MS is not specifically addressing the self-reactive T-
cells thus generating unwanted side-effects. It has been shown that nanoparticles, coated with complexes of 
MHC Class II molecules loaded with peptides, are able to induce the expansion of iTregs and promote the 
resolution of established autoimmune phenomena, also spreading their inhibitory effects to other myelin 
antigens. Nanoparticles (NPs) are very efficient to induce mycobacteriocidal responses in vitro, in vivo and 
ex vivo, simultaneously limiting the production of pro-inflammatory cytokines. In this study we used NPs as 
immunomodulatory agents that can promote the induction of Tregs and inhibition of Th1 polarization, in MS. 
We evaluated the role of NPs to promote antigen-specific MBP85-99- specific Treg cells expansion. PBMC 
were isolated from peripheral blood from MS patient enrolled at the onset of the disease and co-coltured with 
MBP 85-99, in the presence or absence of NPs. The study of T cell polarization was performed by flow 
cytometry using DuraClone IM T cell subsets Tube (Beckman Coulter). To identify Th1 and Th17 cells we 
used monoclonal antibodies as CD4, CD45, IL-17, IFNgamma, Tbet and RORgammat. Stimulation of PBMC 
with MBP resulted in an increase of Th1 cells and a decrease of Treg cells. However, the presence of NPs 
down-modulated the MBP-driven Th1 response and increased Tregs independently. These results could 
open specific and targeted therapeutic strategies personalized in order to promoting Treg or reducing Th1 
responses, to reduce or eliminate the side effect of the traditional drugs, currently used to MS patients. 
 
 
064 - Interleukin-9 Expressed In Central Nervous System Of Multiple Sclerosis 
Patients Targets Astrocytes   
 
Gloria Donninelli (1) - Valentina Mazziotti (2) - Susanna Amadio (3) - Richard Reynolds (4) - Luca Battistini (1) - Roberta 
Magliozzi (2*) - Elisabetta Volpe (1*) 
 
Irccs Santa Lucia Foundation, Neuroimmunology Unit, Rome, Italy (1) - University Of Verona, Neurology Section Of Dept. Of 
Neurological And Movement Sciences, Verona, Italy (2) - Irccs Santa Lucia Foundation, Cellular Neurobiology Unit, Rome, Italy (3) - 
Imperial College, 4department Of Medicine, London, United Kingdom (4) 
 
Multiple sclerosis (MS) is an immune mediated, chronic inflammatory and demyelinating disease of the 
central nervous system (CNS). Several cytokines are involved in the regulation of MS pathogenesis. We 
recently identified interleukin (IL)-9 as a cytokine associated to low inflammation and low neurodegeneration 
in MS patients. In particular, IL-9 exerts an anti-inflammatory role on human macrophages and T helper 17 
cells. However, the localization of IL-9 in CNS, and the underlying mechanisms of IL-9 effect on CNS 
resident cells have never been investigated.  
To address this question we first analysed the in situ expression of IL-9 in post-mortem MS brain samples by 
immunohistochemistry, and we found that macrophages, microglia and CD4 lymphocytes, are the cells 
expressing highest levels of IL-9 in CNS. In order to investigate the function of IL-9 in the CNS, we 
investigated the expression of its receptor (IL-9R) in the brain. We found that IL-9R is highly expressed in 
MS brain tissues, especially on astrocytes, as demonstrated by in situ co-localization of IL-9R and glial 
fibrillary acidic protein (GFAP). Astrocytes are the most abundant cell type in the CNS and they have a 
multitude of functions. In particular, in MS lesions, astrocytes are involved in driving inflammation and 
neurotoxic responses, but also in reducing inflammation, and promoting neuroprotection and lesion repair. 
However, the role of IL-9 on human astrocytes has never been investigated. In order to dissect the role of IL-
9 in astrocytes, we used human primary fetal astrocytes. We found that they respond to IL-9 stimulation, thus 
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indicating that they are a useful approach for the characterization of the role of IL-9 in human astrocytes. 
Moreover, we found that activated astrocytes express cytokines and cell adhesion molecules, which levels 
could be modulated by IL-9 stimulation. Further investigations are needed to evaluate the impact of IL-9 on 
several functions of human astrocytes in MS. 
 
 
066 - Clinical And Demographic Traits Of Multiple Sclerosis Patients Infected By 
Risky Ebna2 Alleles  
 
Emanuele Morena (1) - Grazia Manfrè (2) - Silvia Romano (1) - Ilaria Rossi (3) - Michela Ferraldeschi (1) - Giovanni Ristori 
(1) - Marco Salvetti (1, 4) - Rosella Mechelli (2) 

 

Centre for Experimental Neurological Therapies (CENTERS), Department of Neurosciences, Mental Health and Sensory Organs, 
Sapienza University, Rome (1) - San Raffaele Roma Open University and IRCCS San Raffaele Pisana, Rome (2) - Fondazione Italiana 
Sclerosi Multipla (3) - IRCCS Istituto Neurologico Mediterraneo (INM) Neuromed, Pozzilli (IS), Italy (4) 

 

Epstein-Barr virus (EBV) and multiple sclerosis (MS) appear to be strictly connected. Our recent studies 
show potential influence of EBV genomic variants in disease development. We analyzed a region of the viral 
DNA coding for Epstein-Barr nuclear antigen 2 protein (EBNA2), a viral trans-activator acting on both viral 
and cellular genes, showing that MS risk significantly correlated with an excess of 1.2 allele and under-
representation of 1.3B allele in peripheral blood of patients. Moreover, we sequenced EBV genomes 
obtained from 18 MS-derived and 9 healthy donors-derived spontaneous lymphoblasotid cell lines (spLCLs), 
identifying other sequence variations potentially involved in virus-host interaction in MS.  
We analyzed the clinical and radiological parameters of 93 affected subjects and we stratified them 
according to the EBNA2 genotype 1.2 (risky, n=34) and 1.3 (non-risky, n=55). The data were collected at the 
baseline and after 2 years’ follow-up.  
At the baseline, the whole population had a median age of 36,2 years (DS 9,8), 27 were male and 66 
females; 84 had RR-MS, 7 SP-MS and 2 PP-MS. The baseline clinical and demographic traits of the 1.2 and 
1.3 populations were comparable. Specifically, in 1.2 group, 32 were RR-MS and 2 SP-MS, with an average 
EDSS of 2,11 (DS1,9) and disease duration (DD) of 7,9 (DS8,53). Moreover, 8 patients presented disease 
activity (clinical/ neuroradiologic relapses) and only 1 presented the LMP1 variant. Among the 1.3 group, 41 
were RR-MS and 3 SP-MS with an average EDSS of 1,4 (DS 1,8) and an average DD of 7,7 (DS 8,6) and 13 
with disease activity, six presented the LMP1 variant.  
Fifty-six patients achieved 2-years’ follow-up: 20% (5 out 24) of subject bearing the 1.2 EBNA2 allele shifted 
to second-line therapies, versus the 12,5% (4 out 32) of the subjects bearing the 1.3 allele. Despite low 
number of patients that achieved the 2 years’ follow-up, the percentage of subjects bearing the risky EBNA2 
alleles that shift to second-line therapies is higher with respect to the group of 1.3 positive subjects, 
suggesting a possible correlation between the EBNA2 alleles and the disease course. Our preliminary data 
need to be confirmed in a larger population. 
 
 
067 - Isolation Of Exosomes From Human Plasma: Comparison Of Size Exclusion 
Chromatography Columns With Ultracentrifugation.  
 
Stefano Gelibter (1) - Giulia Marostica (2) - Lorena Fabbella (2) - Tommaso Croese (2) - Mario Orrico (2) - Annamaria Finardi 
(2) - Roberto Furlan (2) 
 
San Raffaele Hospital, Institute Of Experimental Neurology - Clinical Neuroimmunology Unit, Milan, Italy (1) - San Raffaele Hospital, 
Institute Of Experimental Neurology - Clinical Neuroimmunology Unit, Milano, Italy (2) 
 
Exosomes are small extracellular vesicles of endosomal origin that can be detected in plasma and other 
biological fluids, containing material of the origin cells including proteins, lipids, DNA, and RNA.  Importantly, 
exosomes have a composition reflecting the state of cell activation, are influenced by pathologic processes 
and are known to cross blood-brain-barrier. 
Our aim is to compare two plasma exosomes isolation and disruption methods in order to choose the best 
one for further protein content analysis.   
Blood samples has been collected from healthy controls (HC) (n=4). Firstly, we compared two different 
methods of exosomes isolation: ultracentrifugation (UC) (100000 g x 90 minutes twice, 4°C) vs size 
exclusion cromatography (SEC –qEV commercial kit –Izon). To compare SEC and UC, concentration and 
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size distribution of particles has been assessed with tunable resistive pulse sensing (TRPS – qNano, Izon), 
along with total protein concentration (Pierce BCA protein assay kit) to obtain particle-to-protein ratio, as a 
measure of particle purity. In addition to this, transmission electron microscopy (TEM) has been performed. 
Probe sonication (Branson digital sonifier) has been compared to osmotic shock (dilution 1:10 in distilled 
water) to choose the best exosome disruption method.  
Firstly, we found that plasma particles size distribution and concentration did not differ between UC and SEC 
and both methods isolated particles with a size range equivalent to exosomes. No significant differences 
were found between qEV and UC in the number of vesicles isolated from the same plasma volume, even if 
SEC allowed to isolate a higher number. qEV columns outperformed UC in sample purity, as demonstrated 
with the significative difference of particle/protein ratio (p=0.0134) and confirmed with TEM. 
Probe sonication was significantly better in exosome disruption (average reduction of 91% of particles 
concentration vs 72%, p <0.03). 
Our data suggest that SEC outperforms UC in sample purity for plasma exosome isolation. In addition to this, 
we identified probe sonication as a valid method for exosome disruption for further analysis. 
Our results could allow us to isolate plasma exosome in patients suffering from neurological diseases 
helping to identify new biomarkers which can be relatively easily detected in a non invasive way in clinical 
practice. 
 
 
070 - Gene Expression Profiles Of Proteins Involved In Cladribine Metabolism And 
Their Possible Correlation With Epstein-barr Virus Variants  
 
Rosella Mechelli (1) - Grazia Manfre (1) - Giulia Pellicciari (2) - Roberta Renie (2) - Carmela Romano (2) - Giovanni Ristori (2) 
- Andrea Visconti (3) - Marco Salvetti (2, 4) on behalf of MSRUN group 
 
San Raffaele Roma Open University and IRCCS San Raffaele Pisana, Rome, Italy (1) - Centre for Experimental Neurological Therapies 
(CENTERS), Department of Neurosciences, Mental Health And Sensory Organs, Sapienza University, Rome, Italy (2) - Medical Affairs 
Department, Merck Serono, Rome, Italy (3) - IRCCS Istituto Neurologico Mediterraneo (INM), Neuromed, Pozzilli (IS), Roma, Italy (4) 
 
Objective: To assess a method to identify possible drug resistant multiple sclerosis (MS) patients, and to 
assess the effect of allelic variation of Epstein-Barr nuclear antigen 2 (EBNA2) on cladribine (2-CdA) 
metabolism. Background: Cladribine (2-CdA) is phosphorylated in its active compound 2-
chlorodeoxyadenosine 5’-monophosphate (2-CdAMP) by deoxycytidine kinase (DCK). 
Design/Methods: DNA, RNA and cDNA extractions were conducted with Qiamp mini (Qiagen), TRIzol 
(Invitrogen), and Omniscript (Qiagen), respectively; Gene expression and allele identification were analysed 
with QX200 digital droplet PCR (Biorad). Peripheral blood mononuclear cells (PBMC) were obtained from 40 
patients with relapsing-remitting MS (RRMS), free from therapy for at least 3 months. After obtaining DNA, 
RNA and cDNA, from the PBMC samples, the expression of deoxycytidine kinase (DCK), NT5C1A, NT5C2 
and EBNA2 alleles was evaluated. Results: DCK and NT5C2 expression was comparable; NT5C1A 
expression was lower. The DCK/NT5C1A ratio was greater than 1 in 38/40 of samples analysed. The 
DCK/NT5C2 ratio ranged from 0.2 to 1.9. Spearman analysis demonstrated a moderate level of correlation 
(r2=0.27; p=0.01) between the two ratios. To evaluate whether Epstein-Barr virus (EBV) variants can affect 
2-CdA metabolism, we stratified the expression data obtained in 12 samples, irrespective of the EBNA2 
alleles (1.2 [MS-associated; n=5] and 1.3 [healthy donor associated; n=7]) without observing significant 
differences among the two groups. Conclusions: Although no association was demonstrated here, we have 
previously demonstrated associations between EBNA2 alleles and MS. These results show that a protocol 
for the evaluation of 2-CdA metabolism in peripheral blood could be useful in patient management, given the 
degree of variability existing among the genes involved in this process. The lack of correlation with EBV 
alleles may be due to the small number of observations. Our preliminary data needs to be further explored in 
a larger population of patients receiving treatment with 2-CdA and correlated with clinical parameters. 
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079 - Distinct Protein Expression Networks Are Activated In Microglia Cells After 
Stimulation With Inf-gamma And Il-4   
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Franck (4) - Maxence Wisztorski (4) - Isabelle Fournier (4) - Angelo Quattrini (1) - Michel Salzet (4) - Michele Maffia (2) - 
Roberto Furlan (1) 
 
San Raffaele Scientific Institute, Division Of Neuroscience, Institute Of Experimental Neurology, Milan, Italy (1) - University Of Salento, 
Department Of Biological And Environmental Sciences And Technologies, Lecce, Italy (2) - Cnr, Ispa, Lecce, Italy (3) - Université Lille 1, 
U1192 Inserm, Laboratoire Prism: Protéomique, Réponse Inflammatoire, Spectrométrie De Masse, Villeneuve D’ascq, France (4) 
 
Microglia cells are the primary immune population of the central nervous system that act as tissue-resident 
macrophages influencing brain development, maintenance of the neural environment, response to injury and 
repair. Upon appropriate stimulation, microglia cells can be polarized in a pro-inflammatory M1-like or anti-
inflammatory M2-like status. The regulation of this process in microglia cell is still not fully revealed. Here, we 
used a liquid chromatography-mass spectrometry (LC-MS/MS) label free approach to characterize the 
proteomic profile of human microglia cell line (CHME-5) stimulated with IFN-gamma and IL-4 to induce a M1 
or M2 phenotype, respectively. We found that networks associated with immune cell function (e.g. antigen 
presentation, interferon alpha/beta signaling) were positively associated with IFN-gamma treatment. 
Accordingly, we demonstrated that IFN-gamma induces a pro-inflammatory gene expression program by 
activating the STAT signaling pathway and by increasing the phosphorylation status of different kinases. 
Interestingly, different genes involved in lipogenesis and lipolysis were modulated. On the other hand, the 
datasets identified in IL-4-stimulated microglia cells were dominated by the enrichment of networks related to 
metabolism and RNA and protein processing. In summary, our approach provides a wide view of the protein 
networks significantly enriched in IFN-gamma and IL-4 stimulated microglia cells. This may facilitate the 
prioritization of therapeutic targets necessary for the acquisition of a pro- and anti-inflammatory condition. 
 
 
081 - Exosomes Derived From Conditioned Mesenchymal Stem Cells Normalize The 
Activated Phenotype Of Primary Astrocytes Prepared From Late Symptomatic 
Sod1g93a Mice.  
 
C. Marini (1) - F. Provenzano (2) - M. Milanese (2) - D. Giunti (1) - C. Torazza (2) - B. Parodi (1) - C. Usai (3) - N. Kerlero De 
Rosbo (1) - A. Uccelli (1) - G. Bonanno (2) 
 
Department Of Neurosciences Ophthalmology And Genetics, University Of Genoa, Genova, Italy (1) - Department Of Pharmacy, 
University Of Genoa, Viale Cembrano 4, 16148 Genova, Italy (2) - Institute Of Biophysics, National Research Council, Genoa, Italy (3) 
 
Amyotrophic lateral sclerosis (ALS), a fatal neurodegenerative disease affecting motor neurons (MNs), also 
involves non-neuronal cells. Degeneration of MNs has been linked to neuroinflammation, supported mostly 
by activated glial cells. We have previously shown that the intravenous administration of mesenchymal stem 
cells (MSCs) in SOD1G93A mice, an animal model of ALS, prolonged survival, ameliorated motor skills and 
reduced gliosis and inflammation in spinal cord. These beneficial effects could be possibly mediated through 
paracrine mechanisms.  
To understand the mechanisms underlying the paracrine effects of MSCs, we studied the activity of 
exosomes derived from IFNg-conditioned MSC on cultured astrocytes prepared from the spinal cord of 
SOD1G93A mice at the late stage of the disease. A significant increase in glial fibrillary acidic protein (GFAP) 
and vimentin expression was observed by confocal microscopy and Western blot in adult SOD1G93A 

compared to age-matched WT astrocytes, which was significantly reduced after exposure to exosomes. 
Analysis of the inflammatory pattern of SOD1G93A astrocytes by confocal microscopy and ELISA indicated 
that the pro-inflammatory cytokines IL-1β, TNF-α and IL-6 were significantly more expressed in, and more 
efficiently released by, SOD1G93A astrocytes. Exposure of these cells to conditioned MSC-derived exosomes 
decreased overexpression and release of these inflammatory cytokines, and reverted the increased 
expression of NLRP3 in SOD1G93A astrocytes. 
Conversely, the decreased expression of the anti-inflammatory cytokine IL-10 in SOD1G93A astrocytes was 
normalized upon exposure to exosomes.  
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We also studied the impact of this astrocyte phenotype amelioration on MN survival. The viability of MNs 
seeded on exosome-treated SOD1G93A astrocytes was significantly increased when compared to co-cultures 
with non-treated astrocytes. As per our speculation that the effect of the exosomes might be attributable to 
their shuttled miRNAs, we tested the effect of nine miRNAs, which were up-regulated in MSCs and present 
in exosomes, by transfecting astrocytes from adult SOD1G93A mice with their respective synthetic mimics. 
Seven of these miRNAs significantly reduced GFAP, IL-1β and TNF-α expression.  
These results indicate that exosomes and exosome-shuttled miRNAs can reduce astrocyte reactivity and 
that this occurrence has a positive impact on MN viability, paving the way to translational preclinical in-vivo 
treatments in SOD1G93A mice. 
 
 
085 - Antibodies to neuronal surface proteins in Tourette Syndrome: preliminary 
results in a European paediatric cohort 
 
Baglioni V (1) - Coutinho E (2) - Menassa DA (2) - Giannocaro MP (2) - Jacobson L (2) - Cardona F (1) - Vincent A (2) 
 
Department of Human Neurosciences, Sapienza University of Rome, 00185 Rome, Italy (1) - Nuffield Department of Clinical 
Neurosciences, John Radcliffe Hospital, University of Oxford, Oxford OX3 9DU, UK (2) 
 

Background: In Tourette Syndrome (TS) a role for autoantibodies directed against neuronal proteins has 
long been suspected, but systematic studies are sparse.  The aim of this study was to look for antibodies to 
specific or undefined neuronal proteins that could be involved in the aetiology of the disease. Methods: Sera 
from children with Tic Disorders or Tourette syndrome (TD/TS), collected as part of a pan-European EMTICS 
consortium were investigated.  Patients included siblings of TD/TS before the development of TD/TS (pre-
clinical cases) (n=30), the same children when they developed TD/TS (n=30), and those in the more chronic 
phase undergoing relapses (n=158).  Tests included looking for antibodies binding to rodent brain tissue 
sections by immunohistology, and to the surface of live hippocampal neurons.  Live cell-based assays 
(CBAs) were used to look for antibodies to NMDAR, D2R, CASPR2 and LGI1. Results: Immunohistology 
indicated some evidence of antibodies reactive with brain tissue, binding mainly to the hippocampus, the 
basal ganglia or the cerebellum in 26/218 (13%). Only two individuals (one pre-clinical, one chronic) had 
antibodies binding the NMDAR and the binding was only weakly positive.  There were noantibodies to D2R, 
CASPR2 or LGI1 detected. Conclusions:  despite an increased immunoreactivity towards neuronal antigens 
on brain tissue, this was not mirrored by antibodies binding to live neurons which suggest non-specific 
antibodies or those that bind non-pathogenic intracellular epitopes.  Neither NMDAR or D2R antibodies were 
common in these patients.  The evidence for pathogenic antibodies that could be causative is weak. 
 
 

MAY 8 
 
007 - N-methyl-d-aspartate Receptor Antibody-related Pathologies And Pre-existent 
Mental State Disorders  
 
Federico Massa (1) - Diego Franciotta (2) - Matteo Gastaldi (2) - Antonio Uccelli (1, 3) - Luana Benedetti (1, 3)  
 
Department of Neurosciences, Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health Unit and Center of Excellence for 
Biomedical Research, University of Genoa, Genoa, Italy (1) - Neuroimmunology Laboratory, IRCCS Mondino Foundation, Pavia, Italy (2) - 
IRCCS Ospedale Policlinico San Martino, Genoa, Italy (3) 
 
Background: Anti N-methyl-D-aspartate receptor (NMDAR) encephalitis is an autoimmune disorder, with 
psychiatric onset in up to two third of cases. The meaning of anti-NMDAR antibodies in cases without 
encephalitis, namely in patients with psychiatric or other neurological diseases, and even in healthy controls, 
is still an open issue. 
Case report: We report two cases of non-paraneoplastic anti-NMDAR encephalitis in a 22-year-old woman 
(Case1) and in a 17-year-old man (Case2). Both had a psychiatric onset and subsequently developed 
catatonia, limb stiffness, alteration of consciousness with status epilepticus, orofacial dyskinesias and 
dysautonomia. The peculiarity of both cases is the premorbid state. Case1 had a personal history of infantile 
epilepsy and opiate abuse in the last five years, in the process of detoxification with methadone. She 
developed NMDAR encephalitis in the context of an unknown pregnancy, which was terminated due to 
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psychotic state. Case2 had a high scholar performance, especially in scientific subjects, but had difficulties in 
socializing with people of the same age with bullying and psychological problems since childhood with 
suspiciousness, persecutory and grandiose ideas; he also fulfilled criteria for schizotypal personality 
disorder, with serious impairment in functioning and clinical high risk (CHR) for psychosis. No serum NMDAR 
antibodies assessment was ever made before the acute onset of encephalitic disorder.   
Discussion: Several works focused on the importance of evaluation of serum NMDAR antibodies in patients 
with schizophrenia or first psychotic episode, founding a prevalence of 8%. Though, less is known about the 
presence of circulating serum NMDAR autoantibodies in patients with a clinical high-risk (CHR) for 
psychosis. Within this context our cases suggest that heterogeneous psychiatric symptoms can pre-exist the 
onset of a possibly anti-NMDAR antibody-related condition of CHR for psychosis, or overt anti-NMDAR 
encephalitis.  
Conclusions: The large screening of sera from patients with psychosis or CHR for psychosis, using 
appropriate laboratory approaches, is of paramount importance for the comprehension of the disease 
mechanisms and the identification of patients that deserve potentially effective immunotherapies. 
 
 
008 - Cerebrospinal Fluid Free Light Kappa And Lambda Chains In Oligoclonal 
Band-negative Patients With Suspected Multiple Sclerosis 
 
Diana Ferraro (1) - Alice Trovati (1) - Roberta Bedin (2) - Patrizia Natali (3) - Diego Franciotta (4) - Mario Santangelo (5) - 
Valentina Camera (1) - Francesca Vitetta (1) - Manuela Varani (3) - Tommaso Trenti (3) - Sara De Biasi (6) - Milena Nasi (7) - 
Marcello Pinti (6) - Giovanna Zamboni (1) - Stefano Meletti (1) - Patrizia Sola (1) 
 
Neurology Unit, Department Of Biomedical Metabolic And Neurosciences, University Of Modena And Reggio Emilia, Aou Modena, 
Modena, Italy (1) - Neuroimmunology Laboratory, University Of Modena And Reggio Emilia, Aou Modena, Modena, Italy (2) - Department 
Of Laboratory Medicine And Anatomic Pathology, Ospedale Civile, Aou Modena, Modena, Italy (3) - Neuroimmunology Laboratory, Irccs 
Mondino Foundation, Pavia, Italy (4) - Neurology Unit, Ospedale Ramazzini, Carpi (mo), Italy (5) - Department Of Life Sciences, University 
Of Modena And Reggio Emilia, Modena, Italy (6) - Department Of Surgery, Medicine, Dentistry And Morphological Sciences, University 
Of Modena And Reggio Emilia, Modena, Italy (7) 
 
Background The detection of oligoclonal bands (OCB) using isoelectrofocusing (IEF) is the current gold 
standard for the evaluation of intrathecal IgG synthesis in Multiple Sclerosis (MS) patients. However, some 
studies suggest that the presence of cerebrospinal fluid (CSF) IgG free light kappa chains (kappa FLC) may 
have a higher diagnostic sensitivity, in particular in patients with Clinically Isolated Syndrome (CIS) and in 
OCB-negative patients.  
Objective The main aim of our study was to determine the additional value of the kappa and lambda index 
(CSF/serum FLC ratio divided by CSF/serum albumin ratio) in predicting a MS diagnosis, according the 2010 
McDonald criteria, in a group of OCB-negative patients with suspected/possible MS. 
Methods CSF and serum free light kappa and lambda chains were tested using the Freelite kit (serum) and 
Freelite Mx (CSF) assay. The kappa/lambda index [(CSF-FLC/serum-FLC) / (CSF-Albumin/serum-Albumin)] 
was calculated in order to assess the intrathecal FLC production.  
Results We included 391 OCB-negative patients (253F, 138M) and 54 OCB-positive MS controls in the 
analysis. The final diagnosis in the OCB- negative group was MS in 92 patients (24%), other acquired 
demyelinating diseases (including CIS) in 69 (18%), other neurological inflammatory or infectious disorders 
in 73 (18%), cerebrovascular disorders in 63 (16%), and miscellaneous conditions in the remaining 96 
patients (24%). The best kappa index cut-off value for the prediction of MS was 5.8 and high values were 
present in 23/92 (25%) of OCB-negative MS patients, as opposed to 17/297 (6%) of non-MS patients (p < 
0.001). Furthermore, an elevated kappa index increased the odds of a MS diagnosis by more than five-fold 
(OR: 5.5; 95%CI: 2.8-10.9). Lambda index values greater than 2.7 were present in a low proportion of MS 
patients (8 versus 2% in non-MS patients, p = 0.06). In the control group of  OCB-positive MS patients, high 
kappa index values were present in 53/54 (98%) patients as opposed to elevated lambda index levels, 
present only in 22/54 (41%) patients. 
Conclusion A kappa index value greater than 5.8 was present in 25% of OCB-negative patients at onset 
who subsequently received a MS diagnosis, suggesting that it could be useful in clinical practice in the 
identification of OCB-negative patients with a high risk of a MS diagnosis. The determination of the lambda 
index does not appear useful in this context. 
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024 - Cd4+ T Cells Subsets Reconstitution After Alemtuzumab Treatment: A Six Year 
Prospective Immunological Study.  
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Alemtuzumab is a highly effective treatment for relapsing remitting multiple sclerosis (RRMS) that selectively 
targets the CD52 antigen, with consequent profound lymphopenia, particularly of CD4+ T lymphocytes. We 
followed up 29 alemtuzumab treated RRMS patients for 72  Months, and studied the immunological 
reconstitution of their CD4+ T cell subsets by phenotypic and functional analysis and by mRNA related 
molecules expression.  
We observed that, after two course of alemtuzumab, the percentage of CD4+ lymphocytes decreased and 
returned to basal levels only at month 48. Within this population, no significant variation was observed in the 
total pool of Th1 and Th17 cells, but a decrease of self-reactive MBP-specific Th17 and Th1 cells was 
observed starting from month 36.  The percentage and the suppressive function of Treg cells significantly 
increased at month 24 and then decreased below the baseline levels at month 60. The cytokines, 
chemokines and transcriptional factors related to Th17, Th1 and Treg cell subsets changed consequently 
suggesting a shift towards immunosuppression and a reduction of T cell recruitment to the central nervous 
system that persist till month 72. 
In conclusion, our study suggests that alemtuzumab long-lasting therapeutic effect in RRMS involves a shift 
in the cytokine balance towards inhibition of inflammation and it is associated with a reconstitution of the 
CD4 T-cell subsets, involving the expansion of Treg cells with increased suppressive function and a reduced 
response against myelin antigen. These mechanisms could contribute to the long-term persistence of the 
clinical effect of alemtuzumab on RRMS disease activity. 
 
 
033 - Immunomodulatory Effect Of Pregnancy On Leukocyte Populations In Patients 
With Multiple Sclerosis: A Comparison Of Peripheral Blood And Placental Tissue.  
 
Serena Martire (1, 2†) - Michela Spadaro (1, 2†) - Luca Marozio (4) - Daniela Mastromauro (4) - Elena Montanari (4) - Simona 
Perga (1, 2, 3) - Francesca Montarolo (1, 2, 3) - Federica Brescia (1, 2) - Alessia Balbo (1, 2) - Giovanni Botta (5) - Chiara 
Benedetto (4)  - Antonio Bertolotto (1, 2) 
 
Clinical Neurobiology Unit, Neuroscience Institute Cavalieri Ottolenghi (NICO), Orbassano, Turin, Italy (1) - Neurologia - CRESM (Centro 
Riferimento Regionale Sclerosi Multipla), AOU S. Luigi Gonzaga, Orbassano, Turin, Italy (2) - Department of Neuroscience “Rita Levi 
Montalcini”, University of Turin, Italy (3) - Department of Surgical Sciences, Obstetrics and Gynaecology, University of Torino, Italy (4) - 
Department of Pathology, Città della Salute e della Scienza di Torino, Italy (5) - These authors contributed equally to this work (†) 
 
Pregnancy is a naturally occurring disease modifier of multiple sclerosis (MS) associated with a substantial 
reduction in relapse rate. To date, attempts to explain this phenomenon have focused on systemic 
maternal immune cell composition, with contradictory results. To address this matter, we compared the 
immunomodulatory effects of pregnancy on five leukocyte populations (i.e. CD4+ and CD8+ T cells, 
CD4+CD127-CD25high Treg, CD56brightCD16- NK cells and CD14+CD163+ monocytes) in peripheral blood 
from different cohorts of MS patients and healthy women at different times of gestation, as well as in 
decidual samples from the placenta of MS patients and healthy women collected after delivery. For the 
first time to our knowledge, we observed that the frequency of these cell populations in the decidua is not 
different between MS patients and healthy women, suggesting that a physiological immune regulation may 
occur at the fetal-maternal interface. In peripheral blood, however, contrary to healthy women, cell 
frequencies were not significantly altered by gestation in MS patients. Our findings support the hypothesis 
that disease amelioration in MS patients during pregnancy may be due to a modulation of the immune 
cells functional activity rather than their frequency. Further studies exploring functional changes of these 
cells would be crucial to bring light into the complex mechanisms of pregnancy-induced tolerance and 
autoimmunity overall. 
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037 - Immunological Insights Into The Mechanisms By Which Rtx Is Effective In 
Neuromyelitis Optica Spectrum Disorders  
 
Valentina Damato (1, 3) - Daniel Whittam (2) - Saif Huda (2) - Mark Woodhall (1) - Patrick Waters (1) - Anu Jacob (2) - Sarosh 
Irani (1) 
 
Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, United Kingdom (1) - The Walton Centre NHS Foundation 
Trust, Liverpool, United Kingdom (2) - Institute of Neurology, Department of Neuroscience, Catholic University, Rome, Italy (3) 
 
Rituximab (RTX), a monoclonal antibody targeting CD20 on B-cells, has proven to be effective in patients 
with Neuromyelitis Optica Spectrum Disorder (NMOSD), an autoantibody-mediated CNS disease caused by 
autoantibodies targeting aquaporin-4 (AQP4). However, the mechanism of RTX’s efficacy is still unclear, as it 
doesn’t target CD20-negative antibody-secreting plasma-cells.  
The aim of this study is to compare clinical and immunological features associated with AQP4-
immunoglobulins (Ig) in NMOSD patients treated with and without RTX.  
Patients received RTX 1 gram twice followed by the administration of a maintenance 1 gram dosage based 
on the CD19 cell count. We tested 217 and 180 longitudinal serum samples from 30 RTX-treated and 29 
RTX-untreated patients, respectively. In the RTX cohort, 46/217 serum samples were collected before RTX 
and 171 after RTX. A live cell-based assay was used for AQP4-IgM and AQP4-IgG end-point titrations. 
AQP4-IgG subclasses were characterized by flow cytometry.  
Overall, there was a 60% reduction in the annualized relapse rates after RTX administration and only 6/30 
patients (20%) experienced relapses during post-RTX follow-up.   
Twenty-seven patients (90%), resistant to previous immunotherapy, could discontinue other 
immunotherapies after starting RTX.  Interestingly, 13/24 of patients had a IgG titer higher than 1:200 while 
the B cell count was below 1. Three years post-RTX, AQP4-IgG levels decreased by 66% in 67% of patients, 
with no change or increase in AQP4-IgG levels in the remaining 33% of patients. AQP4-IgM antibodies were 
detected in 13% of RTX-sera and, similarly, in 22% of non-RTX-sera (Chi-square-test, p=0.9). IgG subclass 
study revealed that although both cohorts had AQP4-IgG1 predominance throughout the disease-course, 3 
non-RTX patients showed a predominant AQP4-IgG4. Furthermore, sera from 6 patients displayed a switch 
in their dominant Ig-class post-RTX.    
This study confirms that RTX induces a long lasting clinical benefit in drug resistant patients with NMOSD. 
No correlations between CD19 cell count and AQP4-IgG levels were observed but over a period of several 
years, RTX was often associated with a reduction in AQP4-IgGs. The presence of AQP4-specific IgMs and 
the expansion of subclasses other than AQP4-IgG1 in some RTX-treated patients means that multiple 
isotype clones likely contribute to the pathogenic antibodies, somewhat mitigating a dominant role for long-
lived plasma-cell generation of AQP4-IgG. 
 
 
040 - Candidate Genetic Drivers Of Seasonal Periodicity Of Relapses In Multiple 
Sclerosis 
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Brigham & Women's Hospital, Harvard Medical School, Boston, MA (2) - Division of Genetics, Department of Medicine, Brigham & 
Women's Hospital, Harvard Medical School, Boston, MA (3) - Program in Medical and Population Genetics, Broad Institute of 
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Hospital, Harvard Medical School, Boston, MA (5) - IRCCS Istituto Neurologico Mediterraneo (INM) Neuromed, Pozzilli, Italy (6) 
 
Relapses in Multiple Sclerosis (MS) show a seasonal periodicity, reaching their peak in spring and trough in 
autumn. Similarly, MRI studies showed that new focal lesions were more frequent in spring/summer 
compared to autumn/winter. 
The origin of the seasonal pattern of disease activity in MS is still unknown. Several environmental factors 
demonstrating circannual fluctuations (Vitamin D levels, incidence of viral infections) could potentially explain 
seasonality of MS activity. However, genetic background could also play a role in modulating an individual’s 
response to season-dependent factors.  



Book of abstracts – XXVIII AINI Congress 
 

42 
 
 

In this study, we first assessed whether a seasonal pattern of relapses is maintained under Disease 
Modifying Treatments (DMTs), since some of the previous observations were made on untreated patients. 
Second, we identified candidate genes potentially implicated in MS seasonality through a literature search, 
and tested their association with the seasonal rhythm of relapses.  
We analyzed data from a set of 731 patients (2058 relapses) enrolled in the CLIMB study (Comprehensive 
Longitudinal Investigation at the Brigham and Women’s Hospital, Boston, MA; 
http://mscenter.partners.org/adult-ms/climb-study/). We found that relapses showed a significant seasonal 
periodicity over the calendar year (with peak in spring and trough in autumn). We also observed that DMTs 
do not seem to affect this temporal pattern. Finally, first preliminary results are pointing to genes regulating 
Vitamin D as contributing to seasonal pattern of relapses. 
 
 
041 - Clinical Characteristics Immunological Accompaniments And Treatment 
Outcomes Of Autoimmune Cerebellar Ataxia  
 
Claudia Papi (1) - Valentina Damato (1) - Gabriella Silvestri (1) - Amelia Evoli (1) - Raffaele Iorio (1) 
 
Fondazione Policlinico Universitario "a. Gemelli" Irccs, Institute Of Neurology, Università Cattolica Del Sacro Cuore, Rome, Italy (1) 
 
Autoimmune cerebellar degeneration (ACD) is a devastating disease, generally associated with an 
underlying cancer (e.g. paraneoplastic) and a poor prognosis.   
Aim of this study is to investigate clinical and immunological characteristics of patients with ACD and their 
response to treatment. 
From January 2013 to February 2019 we prospectively recruited patients with subacute cerebellar ataxia. 
Patients’ serum and CSF samples were tested for neural IgG autoantibodies (Ab) by indirect 
immunofluorescence on mouse brain, cell-based assays and blots. GAD65-IgG was tested by 
Radioimmunoassay. The Scale for Assessment and Rating of Ataxia (SARA) score was adopted to assess 
patients’ disability during the follow-up. 
We recruited 53 patients with subacute cerebellar ataxia. Thirty-two patients were excluded because other 
causes for the ataxia were identified. Twelve out of the 21 patients enrolled were females (57%) and the 
mean age was 58 years. Neural autoantibodies were detected in 20/21 (95%) of the patients (GAD65-IgG, 4; 
Yo-IgG, 4; mGluR1-IgG, 1; PCA2 (MAP1B-IgG), 1; SOX1-IgG, 1; IgG binding unclassified antigens, 9). In 
sum, GAD65-IgG and Yo-IgG were the most frequently detected Ab. In seven patients (33%) a tumour was 
found (ovarian carcinoma, 3; breast carcinoma, 1; prostate adenocarcinoma, 1; small cell lung cancer, 1; 
bladder carcinoma, 1) and appropriate oncological treatment was performed. Nine patients were diagnosed 
with paraneoplastic cerebellar ataxia (PCA), while the other 12 had autoimmune cerebellar ataxia (ACA).  
MRI revealed cerebellar atrophy in 4/9 patients (44%) with PCA and in 5/12 patients (42%) with ACA. Eleven 
patients ((8/12 with ACA, 67%; 3/9 with PCA, 33%) experienced extracerebellar neurological symptoms.  
All patients were treated with immunotherapy. The mean SARA score of all patients decreased at last follow 
up (p=0.002). The follow-up [FU] mean was 26.7 months). PCA patients had higher SARA score 
(mean=25.6) at the onset (p= 0.0002) compared to ACA patients (mean SARA score=11.6). In PCA patients, 
the mean SARA score decreased at 6 months (p=0.02) but not at 12 months and at last FU; in ACA patients, 
SARA score decreased at 12 months (p=0.016) and at last follow up (p=0.015). 
Immunotherapy can provide a significant improvement of the neurological disability in patients with ACA, 
while patients with PCA had only a mild and transient benefit from immunotherapy. 
 
 
043 - Clinical, Radiologic And Immunological Characteristics Of Adult Patients With 
Autoimmune Encephalitis: A Prospective Observational Study.  
 
Gianvito Masi (1) - Valentina Damato (1) - Gregorio Spagni (1) - Amelia Evoli (1) - Raffaele Iorio (1) 
 
Fondazione Policlinico Universitario "a. Gemelli" Irccs, Rome, Italy, Institute Of Neurology, Università Cattolica Del Sacro Cuore, Rome, 
Italy, Rome, Italy (1) 
 
Autoimmune encephalitis (AE) represents a complex syndrome with diverse clinical manifestations and 
therapeutic outcomes. AE can be classified as paraneoplastic, if associated with an underlying cancer, or 
idiopathic. Aim of this study is to report the clinical and immunological characteristics, the neuroimaging 
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features and the long-term outcome of patients with paraneoplastic encephalitis (PE) and idiopathic AE. 
Patients older than 18 years of age with subacute encephalopathy admitted to our Institution from January 
2012 to January 2019 were prospectively enrolled. Patients’ serum and CSF samples were tested for neural-
specific autoantibodies (Ab) by indirect immunofluorescence on mouse brain and on live rat hippocampal 
and cortical neurons. Samples with Ab with intracellular specificity were analyzed for IgG binding to 
onconeural antigens by blots. All samples were also tested by cell-based assays for NMDAR-IgG, LGI1-IgG, 
CASPR2-IgG, AMPAR-IgG, GABABR-IgG, GABAAR-IgG, mGluR5-IgG, DPPX-IgG, mGluR1-IgG, GlycineR-
IgG, IgLON5-IgG, GFAP-IgG. One hundred-eleven patients with subacute encephalopathy were initially 
recruited. Forty-nine patients (44%) were diagnosed with AE. These patients are the focus of this study. The 
mean age at onset was 57 years, female to male ratio was 1:1. Neural-specific IgG were detected in 45/49 
cases (92%). Ab bound to LGI1, in 6 patients (12%); GFAP, in 5 (10%); NMDAR, in 4 (8%); GABAAR, in 3 
(6%); Hu, in 2 (4%); SOX1, in 2 (4%); Caspr2, in 1 (2%); GABABR, in 1 (2%); Ma2, in 1 (2%); PCA2, in 1 
(2%), and to unclassified antigens (UNCA), in 19 (39%) cases. PE was diagnosed in 16 patients (32%). 
There was no significant difference in the mean age of onset and sex prevalence between patients with PE 
and AE. Patients with PE more frequently have oligoclonal bands in CSF (6/15 vs 1/33, p=0.01), bilateral 
hyperintense lesions of the temporal lobe on T2/FLAIR sequences at brain MRI (9/16 vs 5/33, p=0.005) and 
more frequently developed cognitive impairment (13/16 vs 15/33, p=0.03) compared with patients with 
idiopathic AE. Forty-seven patients (96%) received immunotherapy in the acute phase. Thirty-four patients 
received long-term immunosuppressive therapy. The mean follow-up was 17.1 months. The modified Rankin 
Scale (mRS) score at last follow-up was less than 2 (defined as good outcome) in 31/49 (63%). Logistic 
regression analysis showed that mRS score less than 3 at baseline and long-term immunosuppression 
predicted a good outcome. 
 
 
046 - Pediatric Optic Neuritis And Anti Mog Antibodies: A Cohort Of Italian Patients, 
Looking For Prognostic Factors  
 
Thea Giacomini (1, 6) - Thomas Foiadelli (2) - Pietro Annovazzi (3) - Margherita Nosadini (4) - Matteo Gastaldi (5) - Diego 
Franciotta (5) - Claudio Panarese (6, 7) - Paolo Capris (8) - Paola Camicione (8) - Paola Lanteri (9) - Ramona Cordani (1) - 
Lino Nobili (1, 6) - Giovanni Morana (10) - Maria Cellerino (6, 7) - Antonio Uccelli (6, 7) - Stefano Sartori (4) - Salvatore Savasta 
(2) - Maria Margherita Mancardi (1) 

 

Unit of Children Neuropsychiatry, Istituto Giannina Gaslini, Genova, Italy (1) - Pediatric Clinic, IRCCS Policlinic Hospital San Matteo 
Foundation, Pavia, Italy (2) - Multiple Sclerosis Center. ASST Valle Olona - Gallarate Hospital, Gallarate (VA), Italy (3) - Paediatric 
Neurology and Neurophysiology Unit, Department of Women's and Children's Health, University Hospital of Padua, Padua, Italy (4) - 
Neuroimmunology Laboratory, IRCCS Mondino Foundation, Pavia, Italy (5) - Department of Neurosciences, Rehabilitation, 
Ophthalmology, Genetics, Maternal and Child Health, University of Genoa, Genoa, Italy (6) - Ospedale Policlinico San Martino-IRCCS, 
Genoa, Italy (7) - Unit of Ophthalmology, Istituto Giannina Gaslini, Genova, Italy (8) - Unit of Neurophisyology, Istituto Giannina Gaslini, 
Genova, Italy (9) - Unit of Neuroradiology, Istituto Giannina Gaslini, Genova, Italy (10) 
 
Objectives: analysis of clinical, neuroradiological and prognostic differences between seronegative and 
myelin oligodendrocyte glycoprotein (MOG) positive cases in a cohort of optic neuritis (ON) pediatric patients  
Methods: in this Italian multicentre retrospective study, participants were identified by chart review of 
pediatric patients evaluated for acquired demyelinating syndromes (ADS). We selected all patients 
presenting with ON at the first episode of ADS. Inclusion criteria were: age 1 to 18 years at symptoms onset; 
presentation consistent with ON defined by occurrence of acute loss of vision detected by ophthalmological 
examination. We included those who were tested for MOG-IgG1 with a live cell-based assay.  
Results:  a total of 20 patients (10 MOG-abs and 10 seronegative) were included. Age at onset and sex ratio 
were similar between the two groups. Fundus oculi showed disc swelling in 9/10 in the MOG-abs cohort, with 
additional increased Retinal Fiber Nerve Layer (RFNL) measured by Spectral Optical Coherence 
Tomography (S-OCT, Spectralis Heidelberg Engineering) (5/5 performed s-OCT at baseline) and 2/10 in the 
seronegative group (P <0,05). Visual acuity impairment at onset was not significantly different between two 
groups, but MOG-abs cohort showed better outcome with 6/10 complete recovery versus 1/10 in the 
seronegative group (P 0,02). Relapse frequency was low in both groups: 2/10 MOG-abs and 1/10 
seronegative cases, with a median follow up of 25 months (range 12-84 months). 
Conclusion:  optic disc swelling and increased RFNL measured by S-OCT at baseline are strongly 
associated with MOG-abs positivity. MOG-abs ON more frequently show complete recovery. Relapse 
frequency in MOG-abs is lower in our cohort than previously reported. Relapse rate is not different between 
two groups that are both at risk of relapsing disease. Careful follow-up is important to address prompt 
immunosuppressive therapies. 
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054 - Autoimmune Encephalitis And Csf Anti-glur3 Antibodies In An Ms Patient After 
Alemtuzumab Treatment  
 
Anna Chiara Landi (3) - Maria Chiara Buscarinu (1) - Silvia Romano (1) - Arianna Fornasiero (1) - Michela Ferraldeschi (2) - 
Giulia Pellicciari (3) - Roberta Reniè (3) - Giovanni Ristori (1) - Marco Salvetti (1, 4) 
 
Department of Neurosciences, Mental Health and Sensory Organs, Faculty of Medicine and Psychology, Centre for Experimental 
Neurological Therapies (CENTERS), Sapienza University, Rome, Italy (1) - Department of Neurology and Psychiatry, Sapienza 
University, Rome, Italy (2) - Sapienza University, Rome, Italy (3) - IRCCS Istituto Neurologico Mediterraneo (INM) Neuromed, Pozzilli, Italy 
(4) 

 

Alemtuzumab, a humanized monoclonal antibody indicated for the treatment of patients with relapsing–
remitting Multiple Sclerosis (RR-MS), increases the risk of autoimmune adverse events, including thyroid 
disorder, renal disease, and immune thrombocytopenic purpura (ITP).  We here report a case of autoimmune 
encephalitis (AE), after the second course of alemtuzumab. A 45-year-old Italian woman affected by RR-MS 
from 2011, in June 2018, 9 months after second alemtuzumab infusion cycle, she reported a longer and 
abundant mestrual period, bleeding from gums and scattered red spots on the skin. She was then referred to 
the Emergency Department: the platelet level was 1000/µl. A diagnosis of IPT was made and steroid 
treatment was promptly performed with improvement: the platelet count became normal and the symptoms 
regressed in approximately 30 days. In September 2018, 3 months after ITP, the patient presented 
progressive aphasia and undertook a brain MRI that showed a pattern compatible with autoimmune 
encephalitis. She was hospitalized and her neurological examination showed a change of neurological status 
with anomic aphasia, motor apraxia. Cerebrospinal fluid (CSF) was clear, with incremented glucose (73 
mg/dl) and protein (61 mg/dl) and normal cells (4 cells/mmc). PCR for neurotropic infectious agents was 
negative. Autoimmune screening; serology for common and neurotropic infectious agents; oncomarkers 
levels, antibodies against onconeural antigens and a total body computerized tomography were normal. A 
second CSF examination was normal except for the presence of autoantibodies to glutamate receptor 3 
(GluR3) pept. A and pept. B (respectively at a title of 0.143 and 0.140 for 1:2 dilution). The patient underwent 
three courses of intravenous immunoglobulin (0.4mg/Kg/day for 5 days), one month apart, with progressive 
clinical-MRI improvement. Her neurological status is currently comparable with that preceding the 
encephalitis.  The anti-GluR3 auto-antibodies are present in 25–30 % of patients with different types of 
epilepsy, underpinning forms of ‘autoimmune epilepsy’ with frequent cognitive/psychiatric/behavioral 
impairments and their findings was also associated to Rasmussen encephalitis. Overall, our and Giarola’s 
cases strongly suggest a relationship between AE and previous therapy with alentuzumab. It is advisable 
caution against and monitoring of clinical events that may encompass the AE spectrum. 
 
 
056 - Voluntary Running Wheel Protects Against Brain Damage And Motor Defects 
Induced By Cuprizone (cpz)  
 
Livia Guadalupi (1) - Georgia Mandolesi (2) - Silvia Bullitta (1) - Diego Fresegna (3) - Francesca De Vito (4) - Francesca 
Romana Rizzo (1) - Alessandra Musella (2) - Valentina Vanni (3) - Mario Stampanoni Bassi (4) - Fabio Buttari (4) - Maria 
Teresa Viscomi (5) - Diego Centonze (1, 4) - Antonietta Gentile (1) 
 
Synaptic Immunopathology Lab, Department of Systems Medicine, University of Rome Tor Vergata, Rome, Italy (1) - Synaptic 
Immunopathology Lab, IRCCS San Raffaele Pisana and University San Raffaele, Rome, Italy (2) - Synaptic Immunopathology Lab, 
IRCCS San Raffaele Pisana, Rome, Italy (3) - Unit of Neurology, IRCCS Neuromed, Pozzilli (IS), Italy (4) - IRCCS Fondazione Santa 
Lucia, Rome, Italy (5) 

 

Multiple Sclerosis (MS) is a chronic disease that affects the central nervous system (CNS). It is thought to be 
an autoimmune disorder, characterized by demyelinating phenomena and by a complex interaction between 
inflammatory and neurodegenerative processes. Growing data indicate the beneficial effects of exercise on 
several clinical outcomes in patients MS and data in rodent model of MS suggest that it may slow down the 
disease progression, by inducing peripheral immunomodulation. However, the mechanisms involved are not 
fully elucidated.  
Aim of this study was to address the effects of voluntary running wheel in a toxic-demyelinating model of MS, 
in which demyelination and brain inflammation occur in response to cuprizone (CPZ) treatment, in the 
absence of a T cell-mediated autoimmune reaction. Mice were housed in standard or wheel-equipped cages 
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starting from the day of CPZ or normal chow feeding for three or six weeks and evaluated for weight 
changes, locomotor skills and neuromuscular functions over the course of the experimental design. 
Biochemical, molecular biology and immunohistochemical analyses were performed. Exercise prevented 
early weight loss caused by CPZ, indicating improved wellness in these mice. Both neuromuscular function 
and motor coordination were significantly enhanced by exercise in CPZ-treated mice. Moreover, exercise 
induced an early protection against axonal damage and the loss of the myelin associated proteins, myelin 
basic protein (MBP) and 2’,3’-Cyclic-nucleotide 3’- phosphodiesterase (CNPase), in the striatum and the 
corpus callosum, in coincidence of a strongly attenuated microglia activation in both brain areas. Further, 
during the phase of spontaneous remyelination exercise in CPZ mice reduced the recruitment of new OLs 
compared to sedentary CPZ mice, likely due to the precocious protection against myelin damage.  
Overall, these results suggest that exercise has a beneficial impact on the demyelinating-inflammatory 
processes occurring in the brains of CPZ mice and likely in MS patients, independently of the peripheral 
immunomodulation, and underlie the significance of diversified therapeutic strategies for a more efficacious 
treatment of MS. 
 
 
058 - Reduction Of The Clinical Outcome In In Vivo Models Of Multiple Sclerosis 
Targeting S100b  
 
Gabriele Di Sante (1) - Mariagrazia Valentini (2) - Cinzia Volonté (3) - Susanna Amadio (4) - Francesco Ria (5) - Fabrizio 
Michetti (6) 
 
Institute Of General Pathology/università Cattolica Del Sacro Cuore, Fondazione Policlinico Universitario A" Gemelli" Irccs, Roma, Italy 
(1) - Università Cattolica Del Sacro Cuore, Fondazione Policlinico Universitario A" Gemelli" Irccs, Rome, Italy (2) - Ibcn-cnr, Fondazione 
Santa Lucia, Rome, Italy (3) - Fondazione Santa Lucia, Fondazione Santa Lucia, Roma, Italy (4) - Institute Of General Pathology 
/università Cattolica Del Sacro Cuore, Fondazione Policlinico Universitario "a. Gemelli" Irccs, Roma, Italy (5) - Institute Of Anatomy, 
Fondazione Policlinico Universitario "a Gemelli" - Irccs, Roma, Italy (6) 
 
S100B, a small-calcium binding protein, acts as an intracellular regulator and through extracellular signaling. 
It has been demonstrated a direct correlation between increased amount of astrocytic S100B and its role in 
demyelination and neuroinflammatory processes upon demyelination in ex vivo demyelinating model. 
The aim of the study is to investigate the possible role of pentamidine isethionate, a small molecule with 
antiprotozoal activity, able to target S100B, in the modulation of clinical outcome of RR-EAE mouse model. 
Experimental Autoimmune Encephalomyelitis (EAE) was induced in female SJL wild-type mice and four 
groups were formed: EAE with vehicle (saline), EAE treated with pentamidine, Control mice treated with 
pentamidine and untreated control group; the pentamidine dosage was, 4mg/kg, intraperithoneally. Weight 
and clinical score of the animals were evaluated each day post injection. Following sacrifice, brains were 
collected and analyzed for the expression of myelin and neuroinflammation by immunohistochemistry and 
qRealTime PCR. 
Overall, our preliminary results indicate that S100B is involved in MS pathology and that its inhibition may be 
a new therapeutic strategy not only to reduce damage but, hopefully, to improve a faster recovery. 
Disclosure: Funded by FISM pilot Grant 2018. 
 
 
069 - Autoimmune Encephalitis Associated With Caspr2 Antibodies: A Diagnostic 
Challenge.   
 
Martina Biggi (1) - Ylenia Failli (1) - Margherita Contento (1) - Matteo Magliani (1) - Silvia Casagrande (1) - Luca Massacesi (1) 
- Marco Paganini (2) 
 
Neurology Unit, Careggi Hospital, University Of Florence, Neurofarba Department, Florence, Italy (1) - Neurology Unit, Careggi 
Hospital/university Of Florence, Florence, Italy (2) 
 
Background: Contactin-associated protein-like 2 (CASPR2) antibodies (Abs) related clinical features involve 
both central (CNS) and peripheral (PNS) nervous system. The two clinical hallmarks of CNS involvement are 
frequent focal seizures and cognitive impairment. PNS symptoms include neuromyotonia, neuropathic pain 
and peripheral neuropathies. Other possible clinical features are dysautonomia, neuropsychiatric 
manifestations and sleep disorders. Immunotherapy is the mainstay of treatment. Case report: We report 
the case of a 64-year-old man affected by autoimmune encephalitis (AE) with CASPR2 Abs misdiagnosed 
for several years as an infective or psychiatric disorder. From the age of 42, he exhibited brief episodes of 
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impaired awareness. By the age of 60, the frequency of these episodes increased and were associated with 
epigastric aura, confusion, oromandibular automatisms and amnesia. Moreover, he developed behavioral 
changes with anhedonia and irritability. An EEG showed a focal left temporal epileptic activity and 
antiepileptic treatment was started, without significant improvement. Brain MRI presented nonspecific white 
matter lesions and cerebral 18FDG-PET showed hypermetabolism in the left amygdala, compatible with the 
epileptic focus. The AE autoAbs-panel revealed elevated serum and CSF anti-CASPR2-Abs titers and the 
patient was treated with first-line immunotherapy, with only partial improvement. Neoplastic screening was 
negative. Few months later he started second-line immunotherapy with rituximab, but the treatment was 
prematurely discontinued due to the appearance of an orchiepididymitis followed by Guillain-Barrè 
Syndrome, completely recovered after intravenous immunoglobulins therapy. At the age of 62, he 
complained about dysesthesias and neuropathic pain in the left arm and hemithorax, with nonspecific 
instrumental findings and no response to immunotherapy. The patient is currently waiting to start 
cyclophosphamide therapy and other diagnostic evaluations of the PNS symptoms. Discussion: This case 
highlights how the diagnosis of CASPR2-Abs-associated disorder can be challenging due to a broad 
spectrum of clinical features that can mimic several diseases. Over the past decade the clinical spectrum of 
AE has expanded, and the identification of definite antigenic targets allows to better recognize specific 
clinical patterns. This could help clinicians to avoid diagnostic delay and to ensure a prompt and appropriate 
treatment. 
 
 
074 - Increased Frequency Of Antibodies Against Neuronal Surface Antigens In 
Type 1 Narcolepsy With Complex Movement Disorders  
 
Maria Pia Giannoccaro (1) - Fabio Pizza (2) - Leslie Jacobson (3) - Rocco Liguori (2) - Giuseppe Plazzi (2) - Angela Vincent 
(3) 
 
University Of Bologna, Department Of Biomedical And Neuromotor Sciences, Bologna, Italy (1) - Irccs Istituto Delle Scienze 
Neurologiche Di Bologna, Ospedale Bellaria, Bologna, Italy (2) - Nuffield Department Of Biomedical And Neuromotor Sciences, 
University Of Oxford, Oxford, United Kingdom (3) 
 
Objective: to assess the frequency of movement disorders and antibodies against neuronal surface 
antigens in patients with type 1 narcolepsy (NT1). 
Methods: we retrospectively included 59 consecutive patients (37 adults: 22 children), diagnosed with NT1. 
To elicit the movement disorders, the patients were videoed while watching funny film/TV program 
sequences. The videos were scored subsequently for the presence of ‘negative’ and ‘active’ motor 
phenomena. Antibodies against neuronal surface antigens (NSA-abs) were measured by cell-based assays 
(CBAs) and by binding to hippocampal neurons and rat brain tissue in NT1 and a range of disease controls. 
Results: Overall, active motor phenomena, including perioral and dyskinetic-dystonic movements were 
found in 25 patients (42.4%) and more frequently in patients with an acute onset (P=0.002). Both negative, 
cataplexy-related, and active motor phenomena, were more severe in children compared to adults. Active 
motor phenomena were more frequent close to disease onset (P<0.0001). Any neuro-immunoreactivity was 
found in 13/59 (28%) of NT1 compared with only 10/130 controls (7.6%) (P=0.0003), and was more frequent 
in patients with active movements; 9 patients had antibodies to specific antigens on CBAs.  
NSA-Abs were more frequent in patients with active movements (P=0.001). In children with active 
movements, NSA-Abs were common (7/14, 50%) and these children were frequently sampled close to onset 
(P=0.03) and had higher “active” motor phenomena composite scores than NSA-Ab negative children 
(P=0.022). Negative movements were not different. Strikingly, 4/22 NT1 children had NMDAR-Abs compared 
to 0/37 NT1 adults, and 1/60 age-matched disease controls (P=0.017).  
Interpretation: NSA-Ab are common in NT1 patients who display “active” movements, and particularly in 
children. Although the antibodies may not be pathogenic, the presence of “active” movement disorders and 
other atypical clinical features could prompt considerations of immunomodulatory treatment. 
 
 
075 - Sleep Disorders In Children With Pediatric Acute-onset Neuropsychiatric 
Syndrome (pans): A Polysomnographic Study  
 
Antonella Gagliano (1) - Francesca Cera (1) - Marcello Tanca (1) - Patrizia Congiu (2) - C Garau (2) - Alessandro Zuddas (1) - 
Monica Puligheddu (2) - Nadia Ronzano (3) 
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University Of Cagliari, A Cao Microcitemico, Cagliari, Italy (1) - University Of Cagliari, Policlinico, Cagliari, Italy (2) - University Of Cagliari, 
A Cao, Cagliari, Italy (3) 
 
The Pediatric Acute-onset Neuropsychiatric Syndrome (PANS) is characterized by an abrupt onset of 
obsessive-compulsive disorder or severely restricted food intake and the concurrent presence of additional 
neuropsychiatric symptoms from at least two of seven categories including sleep disorders. PANS has been 
recently identified as a syndrome in which neuropsychiatric symptoms seems to be infection-triggered and 
immune-mediated. Sleep disorders have been clinically described in about 80% of patients with PANS. 
However, very few polysomnographic studies have been conducted in this population. According to the 
literature, conditions like REM Sleep Behavior Disorder (RBD) and Kleine-Levin Syndrome (KLS) have been 
documented in patients diagnosed with PANS. The same conditions are frequently associated with 
autoimmune diseases and have been reported to be responsive to antibiotics and immunomodulating drugs. 
Considering the symptom overlaps between PANS and sleep disorders such as narcolepsy and KLS, it 
seems interesting and promising to investigate a common pathogenesis with probable immune-mediation. 
We have selected 10 patients with PANS, aged between 3 and 17 years, with a drug-free period of at least 
one month at baseline visit. We submitted a questionnaire on sleep habits, asking for day drowsiness and 
behavioral disturbances related to a non-restorative sleep during night. Each subject underwent a complete 
full-night polysomnography recording following standard criteria of American Academy of Sleep Medicine 
(AASM). We found that 60% of them had an ineffective sleep, 70% presented a condition of REM sleep 
without atonia (RSWA), 50% had Periodic Limb Movement Disorder (PLMD) and 30% received the diagnosis 
of moderate to severe Obstructive Sleep Apnea Syndrome (OSAS). According to these preliminary results, 
we underline the importance of performing an accurate polysomnographic study of patients diagnosed with 
PANS in order to evaluate the overall sleep efficiency and to better characterize the sleep architecture of 
these individuals. Adequate sleep is critical to well-being and health; in children, acute and chronic sleep 
disturbances have been associated with a wide range of cognitive, mood, and behavioral impairments. 
Moreover, the association between PANS and well-defined sleep disorders open new perspectives for 
studying the brain inflammation as underlying condition in children with severe acquired neuropsychiatric 
symptoms and sleep alterations. 
 
 
076 - Effects Of An Immunomodulating Therapy In Ms Measured By Deep 
Immunophenotyping  
 
Mario Picozza (1) - Daniela Angelini (1) - Francesca Gargano (1) - Serena Ruggieri (2) - Carla Tortorella (2) - Claudio 
Gasperini (2) - Eleonora Piras (1) - Gisella Guerrera (1) - Luca Battistini (1) - Giovanna Borsellino (1) 
 
Santa Lucia Foundation, Neuroimmunology Unit, Rome, Italy (1) - San Camillo-forlanini Hospital, Department Of Neurosciences, Rome, 
Italy (2) 
 
First line therapeutics against Relapsing-Remitting Multiple Sclerosis (RR-MS) were adopted worldwide 
almost two decades ago, but a comprehensive analysis of immunologic features modulated by these 
treatments is still lacking. Furthermore, new formulations with different dosing and scheduling have been 
recently approved with the aim to enhance patients’ compliance while preserving efficacy. Our study has 
been taught to fill this knowledge gap by detecting global changes induced in monocyte subsets and 
dendritic cells, and in the B, T and innate lymphocyte cell pools by a first line injectable drug in MS patients 
tracked from baseline throughout a 1-year follow-up. To this end, we designed a set of 10 polychromatic (10- 
to 13-color) flow cytometry panels and of 5 in vitro stimulation regimens to take a picture of immunologic 
traits ex vivo and test if a modulation in their responsiveness to inflammatory cues is taking place. Monocytes 
and dendritic cells, initiators and influencers of the adaptive immune arm, change their pattern of cytokine 
production in response to both lipopolysaccharide (LPS) and resiquimod (R848) stimulation, as decreased 
production of IL-1beta, TNF-alpha, IL-6 and IL-12 from one or more of these subsets is steadily seen in the 
majority of patients. In parallel, an increase in relative abundances of naïve CD4 and CD8 T cells, paired to a 
reduction in T cell polyfunctionality (i.e. production of more than one cytokine by the same cell) strongly 
indicates a treatment-dependent softening of the responses to pro-inflammatory cues. Further underscoring 
a broad immune-modifying action, our data also reveals a reduction in frequency and activation of memory B 
lymphocytes, which recently gained central stages as potent antigen presenting cells in MS, together with an 
increase in phenotypic features of regulatory T cells suggestive of heightened immune-suppressive 
competence. Our endeavor, aimed at decoding immunological correlates of first-line treatment, highlights a 
gradual but wide reshaping of the immune compartment, including diverse cell types and functional indices 
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and provide a resource of immunologic descriptions with the potential to unveil pathogenic sub-populations 
of immune cells in RR-MS, and or/to predict responders to immunomodulating therapy. 
 
 
077 - Gut Flora, Mait Cells And Multiple Sclerosis: Effects Of Dimethyl Fumarate 
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The composition of the intestinal microbiota plays a critical role for the shaping of the immune system. 
Recent studies suggest that the microbiota may have a role in immune-mediated central nervous system 
diseases such as multiple sclerosis (MS). We find that a distinct population of lymphocytes, named MAIT 
(mucosal-associated invariant T cells), is expanded in individuals with MS. These cells are involved in the 
control of the intestinal microbiota, so we collected faecal samples from 27 MS patients and 18 healthy 
subjects (HS) and we studied the composition of the cultivable gut mycobiota, finding higher fungal 
abundance and richness in the MS group. Analyzing MS-twin and HS-twin individuals, we observed that 
feces from MS twins show enrichment of S. cerevisiae (SC), and a decrease of Candida Albicans (CA), 
compared to their healthy siblings. We then studied by polychromatic flow cytometry the response of MAIT 
cells to SC and CA strains isolated from faecal samples. We find that MAIT cells from MS patients are 
significantly more activated and have higher proliferative rates than those from healthy donors after fungi 
stimulation. Finally, immunohistochemistry of MS post mortem brains show that MAIT cells can cross the 
blood-brain barrier and produce pro-inflammatory cytokines in the brain. These results are in agreement with 
the hypothesis that dysbiosis of the gut microbiota may determine a dysfunction of mucosal responses and 
may favour the development of systemic inflammatory and autoimmune diseases. Having found significant 
differences between MS patients and healthy individuals in the fungine component of the microbiota, and 
since a widely used drug for the first line treatment of MS is dimethyl fumarate (DMF) , a compound with 
known antifungal properties, we followed 22 untreated MS patients at baseline and at 3 and 9 month 
intervals after starting DMF therapy to evaluate the in vivo impact of DMF on MAIT cells in MS.  
The data show that the frequency of MAIT cells in MS patients is significantly reduced after 9 months of DMF 
treatment, while the frequency of total T CD8+ lymphocytes remains unchanged. Therefore, these results 
suggest that MAIT cells are affected by treatment with DMF, probably due to its anti-fungal ability. 
 
 
078 - Effects Of Pegylated Beta Interferon-1a On B Cells In Multiple Sclerosis  
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Multiple Sclerosis (MS) is a progressive immuno-inflammatory and degenerative disease of the central 
nervous system (CNS), the second most common cause of disability in young people. It is clear that the 
damage to myelin is driven by abnormal immune responses, although the exact triggers that unleash the 
autoimmune attack are unknown. First-line therapeutic strategies involve the use of drugs with immune-
modulatory properties, although the precise mechanisms of function of each are not established. None of the 
currently available therapies can completely prevent the relapses or the progression altogether of disability. 
However, for the relapsing remitting form of MS, Disease-Modifying Therapies (DMT) are available that can 
slow the progression of the disease and reduce the number of relapses. Among these drugs there is 
pegylated b interferon-1a (Plegridy, PEG), which has been shown to slow down the accumulation of physical 
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disabilities, reduce the recurrence rate and the development of new brain lesions. The advantages of PEG 
consist mainly in a longer persistence in the circulation of the molecule, which can therefore be administered 
with minor frequency. Recent studies have emphasized the importance of B cells in MS pathology. Here, we 
have examined the in vivo effects of PEG in modulating the B cell population in MS patients. Through deep 
immunophenotyping by multiparametric flow cytometry (MPFC) of peripheral blood, we define in detail the B 
cell subsets in order to understand if specific subpopulations of B cells are differently represented in patients 
undergoing therapy. Also, we define their activation and maturation status, through the evaluation of markers 
of differentiation and activation (CD25, CD38 and CD69), of co-stimulatory molecules (CD80) and of 
homing/adhesion molecules ( CCR2, CCR6, CXCR3, CXCR5, CCR7, Integrin b7). Finally, we evaluated the 
expression of inhibitory molecules such as FAS (CD95) and PD-L1 (Programmed Death ligand 1, CD274). 
Although this study is still ongoing, we find that the number of B cells circulating in the blood of patients with 
MS remains unchanged after therapy, but that CD24high CD38high transitional B cells are significantly 
increased in frequency. Interestingly, this subsets includes the population of B regulatory cells, which have 
been shown to promote resolution of inflammation. This data suggests that PEG acts upon the B cell 
compartment sustaining the generation of immune-suppressive cells. 
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