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SYMPOSIUM - JOINT SIICA - AINI
IMMUNO-MEDIATED NEUROLOGICA DISEASES
 
S1.5
EMERGING ROLES OF SPECIALIZED PRO-RESOLVING 
LIPID MEDIATORS IN ADAPTIVE IMMUNITY AND 
NEUROINFLAMMATION
Alessandro Leuti1, Jesmond Dalli2, Anders Jacobsson3, 
Elisa Bisicchia4, Valeria Sasso4, Maria Teresa Viscomi4, 
Luca Battistini4, Mauro Maccarrone5, Charles Serhan2, 
Valerio Chiurchiu4 
1Fondazione Santa Lucia, Roma
2Harvard Medical School, Boston - USA
3University of Stockholm, Stockholm - Sweden
4Fondazione Santa Lucia, Roma
5Campus Bio-Medico University of Roma, Roma 

Purpose: Resolution of inflammation is a finely regulated 
mechanism by which specialized pro-resolving lipid mediators 
(SPMs), that include resolvins and maresins, modulate phlogistic 
processes to avoid chronicization of inflammation and collateral 
tissue damage. Such molecules are mostly studied in acute 
inflammation and in innate immune cells, but their role in chronic 
inflammation and adaptive immunity is still scarce. 

Results and Methods: Here we show for the first time that 
resolvins D1 (RvD1) and D2 (RvD2) as well as maresin 1 (MaR1) 
not only inhibit human CD4 and CD8 T cell activation and 
committed circulating T-helper (TH) 1 and TH17 cells, but also 
prevented the differentiation of naïve CD4+ T cells into TH1 
and TH17 via GPR32 and ALX receptors as assessed by means 
of polychromatic flow cytometry, qRT-PCR and immunoblotting. 
These effects were corroborated in vivo in mice unable to 
generate these SPMs. Their potential role in impacting on chronic 
inflammation was also tested in an experimental model of brain 
remote damage, whereby we found reduced levels of RvD1 and 
RvD2 in CSF by ELISA and increased ALX expression by means 
of qRT-PCR and immunoblotting in injured animals. Also, the in 
vivo administration of RvD1 promoted functional recovery and 
neuroprotection by reducing microglia and astrocyte responses 
as well as inflammatory-induced cell death in distally remote 
brain regions, which are typically characterized by a sustained 
chronic inflammation in response to the primary insult. 

Discussion and Conclusions: Our findings unveil hitherto 
unknown actions of specific SPMs and suggest that the 
immunoresolvent role of this novel class of endogenously 
produced lipid mediators might also involve the adaptive 
compartment of immunity and the modulation of damage-
induced brain inflammation, thus identifying a potentially useful 
avenue for steering both peripheral and central inflammation, 
eventually preventing autoimmunity or neuroinflammation.
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SYMPOSIM
IMMUNOREGULATION

S2.5
AN EPIGENETIC SNAPSHOT OF IL-10 COMPETENT B CELLS
Silvia Tonon1, Francesca Mion1, Jun Dong2, Hyun-Dong Chang2, 
Andreas Radbruch2, Nicola Tamassia3, 
Marco Antonio Cassatella3, Carlo Ennio Michele Pucillo1 
1Dipartimento Area Medica, Università degli studi di Udine, 
Udine
2Deutsches Rheuma-Forschungszentrum (DRFZ), Berlin - 
Germany
3Dipartimento di medicina sezione di patologia generale, 
Università di Verona, Verona  

Purpose: B cells are traditionally known for their role as antibodies 
producers, however, in the last decades, new functions have 
been identified, in fact, B cells also exhibit immunosuppressive 
functions and act as regulatory cells. Despite the great effort of 
several groups, our actual insight on the origin, the phenotype 
and molecular signature identifing regulatory B cells is still 
fragmentary. Regulatory B cells mainly exert their function 
through the production of IL-10, but it is not clear whether the 
cytokine expression is an intrinsic property of the cell, or if rather 
B cells belonging to different subsets acquire the capability to 
produce IL-10 following the interaction with microenvironmental 
components. Our hypothesis is that only few B cells quickly 
respond to the stimulation through the production of IL-10 as 
they are in a suspended and preparatory state for its production. 
This condition identifies “IL-10 competent B cells” that differ 
from IL-10 negative B cells for a different epigenetic regulation 
of il10 locus.

Methods: This work focused on IL-10 competent B cells, a 
subset that can produce IL-10 after 5 hours of stimulation with 
LPS, PMA and ionomycin. Taking advantage of an IL-10 secretion 
assay followed by cell sorting we could isolate this functional 
subset from several anatomical compartments and subsequently 
perform molecular analysis.

Results: First, we analysed DNA methylation among the il-
10 gene locus of IL-10 competent B cells using a bisulphite-
based method. We found that IL-10 competent B cells are 
less methylated on CpG sites in some regions of the il-10 
locus compared to IL-10 negative B cells. Moreover, the IL-10 
competent B cells showed a different methylation and acetylation 
of histones in the same regions. 

Discussion: Among the total B cell population, IL-10 competent 
B cells are a particular functional subset that can rapidly produce 
and release IL-10 following a microenvironmental stimulation. 
We found that IL-10 competent B cells can be recognized 
among the total population as their locus is almost completely 
demethylated.

Conclusion: IL-10 competent B cells are a functional immune-
suppressive subset characterized by a specific epigenetic 
signature, but not belonging to any specific B cells subsets.

SYMPOSIUM
IMMUNE CHECK POINTS AND CANCER IMMUNOTHERAPY

S3.4
ANTI-PD1 THERAPY EFFECTS ON T CELL REPERTOIRE 
AND FUNCTIONS IN PATIENTS WITH NSLC CANCER: 
A PRELIMINARY STUDY TO IDENTIFY BIOMARKERS OF 
EFFICACY
Giusi Barra1, Giuseppe Pasquale1, Carminia Della Corte2, 
Federica Papaccio2, Fortunato Ciardiello2, 
Floriana Morgillo2, Raffaele De Palma1 
1Clinical Immunology & Allergy, 2Oncology Section, Dept of 
Clinical & Exp Med, Università della Campania, Napoli

Background: Immune responses protect against tumors. 
Conventional chemotherapy may treat cancer but its efficacy 
is compromised by tumor relapse. Chemotherapy “per se” 
have immunostimulatory effects and sustain an antitumor T 
cell response. Anti-PD1 antibodies are used in clinics to boost 
immune responses blocking of an inhibitor receptor on T cells. 
We evaluated the T cell repertoire and cytokines in eight NSCLC 
patients who underwent anti-PD1 therapy after chemotherapy. 

Methods: We used PBMC to study T cell repertoire by 
“Spectratyping” a PCR based technique, and production of  
γ-IFN, IL-2, IL-4, IL-12, IL-13 and IL-17 by Quantitative PCR. 
Presence of cytokine message was then confirmed measuring 
the protein in the sera. Each patient was studied at the end of 
chemotherapy and after each anti-PD1 shot. 

Results: We found that chemotherapy shaped a specific T cell 
repertoire in these patients, expanding several T cell clonotypes 
that were maintained by anti-PD1 administration undergoing a 
long-lasting expansion. Of note, a prolonged effect in term of 
clinical outcome was paired by a consolidated production of IL-
12 and γ-IFN. 

Conclusions: These data show that chemotherapy reshapes a T 
cell repertoire involved in antitumor response and the functional 
profile of these cells marked a prolonged efficient anti-tumor 
T cell response. Although preliminary, these results help to 
understand how monitor the patients undergoing therapy with 
anti immune-checkpoints. This is of critical importance due to the 
need to identify biomarkers and monitoring tools to optimize the 
use of these drugs, considering the high costs of these therapies



S3.5 
IL-15, TIM-3 AND NK CELLS SUBSETS PREDICT 
RESPONSIVENESS TO ANTI-CTLA-4 TREATMENT IN 
MELANOMA PATIENTS
Rossana Tallerico1, Costanza Maria Cristiani1, Elina Staaf2, 
Cinzia Garofalo1, Rosa Sottile2, Mariaelena Capone3, 
Yago Pico de Coaña4, Gabriele Madonna3, Eleonora Palella1, 
Mariaelena Wolodarski4, Valentina Carannante2, Domenico 
Mallardo3, Ester Simeone3, Antonio M. Grimaldi3, Sofia 
Johansson2, Paolo Frumento5, Elio Gulletta6, Andrea Anichini7, 
Francesco Colucci8, Gennaro Ciliberto9, Rolf Kiessling4, Klas 
Kärre2, Paolo A. Ascierto3, 
Ennio Carbone1 
1Tumor Immunology and Immunopathology Laboratory, 
Department of Experimental and Clinical Medicine, University 
“Magna Græcia“ of Catanzaro, Catanzaro
2Department of Microbiology, Cell and Tumorbiology (MTC), 
Karolinska Institutet, Stockholm, Sweden, Stockholm - Sweden
3Melanoma Cancer Immunotherapy and Innovative Therapy 
Unit, 9Scientific Directorate, IRCCS Istituto Nazionale Tumori 
Fondazione “G. Pascale”, Napoli
4Department of Oncology and Pathology, 5Karolinska Institutet 
Statistical Core Facility, Karolinska Institutet, Stockholm - 
Sweden
6Department of Health Sciences, University “Magna Græcia” of 
Catanzaro, Campus - Germaneto, Catanzaro 
7Fondazione IRCCS Istituto Nazionale dei Tumori, Department 
of Experimental Oncology and Molecular Medicine, Milano
8Department of Obstetrics and Gynecology, University of 
Cambridge Clinical School, Cambridge - United Kingdom

Purpose: Despite the success of immune checkpoint blockade 
in melanoma, the majority of patients do not respond. NK cells 
recognize melanoma metastasis (1-3). We hypothesized that the 
T and NK cell subset frequencies and expression levels of their 
receptors may predict responses and clinical outcome of anti-
CTLA-4 treatment. 

Methods: We characterized the NK and T cell phenotype, as well 
as serum levels of several cytokines in 67 melanoma patients 
recruited in Italy and Sweden, using samples drawn prior to and 
during treatment. In a smaller cohort, we also performed in vitro 
functional assays. Statistical univariate analyses were performed 
using the two-tailed Student’s t-test for independent groups, 
ANOVA followed by Bonferroni correction or Mann Whitney test 
followed by Dunn’s correction. p-values < 0.05 were considered 
statistically significant. To analyze data in multivariate mode, 
SIMCA version 14 (MKS Data Analytics Solutions, Umeå Sweden) 
was applied.

Results: Survival correlated with low expression of the inhibitory 
receptor TIM-3 on circulating T and NK cells prior to and during 
treatment and with the increased frequency of mature CD3-

CD56dimCD16+ circulating NK cells during treatment. Survival 
also correlated with low levels of IL-15 in the serum. Functional 
experiments in vitro demonstrated that sustained exposure to 
IL-15 enhanced the expression of PD-1 and TIM-3 on both T and 
NK cells, indicating a causative link between high IL-15 levels 
and enhanced expression of TIM-3 on these cells. Receptor 
blockade of TIM-3 improved NK cell-mediated elimination of 
melanoma metastasis cell lines in vitro. 

Conclusions: These observations may lead to the development 
of novel biomarkers to predict patient response to checkpoint 
blockade treatment. They also suggest that induction of 

additional checkpoints is a possibility that needs to be considered 
when treating melanoma patients with IL-15

References
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SYMPOSIUM - JOINT SIICA - FOCIS
IMMUNODEFICIENCIES

S4.5
EVALUATION OF HEALTH-RELATED QUALITY OF LIFE 
USING CVID_QOL QUESTIONNAIRE: IMPACT OF CLINICAL, 
IMMUNOLOGICAL AND THERAPY-RELATED FACTORS 
ON BURDEN OF DISEASE IN COMMON VARIABLE 
IMMUNODEFICIENCY
Federica Pulvirenti1, Stefano Tabolli1, Cinzia Milito1, Valeria 
Villella2, Alessandro Josè Bastidas Parlanti3, 
Isabella Quinti1 
1Department of Molecular Medicine, Sapienza University of 
Roma, Roma 
2Dpt of Clinical Medicine, Roma
3Hospital Universitario 12 de Octubre, Madrid - Spain 

Introduction: Common Variable Immunodeficiency (CVID) is a 
primary antibody defect characterized by high susceptibility to 
sino-pulmonary infections, requiring a long-life immunoglobulin 
(IG) replacement therapy to reduce infective manifestations. 
Despite IG therapy CVID patients frequently develop chronic 
damage, autoimmunity, granulomatous inflammation, 
lymphoproliferative disorders, and malignancies, that affect 
Health Related Quality of Life (HRQoL). Generic instrument to 
asses HRQoL has been used to compare general population 
or chronic diseases to CVID. Recently, the first CVID-specific 
tool, the CVID_QoL questionnaire, has been validated with 
the purpuse to catch the detailed impact of the disease on 
HRQoL. The instrument includes three dimensions: Emotional 
Functioning (EF), Relational Functioning (RF) and Gastrointestinal 
and Skin Symptoms (GSS). 

Objectives: Here we use the CVID_QoL questionnaire to 
quantify the impact of clinical manifestations, immunological 
characteristics and therapy schedule on HRQoL in a large cohort 
of CVID adults. Results: One hundred fifty-four CVID from Referral 
Center for Primary Immunodeficiency of Roma completed the 
CVID_QoL. Immunoglobulin route of administration, therapy 
setting, clinical and immunological data were collected from 
medical files. CVID_QoL, EF and RF scales correlated with age. 
The duration of disease did not influence HRQoL. No difference 
were observed between patients receiving SCIG and IVIG; no 
correlation was found between IgG trough level or Ig serum level 
at diagnosis and CVID_QoL scores. Being female, underweight, 
admitted in hospital, having a previous diagnosis of cancer or 
chronic comorbidities, taking polymedication and having an 
unexplained persistent enteropathy proved to be major risk 
factors associated with a poor health status. In particular, females 
had severe scores in the emotional dimension, while relational 
and symptoms dimension scores were similar in men and women. 
The number of infection correlated with a poorer HRQoL status. 
The experience of pneumonia, relapsing episodes of diarrhea (> 
4 for year), sinusitis and bronchitis (> 2 for year) was associate to 
more severe CVID_QoL scores. 

Conclusions: The study provides the impact of immunological, 
clinical and therapy-related factors assessed by CVID_QoL on the 
burden of disease in adults patient with CVID. This information 
possibly identified new areas of therapeutical interventions to 
improve health status in CVID.

SYMPOSIUM
MUCOSAL IMMUNOLOGY

S5.5
MFSD2A PROMOTES EPOXYGENATION OF 
DOCOSAHEXAENOIC ACID IN GUT ENDOTHELIUM TO 
GENERATE PRO-RESOLVING LIPID MEDIATORS AND 
DAMPEN INTESTINAL INFLAMMATION
Federica Ungaro1, Carlotta Tacconi2, Luca Massimino3, Paola 
Antonia Corsetto4, Carmen Correale5, 
Philippe Fonteyne5, Andrea Piontini5, Valeria Garzarelli5, 
Francesca Calcaterra6, Silvia Della Bella6, Antonino Spinelli7, 
Michele Carvello7, Angela Maria Rizzo4, Stefania Vetrano1, 
Luciana Petti5, Gionata Fiorino5, Federica Furfaro5, Domenico 
Mavilio6, Krishna Rao Maddipati8, Alberto Malesci9, Silvia 
D’Alessio5, Silvio Danese1 
1Humanitas University, Rozzano
2Vladimir-Prelog-Weg 1-5/10-ETH, Zürich - Switzerland
3School of Medicine and Surgery, University of Milano-Bicocca, 
Milano
4Department of Pharmacology and Biomolecular Science, 
University of Milano, Milano
5IBD Center, Laboratory of Gastrointestinal Immunopathology, 
6Laboratory of Clinical and Experimental Immunology, 
7Colon and Rectal Surgery Unit, 9 Department of 
Gastroenterology, Humanitas Clinical and Research Center, 
Rozzano
8Department of Pathology, Lipdomics Core Facility, Wayne 
State University, Detroit - USA

Purpose: The resolution of inflammation is regulated by mediators 
derived from ω-3 fatty acids, such as docosahexaenoic acid 
(DHA), that is transported by the Major Facilitator Superfamily 
Domain containing 2A (MFSD2A) through the endothelium of 
brain, retina, and placenta1,2. We wondered whether MFSD2A 
modulates the DHA metabolism of gut endothelial cells, 
eventually promoting the resolution of intestinal inflammation in 
Inflammatory Bowel Disease (IBD).

Methods: Lipidomic analysis3 was performed on mucosal 
biopsies and primary human intestinal microvascular 
endothelial cells (HIMEC) isolated from surgical specimens of 
active, resolving IBD patients and healthy subjects4. Healthy 
HIMEC were transduced with a lentivirus carrying MFSD2A 
overexpressing vector (MFSD2A-OE), and characterized in vitro. 
Adoptive transfer of human circulating endothelial progenitor 
cells (ECFCs), overexpressing MFSD2A, was performed in CD1 
nude colitic mice, along with orally administered DHA.

Results: The lipidomic analysis revealed a reduced percentage 
of pro-resolving metabolites derived from CytochRoma P450 
epoxygenation of DHA in the inflamed mucosa, when compared 
with samples from healthy and resolving. We found that 
reduced level of epoxygenated DHA-derivatives in active tissues 
correlated with lower amounts of MFSD2A compared to resolving 
mucosa. MFSD2A, expressed by gut endothelium, exerted pro-
resolving effects in HIMEC in terms of reduced pro-inflammatory 
markers and anti-angiogenic functions by producing beneficial 
epoxygenated DHA-derivatives. Transplantation of MFSD2A-
OE ECFCs in DHA–fed colitic mice ameliorated intestinal 
inflammation, through stimulation of epoxygenated DHA-
derivative release in the inflamed mucosa. MFSD2A pro-resolving 
effects were completely abolished by CYP inhibitor both in vitro 
and in vivo, demonstrating that protective functions exerted by 
MFSD2A depends on epoxygenated metabolites of DHA.



Discussion: Our study provides the first evidence of MFSD2A-
dependent regulation of the pro-resolving DHA CYP450-
mediated epoxygenation in the IBD-associated vasculature.

Conclusion: Our approach may help a selective cohort of non-
responding patients, with the advantage of avoiding immune 
suppression and using natural endogenous pathways to resolve 
inflammation.
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WORKSHOP - JOINT SIICA-SIAAIC
SEVERE ASTHMA, FROM MECHANISMS TO TREATMENT

WS1.9
INVESTIGATING WASP VENOM ALLERGY: A B CELL 
PROLIFERATION ASSAY
Marcello Albanesi1, Lucia Giliberti1, Maria Pia Rossi1, Danilo Di 
Bona1, Maria Filomena Caiaffa2, Luigi Macchia1 
1University of Bari-Aldo Moro, Bari
2University of Foggia, Foggia 

Purpose: In clinical practice, the diagnosis of hymenoptera 
venom allergy relies on the grading of the clinical symptoms and 
the analysis of hymenoptera venom-specific IgE. Two different 
pools of IgE exist: the bound pool and circulating pool. The 
amount of specific IgE bound on mast cells is assessed through 
skin testing. The circulating pool of IgE is assessed with RAST. 
In grass pollen allergic patients the existence of circulating 
allergen-specific B cells has been demonstrated. These cells 
proliferate upon the cognate allergen encounter [1]. Here, we 
analyze the B cell proliferation in response to wasp venom and 
wasp-specific IgE, in wasp allergic patients.

Methods: In 4 patients with history of severe adverse reactions 
to wasp stings we analyzed:
-  Wasp-specific IgE: bound pool of IgE was assessed by skin 

prick testing and intradermal testing. Circulating IgE levels 
were measured by RAST, in serum samples;

-  B cell proliferation: blood mononuclear cells were stained 
with carboxyflurescein diacetate succinidimyl ester (CFSE) and 
cultured in the presence of wasp venom. Proliferation of CD19+ 
and CD3+ cells was assessed using flow cytometry.

Results: Consistently with their clinical status, all the patients had 
high levels of both bound and circulating wasp-specific IgE. In 3 
out of 4 patients CD 19+ cells proliferation in the presence of the 
wasp venom was higher compared to the control. In contrast, 
CD3+ cells did not show a higher proliferation rate when exposed 
to the wasp-venom.

Discussion: We show that the patients with wasp-venom allergy 
have a population of circulating wasp venom-specific CD19+ 
cells. 

Conclusions: These latter cells can be detected using flow 
cytometry and their proliferation in response to the cognate 
allergen can be analyzed using CFSE dye. 

Reference
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WORKSHOP
AUTOIMMUNE MECHANISMS AND DISEASES

WS2.6 
GUT INFLAMMATION AND CUTANEOUS BARRIER LEAKAGE 
DRIVE SKIN AUTOIMMUNITY IN OMENN SYNDROME
Rosita Rigoni1, Elena Fontana1, Veronica Marrella2, Virginia 
Maina2, Anna Villa3, Barbara Cassani1 
1Humanitas Clinical and Research Center, Rozzano
2Istituto di Ricerca Genetica e Biomedica, Milano Unit, CNR, 
Milano
3TIGET, Division of Regenerative Medicine, Stem Cells and 
Gene Therapy, IRCCS San Raffaele Scientific Institute, Milano  

Purpose: In addition to inflammatory bowel disease, skin 
degeneration represents the hallmark of Omenn Syndrome (OS), 
a peculiar immunodeficiency caused by hypomorphic mutations 
in RAG genes leading to the generation of oligoclonal activated 
T cells. However, the pathogenesis still remains elusive. 

Methods: Skin cell suspensions were analyzed by flow cytometry. 
Gene expression profiling was carried out by qPCR on total skin 
tissue. Colitis was induced by chronic Dextran sulfate sodium 
(DSS) administration in drinking water. 

Results: The skin compartment of Rag2R229Q\R229Q mice, the OS 
murine counterpart, was characterized by the lack of epidermal 
γδ T cells and marked accumulation of dermal CD4+/CD8+ T 
cells producing high levels IFNγ. Increased production of T cell 
recruiting chemokines by keratinocytes sustained the cutaneous 
lymphocytic infiltration in OS mice. In agreement, peripheral 
CD4+ T cells showed higher expression of skin homing receptors. 
Interestingly, upregulation of Toll-Like receptors and high level 
of the Cramp antimicrobial peptide correlated with increased 
bacterial load in the Rag2R229Q\R229Q cutaneous tissue. Of note, 
in mutant but not in wild-type mice, chronic DSS treatment 
amplified keratinocytes activation, upregulation of chemokines 
and enhanced skin infiltration by T cells. 

Discussion: We demonstrate in Rag2R229Q\R229Q mice that 
compromised skin barrier integrity and chronic gut inflammation 
cooperate to induce keratinocytes activation that mediates 
tissue T cell infiltration. Current studies are aimed to assess 
whether circulating gut-derived pathogenic Th1/Th17 cells in 
OS [1], reprogrammed with skin tropism, contribute to local 
autoimmunity.

Conclusion: The gut-skin axis may play a key role in the 
pathogenesis of OS.

Reference
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Acknowledgements: GR-2011-02349759 Ministero della Salute

WORKSHOP
CHRONIC LYMPHOCYTIC LEUKEMIA. FROM BASIC 
SCIENCE TO TREATMENT

WS4.9 
INTEGRATED CLL SCORING SYSTEM HAD PROGNOSTIC 
ACTIVITY ON YOUNG AND EARLY-STAGE CHRONIC 
LYMPHOCYTIC LEUKEMIA
Andrea Visentin1, Federica Frezzato1, Silvia Imbergamo1, 
Valentina Trimarco1, Veronica Martini1, Filippo Severin1, Flavia 
Raggi1, Laura Bonaldi1, Edoardo Scomazzon1, Leonardo 
Martinello1, Francesco Piazza1, Monica Facco1, Gianpietro 
Semenzato1, Livio Trentin1 
1Hematology and Clinical Immunology unit, Department of 
Medicine, University of Padova, Padova  

Purpose: Chronic Lymphocytic Leukemia (CLL) is characterized 
by heterogeneous clinical course. To improve the predictive 
accuracy of clinical, biological and molecular markers, they have 
been combined into indexes. Recently, our group had identify 
the Integrated CLL Scoring System (ICSS) based on cytogenetic 
abnormalities by FISH, IGHV mutational status and CD38 
expression from 212 patients [1]. The aim of this study was to 
validate the prognostic power of our index into a larger series 
of 420 CLL patients, including Binet A and younger (< 65 years) 
patients.

Methods: Among the 816 patients followed at the Hematology 
Unit of Padova University Hospital from 1989 to 2015, 420 
had available data of FISH, IGVH mutation and CD38 and 
were recruited in this study. According to ICSS, patients were 
classified as: low-risk, those patients with 13q deletion or normal 
FISH, IGVH mutated and CD38 < 30%; high-risk, subjects with 
17p or 11q deletion and/or IGVH unmutated and CD38>30%; 
intermediate-risk, all remaining patients.

Results: The median age of our cohort was 62 years; 64% were 
males and 85% were Binet stage A at diagnosis. According to 
ICSS 202 (48%) subjects were classified as low-risk, 83 (20%) 
intermediate-risk and 135 (32%) high-risk.After a median follow-up 
of 81 months, our scoring system stratified the whole population 
into 3 different groups for PFS (p < 0.0001) and OS (p < 0.0001). 
Our score maintains its prognostic activity when considering 
young and Binet A patients. Among Binet A patients (85%, Figure 
1A-B) the estimated 10-year PFS and OS were 66%, 38%, 6%  
(p < 0.0001) and 90%, 83%, 63% (p < 0.0001) for low, 
intermediate and high-risk groups, respectively. Considering 
patients < 65 years (57%, Figure 1C-D) the estimated 10-year 
PFS and OS were 67%, 36%, 16% (p < 0.0001) and 91%, 93%, 
71% (p = 0.0023) for low, intermediate and high-risk groups, 
respectively.

Discussion and Conclusions: We herein provide evidence of the 
prognostic power and feasibility of ICSS into a cohort of 420 CLL 
patients and among young and Binet A patients.

References
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WORKSHOP 1
AUTOIMMUNITY

W1.1
T-CELL PROAPOPTOTIC AND ANTIFIBROTIC ACTIVITY 
AGAINST AUTOLOGOUS SKIN FIBROBLASTS IN VITRO IS 
ASSOCIATED WITH IL-17A AXIS MODULATION IN SYSTEMIC 
SCLEROSIS
Serena Vettori1, Giusi Barra2, Giuseppe Pasquale2, Luciana 
Pellecchia1, Lucia Vicedomini1, Raffaele De Palma3 
1Rheumatology Unit, 2Allergy and Clinical Immunology 
Unit, Department of Internal and Experimental Medicine “F. 
Magrassi-A.Lanzara”, University of Campania “Luigi Vanvitelli”, 
Napoli
3Clinical Immunology & Allergy, Dept of Clinical & Exp Med, 
Università della Campania, Napoli 

Background: IL-17A has been implicated in the pathogenesis 
of systemic sclerosis (SSc). We previously showed that skewed 
peripheral blood mononuclear cells (PBMCs) from SSc patients 
can induce Fas-mediated apoptosis in co-cultured autologous 
skin fibrobalsts. We therefore aimed to investigate IL-17A 
expression and effects in these co-cultures.

Methods: PBMCs and skin fibroblasts from 5 dcSSc patients 
with disease duration < 3 years were co-cultured up to 10 days 
in presence of hrIL-2 [20 U/ml] in a 1:10 ratio, as previously 
described. IL17A, IL17RA, CXCL1, CCL2, CCL3, TGFBR2, 
SMAD3, CTGF, COL1A1, COL3A1 mRNA expression was 
assessed by Sybr Green real-time PCR. Chemokine production 
was further investigated at the protein level by multiple 
suspension immunoassay, while total collagen content was 
investigated by Sircol assay in culture surnatants. In subset 
experiments, co-cultures were treated with either IL-17A or IL-
17A plus anti-IL17 receptor A monoclonal antobodies (anti-IL-
17RA mAb), then cells were stained with Annexin V and anti-FAS 
antibodies and were investigated by flow-citometry.

Results: IL17A mRNA in co-cultured PBMCs was increased by 
11.5 fold (p < 0.01), and IL17RA by 4.3 fold (p < 0.05) in co-
cultured fibroblasts. CXCL-11, CCL2, and CCL3 were also up-
regulated at both mRNA (11.9 fold, 773.3 fold, and 29 fold, 
respectively; p < 0.05) and protein level (8.9 fold, 11.2 fold, 
and 252.4 fold, respectively; p < 0.05). Profibrotic mediators, 
such as COL1A1, COL3A1, and CTGFmRNA expression in co-
cultured fibroblasts was reduced to 0.33 fold, 0.24 fold, and 0.31 
fold, respectively (p < 0.05). This effects were associated with 
mRNA down-regulation of two key effectors of TGF-β signaling, 
TGFBR2 and SMAD3 to 0.59 and 0.79 fold, respectively. At 
flow cytometry analysis, we observed a reduction in co-cultured 
fibroblasts apoptosis adding IL-17RA mAb to IL-17A treated 
cells (39% to 16.8%; p < 0.05), as compared to controls treated 
with IL-17A and isotype IgG. 

Conclusion: Our results support the role of IL-17A in the 
pathogenesis of SSc. Furthermore, here we first show that IL-
17A up-regulation in co-cultured PBMCs might paly antifibrotic 
effects in autologous skin fibroblasts, and might be implicated in 
fibroblasts apoptosis.
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Purpose: Memory Stem T cells (TSCM) are long living self-renewing 
T cells, which play a relevant role in immunological memory [1-
4]. The aim of this work is to investigate the potential role of TSCM 
as a reservoir of arthritogenic T cells in Rheumatoid Arthritis (RA).

Methods: We analysed circulating TSCM (CD45RA+CD62L+CD95+ 
T cells) by flow cytometry in 27 RA patients. Fourteen patients 
were longitudinally followed during treatment with the anti-
TNFα agent, Etanercept. We detected citrullinated antigen 
specific T cells using custom MHC Class II Tetramers. Cytokine 
production was tested with PMA/Ionomycin assay. Thirty-eight 
age-matched healthy donors were used as control. We high-
throughput sequenced the T-cell receptor (TCR) repertoire using 
unbiased RNA-based approach [5] in FACS-sorted CD4+ T cell 
subpopulations from three patients. 

Results: CD4+ TSCM were significantly expanded in RA patients 
compared to matched controls in terms of frequency and 
of absolute counts. Their size contracted upon anti-TNFα 
treatment. Expanded CD4+ TSCM displayed a prevalent TH17 
phenotype. Peripheral CD4+ T cells specific for a vimentine-
derived citrullinated peptide [6], were traced, detected also in the 
TSCM compartment, and contracted during anti-TNFα treatment. 
TCR-sequencing reveal a skewed RA TSCM TCR repertoire, with 
the 10 most frequent clones accounting for 45.6% (41,3-53,7%) 
of TSCM clones.

Discussion: The features we describe are compatible with a 
casual - and not only epiphenomenic - role of TSCM in RA natural 
history. 

Conclusion: The analysis of TSCM dynamics in autoimmune 
disorders could have implications for innovative therapeutic 
strategies. 
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Purpose: To develop an assay for classification of systemic 
sclerosis (SSc) clinical subsets, based on the epitopes recognized 
by different autoantibodies.

Methods: a)The PDGF receptor alpha (PDGFRα) peptide 
library used for epitope mapping of monoclonal anti-PDGFRα 
antibodies [1], and two smaller libraries containing: b) the top 
20 PDGFRα conformational binders and 60 conformational and 
linear peptides of a cognate protein forming a complex with 
PDGFRα; c) the top cognate protein peptide binders, and 15 
chimeric PDGFRα/cognate protein peptides, chosen among the 
best binders; were screened with 25 SSc (12 limited, 13 diffuse) 
and 25 healthy control (HC) serum samples. Libraries were 
synthesized by Pepscan Presto, Netherlands. Statistical analysis 
was performed by Wilcoxon-Mann-Whitney test. Serological 
and clinical data were correlated.

Results / Discussion: An immunodominant peptide 
discriminating SSc from HC serum samples was identified in 
library a). This was confirmed by library b), which highlighted 
also one immunodominant epitope from the cognate protein. 
Two cohorts of SSc samples (reactive vs nonreactive), each 
composed of limited and diffuse SSc subsets, were identified. 
Library c) identified the chimeric epitope bound exclusively by 
the reactive SSc serum samples, which were taken from patients 
with active, progressive disease regardless of limited vs diffuse 
subsets, whereas the nonreactive SSc samples were taken from 
subjects with less active, non progressive disease.

Conclusions: We developed a conformational epitope-based 
assay detecting SSc-specific, agonistic autoantibodies. This 
novel array may identify SSc patients with active disease, 
regardless of the canonical classification. We propose this assay 
for prospective screening of large cohorts of patients affected 
by, or suspected for, SSc, to validate it as a tool for disease 
activity assessment and/or early diagnosis.

Reference
1. Moroncini G et al. Arthritis and Rheumatology 2015; 67: 1891-
1903.



W1.4
IL-17 POLARIZATION OF MUCOSAL INVARIANT T CELLS 
DERIVES FROM THE ACTIVATION OF TWO DIFFERENT 
PATHWAYS
Diana Di Liberto1, Giuliana Guggino2, Francesco Ciccia2, 
Marianna Lo Pizzo1, Guido Sireci1, Francesco Dieli1, 
Laura Saieva1, Riccardo Alessandro1, Giovanni Triolo2 
1Dipartimento di Biopatologia e Biotecnologie Mediche, 
2Dipartimento Biomedico di Medicina Interna e Specialistica, 
Università di Palermo, Palermo 

Purpose: Primary Sjogren Syndrome (pSS) is a chronic 
inflammatory disorder affecting exocrine glands. Both IL-23 and 
the downstream cytokines IL-17 and IL-22 are recognized as 
key players in the disease [1, 2]. Recently, MAIT cells have been 
implicated in the pathogenesis of autoimmune disorders and 
found expanded in salivary glands of pSS patients [3]. Mucosal-
associated invariant T (MAIT) cells recognize antigens shared by 
many microbes and presented by the MHC class I-like molecule 
MR1. Thus, their activation could determine activation of effector 
mechanisms. Their expression of IL-7R and IL-23R makes them 
potentially involved in the pathogenesis of pSS.

Methods: Mononuclear cells from 16 patients with pSS and 14 
individuals with non Sjogren secca Syndrome (nSS) were isolated 
from blood and salivary glands. Phenotype and cytokine profile 
expression of MAIT cells were evaluated by flow cytofluorimetry 
upon an in vitro stimulation with recombinant IL-7, IL-23 and IL-
18.

Results: Frequency of MAIT cells was reduced in peripheral 
blood but not in minor salivary glands of patients with pSS, 
compared to patients with nSS. In vitro stimulation of MAIT 
cells from pSS patients caused cytokine production which was 
dependent on priming with IL-7, IL-23 and IL-18. Particularly, 
IL-7 and IL-23 guarantee IL-17 polarization of MAIT cells by two 
different pathways triggered by STAT3 and ROR-gt, respectively.

Discussion: The identification of the cellular sources and 
inducers of IL-17 is crucial in the understanding of the drivers of 
inflammation in pSS.

Conclusions: Our preliminary results confirm a potential role 
for MAIT cells in pSS and, for the first time, demonstrate the 
existence of a link between their specific IL-7 and IL-23 driven 
activation and IL-17 polarization. 
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Primary Sjogren’s syndrome (SjS) is a systemic autoimmune 
disease characterized by complex and heterogeneous clinical 
features. The diagnosis may be underestimated due to the lack 
of sensitive and specific markers, since the presence of ANA or 
anti-Ro-SSA and/or anti-La-SSB antibodies can be undetectable 
in a number of subjects. In these setting identification of novel 
autoantigens may be useful in the diagnostic process
The great expansion of proteomic technologies led to uncovering 
specific immunodominant epitopes associated to autoimmune 
diseases, useful for diagnostic tools. The most widely used 
immunoassays are based on ELISA techniques. It was recently 
demonstrated that the use of plant systems as bioreactor for the 
production of plant-based virus-derived nanoparticles (VNPs) 
as scaffolds for peptide display, log increased their ability to 
detect specific-antibodies in sera when used as coating reagent 
in ELISA assay.
We exploited plant-produced Potato virus X (PVX) chimeric virus 
particles for displaying a peptide (lipo), which was previously 
described as an immunodominant peptide in Sjögren’s syndrome 
(SjS), being recognized by patients’ serum autoantibodies, and 
used it as building blocks for a diagnostic assay. 
VNPs displaying lipo peptide were employed to set-up a direct 
ELISA test. In particular, PVX VNPs-lipo gave higher sensitivity 
and similar specificity in identifying SjS patients compared 
to the same test performed with the chemically synthesized 
immunodominant peptide.
This novel biomarker can help us in the diagnosis of patients 
affected by SjS and confirm the utility of plant viral nanoparticles 
as diagnostic devices, suggesting the possible application of 
this technology to the diagnosis of other autoimmune diseases.
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Purpose: Disease-Modifying Antirheumatic Drugs (DMARDs) 
remain the main desired strategy for the treatment of RA, and 
Methotrexate (MTX) is still the “anchor” drug. However, many 
patients treated for long term showed several side effects. The 
aim of this work is to develop nanotechnology-based approaches 
for RA diagnosis and therapy able to specifically target inflamed 
synovial tissue in order to enhance the sensitivity and the efficacy 
and to reduce off-target effects.

Methods: We used targeted polymeric biodegradable 
nanoparticles (tBNPs), made of polylactic acid, polycaprolactone 
and polyethylene glycol and coated with a peptide characterized 
for its ability to target only inflamed synovial tissue. 
Biocompatibility, physical properties and inflamed synovial 
specificity of these tBNPs were characterized in-vitro. Afterward, 
the biodistribution and the efficacy of the tBNPs loaded with 
MTX were studied in a rat model of antigen-induced arthritis 
(AIA). Finally, tBNPs efficacy was also studied in a mouse model 
of collagen-induced arthritis (CIA).

Results: Study of in vivo biodistribution in AIA model proved 
the specific binding of the tBNPs for the inflamed synovial 
tissue with an increased concentration of tBNPs into the 
inflamed joints. In the same animal model, a single injection of 
targeted BNPs loaded with MTX was enough to abrogate the 
inflammatory process compared with the same dose of MTX. 
Similar therapeutic effects were obtained in a model of CIA while 
no toxic effects were reported when MTX was loaded in targeted 
nanoparticles in these animals.

Discussion: Our results highlighted that targeted BNPs were able 
to efficiently and selectively delivery MTX to inflamed synovial 
tissue of RA animal models reducing inflammation without side 
effects. 

Conclusions: This adaptable technology could provide a new 
system to drive in a specific manner different molecules for an 
early diagnosis and for a powerful treatment of RA with minimal 
side effects. 
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Purpose: Autoimmune skin lesions are characterized by a 
complex cytokine milieu and by the accumulation of plasmacytoid 
dendritic cells (pDCs)1. Granzyme B (GrB) transcript is abundant 
in activated pDCs2,3, though its mechanisms of regulation and 
biological role are largely unknown. 

Methods: Freshly purified pDCs were stimulated with IL-21 for 24 
hrs and GrB production was evaluated by ELISA. The expression 
of IL-21, MxA and GrB in lupus erythematosus (LE) skin lesions 
was analysed by Real-time PCR and/or immunohistochemistry. 
Keratinocyte apoptosis was evaluated by FACS.

Results: Here we report that IL-21 was the only Th1/Th17 
cytokine able to induce the expression and secretion of GrB by 
pDCs and that this action was counteracted by the autocrine 
production of type I interferons (IFNs). In LE skin lesions, the 
percentage of GrB+ pDCs directly correlated with the IL-21/MxA 
ratio, indicating that the interplay between these two cytokines 
finely tune the levels of pDC-dependent GrB also in vivo. In 
LE, pDCs colocalized with professional cytotoxic cells at sites 
of epithelial damage, suggesting a role in keratinocyte killing. 
In accordance, we demonstrate that supernatants of IL-21-
activated pDCs promoted autologous keratinocyte killing by NK 
cells and this action was dependent on GrB. 

Discussion: These results propose a new GrB-dependent 
functional interaction between pDCs and NK cells and highlight 
a negative feedback regulation by type I IFNs in vitro and in vivo 
that may function to limit excessive tissue damage.

Conclusions: This study extends our understanding on the 
regulation and function of GrB production by pDCs and 
highlights new roles for infiltrating pDCs in skin LE lesions.
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Purpose: In this study we aimed to evaluate miR17-92 expression 
and functions of gd T cell subsets in Rheumatoid Arthritis (RA).

Methods: Polyclonal Vγ9Vδ2 T cell lines were generated by 
magnetic isolation followed by sorting and further analysed by 
flow cytometry. Expression analysis of miRNA17-92 cluster was 
performed by RT-PCR and mRNA expression of miRNA target 
genes was studied.

Results: A remarkable change in the distribution of Vγ9Vδ2 T cell 
functional subsets was observed in the peripheral blood of RA 
patients, as compared to healthy donors (HD). The comparative 
analysis of miRNA expression among Vγ9Vδ2 T cell subsets, 
between RA patients and HD showed a downregulation of 
miR106a-5p and miR20a-5p and an upregulation of miR 21a-
5p among Vγ9Vδ2 TEM cells; a downregulation of miR19-3p 
among Vγ9Vδ2 TEM and TcM (central memory) cells was also found. 
These miRNA expression regulated IL-8, IL-2 and IL-6 gene 
transcription contributing to the survival of the pro-inflammatory 
pool reducing the expression of the regulates programmed cell 
death 4 (PDCD4) gene.

Discussion: A downregulation of miR 106a, miR19a-b and miR 
20a were detected. These three miRNA showed capability 
in maintenance and regulation of anti-inflammatory state. 
In vitro studies have demonstrated that IL-8 is a direct target 
of miR-106a and that miR19a-b and miR 20a regulate the IL-
2, IL-6 and IL-8 genes. miRNA inhibition increased the activity 
of these cytokines. The down regulation of miRNA 106a, 20a 
and 19 was accompanied with the up regulation of miRNA 
21a in RA patients. It can exert cellular proliferative effect on T 
cells by negatively regulates PDCD4 expression and inhibiting 
suppressive functions.

Conclusions: Our results provide evidence of a role of miR106a, 
miR19-3p, 20a and 21a in the regulation of Vγ9Vδ2 T cells 
function in RA patients and suggest the possibility that the 
miR17-92 family and gd T cells participate to the pathogenesis 
of RA.
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Purpose: The purpose of our work is to understand the 
mechanisms of the elimination of a pathogen during skin 
infections. 

Methods: Taking advantage of transgenic mice models that are 
knockout for either NFATc2 or IFN-γ and mice in which dendritic 
cells can be depleted, we analyzed the inflammatory process 
after Candida (C.) albicans infection. 

Results: We identified a molecular mechanism regulating two 
major phases of the innate response to Candida albicans skin 
infections, the protective containment phase (abscess), and the 
elimination phase. During the early containment phase, TGF-b 
activates fibroblasts that deposit collagen around recruited 
polymorphonuclear cells to prevent microbial spreading. During 
the elimination phase, IFN-g, by antagonizing TGF-b, permits 
plasmin formation through PAI-1 downregulation. Plasmin, in 
turn, allows abscess capsule digestion and microbial discharge 
from the skin. NFATc2, by controlling innate IFN-g production, 
controls the second phase of anti-microbial responses. Finally, 
we demonstrated that the cross talk between the fibrinolytic 
and the innate immune system acts not only in response 
to fungal infections but also to bacterial infections. IFN-γ 
deficient mice showed the formation of a capsulated abscess 
after Staphylococcus aureus infection that was similar to those 
observed in NFATc2 deficient mice infected with C. albicans. 

Discussion: Our work shows how the activation of the 
plasminogen/plasmin system is regulated by the innate immune 
system during microbial infection and its role in microbial 
elimination.

Conclusions: These results shed new light on the complexity of 
an immune response to skin infection including the fibrinolytic 
system as an important player in the fight against pathogens. 
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Purpose: Aspergillus fumigatus (AF) is the major etiologic 
agent of Invasive Aspergillosis (IA), a severe infection 
amongst immunocompromised individuals. A pivotal role 
in the host resistance to this fungal pathogen is played by 
polymorphonuclear neutrophils (PMNs) and complement, in a 
functional cooperation with the long pentraxin PTX3. This has 
opsonic activity, and enhances phagocytosis and killing of AF 
conidia by PMNs via complement pathways [1]. The aim of this 
study was to characterize the molecular crosstalk between PTX3 
and complement in the opsono-phagocytosis of AF. 

Methods: Complement activation on AF was assessed by 
Western Blotting. AF phagocytosis by human PMNs was 
analysed by Flow Cytometry. Sub/del mutants were made to 
define structure/function of PTX3.

Results: We found that PTX3 promotes the selective recruitment 
of C3b (from C3 cleavage) on the conidial wall, by exclusively 
targeting the alternative pathway (AP) of complement. To our 
surprise, factor H (main inhibitor of AP) is required for such 
process, thus pointing to a novel function (activating rather 
inhibitory) of this complement regulator when combined with 
PTX3. Consistent with this, in phagocytosis experiments with 
purified human PMNs, factor H was necessary to sustain the pro-
phagocytic and pro-killing activities of PTX3. Furthermore, we 
made a tetrameric mutant of PTX3 (as opposed to the octameric 
wild type protein) with superior opsono-phagocytic properties 
in vitro.

Conclusions and Discussion: Here we described a cooperation 
between factor H and PTX3 with an unexpected functional 
outcome: enhanced recruitment of C3b onto AF. Given the 
potent opsonic activity of C3b (that is recognized by the 
phagocytic receptor CR1/CD35), we believe that this is the 
major mechanism of PTX3 in the promotion of AF phagocytosis 
and killing. Moreover, we have generated a new PTX3-derived 
protein with better activity in vitro and greater potential in vivo.
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Purpose: We evaluated the ratio of monocytes to lymphocytes 
(ML ratio) and the ex-vivo expression of CD64 on monocytes, as 
biomarkers for TB stages discrimination.

Methods: A total of 173 individuals were enrolled: 31 Healthy 
Donors (HD); 37 latent TB infected (LTBI); 71 with active TB 
disease; 34 cured TB patients. Full peripheral blood counts were 
performed using a hematology analyzer. Monocytes were stained 
using mAbs to CD14, CD64, CD16, CD123, CD152, CD163, 
CD206, HLA-DR, CD3, CD19, CD56 and their isotype controls. 
Flow cytometry were performed on FACSCalibur. Median or 
geometric mean fluorescence was used for analysis. The Kruskal-
Wallis was performed comparing the medians of ML ratio, the 
relationship between variables was evaluated using Spearman 
rank test, p<0.05 was considered statistically significant. 

Results: Significant differences were found comparing the 
average ML ratio of active TB patients with those of LTBI, cured 
TB and HD. The receiver operator characteristics curve analysis 
allowed the discrimination of active TB from HD groups, with a 
sensitivity of 91.04% and a specificity of 93.55% and a sensitivity 
of 85.07% and a specificity of 85.71% comparing TB with LTBI. 
Moreover, an upregulation of CD64 expression on circulating 
monocytes in active TB patients was found.

Discussion: Patients with active TB disease had a higher ML 
ratio, as compared to HD, LTBI and also cured TB patients, 
suggesting that the ML ratio change after anti-TB therapy and 
could be used to evaluate treatment success. The ML ratio 
increase significantly correlate with increased monocyte counts 
and lower lymphocyte counts. Increased expression of CD64 in 
TB patients might reflect differential cytokine production related 
to different stages of Mtb infection/disease.

Conclusion: The evaluations of ML ratio and phenotype of 
monocytes can be instrumental for TB stages identification. 
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Purpose: Psoriasis is a chronic skin disease associated with 
deregulated interplays between immune cells and keratinocytes. 
Although a prominent skin infiltration of neutrophils is a 
distinctive hallmark feature of psoriatic inflammation (1), the 
role of neutrophils in psoriasis pathogenesis remains unclear. 
Aim of this study was to investigate the specific contribution of 
neutrophils during psoriatic inflammation. 

Methods: Psoriasis was induced by topical application of 
AldaraTM, 5% Imiquimod (IMQ) cream (2) in B6 mice treated 
or not with anti-Ly6G (1A8) antibody to deplete neutrophils. 
Disease development was evaluated by flow cytometry and gene 
expression analysis of draining lymph nodes and skin biopsies, 
as well as by histological evaluation of skin inflammation.
Results: Neutrophil depleted mice manifested a significant 
increase in the recruitment of activated γδ T cells in the draining 
lymph nodes in response to IMQ treatment. These findings, 
correlated with a significant increased expression of several 
inflammatory mediators, as well of epidermal acanthosis, in the 
skin of IMQ-treated neutrophil depleted mice. In line with the 
latter observation, we demonstrated that neutrophils inhibited 
γδ T cell proliferation and IL-17 production in vitro and that 
catalase prevents this suppression. 

Discussion: Overall, these data demonstrate that neutrophils may 
negatively contribute to disease propagation and exacerbation 
in the IMQ-induced mouse model of psoriasis by impairing γδ 
T cell effector functions. We also demonstrated a potential role 
for neutrophil derived reactive oxygen species (ROS) in this 
inhibitory function. 

Conclusion: Future research on the mechanisms and implications 
of neutrophil mediated inhibition of γδ T cells is needed in order 
to define potential novel regulatory axis able to modulate 
disease pathogenesis. 
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Purpose: The long pentraxin 3 (PTX3) is a fluid phase pattern 
recognition molecule linking the cellular and humoral arms 
of innate immunity. PTX3 is an important component of host 
resistance to pulmonary infections with selected microorganisms, 
including Aspergillus fumigatus and Pseudomonas aeruginosa. 
Our aim was to investigate the role of PTX3 in the control of 
pneumococcal infections caused by Streptococcus pneumoniae, 
the most common causative bacteria in community-acquired 
pneumonia and an important cause of mortality world-wide, 
especially in aged individuals. 

Methods: By using a murine model of invasive pneumococcal 
infectious disease we analyzed the local colonization and the 
bacterial dissemination (bacterial count in the lung and spleen 
respectively). PTX3 expression during the different stages of 
infection was characterized by different techniques (mRNA 
analysis, ELISA and immunohistochemistry). Binding of PTX3 on 
bacteria was realized with a specific assay revealed by Western 
Blot.

Results: We found that PTX3 is highly expressed in situ at the 
local site of the infection but also in the systemic compartment 
following the invasive kinetic of the infection, in correlation with 
an important up-regulation of PTX3-inducing cytokines (e.g 
TNF-a and IL-1b). A specific binding of human and mouse PTX3 
on S. pneumoniae was observed, independently of the capsular 
serotype. Comparing the pneumococcal burden in PTX3 deficient 
and competent mice, we observed a higher sensitivity of Ptx3-

/- mice during the invasive phase of the infection. Interestingly, 
the exogenous administration of PTX3 to Ptx3-/- mice restored 
the sensitivity to the pneumococcal infection at the level of 
PTX3 competent mice. We finally showed that an exogenous 
local instillation of PTX3 during the ongoing infection induces 
an antibacterial activity on the pulmonary pneumococcal load, 
impacting the bacterial dissemination. 

Conclusion and Discussion: Our results suggest a role of PTX3 in 
the control of S. pneumoniae. Given that pulmonary infections 
by S.pneumoniae are characterized by a consistent recruitment 
of neutrophils, we are currently investigating the effect of PTX3 
on opsonophagocytosis of S. pneumoniae. This will allow to 
characterize a possible mechanism involved in PTX3 control of 
pneumococcal pulmonary infections.
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COMPLEMENT PROTEIN C1Q PRODUCTION IN 
MALIGNANT PLEURAL MESOTHELIOMA
Leonardo Amadio1, Alessandro Mangogna2, Chiara Agostinis1, 
Romana Vidergar2, Marco Confalonieri3, 
Claudio Tripodo4, Oriano Radillo1, Bulla Roberta2 
1Institute for Maternal and Child Health, Istituto di Ricovero e 
Cura a Carattere Scientifico Burlo Garofolo, Trieste 
2Department of Life Sciences, 3Clinical Department of Medical 
Sciences, Surgical and Health, University of Trieste, Trieste
4Department of Human Pathology, University of Palermo, 
Palermo  

Purpose: The complement component C1q has been shown 
to be abundantly expressed in the microenvironment of 
several solid tumors where it shows pro-tumor activities (1). 
We demonstrated that C1q is abundantly present in malignant 
pleural mesothelioma (MPM), and promote adhesion, migration 
and invasion of MPM tumor cells. The aim of our study was to 
investigate the cells and the mechanisms responsible for its local 
production.

Methods: MPM sections were analyzed by immunohistochemistry 
for the presence of C1q in the microenvironment. MPM human 
primary mesothelioma cells were isolated from pleural biopsy, 
characterized by immunofluorescence, cytofluorimetric analysis 
and their production of cytokines was evaluated by qPCR 
and ELISA. Human macrophages were incubated with MPM 
conditioned medium and their phenotype and their production 
of C1q, was evaluated by qPCR and ELISA.

Results: C1q was express in tumor-associated stroma of different 
histotypes of mesothelioma. C1q pattern distribution seems 
connected to tumor-infiltrating myeloid elements. MPM cells 
were unable to produce C1q. Mφ treated with MPM conditioned 
medium have shown an M2-like phenotypic profile (CD206 
and IL-10 upregulation) and a significant upregulation in C1q 
production. No variation was detected for C1s gene.

Discussion: C1q has been shown able to induce M2-like 
polarization of Mφ (2). MPM cells increase the C1q production by 
Mφ. Higher C1q presence in the microenvironment could lead to 
a stronger M2-like polarization of Mφ producing a self-sustained 
cycle that could promote tumor malignant progression. 

Conclusions: C1q fulfill a key role as an immunosuppressive and 
cancer-promoting factor in mesothelioma microenvironment.
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Purpose: To understand why Th17-derived Th1 cells (non-classic 
Th1), despite exhibiting RORγt mRNA expression and IL17 locus 
demethylation, cannot be reverted to IL17 production 

Methods: Cytokine expression was evaluated by intracellular 
flow cytometry staining; transcription factors were evaluated 
at mRNA level by Real-Time PCR; gene overexpression was 
achieved by lentiviral transduction.

Results: We cultured non-classic Th1 cells with different 
combinations of Th17-favoring cytokines, but we were never 
able to revert them to IL-17 production. We performed 
transcriptome analysis searching for genes possibly responsible 
for the inhibition of the IL17 phenotype, and we found high 
Eomes mRNA expression in non-classic Th1 cells, if compared 
to Th17. These data were confirmed by Real Time PCR and 
confocal microscopy. Eomes plays a pivotal role in NK and 
CD8 T cells, where it controls IFNg expression. There is lack of 
information regarding its role in CD4 T cells; it was shown to 
inhibit RORγt and IL17 expression in murine naïve T cells during 
Th1 polarization. Eomes mRNA levels in T cell clones negatively 
correlated to RORγt mRNA expression, and its expression in 
Th17 cells was induced upon IL12 signaling. Moreover, Eomes 
forced overexpression in Th17 cells dramatically diminished IL17 
production while partially increasing that of IFNg, both at mRNA 
and protein level. We also observed a significant reduction of 
RORγt mRNA levels in Eomes transduced Th17 cells. 

Discussion: Th17 cells are plastic and can modulate their 
phenotype towards Th1 upon appropriate cytokine instruction. 
This seems to be a one-way plasticity, since we were not able to 
revert them in vitro to IL17 production. Here we demonstrate that 
Eomes is expressed in non-classic Th1 cells and is responsible 
for the stability of their phenotype. 

Conclusion: Eomes is expressed by non-classic Th1 cells and is 
fundamental for the inhibition of Th17 associated genes.
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Purpose: Suppression of the cytotoxic T cell (CTL) immune 
response has been proposed as one mechanism for immune 
evasion in cancer. In this study, we have explored the underlying 
basis for CTL suppression in the context of B cell malignancies.

Methods: We used functional assays, confocal microscopy and 
signaling studies on human freshly isolated lymphocytes to 
illustrate a peculiar dysfunctional interaction between resting B 
cells and effector CTLs, unexpectedly shared by both malignant 
and healthy cells.

Results: We document that human resting B cells have an 
intrinsic ability to resist killing by freshly isolated CTLs, but are 
susceptible to lysis by in vitro expanded CTL blasts (1). Impaired 
killing was associated with the formation of dysfunctional 
immune synapses characterized by non-polarized release of lytic 
granules. An impaired convergence of lytic granules toward the 
synapse was associated with a selective blockade of the TCR 
signaling at the level of linker for activation of T cells (LAT). The 
non-polarized release of the lytic granules was achieved through 
Arl8-assisted granule movement toward the cell periphery.

Discussion: We found that B cells can instruct CTLs to release lytic 
granules in a non-polarized fashion and thus protect themselves 
from being killed. This may be relevant in the context of B cell 
malignancies. Moreover, our work underscores the importance 
of studying freshly isolated CTLs and the function of LAT that 
could provide important insights into the mechanisms regulating 
lytic granule transport in CTLs.

Conclusions: We propose that non-lytic degranulation of CTLs 
is a key regulatory mechanism of evasion through which B cells 
may interfere with the formation of functional immune synapses 
by CTLs.
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Purpose: In Multiple Myeloma (MM) interactions between 
plasmacells (PCs) and endothelial cells (ECs) triggers tumor 
progression and stimulates bone marrow angiogenesis. Notch 
pathway is an high conserved signaling which regulates gene 
expression favoring proliferation, survival and cell differentiation. 
Cell-to-cell contact activates Notch signaling after the cleavage 
of Notch receptors by a γ-secretase [1]. We have already 
demonstrated that MMECs showed a high activation of Notch1 
and Notch2 receptors and a strong expression of Notch target 
genes Hey1 and Hes1. Based on our previous results, we aim to 
investigate the role of Notch pathway in the crosstalk between 
MMECs and tumor PCs.

Methods: Real-time RT PCR and western blotting were performed 
to assess Notch activation in MMECs in culture with PCs line 
RPMI-8226. Functional in vitro assays were conducted after the 
treatment with siNotch1, siNotch2 and γ-secretase inhibitor on 
MMECs in the three experimental conditions: i) alone; ii) direct 
or iii) indirect culture with PCs.

Results: Co-culture conditions determined an increase of 
Hes1 expression, on the other hand Hey1 expression was no 
significantly modulated. Regarding functional assays, both 
Notch1 and Notch2 inhibition reduced chemotaxis (40% and 
35%), adhesion (10% and 50%), spontaneous migration and in 
vitro angiogenesis on Matrigel® of MMECs. Similar data where 
obtained when Notch pathway was inhibited with MK-0752 
with no significant differences between the three experimental 
conditions. Finally, MK-0752 treatment also affected RPMI-8226 
survival, adhesion and gene expression.

Discussion: Notch pathway inhibition affected angiogenic 
capabilities of MMECs in colture with PCs. 

Conclusions: BM angiogenesis and MM progression are 
enhanced by the existence of active interactions between PCs 
and MMECs. Thus, γ-secretase inhibitors could assume a central 
role in developing new drugs targeting Notch pathway in BM 
milieu. 
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Purpose: Current approaches for the treatment of chronic 
and aggressive B-cell malignancies have greatly improved the 
prognosis and survival, but some patients develop toxicity, 
remain refractive or are resistant to these therapeutic regimens. 
Currently, the major challenge is to specifically deliver the 
therapeutic agents to neoplastic cells while preserving the viability 
of healthy tissues. This aim was addressed by nanotechnology; 
high concentration of drugs (anti-microRNAs, fludarabine, 
bendamustine or the combination of hydroxychloroquine and 
chlorambucil) were loaded inside biodegradable nanoparticles 
(BNPs) conjugated with antiCD20 antibodies.

Methods: The binding (flow cytometry, confocal microscopy), 
internalization (TEM) and cytotoxicity (MTT, AnnexinV/PI assays) 
of BNPs on tumor B-cell lines and primary cells purified from 
patients were assessed in vitro. Then, xenograft mouse models 
were induced to assess the therapeutic effect of BNPs in vivo.

Results: The binding and internalization of BNPs inside tumor 
B-cells and their consequent cytotoxicity were proved in vitro. In 
vivo studies in healthy mice demonstrated the safe toxicological 
profile of BNPs while free drugs killed all the treated animals. 
The therapeutic effect of BNPs was evaluated in mouse models 
of chronic lymphocytic leukemia, Burkitt’s lymphoma and mantle 
cell lymphoma; targeted BNPs cured 50-90% of treated animals 
while untargeted, empty BNPs and free drugs were ineffective. 

Discussion: The conjugation of antiCD20 antibodies led to 
the specific binding of BNPs on CD20-expressing cancer cells 
without affecting healthy tissues; BNPs were demonstrated to 
affect the pharmacokinetics of drugs, resulting in the complete 
abolishment of the side effects and the increased efficacy of 
drugs. 

Conclusions: Drugs-loaded antiCD20-conjugated BNPs can be 
effective in controlling leukemia and lymphomas providing a 
rationale for adopting this approach for the treatment of human 
CD20-expressing B-cell malignancies.
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Purpose: Aging induces a basal level of inflammation throughout 
the body, a condition known as inflammaging, which contributes 
to immunosenescence. Alongside the extrinsic factors, 
Cytomegalovirus (CMV) has been considered one of the most 
important propagators of immunosenescence. Depending on 
the geographical area, 60 to 100% of the adult population are 
infected by the virus. CMV infection leads to a very prominent T 
cell response, which occupies >20% of the total CD8+ T cell pool. 
It has been suggested that CMV-driven memory T cell expansions 
significantly accelerate the age associated loss of naïve T cells, 
decreasing de novo immune responses.
It has been demonstrated that memory T cells home to bone 
marrow niches, well organized structures which promote the 
survival of these cells through homeostatic proliferation. T cell 
survival is promoted by IL-7 and IL-15. IL-7 is believed to be 
important for long-lived memory T cells while IL-15 is mostly 
important for more differentiated T cells. In addition, high IL-15 
levels contribute to inflammation and tissue damage in the elderly, 
supporting the survival of highly differentiated T cells. In a previous 
study, we demonstrated that IL-15 bone marrow levels increase 
while IL-7 decreased in old age. Furthermore, we described how 
pro-inflammatory molecules and oxidative stress may play a role in 
the age-related dysfunction in the maintenance of immunological 
memory. In the current study, we describe how CMV influences the 
expression of T cell survival molecules, which contributes to the 
expansion of certain T cell pro-inflammatory subsets.

Methods: Human bone marrow samples were collected in 
collaboration with the Clinics of Wels-Grieskirchen. qPCR and 
FACS experiments are performed in order to address our 
questions.

Results: In our study, we obtained samples from a large group of 
CMV seronegative people coming from an interesting Austrian 
cohort in which around 40% of the donors, even in very old 
age, were CMV-. The expression of IL-15, and pro-inflammatory 
molecules IFN? and TNF in the bone marrow was higher in 
CMV seropositive donors. Lower IL7R and higher IL-2/IL-15Rb 
expression on T cells was found in CMV+ compared to CMV- 
donors. Age-related changes in the expression of both molecules 
in T cell subsets were observed. Interestingly, CMV+ donors 
showed different trends compared to the CMV- counterpart. 

Discussion: According to our results, the maintenance of 
immunological memory in the bone marrow is reduced with CMV. 
In particular, IL-7 signaling may be impaired. In parallel, the IL-15 
pathway may be potentiated in the presence of the virus, resulting in 
a T cell pro-inflammatory phenotype. Niches for effector/exhausted 
T cells in the aged BM expand in CMV seropositive individuals. 

Conclusion: Our results suggest that the maintenance of 
immunological memory may be improved without CMV. 
Vaccinations against CMV should be introduced to protect from 
degeneration of the immune system in old age. 
(524)    T cell items
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Purpose: Zika virus (ZIKV)  has recently emerged as severe global 
health issue. Understanding host protective immunity to ZIKV 
may represent a key issue in vaccine efficacy definition and 
in identifying possible immune-pathogenetic mechanisms in 
severe infections. Aim of this study was to analyze  the cellular 
immune response in the acute phase of ZIKV infection, and its 
role in the protection and/or pathogenesis. 

Methods: T cells profile was analyzed in 7 acute ZIKV-infected 
patients and compared with 4 acute Dengue virus (DEGV)-
infected patients and with 6 healthy donors (HD). Phenotype/ 
Functionality of T-cells were analyzed by flow cytometry, Elispot 
and proliferation/degranulation assays. 

Results: A significant increase in CD8 T-cells was observed in 
both ZIKV/DEGV patients. CD8/CD4 T-cells were activated 
both in ZIKV/DEGV, expressed an effector phenotype and a 
high level of CD95 marker. Cytokines profiling showed a lower 
frequency of IFN-g-producing CD4 T-cells in ZIKV respect to 
DEGV. A significant expansion of T-cells expressing Vδ2 TCR 
was specifically observed in ZIKV but not in DEGV patients. Vδ2 
T-cells from both ZIKV/DEGV patients showed a higher level 
of Granzyme and a lower proliferation capability than HD. A 
reduction of IFN-γ single positive Vδ2 T-cells was observed in 
ZIKV respect to both DEGV/HD. In vitro experiments showed 
that healthy Vδ2 T-cell release Granzyme after recognition of  
ZIKV-infected cells.

Discussion: Results showed that ZIKV infection induced a T-cell 
activation/differentiation by modulating the cytokine profile, and 
an expansion of cytotoxic Vδ2 T-cells, suggesting a protective 
role of these cells.

Conclusions: These findings provide new knowledge on the 
immune response profile during ZIKV infection pointing out 
the possible protective role of Vδ2 T-cells in controlling ZIKV 
replication.  
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Purpose: Provide a comparative functional characterization 
between human circulating type II Innate Lymphoid cells (ILC2) 
and Th2 cells,  and evaluate their plasticity in vitro.

Methods: Circulating ILC2 and Th2 cells isolated by MACS and 
FACS sorting from the same donor were expanded in vitro. 
Transcription factors (TF) expression levels were evaluated by 
Real-Time RT-PCR. Cytokines and TF gene methylation was 
assessed by bisulfite DNA sequencing. Flow cytometry was used 
to evaluate cytokines production and CD154 expression in cell 
lines stimulated with PMA/Ionomicin (P/I), IL-25/IL-33 or Toll-like 
receptor (TLR) ligands mix. IgE production by autologous B cells 
was assessed by ELISA. ILC2 cultured in presence of polarizing 
cytokines were evaluated for cytokines production following P/I 
stimulation.

Results: ILC2 display GATA3, RORC and RORA expression 
and, in response to P/I, type 2 cytokines production. Likewise, 
epigenetic analysis show demethylated IL4, IL13, IL5, GATA3 and 
RORC2 gene loci, and highly methylated IFNG and TBX21 ROIs. 
Besides IL-25/IL-33, also TLR stimulation induces IL-5 and IL-13 
production in ILC2. In presence of the same stimuli, they express 
CD154 and promote IgE production. Moreover, ILC2 cultured in 
presence of polarizing cytokines, acquire T-bet expression and 
IFN-γ production. Accordingly, significant reduction of IFNG 
promoter methylation has been assessed.

Discussion: These data show that human ILC2 can induce IgE 
production independently of T cells. Moreover, ILC2 plasticity 
in vitro, suggest that a modulation may occur also in vivo in 
response to microenvironmental stimuli, and this could happen 
also as consequence of therapeutic interventions in type 2 
assocuated diseases.

Conclusion: Upon IL-25/IL-33 and TLR ligands mix stimulation, 
human ILC2 promote IgE production in autologous B cells. In 
addition, ILC2 shift toward IFN-g production under polarizing 
condition.
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Purpose: Neutrophils play a key role in host protection against 
microbial infections. Neutropenia and neutrophil dysfunction are 
common features of many diseases and are observed in patients 
affected by Glycogen Storage disease type 1b(GSD-1b)1. 
GSD1b is a rare genetic autosomal recessive disease caused by 
the defect of the glucose-6-phospate transporter (G6PT). The 
objective of this study was to understand the pathophysiology 
of the disease focusing on neutrophils functional activity in an 
inducible KO mouse model. 

Methods: G6ptlox/w mice were crossed with transgenic mice 
expressing a TM inducible Cre-mediated recombination system2. 
To induce the excision of G6PT exons, five-week old mice were 
injected intraperitoneally with TM for five days. Histological 
examinations of tissues and functional analysis of bone marrow/ 
peritoneal exudate neutrophils were performed in TM-G6PT-/- 

mice and compared to controls.

Results: TM-G6PT-/-mice showed pathological abnormalities 
characteristic of the human disease, including hepatomegaly, 
nephRomagaly and hyperlidemia. Bone marrow and peritoneal 
neutrophils from G6PT-KO mice displayed impaired mobility, 
chemotaxis, as well as diminished phagocytic activities, 
compared to wild type mice. In addition our data demonstrated 
that G6PT-KO neutrophils exhibited an enhanced late apoptosis 
and necrosis.

Discussion: We have developed an inducible murine model 
that mimics the pathophysiology of GSD1b in terms of tissues 
damage, neutrophils dysfunction, and susceptibility to bacterial 
infection. 

Conclusion: This model will be exploited to develop and test 
new therapeutic strategies for GSD1b.
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Purpose: Following activation with LPS, DCs produce soluble 
and cell surface molecules critical for initiation and control of 
innate and adaptive immunity. We have previously described that 
following LPS exposure different NFAT members are activated 
in DCs. The initiation of the pathway that leads to nuclear NFAT 
translocation is dependent on CD14 that, through the activation 
of Src family kinases and PLCγ2, leads to Ca2+ mobilization and 
calcineurin activation. Nuclear NFAT translocation is required for 
IL-2 production and apoptotic cell death of terminally differentiated 
DCs. Here we analyzed the mechanism of Ca2+ mobilization in DCs.

Results and Discussion: With super resolution microscopy, we 
demonstrated that human and mouse DCs expressed IP3R3 at 
the plasma membrane and that these receptors colocalized 
with CD14 in lipid raft. We found that the increase in cytosolic 
calcium concentration was due to a direct calcium influx from the 
extracellular space, with a mechanism dependent on IP3R3, and 
required IP4 as second messenger. Indeed, abrogation of IP3R3 
or IP3Kb in DCs also abrogated calcium mobilization and NFAT 
activation. Moreover, we demonstrated that PKCtheta, recruited 
by DAG at the plasma membrane, is required for IP3Kb activation. 

Conclusions: Our results indicate that the mechanism of calcium 
influx triggered by CD14 requires the activation of PKCtheta and 
IP3Kb and therefore the production of IP4 as second messenger. 
The release of IP4 close to the plasma membrane leads to the 
opening of IP3R3 with the consequent induction of a monophasic 
Ca2+ influx necessary to activate the downstream events that 
trigger NFAT dependent transcriptional program.
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Angiogenesis, the formation of new blood vessels, plays a 
prominent role in inflammation and tumors. This process is 
sustained by the coordinated production of several angiogenic 
factors including Vascular Endothelial Growth Factors (VEGFs) 
and Angiopoietins (Angs). Secreted phospholipases A2 (sPLA2) 
are mediators involved in inflammatory diseases and tumors. 
Human neutrophils (PMNs) are both a source and a target of 
sPLA2s. These cells release group V sPLA2 (hGV) and can be 
activated by sPLA2s to release CXCL8. We have investigated the 
role of hGV in the production of angiogenic factors from PMNs.
VEGF-A, -B, -C, -D and Angs (Ang1 and Ang2) expression was 
evaluated by RT-PCR in purified PMNs. Release of VEGFs, Angs, 
CXCL8 was evaluated by ELISA. sPLA2 activity was measured by 
EIA. PMNs constitutively express mRNAs for the proangiogenic 
molecules VEGF-A165, VEGF-B167, VEGF-B186, and Ang1. mRNA 
for VEGF-A121, VEGF-A189, VEGF-C, VEGF-D, and Ang2 was not 
detected. PMNs also expressed mRNA for the anti-angiogenic 
factor VEGF-A165b. In vitro stimulation of PMNs with of hGV induced 
the release of VEGF-A, Ang1 and CXCL8. hGV also induced the 
release of VEGF-A165b. Preincubation of hGV with Me-Indoxam, 
which blocks M-type receptor-mediated effects and enzymatic 
activity of sPLA2s, abolished the release of VEGF-A, Ang1 and 
CXCL8 but not that of VEGF-A165b. The release of VEGF-A165b 
was reduced by preincubation of neutrophils with P11 and/or 
TCS 2314 two antagonist of integrin receptors (anb3 and a4b1). 
These results indicate that hGV induced the production of both 
angiogenic and anti-angiogenic factors from PMNs by different 
mechanisms. Activation of PMNs by fMLF induced the release of 
hGV as well as of VEGF-A and CXCL8. Preincubation of PMNs 
with Me-Indoxam before stimulation with fMLF inhibited the 
release of VEGF-A and CXCL8. These results are compatible 
with the hypothesis that endogenous hGV may be involved in 
fMLF induced release of VEGF-A and CXCL8.

W4.5
KIR2DL3 AND THE KIR LIGAND GROUPS HLA-A-BW4 AND 
HLA-C2 PREDICT THE OUTCOME OF HEPATITIS B VIRUS 
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Purpose: Killer immunoglobulin-like receptors (KIRs) regulate the 
activation of Natural Killer cells through their interaction with human 
leukocyte antigens (HLA). KIR and HLA loci are highly polymorphic 
and certain HLA-KIR combinations were found to protect against viral 
infections. In this study, we analyzed whether the KIR/HLA repertoire 
may influence the course of hepatitis B virus (HBV) infection.

Methods: Fifty-seven subjects with chronic hepatitis B (CHB), 44 
subjects with resolved HBV infection, and 60 healthy uninfected 
controls (HC) were genotyped for KIR and their HLA ligands. 

Results: The frequency of HLA-A-Bw4 ligand group was higher in 
CHB (58%) than subjects with resolved infection (23%) (OR, 4.67; p 
< 0.001), and HC (10%) (OR, 12.38; p < 0.001). Similar results were 
obtained for HLA-C2 ligand group, more frequent in CHB (84%), 
than subjects with resolved infection (70%) (OR, 2.24; p < 0.10), 
and HC (60%) (OR, 3.56; p < 0.01). Conversely, the frequency of 
KIR2DL3 was lower in CHB (81%) than in subjects with resolved 
infection (98%) (OR, 0.10; p < 0.05). These results suggest a 
detrimental role of HLA-A-Bw4 and HLA-C2 groups, associated 
to the development of CHB, and a protective role of KIR2DL3. A 
stepwise variable selection procedure based on multiple logistic 
regression analysis identified these KIR/HLA allotypes as the 
most relevant, feaTorinog high specificity (90.9%) and positive 
predictive value (87.5%) for the development of CHB.

Discussion: According to the predictive model the presence of 
KIR2DL3 gene is highly protective (predicts resolved infection 
anytime is present) if only one out of the two detrimental HLA 
ligand group genes (HLA-A-Bw4, HLA-C2) is present, but is 
unable to confer protection when both HLA-A-Bw4 and HLA-C2 
are present.

Conclusion: Specific KIR/HLA combinations predict the outcome 
of HBV infection.

Reference 
1. Di Bona et al. J Viral Hepat 2017; in press.
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Purpose: To evaluate the clinical efficacy of an antigen-specific 
recombinant fusion protein, nasal administered, in the mouse 
Experimental Autoimmune Myasthenia Gravis (EAMG) model.

Methods: Tolerogenic fusion proteins are formed by a mutated 
cholera toxin A1 subunit (CTA1R9K), a dimer of the Ig binding 
D region of Staphylococcus aureus protein A (DD), and the 
immunodominant epitope 146-162 of Torpedo AChR alpha 
subunit (CTA1R9K-AChR-DD). EAMG was induced in C57Bl/6 
mice by immunization with 20 µg of purified TAChR in CFA and 
two boosts at day 30 and 60. EAMG mice were intranasally 
treated with 5 μg of fusion protein, according to therapeutic 
protocols.

Results: CTA1R9K-AChR-DD treatment was associated with a 
reduction of EAMG manifestations (clinical score 0.27 ± 0.1 vs 
1.9 ± 0.2 in vehicle-EAMG, n = 12; p < 0.001). Reduction of 
anti-mouse AChR antibody levels (1.03 ± 0.25 pmol/ml vs. 2.63 
± 0.34, p < 0.001) and of muscle AChR loss (0.18 ± 0.03 pmol/g 
vs vehicle 0.09 ± 0.02, p < 0.05) were observed. Nasal treatment 
was associated with down-regulation of IFNγ and IL17 pro-
inflammatory mRNA, and with upregulation of TGFβ, IL10, FoxP3 
transcripts in lymph nodes and spleens. IFNγ and IL17 reduction 
and IL10 increase were observed in culture supernatants from 
lymph node cells, stimulated with TAChR or T146-162 peptide, 
from nasal-treated EAMG mice. 

Discussion: Innovative immunomodulatory therapies for 
autoimmune diseases are needed due to the poor clinical 
response in some patients and the severe side effects of 
conventional treatments. This preclinical study provides strong 
evidence on the efficacy of the CTA1R9K-AChR-DD fusion 
protein in mice EAMG. Further studies are needed to characterize 
the molecular mechanisms associated to the induction of AChR-
specific T cells tolerance.

Conclusions: CTA1R9K-AChR-DD recombinant protein has 
been shown to be an effective treatment in the EAMG model, 
suggesting its use in clinical trial. 

Reference
1. Lycke N et al. Mucosal Immunol 2010; 3: 556-66.
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Purpose: Previous studies have shown that expression of CD39 
defines the subset of Treg cells endowed with the most powerful 
suppressive abilities (1, 2). To correlate the expression of FoxP3 
isoforms with immune function, we determined the positivity for 
FoxP3 with the available anti-FoxP3 clones in combination with 
surface staining of CD39. As proposed by Miyara and colleagues 
(3), we stained cells with CD4, CD25, and CD45RA and 
defined three main subsets of cells within CD4+ lymphocytes: 
CD25highCD45RA- memory Treg, CD25+CD45RA+ naïve Treg, 
and CD25lowCD45RA- activated T cells. Expression of CD39, 
PD-1 and of FoxP3 was then evaluated in each subset.

Methods: PBMCs were collected from fresh blood of HD and 
MS individuals and the stained with a combination of antibodies 
for Flow-Cytometry staining. Samples were acquired on Cytoflex 
Flow-Cytometer and analyzed with FlowJo 10. 

Results: Within CD4+CD25high cells, the fraction of 
FoxP3+CD39+ identified with FoxP3 clone 150D was significantly 
lower in MS patients compared to healthy donors, and express 
more PD-1; staining with the other antibody clones revealed 
lower frequencies of CD39+FoxP3+ cells in MS patients, 
although statistical significance was not reached. The subset 
which was most enriched in FoxP3+ cells, as expected, was the 
CD25highCD45RA- memory Treg, in both cohorts of individuals. 
However, MS patients showed a statistically significant reduction 
of these cells. Also, FoxP3 expression levels were higher in 
healthy individuals compared to MS patients. The analysis 
of CD39 expression confirmed that this marker is prevalently 
present on memory T reg cells, and more so in healthy individuals

Conclusions: Overall, these results indicate that the antibody 
clone 150D, used in combination with surface markers that 
define distinct Treg subsets, reveals a reduction of T cells with 
immunosuppressive abilities in MS patients.

References
1. Borsellino et al. Blood 2007.
2. Gu et al. Cell Mol Immunol 2016.
3. Miyara et al. Immunity 2009.
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In the bone marrow (BM), mesenchymal stem cells (MSC) 
contribute to the homeostasis of the hematopoietic niche 
through the production of factors which promote a quiescent 
hematopoietic stem cell (HSC) state [1]. The sympathetic 
nervous system negatively controls the expression of these 
factors through the neurotransmitter norepinephrine (NE), whose 
interaction with b3-adrenergic receptors expressed by MSC 
leads to the proliferation and differentiation of HSC towards 
more differentiated progenitors [2]. In the model for multiple 
sclerosis [3], experimental autoimmune encephalomyelitis (EAE), 
immunization with myelin antigens results in the activation 
of peripheral lymphoid organs where pathogenic T cells are 
generated. PURPOSE: Our goal is to define the role of the 
NE-dependent activation of the hematopoietic niche in the 
development of EAE.
 
Methods: Femora and thymuses were harvested at different 
days post immunization (dpi) with Myelin Oligodendrocyte 
Glycoprotein (MOG35-55) and analyzed by FACS, real-time PCR 
and ELISA.

Results: From 3 dpi we observed a significant increase in the 
number of immature HSC in the BM, together with a reduced 
expression of MSC-specific genes controlled by NE. Analysis of 
common lymphoid and myeloid progenitors showed a lymphoid 
bias of hematopoiesis at all time points. Parallel investigation 
indicated an early activation of the thymus in EAE, with a burst 
in maturation of inherent precursors from 3 dpi resulting in an 
elevated number of CD4+ T cells, and an increase in KLS cells, 
presumably derived from the BM, from 7 dpi. 

Conclusions: These data suggest a role for the BM hematopoietic 
niche in the development of EAE, and support the hypothesis 
that, under pathological conditions, MSC are controlled through 
b-adrenergic transmission to modify the peripheral immune 
repertoire.
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Purpose: Neuro-Behçet’s disease (NBD) is a neuroinflammatory 
disorder occurring in 5-30% of patients affected by systemic 
Behçet’s disease. NBD patients may show clinical and magnetic 
resonance features “multiple sclerosis (MS) like” that make 
necessary a differential diagnosis from MS. Aim of the study is 
to characterize cerebrospinal fluid (CSF) cytokine profile and T 
cell receptor (TCR) repertoire usage in NBD patients compared 
to MS. 

Methods: Collection of CSF, serum and peripheral blood 
lymphocytes (PBL) of 11 NBD and 21 relapsing remitting MS 
(RRMS) undergoing diagnostic lumbar puncture. NBD and MS 
diagnosis was made in agreement with international criteria 
(1; 2). Measurement of CSF and serum content of MMP9, 3 
chemokines and 14 cytokines by Milliplex. Flow cytometry 
evaluation of MMP9 production in PBL. Study of T cell clonal 
expansion in CSF by CDR3 spectratyping of TCR Vbeta chain. 

Results: First, NBD and RRMS patients significantly differ for 
MMP9 content in CSF and serum. Determining the ratio between 
CSF and serum MMP9 concentration and normalizing it versus 
CSF/serum albumin ratio, we defined the “MMP9 Index”; this 
parameter is significantly lower in NBD than RRMS samples and 
permit to identify a threshold value with a specificity of 95.4% 
(ROC curve). Second, NBD and MS patients show a different 
CSF chemoattractant signature, characterized by IL8 in NBD 
and CXCL13 in RRMS. Third, percentage of CSF TCR clonal 
expansions (restrictions) in NBD and MS are comparable (30%). 

Discussion and Conclusion: With this study we found that MMP9 
serum concentration and MMP9 Index could be proposed as 
possible biomarkers, if confirmed in an independent sample, 
helpful to exclude the diagnosis of MS or to confirm the 
suspicion of NBD in the cases of NBD positive for oligoclonal 
bands. Differences in CSF chemoattractants suggest a diverse 
mechanism of CNS invasion by immune cells. 

References
1. Kalra et al. J Neurol 2014.
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HIV-associated immunodeficiency is related to loss of CD4+ T 
cells. This mechanism does not explain certain manifestations 
of HIV disease such as immunodeficiency events in patients 
with > 500 CD4+ T cells/ml or occurrence of non-AIDS tumors. 
Hence, it is possible that other pathogenic mechanisms causing 
immunodeficiency may be at play during HIV infection. Little is 
known about the role of regulatory T CD4+ cells (Treg) in HIV 
immunodeficiency pathogenesis and studies on CD4+ Treg in 
HIV infected patients led to controversial results [1]. Interestingly, 
similarities in composition and function of Treg subsets between 
tumors and HIV infection have been highlighted [2]. The 
regulatory T cell compartment includes cells belonging to the 
CD8+ T cell lineage [3]. Among the various CD8+ Treg subsets, 
a subgroup characterized by the CD8+CD28-CD127loCD39+ 
phenotype has been found to be highly concentrated within the 
tumor microenvironment (4). By polychromatic flow cytometry 
we show that HIV-infected patients have elevated circulating 
levels of functional CD8+CD28-CD127lowCD39+ T regulatory 
cells. These cells have antigen specificity against HIV proteins, 
suggesting their origin from HIV-specific T lymphocytes. Their 
frequency post anti-retroviral therapy (ART) correlates with HIV 
viremia, CD4+ T cell count and immune activation markers, 
suggesting their pathogenic involvement in AIDS- or non-AIDS 
related complications. Their increase after initiation of ART 
heralds a lack of virological or clinical response: hence their 
monitoring is clinically relevant.
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Purpose: Inflammasomes are macromolecular platforms able 
to control maturation and secretion of the proinflammatory 
interleukins IL-1β and IL-18, and play a crucial role in innate 
immunity [2, 3]. To evaluate the role of inflammasomes in 
immune reconstitution, we studied mRNA expression of the main 
components of inflammasomes in monocytes from successful 
antiretroviral treated HIV+ patients with undetectable viremia 
but different CD4/CD8 ratio [1].

Methods: We enrolled 26 patients, 11 with a low CD4/CD8 
ratio (< 0.4) and 15 with a high ratio (> 1.2). Highly purified 
monocytes were stimulated with LPS for 1 and 4 hours. Total 
RNA was extracted and reverse transcribed for the analysis of 
AIM2, NLRP3, NAIP, PYCARD, IL-18, IL-1β besides 3 reference 
genes (ACTB, TBP and RPS18). IL-1β and IL-18 were quantified 
by ELISA on supernatants from 5 patients for each group.

Results: AIM2 levels increased in both groups after 4h of 
stimulation, more strongly in patients with high CD4/CD8 ratio. 
In this group, IL-1β mRNA levels also increased more than in 
patients with low ratio. NLRP3 levels increased similarly in both 
groups, after 1h of stimulation. PYCARD levels decreased in 
4h-stimulated cells of patients with >1.2 ratio. Supernatant 
levels of IL-1β increased in both groups after 4h LPS stimulation, 
while IL-18 remains stable.

Discussion: HIV-Infected patients with low CD4/CD8 ratio 
showed altered expression of the monocyte inflammasome 
components AIM2, PYCARD and IL-1β. This could indicate a 
diminished capability to recognize nucleic acids. The presence 
of similar levels of cytokines may be due to the low number of 
patients analyzed. 

Conclusions: An optimal activation of inflammasomes in 
monocytes could play a crucial role in the immune reconstitution. 
This may provide insights into the development of potential 
therapeutic targets.
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Purpose: Haemophagocytic lymphohistiocytosis (HLH) is a 
lifethreatening disorder characterized by excessive activation of 
T cells and macrophages and cytokine storm with overwhelming 
inflammation. Traditionally HLH is classified into primary (genetic/
familial) or secondary form, the latter being often associated with 
haematological malignancies. Genetic mutations in the perforin 
gene give rise to approximately 30% cases of familial HLH 
(FLH). A frequent polymorphism A91V may impair processing 
of perforin protein to the active form, and has been suggested 
to increase susceptibility to childhood acute lymphoblastic 
leukemia (ALL).

Methods and Results: We recently studied two unconsanguineous 
children, male and female, who were referred at the age of 
12 and 15 years respectively, because of persistent fever, 
cytopenia, hyperferritinemia, hypertriglyceridemia and massive 
splenomegaly. The patients were diagnosed with common 
B cell lymphoblastic leukemia on the basis of morphological 
and immunophenotypic study performed on the bone marrow 
aspirate and started to AIEOP protocol of chemotherapy for 
CALL. Both patients showed decreased NK cell function along 
with decreased perforin expressing CD8 cells and were found to 
be heterozygous for PRF1A91V mutation, resulting in a C to T 
change at position 272 in exon 2 of perforin gene. 

Discussion: A91V is the most common amino-acid substitution 
identified in perforin,(alanine with valine at position 91), with 
an allele frequency ranging between 8-9% in the Caucasian 
population. The role of this substitution in disease pathogenesis 
remains unclear. Several reports have recently linked the A91V 
polymorphism of perforin to a variety of pathological conditions 
including lymphoma, acute childhood lymphocytic leukemia, as 
well as late-onset FHL. 

Conclusions: Genetic monitoring of p.A91V mutation in pediatric 
patients with acute lymphoblastic leukemia presenting with 
hemophagocytic lymphohistiocytosis is warranted.
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Purpose: Autoimmune lymphoproliferative syndrome (ALPS) is 
a disorder of abnormal lymphocyte homeostasis with elevated 
level of CD4- and CD8-negative T lymphocytes (termed 
double-negative T cell- DNT cells). Cinical manifestations 
include noninfectious and nonmalignant splenomegaly and 
autoimmune pathology [1]. We report the case of a 13 years 
old girl, who, in addition to the expected symptoms of immune 
dysregulation, also manifested with bilateral and hemispheric 
shifting status epilepticus. Brain MRI revealed cerebral and 
cerebellar atrophy, while CSF analysis was unremarkable for 
usual autoimmune markers. Brain biopsy showed T lymphocytes 
infiltration. 

Methods: We researched the presence of DNT cells through flow 
cytometry and immunophenotypic analysis and we use NGS to 
study ALPS related genes.

Results: Despite the negative molecular screening for ALPS, 
the patient fullfilled criteria for ALPS type 3 because of the 
chronic splenomegaly, the double negative T cells >1,5%, the 
autoimmune cytopenia [2]. Consistent with her immunological 
epilepsy the patient responded to boli of EV steroids.

Discussion: This case suggests that peripheral trigger of 
neurological disease, such as the epileptic status observed in 
our patients, can be treated with traditional anti-inflammatory 
drugs. When the immune system and the brain are affected in 
the same patient, a common etiology should be considered. 

Conclusions: Systemic immune dysregulation must be 
considered in the differential diagnosis of epilepsies. 
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Purpose: Angioedema (AE) due to inherited or acquired 
deficiencies of C1 inhibitor (C1-INH) is characterized by localized 
swelling of deeper layers of the skin or submucosal tissues, 
becoming particularly life threatening if it occurs in the upper 
respiratory tract. C1-INH regulates the release of bradykinin 
which can enhance permeability of post-capillary venules 
interacting with its receptors. The drugs currently used are 
more symptomatic than curative, so we sought to identify the 
molecular mechanisms responsible for the induction of vascular 
permeability.

Methods: We used a transwell in vitro model with a filter covered 
by primary human endothelial cells (EC), in the upper chamber 
we add the fluorescent-BSA and the stimuli and the BSA leaked 
into the lower chamber was evaluated using a Fluorescence 
reader.

Results: EC were incubated with plasma collected from patients 
during attack (APL) and the presence of C1-INH in the majority 
of the patients was able to block the permeability. To mimic the 
in vivo situation we stimulated the EC with the APL for 30 min 
and then the SN was collected and used to stimulate the ECs in 
the transwell model. In that case the inhibition of the leakage 
by C1-INH was not seen in all the patients. This observation was 
further confirmed by using the plasma collected from 1 patient 
before and 1 h after the clinical treatment with C1-INH, indeed 
there is no difference in the EC leakage induced by the plasma 
before and after the treatment. 

Discussions: The inhibition of endothelial leakage induced by 
APL stimulation by C1-INH indicates the involvement of that 
molecule in controlling the onset of AE attacks, although the 
inability of C1-INH to completely block the permeabilizing effect 
of the SN indicates that after the activation of the cells there are 
other molecules involved. 

Conclusion: Since the clinical treatment of AE can be done with 
different drugs besides C1-INH we have to analyze the most 
appropriate therapeutic approach.
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Purpose: The view of neutrophil as a cell involved only in the 
early phases of inflammation has been challenged in the last 
years, so that neutrophils are now considered key players in the 
orchestration of the immune response. To determine neutrophil 
contribution to tumor development, previous studies often relied 
on the poorly effective antibody-based neutrophil depletion 
in transplantable tumor models, but rigorous in vivo evidence 
assessing the neutrophil role in cancerogenesis is missing. 

Methods: We investigated this issue using a model of chemically-
induced cancer (3-MCA induced sarcoma) and taking advantage 
of a genetic model of neutrophil deficiency (csf3r-/- mice).

Results: Neutrophil deficiency was associated with increased 
susceptibility to sarcoma, and tumor microenvironment from 
csf3r-/- mice displayed protumoral features (e.g. increased 
frequency of M2 macrophages, reduced IFNγ concentration and 
skewed T cell polarization). In addition, neutrophil density within 
tumor significantly correlated with reduced proliferation rate of 
tumor cells in immunocompetent mice. Importantly, adoptive 
transfer of naïve neutrophils reduced tumor growth in csf3r-/- 
mice, restoring normal IFN? levels. Additionally, IFNγ depletion 
completely abolishes sarcoma protection observed in csf3r+/+ 
mice.

Discussion: Collectively, our data indicate that genetic 
deficiency of neutrophils affects the anti-tumor response and is 
associated with increased susceptibility to chemically-induced 
cancerogenesis.

Conclusions: Until recently neutrophil function was mostly 
related to acute inflammation and defense against pathogens. 
We (and others) have challenged this dogma and demonstrated 
that neutrophils represent an essential component in the control 
of tumor onset and development.
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Purpose: IL-18 is a pro-inflammatory cytokine, produced in 
response to several pathogen- or damage-associated patterns1. 
It can be represented in different tumor types, but its relevance 
in human cancer is not clear. 

Methods: The goal of our study was to characterize NSCLC-
infiltrating CD8 T cells by phenotypical and functional assays 
from tumor site (T), normal tissue (NT) and peripheral blood (PB) 
of adenocarcinoma NSCLC patients and dissect the role of IL-
18 in term of ability to modulate tumor-infiltrating CD8 T cell 
functions. 

Results: Our data demonstrated an accumulation of 
dysfunctional CD8 T cells in T compared to NT counterpart 
on the basis of the following evidences: a) while both memory 
effector (EM) and terminally-differentiated (EMRA+) CD8 T cell 
subsets were consistently represented in NT, EMRA+ cells were 
significantly reduced in T; b) Tbet–Eomes+ cells were preferentially 
accumulated, and Tbet+Eomes+ cells significantly reduced in 
T; c) PD-1+ CD8 T cells were preferentially accumulated in T. 
Counter-intuitively, the analysis of cytokine composition in 
the conditioned media of NT and T, highlighted a significant 
increase of IL-18 and IFN-γ in T, than the counterpart. Notably, 
we observed that tumor cells represented the principal source 
of IL-18 and that CD8 T cells expressing IL-18R were especially 
accumulated in T. These IL-18R+ cells are more prone to produce 
IFN-γ and were more confined in Tbet+Eomes+ subpopulation, 
suggesting that although Tbet+Eomes+ were poorly accumulated 
in T, they represent a subpopulation able to response to IL-18. 
Indeed, ex vivo IL-18 treatment of mononuclear cells enriched 
from T increased the IFN-γ production, especially by the IL-18R+ 
(Tbet+Eomes+) subpopulation. 

Discussion/Conclusion: These data suggest Tbet+Eomes+, 
despite poorly representative in T, may represent a functional 
CD8 subpopulation able to produce IFN-γ by the IL-18/IL18R 
interaction, highlighting the importance of IL-18 for strategy to 
fight cancer.
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Purpose: Neuroblastoma (NB) is the most common extracranial 
solid tumor occurring in childhood. Amplification of the MYCN 
oncogene is associated with poor prognosis. Down-regulation, 
on NB cells, of ligands recognized by Natural Killer (NK) cell-
activating receptors, involved in tumor cell recognition and lysis, 
may contribute to tumor progression and relapse (1). 

Methods: For this study, we used 12 NB cell lines and 12 primary 
NB samples and we performed experiments by flow cytometry 
analysis, western blotting, qPCR, immunohistochemical assay, 
NK cell degranulation and cytotoxic assays. 

Results: Here we demonstrate that MYCN expression inversely 
correlates with that of ligands recognized by NKG2D and 
DNAM1 activating receptors in human NB cell lines, through 
a mechanism mediated by p53 and c-MYC, two transcription 
factors known to be involved in the regulation of activating ligand 
genes (2,3). In the MYCN-inducible Tet-21/N cell line, down-
regulation of MYCN resulted in enhanced expression of the 
activating ligands MICA, ULBPs and PVR, which rendered tumor 
cells more susceptible to recognition and lysis mediated by NK 
cells. Consistent with these findings, an inverse correlation was 
detected between the expression of MYCN and that of ligands 
for NK-cell activating receptors in 12 NB patient specimens. 

Discussion: Taken together, these results provide the first 
demonstration that MYCN acts as an immunosuppressive 
oncogene in NB cells that negatively regulates the expression 
of ligands for NKG2D and DNAM-1 NK cell-activating receptors. 

Conclusion: Our study provides a clue to exploit MYCN 
expression levels as a biomarker to predict the efficacy of NK 
cell-based immunotherapy in NB patients.
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Purpose: Despite a generally recognized loss of dendritic cell 
(DCs) functions in cancer, qualitative changes in DC capacities 
and cell-extrinsic factors causing suppression have been poorly 
explored. The purpose of our work is to define the alterations 
occurring in tissue resident DCs during cancer progression and 
the mechanism behind them.

Methods: Comparative analysis of tissue resident DC subsets 
were performed in an orthotopic Kras/Trp53-driven model of 
lung adenocarcinoma. Resident CD103 (cDC1) and CD11b 
(cDC2) were isolated from healthy or tumor-bearing lungs and 
their innate and adaptive functions were examined.

Results: Alterations of DC1 and DC2 frequencies and functions 
were observed in tumor lungs. Tumor-DC1 show modulation of 
transcripts related to innate activation and lysosomal proteins 
and are deeply inhibited in cross-presentation compared to lung-
resident DC1. Tumor-DC2 efficiently present antigens to CD4+ 
T cells but undergo a skewing in cytokine profiles, by losing the 
ability to produce IL12 but enhancing IL23 production, causing 
a strong enhancement of their Th17 polarizing potential. We are 
currently screening by depletion experiments and cancer cell 
gene knock-out, which factors in the tumor microenvironment 
are responsible for these alterations.

Discussion: The comparative analysis of innate and adaptive 
functions of tissue resident DCs subsets in a mouse model of lung 
cancer demonstrate that conditioning by the tumor environment 
subverts subset-specific dendritic cell functions blocking cross-
presentation in cDC1 and enhancing Th17 promoting functions 
of DC2.

Conclusion: Understanding the mechanism of DC functional 
suppression and the cell-extrinsic factors behind them is an 
essential step toward the identification of new strategies to 
restore a competent antigen-presenting compartment at tumor 
site.
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Purpose: microRNAs (miRs) regulate gene expression at post-
transcriptional level modulating several biological processes. 
Bone marrow (BM) fibroblasts (or cancer associated fibroblasts, 
CAFs) from active multiple myeloma (MM) patients present 
an activated phenotype (FSP1+/FAP+/αSMA+), with higher 
proliferative rate compared to monoclonal gammopathy of 
undetermined significance (MGUS) CAFs1. BM CAFs from 
bortezomib (bort)-resistant patients are resistant in vitro to the 
drug and prevent bort-induced apoptosis of co-cultured MM 
cells2. Our purpose was to investigate whether a specific miR 
profile is associated to the phenotype and functional activities of 
BM CAFs in MGUS to MM transition and drug resistance. 

Methods: miRs expression was analyzed by microarray and 
validated by qRT-PCR and flow cytometry on CAFs purified from 
BM aspirates of MGUS and MM patients. miRs target genes 
were identified by interrogating different tools commonly used 
to predict human miR gene targets and validated by western 
blot analysis. miRs functional effects were analyzed in CAFs 
transiently transfected with miRCURY LNA inhibitors and mimics. 

Results and Discussion: MM and MGUS CAFs showed a different 
miRs profile, including 9 up-regulated and 17 down-regulated 
miRs. Among the over-expressed miRs, we focused on miRs 
showing a major significant p-value: miR-27b-3p and -214-3p. 
Target genes of miR-27b-3p and -214-3p were FBXW7 and 
PTEN, respectively, involved in cell apoptosis, proliferation and 
CAFs activation. Inhibition of miR-27b-3p induced the over-
expression of FBXW7, an ubiquitin ligase, which negatively 
modulated the expression of MCL-1, NOTCH and Cyclin E1/2. 
miR-214-3p inhibition increased PTEN levels down-regulating 
the AKT/GSK3 pathway and Cyclin D1. Finally, co-cultures of MM 
cells with CAFs and bort treatment increased miRs expression. 

Conclusions: MGUS to MM transition and drug resistance is 
related to a specific miRs profile. Over-expression of miR-27b-
3p and -214-3p induces cell proliferation and resistance to 
spontaneous and bort-induced apoptosis in MM CAFs.
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Purpose: Our study focuses on the recently described long-lived 
and highly functional NK cell populations (dubbed memory NK 
cells), defined by the lack of expression of CD16-associated 
FceRIg chain and the ability to produce high amounts of IFNg 
upon CD16 re-stimulation (1). Particularly relevant are our recent 
observations demonstrating that the sustained stimulation of 
NK cells with obinutuzumab (anti-CD20 mAb)-opsonised tumor 
cells leads to the selective down-regulation of FceRIg chain, 
along with the priming for enhanced IFNg production (2). Here 
we want to study the capability of anti-CD20 mAbs to support 
memory NK cell expansion.

Methods: CD56+CD16+CD3-g- (memory) and CD56+CD16+CD3-g+ 
(conventional) NK cells from healthy donors were quantified ex 
vivo and after 10 day co-culture with anti-CD20 mAb-opsonised 
CD20+ Raji cells in the presence of IL-2. Two different anti-
CD20 mAbs, currently employed in the treatment of B cell 
malignancies were chosen: first generation, reference molecule, 
rituximab, and next generation, Fc-engineered, obinutuzumab, 
which shows increased binding affinity to CD16.

Results: Almost 55% of healthy donors exhibit a population of 
memory NK cells, accounting for 5%-70% of total peripheral 
blood NK cells. We observed that CD56+CD16+CD3-g- (memory) 
NK cells selectively undergo 2- to 12-fold expansion, upon co-
culTorinog with anti-CD20 opsonised targets, with no major 
differences between different anti-CD20 mAbs; on the opposite, 
CD56+CD16+CD3-g+ (conventional) NK cell proliferation is not 
affected by CD16 stimulation. The phenotypic and functional 
characterization of anti-CD20 mAb-expanded memory NK cells 
is under investigation.

Conclusions: Our data highlight a new aspect of the interplay 
between therapeutic mAbs and NK cell plasticity, suggesting 
a potential tool for the clinical exploitment of NK cell effector 
functions.
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Purpose: Galectin-3 (Gal-3) is a glycan-binding protein with 
several pro-tumoral and immunosuppressive functions. Gal-3 
is already expressed in prostate intraepithelial neoplasia (PIN), 
and variably expressed in prostate cancer (PCa) primary lesions 
(1) and metastases (2). As transcriptomic analyses showed that 
Gal-3 was overexpressed in immunosuppressive PCa stem-like 
cells (CSC) colonizing prostate-draining lymph nodes of mice 
affected by autochthonous PIN (3), we asked if CSC and/or more 
differentiated PCa cells already at the stage of PIN use Gal-3 to 
evade immune surveillance locally and at sites of dissemination.
Methods: Gal-3 expression and immunosuppressive activity 
was investigated in human and murine tissues, CSC and PCa 
cells by immunohistochemistry, immunofluorescence, FACS and 
ImageStream. 

Results: We confirmed expression of Gal-3 in CSC, human and 
mouse PIN lesions and PCa cell lines. We also found expression 
of Gal-3 at the invading edge of lymph node metastases. Gal-
3 was involved in CSC-mediated immune suppression because 
either Gal-3 silencing in CSC or co-culture of CSC and T cells 
in the presence of the Gal-3 inhibitor LacNac rescued T cell 
proliferation. LacNAc also rescued the proliferation of T cells 
from lymph nodes of mice affected by PIN.

Discussion: We speculate that at the stage of PIN, Gal-3 
participates in generating local immunosuppression, thus 
favoring lymph nodes dissemination.

Conclusions: We propose Gal-3 as a key molecule used by 
prostate CSC and PCa cells to dodge immune surveillance both 
locally and in lymph nodes.
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Purpose: Cancer related inflammation (CRI) plays a fundamental 
role in fuelling tumor appearance and development [1]. Although 
the important contribution of complement activation to 
inflammation, its role in CRI and tumor progression still remains 
unclear. The purpose of this project is to clarify the contribution 
of complement activation to CRI.

Methods: In vitro C3 deposition assays and immunofluorescence 
staining for C3 have been performed to verify complement 
activation on tumor cells and tissues, respectively. C3 deposition 
assays were performed in presence of sera depleted of pathway-
specific molecules to identify which complement activating 
pathway was responsible for C3 deposition on tumor cells. 
Experiments of mesenchymal-, induced by 3-methycolanthrene 
(3-MCA), and epithelial-carcinogenesis, induced by dimethylbenz-
α-anthracene/terephthalic acid (DMBA/TPA) treatments, were 
performed in mice deficient for the key molecule C3 and for 
the receptor 1 of C5a (C5aR1), an anaphylatoxin produced 
downstream C3 cleavage. We evaluated the tumor infiltrating 
immune cells by flow cytometry and the cytokine and chemokine 
levels by ELISA.

Results: We observed C3 deposition on human and murine 
cancer cell lines in vitro and on 3-MCA- and DMBA/TPA-
induced tumor tissues but not on normal skin. We found that the 
classical pathway was the main responsible for C3 deposition 
on tumor cells in vitro. C3-/- mice were protected from tumor 
growth compared to wt in both models, while C5aR1-/- mice 
were protected from tumor development in the DMBA/TPA but 
not in the 3-MCA model. The protection of C5aR1-/- mice in the 
DMBA/TPA model was associated to reduced recruitment of 
macrophages into tumor.

Discussion and conclusions: All together our results indicate 
that complement activation occurs in tumor and contributes to 
tumor development, although the mechanism/s implicated are 
different in the two models.
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Purpose: Angiogenesis is a hallmark of tumor progression in 
MM1. We analyzed the activity of cytokine-stimulated NK cells2 
against endothelial cells isolated from bone marrow aspirates of 
MM patients (MMECs) and against normal endothelium.

Methods: Primary endothelial cells isolated by standard methods 
were used as targets in Cr51 release and CD107a degranulation 
assays. Effector cells were represented by NK cells activated by 
optimal or suboptimal doses of rIL-15 and rIL-273, used alone or 
in combination. Flow cytometry has been used to characterize 
effectors cells and ECs conditioned by the mentioned cytokine 
mixture.

Results: MMECs were killed by NK cells activated with optimal 
doses of rIL-15, and HLA class I molecules had a poor protective 
role. Lysis was due to the cooperation of different activating 
receptors whose DNAM-1 played a significant role. In all 
endothelial cells analyzed NKG2D-ligands and B7-H6 (NKp30 
ligand) were undetectable or expressed at very low levels. On 
the contrary MMECs expressed good levels of PVR and Nectin-2, 
ligands of DNAM-1; in MMECs and EA, PVR surface density 
was higher than in normal endothelium. rIL-27, endowed with 
immune-stimulatory and anti-angiogenic properties, showed 
the capability of up-regulating NKp46 expression and some IL-
15-induced effector functions. Finally we showed that rIL-27 up-
regulated PDL-2 and HLA-I on EA cell line and MMECs.

Discussion: Our results expanded the phenotypic characterization 
of MMECs and suggested IL-27 as adjuvant showing that it could 
improve the IL-15-induced activity of NK cells against MMECs. 
This study also highlighted the IL-27-mediated capability of up-
regulating PD-L2 and HLA-I on MMECs.

Conclusions: Cytokine-activated NK cells might support 
conventional therapies improving the outcome of MM patients. 
However some crucial immune-modulatory effects of IL-27 
on MMECs should not be disregarded in possible combined 
immunotherapeutic approaches.
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Purpose: The growth and recurrence of a number of cancers 
is driven by a scarce population of cancer stem cells (CSCs), 
which are resistant to most current therapies1. It has been shown 
previously that Natural Killer (NK) cells recognize human glioma, 
melanoma, colon and prostate CSCs in vitro2-3. We assessed 
whether human and mouse breast CSCs are also susceptible to 
NK cytotoxic activity in vitro. 

Methods: Cancer stem cells (Tumorspheres) were generated by 
culTorinog in selective medium murine and human breast cancer 
adenocarcinoma cells. Primary tumors and lung metastases 
were induced by injecting BALB/c mice with either TUBO or 
tumorsphere-derived cells. Each group was further divided 
into three subgroups in which mice were either treated with 
tilorone, an anti-mouse-TMβ1 monoclonal antibody or PBS. 
After 21 days, lung metastasis formation and immune infiltrate 
were analyzed both by FACS and histological analysis. In vitro 
cytotoxicity assays effector: murine NK cells were isolated from 
BALB/c and C57/BL6 mice spleens, while human NK cells were 
obtained by peripheral blood from healthy donors. Statistical 
analysis was performed using either the unpaired Student’s t test 
and ANOVA s or the Mann-Whitney test. Differences in tumor 
incidence and survival were analyzed using Mantel-Cox log-rank 
tests. A p-value ≤ 0.05 was considered significant.

Results: We herein show that human and mouse breast CSCs 
are susceptible to NK cytotoxic activity in vitro. Moreover, CSC 
induced autologous NK cell activation and expansion in vivo, 
which correlate with the inhibition of CSC metastatic spread. 

Conclusions: Our data suggest that NK cells control CSC 
metastatic spread in vivo and that their use in breast cancer 
therapy may well be fruitful.
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W8.5
THE PROTEIN OSTEOACTIVIN PRODUCED BY TUMOR-
ASSOCIATED MACROPHAGES ACCELERATES TUMOR 
GROWTH AND PROMOTES CANCER CELL STEMNESS
Manuela Liguori1, Alessandro Vacchini1, Elena Monica Borroni1, 
Fabio Pasqualini1, Federico Simone Colombo1, Alberto 
Mantovani1, Paola Allavena1, Cristina Belgiovine1 
1Humanitas Clinical and Research Center, Rozzano  

Purpose: Tumor-Associated Macrophages (TAM) are key 
orchestrators of the inflammatory tumor micro-environment, 
directly affecting neoplastic cell growth, neo-angiogenesis, 
extracellular matrix remodeling and immunosuppression. In 
search of novel molecules produced by tumor-conditioned 
macrophages, we performed a gene expression analysis and 
identified a highly upregulated gene: Gpnmb, coding for the 
protein Human Glycoprotein non-metastatic melanoma protein 
B (GPNMB), also named Osteoactivin.

Methods: To study the effect of this protein in tumor models in 
vivo, we used DBA/2J mice, which lack a functional gpnmb gene 
due to a spontaneous mutation, and the reconstituted strain: 
DBA/2J-Gpnmb+ mice, with the native functional protein.

Results: Osteoactivin production in macrophages is up-modulated 
by tumor cell supernatants, corticosteroids and IL-10, but not 
by pro-inflammatory stimuli, and is preferentially expressed 
by M2-polarized macrophages. Primary methylcolantrene-
induced sarcoma generated in DBA/2J mice, and hence lacking 
GPNMB, had an accelerated growth and metastatic ability 
when transplanted DBA/2J-Gpnmb+ mice, where the protein 
was expressed by macrophages in the tumor microenviRomant. 
Tumor cells transduced with the gpnmb cDNA grew remarkably 
earlier in vivo and had higher metastatic capacity compared to 
MOCK-transduced cells. In vitro, Osteoactivin-transduced cells 
survived in serum-free conditions and spontaneously formed 
spheroids able to self-renew. These cells expressed typical 
cancer stem cell markers: Sox2, CD44, c-Kit, Sca1. 

Conclusions: Osteoactivin production is induced by tumor 
cell products in macrophages; this protein is involved in the 
promotion of tumor cell growth and metastasis in vivo and in the 
maintenance of cancer stem cell phenotype.

POSTER SESSION I 

P1 - ALLERGY AND ANAPHYLAXIS

P1.1
FENNEL (FOENICULUM VULGARE) ALLERGY
Lucia Masciopinto1, Mariangela Di Giacomo1, Lucia Giliberti1, 
Andrea Nico1, Maria Pia Rossi1, Marcello ALbanesi1, 
Danilo Di Bona1, Maria Filomena Caiaffa1, Luigi Macchia1 
1 Dipartimento dell’Emergenza e dei Trapianti d’Organo, Scuola 
e Cattedra di Allergologia e Immunologia Clinica, Università di 
Bari Aldo Moro, Bari  

Purpose: Fennel, a typical vegetable of the Mediterranean Diet, 
has not been regarded as a major food allergen, so far. This 
project aims at estimating the occurrence of this allergy from 
Apulia-Southern Italy and characterizing the proteins responsible 
for fennel allergy.
Methods: Diagnosis of fennel allergy was made by skin prick tests 
(SPT), with commercial extracts and an in-house semi-purified 
fennel extract, and CAP RAST (Thermo Fisher) for fennel and 
in-house RAST-capture. To assess thermostability of allergenic 
proteins, prick by prick tests with raw and microwave oven-
heated fennel (10’, 2450 MHz) were performed. RAST inhibition 
experiments were performed with peach and celery extracts. 
SDS-PAGE Immunoblotting analysis of the semi-purified fennel 
extract was performed with patients sera.
Results: Allergy to fennel was diagnosed in approximately 
30% of all food allergy patients (57 out of a series of 189 
consecutive patients). Lip angioedema and oral itching was 
lamented by almost all the patients (40 out of 44). Urticaria, 
respiratory symptoms, including dyspnea and chest tightness 
and gastrointestinal symptoms were also reported. One patient 
experienced severe anaphylaxis. Prick-by-prick tests performed 
with raw and microwaved fennel provided comparable skin 
responses. RAST-inhibition experiments resulted negative with 
peach, but not with celery. Immunoblotting showed the presence 
of different bands (33 , 45 and 50 kDa). 
Discussion: Fennel allergy is highly prevalent in Mediterranean 
area. The thermostable allergenic proteins crossreact with other 
members of the Apiaceae family (celery), but not with peach, as 
previously suggested. 
Conclusions: Fennel can be considered a major food allergen in 
Countries with Mediterranean Diet. 



P1.2
ALLERGY TO LIPID TRANSFER PROTEIN: GENETIC BASIS
Mariagrazia Valentini1, Eleonora Nucera2, Simona 
Mezzacappa2, Angela Rizzi2, Arianna Aruanno2, Raffaella Chini2, 
Alessandro Buonomo2, Gabriele Di Sante1, Giuseppe Migliara1, 
Alessia Piermattei1, Francesco Ria1, 
Domenico Schiavino2 
1Institute of General Pathology, 2Allergy Unit, Università 
Cattolica del Sacro Cuore, Roma 

Purpose: Allergenic LTP has been identified in pollens vegetable 
foods, fruits and latex. We examined the distribution of HLA-
DRB1 alleles in a cohort of 96 patients suffering from food 
allergy, comparing 61 patients positive for LTP to 35 patients 
that were negative for LTP. 

Methods: All patients underwent skin prick test and quantification 
of specific IgE with foods involved in the clinical history. Genomic 
DNA was extracted from peripheral whole blood samples stored 
at -20°C until DNA extraction and HLA typing was performed. 

Results: We report that DRB1*14 was significantly decreased 
in LTP+ patients and DRB1*07 was significantly increased in 
LTP- patients, in our cohort. We found that several HLA-DRB1 
alleles were specifically associated (positively or negatively) with 
presence of IgE specific for individual foods within the LTP+ 
group, and that these associations were different from those 
found in the LTP- group. Within the LTP+ group, both positive 
and negative associations between food and HLA-DRB1 alleles 
were co-dominantly expressed. Finally, we found that the LTPs 
of foods associated with the HLA-DRB1*13 allele shared a short 
(6-mer) peptide sequences. 

Discussion: These observations were consistent with the 
prediction of a dominant role of HLA class II haplotype in the 
determination of the pattern of foods to which an LTP+ subject 
will develop IgE, possibly through the selection of T-cell epitopes. 

Conclusions: The ability of HLA haplotype to predict or exclude 
the food(s) for which an allergic subject positive for LTP will 
produce IgE will help in the clinic management of poly-allergic 
individuals.
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P2 - AUTOIMMUNITY

P2.1
TH17 CELLS ARE ENRICHED IN SKIN-DERIVED T CELL LINES 
FROM HERPETIFORM DERMATITIS PATIENTS
Manuela Capone1, Veronica Santarlasci1, Marzia Caproni2, 
Antonino Salvatore Calabrò3, Laura Maggi1, Alessio Mazzoni1, 
Mariacaterina Rossi1, Gianni Montaini1, Beatrice Rossettini1, 
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1Department of Clinical and experimental medicine,  
2O.U Dermatology, 3Department of Clinical Experimental and 
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Florence   

Purpose: The aim of our study is to characterize T cells infiltrating 
the skin in the cutaneous manifestation of caeliac disease (CD) 
named herpetiform dermatitis (DH). We also purpose to study 
antigen specific T cell response to tissue (TG2) and epidermal 
(TG3) transglutaminases in DH compared to CD patients.
Methods: Polyclonal T cell lines, obtained from peripheral blood 
(PB), skin and gut samples of 10 DH patients were evaluated 
by flow cytometry for membrane expression and intracellular 
production of Th1, Th2 and Th17 cells specific markers. Antigen 
specific T cell lines were induced in the presence of  TG2 or 
TG3 from PB of 8 DH patients and compared to those of 4 CD 
patients. 
Results: We found CD4+CCR6+ cells increased in skin and gut 
compared to PB. Accordingly, the frequency of IL17+ cells was 
higher in cultures from tissues than in those from PB. Interestingly 
both CD4+ and CD8+ TNFa-producing T cells resulted higher 
in the skin if than in PB and gut. Results on antigen specificity 
are very preliminary: in one DH patient we observed that TG2 
expanded T cells, once re-stimulated showed high proliferation 
to both TG2 and TG3 while in CD patients this never occurred.
Discussion: Our data provide new evidences that Th17 cells are 
enriched in DH skin lesions, suggesting their involvement in DH 
pathogenesis. Moreover the TNFa increase at skin level could 
also play a crucial role. Finally results on antigen specificity led 
us to hypothesize that in DH patients the T cell response might 
be due to a TCR cross-reactivity towards TG antigens. 
Conclusions: We confirm already published data about Th17 
cells involvement in CD and ascribe to them a possible central 
role even in DH. If those preliminary data will be confirmed by 
our scheduled larger studies, new possible treatments should be 
proposed, including biological therapy, being DH very slow to 
respond to gluten free diet.
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P2.2
EBV-SPECIFIC CD8+ T CELLS ARE EXHAUSTED AND 
SENESCENT IN MULTIPLE SCLEROSIS PATIENTS
Gisella Guerrera1, Daniela Angelini1, Serena Ruggieri2, 
Francesca Gargano1, Claudio Gasperini2, Roberta Placido1, 
Giovanna Borsellino1, Luca Battistini1 
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2Department of Neuroscience “Lancisi”, San Camillo Hospital, 
Rome 

Purpose: Multiple sclerosis (MS) is the most common chronic 
inflammatory disease of the central nervous system (CNS) 
associated with an increased Epstein-Barr virus (EBV) sero-
prevalence and high immune reactivity to EBV (1). While EBV 
infection alone cannot explain MS development, our hypothesis 
is that, in susceptible individuals, defects in the control of EBV 
facilitate the establishment of viral infection and of continuous 
cycles of inflammation in the CNS, due to the recruitment and 
activation of inflammatory cells in the brain. 
Methods: To study the immune response to EBV and investigate 
on the effect of Glatiramer Acetate (GA) (2), we characterized the 
CD8+ T cells response specific for EBV lytic and latent antigens 
using pentamers. We measured the frequency, the activation 
and functional state of EBV-specific CD8+ T cells in MS patients, 
before and after therapy. 
Results: In MS patients before therapy, a larger fraction of CD8+ 
cells specific for EBV latent antigens showed the phenotype 
of terminally differentiated and senescent cells compared to 
healthy individuals; the frequency of these cells did not change 
following treatment with GA. Interestingly, exhausted PD-1+ 
EBV-specific CD8 cells decreased significantly after GA therapy. 
Discussion and Conclusions: At least two mechanisms are 
influencing the immune response to EBV in MS patients: 
on one hand, EBV-specific cells progress through terminally 
differentiated and functionally impaired and senescent cells, 
likely due to chronic viral stimulation, and this is an irreversible 
process; secondly, we find that some EBV-specific T cells are 
exhausted and express PD-1. This state is reversible, and the 
immunomodulatory activity of GA reduces their frequency and 
helps to restore the EBV-specific memory pool in MS patients. 
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P2.3
RITUXIMAB INDUCES A REDUCTION OF LYMPHOCYTE 
CD3+ ACTIVATED IN PATIENTS WITH AUTOIMMUNE 
DISEASES
Sebastiano Cicco1, Antonio Solimando1, Alberto Polito1, 
Matteo Guarascio1, Stefano Battaglia1, Patrizia Leone1, Franco 
Dammacco1, Vito Racanelli1, Angelo Vacca1 
1Dept. of Internal Medicine and Clinical Oncology, University of 
Bari Medical School, Bari  

B-cells play an important role in humoral immunity through 
differentiation into plasma cells and antibody production. 
Rituximab (RTX) induced B-cell depletion may change the course 
of systemic immune-mediated diseases (SIMD) but at this date 
there is no indications for the best dosage to use.
98 patients (29 M, aged 56.5 ± 14.7 years) with SIMD (19 
connective tissue diseases, 52 vasculitis, 21 autoimmune 
cytopenias and 6 Pemphigo/pemphigoides) were off-label 
treated with low-dose RTX associated to Standard of Care, 
infused according PIRR schedule (Dammacco F Blood 2010), to 
obtain a disease control, steroid-sparing and reduction of other 
immunosuppressive drugs. Mean RTX dosage was 254 ± 130 
mg/m2. A complete lymphocyte count were performed before 
RTX treatment and at 6 months after.
Patients experienced an increase in Hb values (preRTX 11.72 ± 
2.32 vs postRTX 12,76 ± 1.88 g/dl; p < 0.02), ESR (preRTX 38.66 
± 38.18 vs post 24.66 ± 17.94 mm1h; p < 0.05), and CRP (38.60 
± 17.93 vs 12.81 ± 8.09 mg/L; p < 0.05). No differences were 
found in total IgG amount (preRTX 1108 ± 37,59 vs postRTX 
1140 ± 72,52 mg/dl; ns)
A significant decrease in percentage of lymphocyte CD3+HLA-
DR+ (preRTX 5.795 ± 0.99 vs postRTX 3.350 ± 0.7265; p < 0.05) 
was found. Before RTX this percentage is directly correlated to 
the percentage of CD3CD8+ (p<0.05) while inversely to the 
number of CD20 (p < 0.05), CD3CD4+ (p < 0.05) and CD45+ (p 
< 0.05). After treatment none of these correlations were found 
while a direct correlation to the number of CD3CD4+ (p < 0.05) 
was found. CRP reduction is directly correlated to IgG amount 
only in post RTX (p = 0.001) and ESR remains directly correlated 
to both preRTX (p < 0.01) and postRTX (p < 0.005).
In conclusion, low dose of RTX appears to be effective in 
control of SIMD at 6 months. This result could be related to a 
modulation in Lymphocyte CD3+ activation more than in IgG 
reduction. Further studies are needed to understand specific 
pathway involved in this mechanism.



P2.4
FLOGOSIS AND HEART INVOLVEMENT IN LARGE VESSEL 
VASCULITIS
Sebastiano Cicco1, Xhiuljano Mersini1, Silvia Noviello1, Anna 
Cirulli1, Stefania Longo1, Patrizia Leone1, 
Stefano Battaglia1, Franco Dammacco1, Vito Racanelli1, Angelo 
Vacca1 
1Dept. of Internal Medicine and Clinical Oncology, University of 
Bari Medical School, Bari 

Large vessel vasculitis (LVV) symptoms are related to increase 
wall thickness. Heart is usually excluded but indirect effect could 
determines modifications.
Aim of this study was to describe heart involvement regarding 
common flogosis parameters.
We analyzed 17 LVV (4 M, 54 ± 20 years). All patients underwent 
to laboratory analysis, ultrasound and doppler of big arteries and 
heart. Maximum Blood pressure (BP) measured was considered 
in this study.
Left ventricular hypertrophy was present in 12 patients. Among 
others, 3 present a concentric remodeling. 12 present a diastolic 
dysfunction. Aortic root normalized for body surface area was 
dilated (Aoi; 19.19 ± 2.52 mm/m2) and wall thickened (3.96 ± 
0.83 mm). Aortic valve was regurgitant (AR) in 8.
Framingham score was 21.69 ± 16.09%. Other parameters were: 
Uric Acid 4.04 ± 1.01 mg/dl, CRP 46.30 ± 58.33, ESR 42.86 ± 
32.38, C3 1.19 ± 0.26 mg/dl, Systolic BP (SBP) 125.6 ± 21.28 
mmHg and Diastolic (DBP) 72.5 ± 8.4 mmHg.
A direct correlation was found with SBP and Uric acid (p = 
0.04), ESR (p = 0.008), diastolic dysfunction (p = 0.02), and 
Framingham score (p = 0.03) while was found inverse with aortic 
wall thickness (p = 0.01).
CRP was directly correlated to C3 (p=0.02) but inversely with 
aortic wall thickness (p = 0.04); ESR was directly correlated to C3 
(p = 0.003), Aoi (p = 0.03), inversely to aortic root thickness (p = 
0.008). Uric Acid was directly correlated to diastolic dysfunction 
(p = 0.008) and AR (p = 0.01). Aortic wall thickness was directly 
related to Aoi (p = 0.01) and inversely to diastolic dysfunction 
grade (p = 0.009), SBP (p = 0.01), uric acid (p = 0.003), ESR (p 
= 0.008), and CRP (0.049). Aoi was directly related to C3 (p = 
0.009) and to wall thickness (p = 0.01).
In conclusion LVV could lead an increase in heart dimensions 
not related to systemic inflammation nor to blood pressure. 
On the contrary, the reduction in diastolic function should have 
also an inflammatory genesis. Aortic root present an increased 
diameter due to inflammatory status despite active flogosis did 
not appear the main actor in wall thickning. Uric acid appear 
related to vasa remodeling.

P2.5
 MAIT CELLS REACT TO GUT FLORA YEASTS IN MULTIPLE 
SCLEROSIS
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Claudio Gasperini5, Giovanni Ristori4, Giovanna Borsellino1, 
Duccio Cavalieri6, Marco Salvetti4, Carlotta De Filippo7, Luca 
Battistini1 
1Neuroimmunology Unit, Santa Lucia Foundation, Roma
2Istituto Superiore di Sanità, Department of Cell Biology and 
Neuroscience, Roma
3Nutrition and Nutrigenomics research group Food Quality 
Nutrition & Health Department Research and Innovation Centre 
- Fondazione Edmund Mach, S. Michele all’ Adige, Trento 
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(CENTERS), S. Andrea Hospital, Sapienza University, Roma
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Purpose: The composition of the intestinal microbiota plays a 
critical role in mammalian metabolism. With modern changes in 
diet and reduced exposure to environmental microorganisms, 
our immune systems which tolerates commensal microorganisms 
and invades pathogens appears to be out of sync with modern 
human lifestyles. Recent studies have suggested a role for the 
microbiota in immune-mediated CNS diseases such as multiple 
sclerosis (MS). We have previously shown that MS patients 
present a specific subset of proinflammatory CD8+ T cells 
expressing high levels of CD161 and capable of producing IL-17 
[1], called mucosal-associated invariant T (MAIT) cells. 

Methods: Peripheral blood mononuclear cells (PBMCs) from 
healthy and MS patients were isolated and analysed to detect 
proinflammatory cytokines. Fecal samples were collected 
and analyzed for microbiota diversity using the upgraded GS 
FLX+ platform. Activation of MAIT cells was analyzed following 
exposure to fungal extracts.

Results: We show a higher reactivity to yeast extracts by cells 
isolated from MS patients. Innate cells of the immune system 
produce higher amounts of proinflammatory cytokines in the MS 
patients. MAIT cells are more activated, proliferate and produce 
proinflammatory cytokines in response to yeast extracts. Also, 
we show that MAIT cells respond to Saccharomyces Cerevisiae, 
which is more represented in the feces obtained from MS 
patients.

Conclusions: CD8+ MAIT cells produce proinflammatory 
cytokines involved in autoimmunity. Their expansion in the 
peripheral blood of MS patients could be due to stimulation 
by gut flora strains with prominent pro-inflammatory inducing 
abilities, as has been shown in the mouse model [2]. Thus in 
MS patients an imbalance in the gut microbiota may favour the 
generation and amplification of proinflammatory effector cells 
whose effects reach way beyond the intestinal mucosa.
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RITUXIMAB DOWN REGULATES ANTIGEN–SPECIFIC T CELL 
REPERTOIRE IN MYASTHENIA GRAVIS PATIENTS
Francesco Ria1, Mariapaola Marino1, Alessia Piermattei1, 
Mariagrazia Valentini1, Gabriele Di Sante1, Amelia Evoli2, 
Emanuela Bartoccioni1 
1Institutes of General Pathology, 2 Institutes of Neurology, 
Università Cattolica Del Sacro Cuore, Roma

Purpose: A proportion of myasthenia gravis (MG) patients are 
refractory to conventional immunosuppression. B cell depletion 
therapy (Rituximab, RTX) has emerged as an efficacious option, 
a chimeric mouse/human monoclonal immunoglobulin anti-
CD20 expressed on the surface of B cells. Previous findings 
suggested particular benefit for those patients with antibodies 
to muscle specific kinase (MuSK-MG) [1]. Different studies have 
questioned the effects also on non-B cell populations, due to 
the evidence that the therapeutic benefits of B cell depletion 
are disproportionately larger than the effects on circulating 
autoantibodies titers [2]. Here we tested the hypothesis of a 
change of T cell receptor (TCR) repertoire in MuSK-MG patients 
after RTX therapy.

Methods: We used the CDR3 TRBV-TRBJ spectratyping 
(immunoscope) to analyze the TCR specific for recombinant 
human MuSK protein in five HLA-DQ5+ MuSK-MG patients 
before and after treatment with RTX. We analyzed a specific 
set of four TCR VJ rearrangements (TRBV29-TRBJ2.5, TRBV28-
TRBJ2.1, TRBV3-TRBJ1.2, TRBV28-TRBJ1.2) based on our 
previous observation of a restricted TCR repertoire [3].

Results: We confirmed that these semiprivate rearrangements 
were differently shared by all five patients in response to MuSK 
stimulation before starting Rituximab. When we analyzed the 
same rearrangements in samples collected after therapy, in most 
cases we found a Gaussian distribution without any expanded 
peak in response to stimulation with the antigen; this effect was 
more evident after six months and still evident after one year 
from infusion.

Conclusion: B cells are not simply antibody producers but 
they are also capable of antigen-presentation; in this view our 
results strength the hypothesis that B cell depleting therapeutic 
strategies could alter all aspects of B cell activity in the immune 
response, in particular the T and B cell crosstalk and cooperation. 
Alternatively, RTX could act directly on autoreactive T cell.
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P2.7
SKIN TO BLOOD RECIRCULATION OF MEMORY CD4+ T 
CELLS IN PSORIASIS PATIENTS
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Stefano Volinia3, Francesca Granucci4, 
Gianfranco Altomare2, Eva Reali5 
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Milano-Bicocca, Milano

Background and Aims: In psoriatic disease the link between the 
T cell subsets in lesional skin and in the circulating compartment 
is largely unknown [1, 2]. To investigate this aspect we dissected 
the phenotype of the circulating memory T cells, calculated 
the correlation with the clinical parameters of the disease 
and analyzed gene expression data in psoriatic skin lesions of 
independent patient cohorts.

Methods: Phenotype analysis was performed by flow cytometry 
on peripheral blood of 28 patients with cutaneous psoriasis 
and 25 healthy subjects. We analyzed the CD4+ and CD8+ 
TCM, TEM and TEFF subsets for their expression of CCR6, CCR4, 
CXCR3, CLA, CD103 and CD69. We correlated the circulating 
percentage of each subset with the severity of the cutaneous 
manifestations measured as Psoriasis Area and Severity Index 
(PASI) score, and with systemic inflammation, measured as 
serum level of C-reactive protein (CRP). In parallel we performed 
a bioinformatics analysis of gene expression data in psoriatic 
plaques and in normal skin. 

Results and Discussion: We found that the circulating fraction 
of CCR6+ CD4+ TEM and TEFF cells significantly correlated with 
systemic inflammation in psoriasis patients. Conversely, the 
percentage of CXCR3+ CD4+ TEM cells negatively correlated 
with the PASI score, suggesting Th1 effector cell recruitment in 
psoriatic plaques at severe disease stages, in line with previous 
findings [3].  Importantly, circulating skin-tropic CLA+ CCR7+ 
memory CD4+ cells inversely correlated with the severity of 
the cutaneous manifestations whereas circulating CLA+ CD4+ 
TEFF cells increased proportionally to the disease severity. 
Changes in the blood to skin balance of these subsets found 
correspondence in the results of bioinformatics analysis of gene 
expression in two independent cohorts of patients, showing 
significant increase of CCR7 expression in psoriatic plaques and 
its association with CLA encoding gene SELPLG, with CCR4 and 
with CD4 expression. 

Conclusions: These findings enlighten a role for CD4+ T cells 
recirculating between skin and blood in the pathogenesis of 
cutaneous psoriasis and its systemic manifestations. 
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A 5-YEAR FOLLOW UP STUDY IN SYSTEMIC LUPUS 
ERYTHEMATOSUS: CHANGES IN CLINICAL AND 
LABORATORY PARAMETERS
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Introduction: Systemic lupus erythematosus (SLE) is a chronic 
autoimmune disease affecting almost every organ system. 
Disease phenotype at onset and during the disease is highly 
variable. The aim of this study was to assess the prevalence and 
variations of clinical manifestations and laboratory findings at 
the onset of the disease and during follow up. 

Material and Methods: This study involved 20 patients (17 
women) with SLE diagnosed according to the American College 
of Rheumatology (ACR) criteria. Patients were followed for a 
median period of five years. Disease activity was scored by SLE 
Disease Activity Index 2000 (SLEDAI-2K). 

Results: Mean age at diagnosis was 35 ± 13 years and median 
disease duration was 10 ± 8 years. Sixty percent of patients 
were treated with immunosuppressive agents, 30% with 
biotechnological agents and 10% were not on treatment. During 
the 5 years of follow up, SLEDAY-2K score significantly decreased 
from 10 to 5. Arthritis and fever were more prevalent at the 
onset of disease vs. follow up (65% vs. 25% and 40% vs. 10%, 
respectively), whereas depression, xerostomia and xerophtalmia 
developed more frequently during the disease. Antinuclear 
antibodies (ANA) did not significantly change during follow up, 
while anti-dsDNA decrease (from 75% to 35% of patients) and 
became negative in 8/15 patients. Anti-ENA tend to become 
positive during the course, being evidenced in 14% of patients 
at the onset and in 29% at the follow-up. Disappearance of anti-
dsDNA was associated with clinical improvement in 5/8 patients. 
However, in the three patients that did not improve clinically, 
anti-dsDNA were replaced by anti-ssA and xerostomia and/or 
xerophtalmia developed. Reduction of C3 (< 90 mg/dl) was 
found in 65% of patients at the onset and in 40% during the 
disease; reduction in C4 (< 10 mg/dl) was detected in 14/20 
patients at the beginning of the disease and in 4/20 patients 
at the last follow-up. Normalization of C3 and C4 was not 
significantly associated with a decrease in SLEDAI score. 

Conclusion: SLE is characterized by distinct evolutive phenotypes 
with clinical parameters changing during its course. C4 is usually 
consumed during the initial phase but tend to normalize rapidly. 
The disappearance of anti-dsDNA, rather than normalization of 
C4, is a reliable marker of disease activity. Substitution of anti-
dsDNA by anti-ssA is associated to onset of xerostomia and/
or xerophtalmia and possible evolution to secondary Sjögren’s 
syndrome. 
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IMMUNOLOGICAL TOLERANCE MECHANISMS 
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Purpose: We observed that autoreactive CD8+ T cells specific 
to apoptotic epitopes (AEs)1, are accumulated as a naïve (N) 
phenotype in rheumatoid arthritis (RA) patients that respond to 
the therapy with anti-TNF-a (Rs), as well as in healthy controls 
(HDs), whereas as effector memory or terminally-differentiated 
(EM or EMRA) phenotype in patients non-responding to the 
therapy (NRs). We investigated the role of regulatory T cells 
(Tregs) that play an important role in maintaining peripheral self-
tolerance. 

Methods: Characterization of AE-CD8+ T cells and Tregs were 
performed by multiparametric flow-cytometry analysis. To 
investigate the relationship between Tregs and AE-CD8+ T cells 
we performed several functional experiments in vitro, providing 
the mechanistic basis of various correlations between Tregs and 
AE-CD8+ T cells in vivo. Gene expression profile of sorted N 
and EM-EMRA AE-CD8+ T cells were investigated by Nanostring 
technology.

Results/Discussion: Activated Tregs (actTregs) that were directly 
correlated with the frequency of N AE-CD8+ T cells, were capable 
to limit proliferation and differentiation of the latter. By contrast, 
actTregs that inversely correlated with EM-EMRA AE-CD8+ T 
cells, were unable to suppress their expansion, but rather they 
were killed by EM-EMRA AE-CD8+ T cells. This mechanism was 
highlighted by inverse correlation between degranulating EM-
EMRA CD8+ T cells and actTregs. Gene expression profile of 
N and EM-EMRA AE-CD8+ T cells provided, not only different 
signatures, but also the molecular basis of the differential 
susceptibility to Treg suppression by N and EM-EMRA AE-CD8+ 
T cells 

Conclusion: The naiveness of AE-CD8+ T cells in Rs or HDs is 
maintained by Tregs. Otherwise, in NRs, the cytotoxic EM-
EMRA AE-CD8+ T cells can kill Tregs by direct or bystander 
mechanisms. Gene expression profile revealed the different 
behaviour between N and EM-EMRA AE-CD8+ T cells in patients, 
as compared with HDs.
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1. Citro A. et al. PLoS One 2015.



P2.10
CHITINASE 3-LIKE-1 IS PRODUCED BY HUMAN TH17 CELLS 
AND CORRELATES WITH THE LEVEL OF INFLAMMATION IN 
JUVENILE IDIOPATHIC ARTHRITIS PATIENTS
Manuela Capone1, Laura Maggi1, Veronica Santarlasci1, 
Mariacaterina Rossi1, Alessio Mazzoni1, Gianni Montaini1, 
Rolando Cimaz2, Matteo Ramazzotti3, Giusi Barra4, Marie 
Pierre Piccinni1, Raffaele De Palma4, Francesco Liotta1, Enrico 
Maggi1, Francesco Annunziato1, Lorenzo Cosmi1 
1Department of Clinical and experimental medicine, University 
of Firenze, Firenze
2Anna Meyer Children’s Hospital and University of Firenze, 
Firenze
3Department of Clinical Experimental and Biomedical Science 
“Mario Serio”, University of Firenze, Firenze
4Dept. of Clinical & Experimental Medicine, Second University 
of Napoli, Napoli  

Purpose: In the present study we aim to explore chitinase 3-like-
1 (CHI3L1) expression in T helper cell subsets as well as to found 
any possible correlation between its production and T helper 
cells involvement in chronic inflammatory processes. 

Methods: A microarray analysis of gene expression profile was 
performed on Th17 and classic Th1 cell clones and CHI3L1 was 
found among the up-regulated genes on Th17 cells. Different 
types of helper T cell clones (TCCs) were then evaluated by 
Real Time PCR (RT-PCR) for CHI3L1 mRNA expression; protein 
expression was investigated in cell lysates by western blotting 
and in cultures supernatants by ELISA. ELISA was also used to 
measure CHI3L1 in the serum and in the synovial fluid (SF) of 
Juvenile Idiopathic Arthritis (JIA) patients.

Results: At mRNA level CHI3L1 was highly expressed by Th17, 
Th17/Th1, non classic Th1 and even in Th17/Th2 cell clones, 
whereas it was virtually absent in CD161- classic Th1 and Th2 
TCCs. CHI3L1 was also detected in cell culture supernatants of 
Th17 and Th17-derived cells but not of classic Th1. Moreover 
CHI3L1 was higher in the SF than in serum of JIA patients, and it 
positively correlated with the frequency of Th17 and non-classic 
Th1 cells in SF. CHI3L1 in SF also positively correlated with the C 
reactive protein (CRP) serum levels, and with the levels of some 
proinflammatoty cytokines, such as IL-6 and p40, which is the 
common subunit of IL12 and IL23.

Conclusions and Discussion: Here we describe for the first time 
CHI3L1 production by T cells owing the Th17 family. Moreover 
the positive correlation found between the frequency of Th17 
and Th17-derived cell subsets and CHI3L1 levels in SF of JIA 
patients, in agreement with the suggested role of these cells 
in inflammatory process, candidates CHI3L1 as a possible 
biological target in JIA treatment. 
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Systemic sclerosis (SSc) is an autoimmune disease characterized 
by a complex pathogenesis which combine aspects of endothelial 
dysfunction, immune abnormalities, both at humoral and cellular 
levels, and diffuse fibrosis. 
Pulmonary arterial hypertension (PAH) affects about 7-12% of 
SSc patients and is the major cause of death. 
With the aim to analyze the prevalence of PAH in a cohort of 
SSc patients and to study any possible interference or relation 
between PAH and other clinical features or laboratoristic 
parameters, we enrolled 118 SSc patients for a retrospective/
prospective longitudinal study. We collected SSc patients data 
from January 2000 to December 2016. The study included 
98 females and 20 males; during the period in examination 
(01/2000 – 12/2016), 18 patients died, 16 females and 2 males. 
According to LeRoy and Medsger’s criteria patients were 
classified as affected either of limited or diffuse SSc (respectively 
lSSc or dSSc). Considering the subset of the disease, 78 patients 
(65,7%) were affected by lSSc and 40 patients (34,3%) by dSSc. 
The following data of each patient involved in this study ta were 
collected: age, sex, cutaneous fibrosis (estimated confronting 
modified Rodnan Skin Score), positivity of ANA, anti-centRomare 
antibody and anti-topoisomerase II antibody, and specific clinical 
manifestations such as presence of digital ulcers (active or past), 
involvement of digestive system, interstitial lung disease and 
pulmonary hypertension. 
We focalized our attention on the group of patients affected 
by pulmonary hypertension and analysed the results of 
all instrumental examinations such as transthoracic rest 
echocardiographic test, right heart catheterization, high 
resolution chest CT, pulmonary function tests, 6 minute walking 
test at time of diagnosis and in the follow-up, particularly after 
the beginning of either endothelin-1 receptors antagonists 
(ERAs) or 5 phosphodiesterase inhibitors (5PDE-i).
In particular we considered these patients with the aim of 
evaluate any clinical feature or laboratoristic items which may 
have a predictive value for the onset of the clinical manifestation 
or a prognostic value of the same organ involvement. 
Our data showed a significant correlation between the onset 
of PAH and high levels or rapid increase of ANA title and/or 
presence of anticentRomaric pattern. Furthermore, the “active” 
and “late” capillaroscopic pattern as well as the presence 
of hystory of skin ulceration or active digital ulcers are also 
associated with the onset of IAP. Our study also confirms that an 
earlier diagnosis of PAH lead to an early treatment with positive 
effect on quality of life and/or prognosis.



P2.12
RAI SIGNALING IN ASTROCYTES PLAYS A CRITICAL 
ROLE IN SHAPING THE CENTRAL NERVOUS SYSTEM 
MICROENVIRONMENT DURING EXPERIMENTAL 
AUTOIMMUNE ENCEPHALOMYELITIS
Domiziana De Tommaso1, Cristina Ulivieri1, Francesca Finetti1, 
Giuliana Pellicci2, Mario Milco D’Elios3, 
Clara Ballerini4, Cosima Tatiana Baldari5 
1Department of Life Sciences, University of Siena, Siena
2Department of Experimental Oncology, European Institute of 
Oncology, Milano
3Department of Experimental and Clinical Medicine, 
4Department of Neurosciences, University of Firenze, Firenze

Purpose: Multiple sclerosis (MS) is an autoimmune disease where 
encephalitogenic Th1/Th17 cells have been long considered 
responsible of the neuroinflammatory reaction. Recent data 
indicate however that the local central nervous system (CNS) 
microenvironment, which is controlled by both infiltrated 
autoreactive T cells and CNS resident cells, plays a crucial role 
in disease onset and progression. Among CNS resident cells, 
astrocytes actively modulate the autoimmune response during 
MS shaping T cells responses, however, molecular mechanism 
underlying this function are still poorly defined1. We have recently 
identified Rai as a novel astrocytic adaptor responsible for the 
TrkB- and IL-17R–dependent production of proinflammatory 
mediators in astrocytes, whose loss in mice ameliorates the 
experimental autoimmune encephalomyelitis (EAE), in face of 
higher frequency of CNS infiltrated Th17 cells highlighting the 
key role played by astrocytes during EAE2.

Methods: To investigate the mechanism through which Rai-/- 
astrocytes modulate the function of encephalitogenic T cells we 
have used both culture supernatants from encephalitogenic T 
cells and co-cultures of Rai+/+ and Rai-/- astrocytes with T cells 
to measure the expression of ATP hydrolyzing enzymes CD39 
and CD73 on astrocytes as well as the release of cytokines from 
these cells.

Results and Discussion: Here we show that Rai-/- astrocytes release 
higher level of Th17-inhibitory cytokines, IL-10 and IL-27 and 
upregulate CD39 and CD73 expression which are responsible 
for the conversion of ATP into the immunosuppressive molecule 
adenosine more efficiently compared with control astrocytes 
following exposure to culture supernatants indicating that 
not only can astrocytes directly affect Th17 cells but generally 
modulate T cell responses trough contact independent 
mechanism. 

Conclusions: Rai deficiency in astrocytes contributes to establish 
an unfavourable microenvironment for CNS-infiltrated T cells 
during EAE. 
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Purpose: To evaluate the effect of belimumab on clinical, se-
rological and immunological parameters of refractory systemic 
lupus erythematosus (SLE) patients and its association with dis-
ease activity.

Methods: 25 active SLE patients, according to the American 
College of Rheumatology classification, were treated with beli-
mumab (10 mg/kg/day, at days 0, 14, 28 and every 28 days). Ten 
healthy subjects were enrolled as control group. The mean±SD 
follow-up was 18+-6 months. We also performed flow cytomet-
ric analysis of studied T CD4+ cell subpopulations to assess Treg 
and Th17 subsets at T0, and after six months of treatment (T6). 
Disease activity was measured with the SELENA-SLEDAI index. 

Results: In all SLE patients treated with belimumab a signif-
icant reduction of SELENA-SLEDAI score (13.66 vs. 5.13, p = 
0.012) and of the anti-dsDNA antibody levels (87.69 vs. 11.11 p 
= 0.028) were observed after six months. An increase of serum 
C3 (0,75 vs.1,04, p = 0,05) and C4 (0.15 vs. 0.4 p=0,028) and 
a significant reduction of the prednisone dosage per os (17.08 
vs. 5.94, p=0,018) were also obtained. Flow cytometric analy-
sis revealed that at T0 patients presented significantly reduced 
values of CD4+FoxP3+ compared to the controls (0.22±0.12% vs. 
0.83±0.2%, p<0.0001) whereas at T6, a significant increase of 
Tregs was observed reaching values overlapping those of healthy 
subjects (1.04±0.22). The Th17 lymphocytes’ frequency was sig-
nificantly increased in patients with active SLE at T0 (3.5±2.5% 
vs. 1.4±0.21%, p<0.0002) and reduced at T6 (2±2.2%, p<0.001). 
Functional in vitro studies showed that the inhibitory capacity of 
Tregs purified from patients who received Belimumab was simi-
lar to that of Tregs purified from healthy subjects.

Conclusion: Belimumab treatment showed a significant reduc-
tion of the disease activity in patients with active SLE. A influ-
ence of anti-Blys therapy of regulation Treg /Th17 population 
homeostasis and restoration of their functional state was clearly 
documented . These changes may represent an pivotal target to 
inhibit the abnormal self-tolerance in SLE.
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Purpose: Tuberculosis (TB) is one of the most significant 
infectious causes of mortality and morbidity worldwide. While 
cellular immunity is critical in the containment of the infection, 
the role of humoral immunity is not yet clear. We have analyzed 
the frequency and the phenotype of B cells(1), focusing in 
particular on the balance between regulatory B cells (Breg) and 
proinflammatory B cells (Binf).

Methods: PBMC of latent TB infected subjects (LTBI), active 
TB patients and healthy Donors (HD) were stimulated with 
ionomycin and PMA for 6 hrs and subsequently surface stained 
with anti-CD19, -IgD and -CD27 and intracellularly with anti-
IL-10 and -GM-CSF, acquired on a FACS Canto II flow cytometer 
and analyzed using FlowJo software. Statistical analysis was 
performed by Graph Pad.

Results: A lower frequency of B cells was found in active TB 
patients respect to HD and LTBI subjects, but not reaching 
statistical significance. We have observed an increase of the 
ratio Breg/Binf in active TB compared to HD due to a slight 
increase of the percentage of IL-10+ B cells and a decrease 
of GM-CSF+ B cells. Moreover, we have found a statistical 
significance differences of the ratio between active TB and HD 
with an altered value in memory and atypical B cells.
In details, we have analysed the ratio between the subset of IgM 
memory and atypical B cells as IL10+ and GM-CSF+ producers, 
we found a significant reduction of the ratio in the former due to 
a remarkable decrease of percentage of IL10+ B cells, while an 
increase of the ratio in the latter mainly due to the increase of 
the IL10+ B cells.

Discussion: The altered ratio of the frequencies of Breg and 
Binf in the IgM memory and atypical B cell subsets of active 
TB patients could be involved in host immunity during M. 
tuberculosis infection.

Conclusions: B-cell dysfunction during TB disease could have 
consequences for T-cell activation, contributing to TB disease. 
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Purpose: The mechanisms leading to the differentiation of B 
cells from naive to many effector cells, responsable for long-
lasting protection, remain unclear. As consequence, to ensure 
the induction of immune memory among vaccinated, repeated 
injection of vaccines are required, with the better prime/boost 
strategies found empirically. We set out to determine how long 
after the administration of the first dose of vaccine the immune 
system becomes competent to establish a long-lasting antibody 
titer and to mount a memory response.

Methods: We analysed the time-course of the antibody titer 
to Ab epitope, and to the carrier, elicited by vaccination. We 
analyzed the effect of booster doses administered at early time 
points after the first dose both on serum antibody titer or on the 
immune memory.

Results: After the first injection of antigen we identified an 
early time-window in which the second dose can elicit different 
effects on the primary immune response or on the late memory 
response. 

Discussion: Long-term immunity is achieved with the 
establishment of long-lasting high levels of serum antibody and 
with the development of memory B cells. The knowledge of 
mechanisms and timing of differentiation of b cells could help 
to better define the optimal vaccination-schedule, improving 
vaccine efficacy and reducing the time spent in developping 
new vaccines. 

Conclusions: Immune memory undergoes a consolidation phase 
defined by a fragile equilibrium. A second dose of vaccine in this 
phase can disrupt the natural differenziation of memory b cells. 
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Purpose: The mammalian target of rapamycin (mTOR) is an 
intracellular serine/threonine kinase that forms two distinct 
molecular complexes. mTORC1 binds RAPTOR and triggers 
protein synthesis and blocks autophagy. mTORC2 interacts 
with RICTOR, essential to mTORC2 assembly and functionality, 
and promotes tumor progression, survival, migration and actin 
reorganization as well as it increases resistance to drugs through 
Akt activation. In this work we studied mTOR expression and its 
activation in bone marrow endothelial cells of multiple myeloma 
(MM) patients (MMECs) and Monoclonal Gammopathies of 
Undetermined Significance patients (MGECs) and mTOR 
involvement in MM angiogenesis also testing a new dual 
inhibitor of mTOR PP242 that blocks both complexes.

Methods: We studied mTOR pathway evaluating total RAPTOR 
and RICTOR, and total and activated mTOR and its substrates 
at protein and mRNA levels by western blot and real time-RT-
PCR, respectively. The angiogenic effects have been studied in 
vitro through functional assays as wound healing, chemoinvasion 
and chemotaxis assays, Matrigel® assay and adhesion through 
Calcein AM assay. Indeed, to show the actin reorganization, 
we valued cytoskeleton structure with immunofluorescence 
exploiting the binding affinity of phalloidin to actin. Besides 
MMPs and angiogenic cytokines secreted by MMECs have been 
evaluated through in order zymography and ELISA cytokine 
assays. In vivo, we underlined MMECs angiogenic ability using 
CAM assay.

Results: MMECs present a higher activation of mTORC2 than 
MGECs promoting angiogenesis. This was also supported by 
knock-down of RICTOR where it caused the loss of MMECs 
angiogenic abilities in vitro. Indeed, as result of RICTOR 
silencing we observed mTORC1 activation, thus we opted to 
use PP242. The treatment with PP242 exhibited antiangiogenic 
activity in vitro (as RICTOR knock-down) and in vivo. Besides, 
PP242 synergyed with bortezomib and lenalidomide reducing 
network of capillary-like structures on Matrigel®.

Discussion: mTORC2 is manly involved in MMECs angiogenic 
abilities which are inhibited by PP242 as in vitro as in vivo. 
Besides, combining PP242 with MM drugs led to synergistic 
antimyeloma effects. 

Conclusions: Our results support the idea that mTOR could be a 
new target in MM and PP242 may be a new drug for the therapy. 
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Hereditary Angioedema with C1 Inhibitor Deficiency (C1-INH-
HAE) is a rare inherited genetic disease characterized by recurrent 
acute swelling episodes of the skin, gastrointestinal tract and 
upper airways resulting from increased vascular permeability. 
Reduced activity of C1-INH may result in an instability of kinin 
pathway with the generation of bradykinin resulting in increased 
vascular permeability. Bradykinin increases the release of nitric 
oxide and Vascular Endothelial Growth Factor (VEGF) from 
endothelial cells. VEGF, Angiopoietin 1 (Ang1) and Ang2 are 
released at sites of inflammation and/or angiogenesis regulating 
vascular permeability. The pathogenesis of C1-INH-HAE is not 
completely elucidated. The aim of this study was to analyze the 
plasma levels of VEGFs and Angs in patients with C1-INH-HAE. 
68 healthy controls, 128 C1-INH-HAE patients in remission and 
15 C1-INH-HAE patients during attack were studied. Levels 
of angiogenic (VEGF-A, Ang1, Ang2) and lymphangiogenic 
(VEGF-C) factors were evaluated by ELISA. Functional assay of 
C1-INH was assessed by EIA kit. 
Levels of VEGF-A, VEGF-C, Ang1 and Ang2 were higher in 
C1-INH-HAE patients in remission than in controls. The levels 
of VEGF-A are correlated to the decrease of functional activity 
of C1-INH. Interestingly, a correlation was found between the 
number of attacks and both VEGF-A, VEGF-C and Ang2 levels. 
VEGF-A, VEGF-C and Ang2 levels were not increased during 
attack compared to basal condition. By contrast, Ang-1 levels 
(an vascular stabilizer) were increased and the ratio Ang2/Ang1 
(an index of vascular permeability) was decreased.
The results of this study indicate that the levels angiogenic/
lymphangiogenic factors that alter vascular permeability 
were increased in patients with C1-INH-HAE in remission and 
correlate with severity disease. This condition might predispose 
to angioedema attacks. Moreover, the levels of these mediators, 
excluding Ang1, were not modified during acute attack. 
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Common Variable Immune Disorders (CVID) is a heterogonous 
group of primary immunodeficiency that encompass several 
immune dysregulations in adaptive and innate compartment of 
immunity. CVID is characterized by hypogammaglobulinemia, 
which leads to recurrent bacterial infections, autoimmunity, 
cancer and impaired specific antibody response to vaccines [1-
3]. 

Purphose: To evaluate the innate immunity in CVID patients by 
the analysis of monocytes and polymorphonuclear neutrophils 
phenotype and function and to evaluate ex vivo the effects of 
intravenous immunoglobulin administration.

Methods: Monocytes and polymorphonuclear neutrophils 
(PMNs) receptors expression, phagocytosis and oxidative burst 
were evaluated by flow cytometry. IL-8 plasma dosage was 
evaluated by ELISA assays.

Results: CVID showed an expansion of the intermediate 
monocytes subset, an increased expression of CD11b and Siglec 
9 receptors and normal phagocytosis and respiratory burst 
functions. Neutrophils had no alterations on phenotype and 
function. Similarly than in HD, IL-8 levels rapidly increased after 
E. coli stimulation in CVID. IVIg infusions reduced the frequency 
of intermediate monocytes, the expression of CD11b and Siglec 
9 on monocyte and the expression of CD181 on PMN. IVIg 
administration did not affect the monocytes and PMN ability to 
upregulate their receptors after E. coli, while it slightly reduced 
the monocyte’s phagocytosis and oxidative burst. 

Discussion: The expansion of intermediate monocytes might 
contribute to the inflammatory status of CVID. IVIg infusion 
exerted an anti-inflammatory effect by reducing the intermediate 
subset and by diminishing the monocytes’ phagocytosis and 
oxidative burst, even if these functions remained efficient. 

Conclusions: We showed that in CVID patients the IVIg infused 
at replacement dosage exerted in vivo an anti-inflammatory 
effect on monocytes. 
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X-linked agammaglobulinemia (XLA) is a primary immune 
deficiency caused by mutations in the Bruton’s tyrosine kinase 
(BTK) gene located on X-chromosome coding for the cytoplasmic 
BTK expressed in adaptive and innate immune cells [1-3]. 

Purphose: To evaluate if in XLA patients the lack of BTK 
might alter the phenotype and functions of monocytes and 
polymorphonuclear neutrophils (PMN).

Methods: Peripheral blood monocytes and PMN frequency, 
receptors expression, migration, phagocytosis and oxidative 
burst functions and involvement of Ca2+ mobilization were 
evaluated by flow cytometry. PMN elastase and IL-8 plasma 
were evaluated by ELISA. 

Results: XLA showed an expansion of the intermediate 
monocytes. Monocytes and PMN, showed a normal receptor 
expression with preserved migration, phagocytosis and 
respiratory burst functions. Ca2+ chelation did not affect the 
phagocytosis while it strongly reduced monocytes and PMN 
oxidative burst. Moreover, we observed an efficient Ca2+-
independent activation of PKC. Similarly than in HD, IL-8 levels 
and elastase release rapidly increased after E. coli. 

Discussion: Despite the lack of BTK, monocyte and PMN 
maintained a functional killing when FCgR are engaged. Thus, 
BTK was dispensable for the oxidative burst, despite it was 
shown to be have a role in Ca2+ mobilization [3]. Alternative ways 
for Ca2+ mobilization might bypass the lack of BTK. The efficient 
Ca2+-independent activation of Protein kinase C (PKC) could be 
an additional mechanism partially substituting the absence of 
BTK.  

Conclusions: The lack of BTK did not alter the monocyte and 
PMN functions. This finding has implications for excluding 
additional infectious risks in patients with XLA and in patients 
with lymphoproliferative and autoimmune diseases treated with 
BTK inhibitors [3]. 
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Purpose: Primary antibody deficiencies (PAD) are characterized 
by increased susceptibility to infections. Early diagnosis and 
treatment reduce morbidity and mortality. Immunoglobulins 
replacement therapy reduces the risk of acute respiratory 
infections, but has low efficacy to reduce lung complications. PAD 
patients with respiratory infections who develop lung damage 
may take advantage of a more aggressive treatment: antibiotic 
prophylaxis of infectious episodes and respiratory rehabilitation. 
At now, data on antibiotic prophylaxis are uncertain. 

Methods: We conducted a multi-center randomized placebo-
controlled-double-blind trial on 89 patients with PAD (X-linked 
agammaglobulinemia or Common variable Immunodeficiency) 
and COPD with recurrent exacerbations. All patients had 
spiRomatrically confirmed COPD. Written informed consent 
was obtained. The aim of the study was to evaluate efficay and 
safety of azithomycin low-dose (250 mg 3 times a week for 3 
consecutive days) for 24 months vs placebo. In azythomycin 
group we expect a decrease of COPD exacerbations (reduction 
of dyspnea, cough, sputum volume, purulence), no use of 
additional antibiotics, an increase of respiratory volumes (FEV1), 
an improvement of the Health Related Quality of Life measures. 

Results: The study started on June 2014 and has been lasted 30 
months (24 months of therapy, 6 months of follow-up). Monthly 
we evaluate: lung function by FEV1 and St. George’s Respiratory 
Questionnaire, sputum sample for microbiological assessment, 
routine and immunological blood test, diary card for use of 
additional antibiotics, SF-36 Questionnaire for quality of life, the 
report of adverse events. Our study ended on December 2016; 
83 patients have concluded the study. During the study we 
observed 14 drop out (9 patients withdrew informed consent; 5 
patients died: 2 for respiratory distress; 1 for gastric cancer, 1 for 
Parkinson disease, 1 for stroke). 

Discussions: To our knowledge our study is the first one on 
antibiotic prophylaxis in PAD patients. Conclusions: We will 
present our results during the meeting.
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Introduction: The clinical spectrum of CVID ranges from a 
poorly symptomatic form to severe phenotypes characterized by 
high susceptibility to infections, autoimmunity, granulomatous 
inflammation, lymphoproliferative disorders, and malignancies. 
Due to high prognosis heterogeneity, prognostic factors are 
required. 

Objectives: With the aim to identify additional prognostic 
factors, we evaluated the anti-polysaccharide IgA and IgM 
responses by Elisa assay in 75 CVID in a longitudinal study over 
a 6-year period. Patients were immunized at baseline with the 
23-valent pneumococcal polysaccharide vaccine (Pneumovax®). 
Twenty healthy donors (HD) were also included. 

Results: As expected, CVID patient had lower IgM/IgA 
response than HD. For CVID, four immunological phenotypes 
were identified by post-vaccination IgM and IgA levels: IgM/
IgA responders (16%), IgM-only responders (21%) and non-
responders (63%). During the follow up, concomitant CVID-
related conditions, immunoglobulin serum levels, respiratory 
infections and outcome were recorded by medical files. CVID 
non-responders and IgM-only responders developed more 
frequently respiratory infections, gastro enteric symptoms, and 
autoimmune manifestation in comparison to IgM/IgA responders 
(respectively, pneumonia: 64%, 31% and 0%; chronic diarrhoea: 
25%, 14% and 0%; autoimmunity 41%, 29% and 0%; autoimmune 
cytopenias: 17%, 8% and 0%). Malignancies were found more 
frequently in the non-responders and IgM-only responders 
groups in comparison to IgM/IgA responders (respectively, 23%, 
14% and 0%). Eleven (15%) patients died during the study time. 
Survival analysis according to the IgM/IgA responder status 
showed that the 6-years estimated survival for non-responders 
vs IgM-only vs IgM/IgA responders was respectively after one 
year 98%, 87% and 100%; after two year: 93%, 87% and 100%; 
after three years: 91%, 80% and 100%%; after 4 years: 87%, 80% 
and 100%; after 5 years: 87%, 80% and 100%; after 6 years: 
83%, 80% and 100%. Interesting, in our series only two deaths 
were due to infective complications: five were consequent to 
malignancies, one to autoimmune cytopenias and three to not-
CVID related conditions. 

Conclusions: In conclusion, even if patients could not raise the 
protective humoral level, in CVID the anti-polysaccharide IgA and 
IgM responses could represent a prognostic factor, individuating 
groups of patients with less immunological impairment, lower 
risk of comorbidities and better survival. 
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Idiopathic non-cirrhotic portal hypertension (INCPH) is a rare 
disease characterized by intrahepatic portal hypertension in 
absence of cirrhosis or other causes of liver disease and splanchnic 
venous thrombosis. Immunological disorders including Primary 
Antibody Defects (PADs) has been numbered among causes 
of INCPH. PADs include Common Variable Immunodeficiency 
(CVID), Hyper-IGM Syndrome (HIGM) and Good’s Syndrome (GS). 
We assessed the prevalence of spleno-portal axis abnormalities 
in 150 PADs without known causes of liver diseases followed-
up for a mean time of 20±14 years . Twenty-five percent had 
portal vein enlargement. In nine patients (6%) INCPH was 
diagnosed after 15±7 yrs since PADs diagnosis. All patients 
with INCPH had severe clinical and immunological phenotype, 
splenomegaly, recurrent gastrointestinal manifestations and 
high cholestasis enzymes. Liver biopsies showed liver sinusoids 
congestive dilatation, endothelization, and micronodularity. 
1) A HIGM woman with interstitial lung disease and recurrent 
gastrointestinal infections developed gastro-esophageal varices 
(GEV) at the age of 54. 2) A GS male with malabsorption, recurrent 
pneumonias and lymphadenopathy developed ascites and GEV 
at the age of 59. 3) A CVID male with sepsis, granulomatosis 
and lymphadenopathy developed GEV at the age of 25; he 
died at 57 years because of a fulminant pneumonia. 4) A CVID 
woman with lymphadenopathy and autoimmune enteropathy 
developed portal-systemic collaterals and ascites at the age of 
32. 5) A CVID male with malabsorption, lymphadenopathy and 
autoimmune thrombocytopenia treated by splenectomy showed 
GEV at the age of 33. 6) GEV were described in a 63-years female 
with systemic granulomatosis and lymphadenopathy. 7-9) Portal-
systemic shunts without GEV were observed in a 24-years CVID 
woman with eosinophilic pneumonia and uveitis, in a 56-years 
CVID woman with rheumatoid arthritis and in a 33-years CVID 
woman with recurrent pneumonia. During the follow-up none 
had variceal bleeding, liver failure nor portal vein thrombosis. 
No TIPS procedure was performed. Immune-abnormalities 
observed were: severe B-cell defects, increased numbers of 
exhausted CD21low B-cells and T-cell activation. In conclusion, 
in PADs INCPH had mild course but it was associated with poor 
PADs prognosis, due to concomitant disorders. Infections, 
inflammations, splenomegaly, increased blood venous flow, and 
lymphocyte abnormalities contribute to establish liver damage 
and INCPH. 
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Purpose:  First anti-Hepatitis C virus (HCV) treatments that 
include protease inhibitors (Direct Acting Antivirals, DAA) in 
conjunction with IFN-a and Ribavirin, increase the sustained 
virological response (SVR) up to 80% in patients infected with 
HCV genotype 1. However, the effects of triple therapies 
on immune system and in particular on Dendritic Cell (DC) 
compartment has not been yet investigated. In this study, we 
evaluated the effect of Telaprevir based triple therapy on DC 
frequency and functions, and the possible impact on treatment 
outcome.

Methods: Thirty-five HCV+ patients eligible for Telaprevir based 
therapy were enrolled, and circulating DC frequency, phenotype, 
and function were evaluated by flow-cytometry. The antiviral 
activity of pDC was evaluated on Rep60 cell line by measuring 
HCV RNA by RT-PCR.

Results: During triple regiment we observed a decrease of 
myeloid DC (mDC) frequency, that returned to baseline level 
when Telaprevir was stopped. In particular, mDC reduction 
occurred in patients who achieved the SVR. We also found 
that triple therapy induced the up-regulation of CD80 and 
CD86 on mDC from SVR, suggesting the induction of mDC 
maturation. This maturation is transient, since it dropped down 
at the end of therapy. Interestingly, only in SVR the treatment 
induced an improvement of IFN-a production by pDC after TLR7 
stimulation, that was able to inhibit HCV replication in an in vitro 
assay system. 

Conclusion: We showed that the achievement of SVR of HCV+ 
patients treated with Telaprevir-based triple therapy is associated 
with a transient activation of circulating mDC and pDC, 
suggesting a role of DC subsets in maintaining viral suppression. 
Further clinical studies using IFN-free regimens are needed to 
determine whether the DC activation during IFN-based therapy 
is due to the activity of IFN-a or to the decrease of viremia.
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Purpose: The events that induce the failure of protective 
immune response against M. tuberculosis (MTB) and the 
mechanisms used by MTB to force this failure are not completely 
understood. In particular, the role of innate cells against MTB in 
the site of infection, and in regulating T cell response remain to 
be elucidated. Aim of this work was to evaluate the phenotype 
and function of innate immune cells in sputum and in peripheral 
blood in individuals exposed to MTB and their association with 
the outcome of the infection. 

Methods: We enrolled 22 household TB contact individuals. 
Induced sputum and peripheral blood were collected and the 
phenotype of monocytes, neutrophils and dendritic cells were 
analyzed by flow cytometry. Two individuals were Quantiferon 
negative (QFT-), 20 QFT+, and 1 subject, after 1 month from 
enrolment, had a sputum culture-positive for Mtb (MTB+). 

Results: Monocytes of sputum from MTB+ individual had a lower 
expression of HLA-DR and TLR2 compared with QFT- and QFT+ 
subjects. Moreover, a higher expression of CD206 was observed 
in the MTB+ compared to the other groups, while the lowest 
expression was observed in QFT- subjects. Neutrophils from 
MTB+ subject express a higher level of CD63 compared with 
QFT- and QFT+ subjects. 
In the peripheral blood the expression of CD206 was higher on 
monocytes from MTB+ subject than the other groups. A high 
frequency of CD16+/CD163+ anti-inflammatory monocytes was 
observed in MTB+ compared to QFT- and QFT+ subjects. 

Conclusion: We performed a characterization of immune cells 
from sputum of MTB exposed subjects and found differences in 
the phenotype of monocytes and neutrophils associated with a 
different outcome of infection. Further analysis is mandatory in 
order to verify the possibility to use these markers as predictors 
of progression of infection 
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Psoriasis is a chronic skin disease associated with deregulated 
activation of immune cells and keratinocytes [1]. 

Purpose: In this study, we utilized the imiquimod (IMQ)-induced 
mouse model of psoriasis to better dissect the contribution 
of hematopoietic and skin-resident stromal cells to psoriasis 
development. 

Materials & Methods: Mice carrying either the total (Myd88-

/- mice) or the hematopoietic cell-specific (Myd88fl/flVav-cre+ 
mice) or the monocyte/macrophage and neutrophil-specific 
(Myd88fl/flLysM-cre+ mice) deletion of MyD88 were utilized. 
Psoriasis development was induced by topical application IMQ-
containing cream (Aldara™) [2]. 

Results: By comparing disease development in Myd88fl/flVav-cre+ 
mice with Myd88-/- mice, we show that the progression of skin and 
systemic inflammation, as well as of epidermal thickening, were 
completely dependent on MyD88 expression in hematopoietic 
cells. However, both MyD88-deficient mouse strains developed 
some degree of epidermal thickening during the initial stages of 
IMQ-induced psoriasis even in the absence of hematopoietic cell 
activation and infiltration into the skin, suggesting a contribution 
of MyD88-independepent mechanisms in skin-resident stromal 
cells. In addition, by utilizing Myd88fl/flLysM-cre+, we report 
that MyD88-signaling in monocytes and macrophages, but not 
in neutrophils, plays an important role in disease propagation 
and exacerbation by modulating their ability to sustain gδ T cell 
effector functions via IL-1b and IL-23 production. 

Conclusions: Overall, these findings add new insights into 
the specific contribution of skin-resident stromal versus 
hematopoietic cells to disease initiation and progression in 
the IMQ-induced mouse model of psoriasis and uncover a 
novel pathogenic role for monocytes/macrophages to psoriasis 
development.
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Purpose: The goal of our study is to deepen the role of 
immunological memory in the context of different skin fungal 
infections. Further, we aim to evaluate the influence of diverse 
sites and routes of infection on the establishment of memory T 
cells, unraveling the mechanisms underlying the faster clearance 
of pathogens in recall responses. 

Methods: C57BL/6 mice are infected with blasts or hyphae of 
Candida (C.) albicans, subcutaneously (s.c.), transcutaneously (t.) 
or by scarification (sf.), on footpad or flank. Skin samples and skin-
draining lymph nodes (D-LN) are collected at different time points 
post-infection for colony forming units (CFU) assay, histological 
staining and flow cytometry. Various immune pathways involved 
in the process will be evaluated using transgenic mice. 

Results: The diverse models of infection display different routes 
of infiltration and kinetics of colonization of D-LN by C. albicans, 
as highlighted by CFU assay and histological sections. Preliminary 
data show the upregulation of T cell activation markers by D-LN 
CD4+ cells confirming the initiation of the adaptive response 
upon primary infection. Histological analysis of skin exhibits a 
reduced neutrophils recruitment but a more efficient clearance 
of pathogens in recall compared to primary responses. 

Discussion: Both the primary adaptive response and the 
subsequent functionality of the immunological memory upon 
secondary immunizations are presumably influenced by the 
different routes of infection. The efficient removal of C. albicans 
in recall responses may be due to the effects of memory T cells on 
skin-resident or recruited cells that act at the site of re-infection. 

Conclusions: The present work clarifies the effects of diverse skin 
fungal infections on T cell activation and memory T cell effector 
functions. We are currently focusing on the impacts that different 
routes of primary and secondary skin infections may have on 
recall responses whose fine mechanisms are still unexplored.
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The long pentraxin PTX3 is a soluble pattern recognition 
molecule with multifunctional in vivo properties, ranging 
from the organization of a hyaluronic acid-rich extracellular 
matrix to female fertility and innate immune response to 
certain pathogens. PTX3 is produced by different immune or 
stromal cells in response to inflammatory signals or microbial 
recognition. Unexpectedly gene profiling revealed that 
both human and murine lymphatic endothelial cells (LECs) 
constitutively expressed PTX3. This observation prompted 
us to investigate the possible role of constitutively expressed 
PTX3 in the morphology and functionality of lymphatic vessels. 
Immunohistochemistry and confocal microscopy were used to 
analyze the presence and distribution of PTX3 in human and 
murine tissues. Morphometric analysis of murine lymphatics was 
performed after whole mounting in wild type and ptx3-/- mice. 
Functional studies include fluid drainage and cell trafficking. 
Immunohistochemistry and confocal analysis confirmed the 
constitutive presence of PTX3 in human and murine normal 
tissues around lymphatic but not blood vessels. Morphometric 
analysis indicated that length, volume and cell area of 
lymphatic vessels in colon submucosa were increased in ptx3-
/- mice compared to wild type. Ptx3-/- mice showed a reduced 
accumulation of Evans Blue dye in the draining popliteal lymph 
node at early time points (15-30 min.) after injection into the foot 
pad. Data in ptx3-/- mice also indicated a reduced trafficking 
of dendritic cells to draining lymph nodes under inflammatory 
conditions. In a model of Salmonella typhimurium infection in 
ptx3-/- mice, a higher dissemination of bacteria to the draining 
mesenteric lymph nodes was observed. Taken together these 
data indicate that PTX3 could play a non-redundant role in 
shaping and functionality of lymphatic vessels, acting as lymph 
node guardian preserving from bacterial diffusion. 
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Purpose: Macrophages (Mf) are a major component of the 
leukocyte infiltrate at sites of inflammation and tumor growth. 
Mf can undergo diverse forms of activation in response to 
environmental factors, polarizing into specialized functional 
subsets1. A hallmark of the pathologic environment is represented 
by hypoxia1. Little is known about the impact of the hypoxic 
environment on Mf polarization. The objective of this study 
was to elucidate the effects of hypoxic conditions reflecting 
those occurring in vivo in diseased tissues on the ability of Mf 
to polarize into classically activated (proinflammatory M1) and 
alternatively-activated (anti-inflammatory M2) subtypes. 

Methods: Human peripheral blood monocytes were cultured for 
6 days with M-CSF under normoxia (20% O2) or hypoxia (1% 
O2) and for additional 24 hr with LPS (for M1 polarization) or IL4 
(for M2 polarization) and then phenotypically and functionally 
characterized. 

Results: Hypoxia decreased Mf expression of T cell costimulatory 
molecules and chemokine homing receptors and production 
of proinflammatory Th1-priming cytokines typical of M1 cells, 
while promoting the acquisition of M2 phenotypic and secretory 
features. Expression of the triggering receptor expressed on 
myeloid cells (TREM)-12 was induced in Mf and its engagement 
imparted a proinflammatory M1-skewed phenotype to M2-
polarized Mf. Mf infiltrating the inflamed hypoxic joints of 
children with Juvenile Idiopatic Arthritis2 express TREM-1 and 
are predominantly polarized towards a M1 proinflammatory 
phenotype. 

Discussion: We demonstrated that hypoxia exerts M2-polarizing 
effects on Mf and identified TREM-1 as a marker of hypoxic Mf 
and an inducer of M2 to M1 reprogramming under hypoxic 
conditions 

Conclusions: These results highlight the fine regulatory control 
exerted by the hypoxic environment on Mf polarization and 
point to a role of TREM-1 in JIA pathogenesis.
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Purpose: Pentraxin 3 (PTX3) is a soluble-pattern recognition 
molecule that plays non-redundant protective roles against 
infection through complement regulation and recognition 
and opsonisation of certain microbes. PTX3 comprises eight-
identical protomers, each consisting of a conserved C terminal 
pentraxin like domain and an N terminal domain unrelated to 
other proteins. We previously reported that PTX3 interacts with 
myeloperoxidase (MPO), which is the most abundant bactericidal 
enzyme in neutrophils. Both PTX3 and MPO have been reported 
as protective molecules against Aspergillus fumigatus infection. 
Aim of our study was to investigate the role of PTX3-MPO 
interaction in A. fumigatus conidia killing. .

Methods and Results: By characterizing structural features of 
PTX3-MPO interaction, we found that PTX3 N-terminal domain 
was responsible for MPO binding. Interestingly, MPO enzymatic 
activity was increased in the presence of PTX3, an effect 
recapitulated by the PTX3 N-terminal domain. However the 
enzymatic activity of MPO bound to conidia from A. fumigatus 
was greatly suppressed and it remained suppressed also in 
the presence of full-length PTX3, while, unexpectedly, PTX3 
N-terminal domain enhanced conidia-bound MPO enzymatic 
activity. On the contrary, we observed that PTX3 enhanced 
conidia killing by MPO in solution, and this action was mainly 
exerted by PTX3 N-terminal domain. In addition, only PTX3 
N-terminal domain enhanced conidia killing by conidia-bound 
MPO. Finally, preliminary data indicated that PTX3 can amplify 
the MPO-dependent conidia killing exerted by NETs from human 
neutrophils. 

Discussion and Conclusions: Our results show that PTX3, 
through its interaction with MPO, can amplify MPO-mediated 
conidia killing mainly through the N-terminal domain. This could 
represent a novel antimicrobial mechanism of PTX3. Further 
studies will be necessary to define the impact of our observations 
on the protective effects exerted by PTX3 against microbes. 
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Purpose: Mast cells (MCs) are key effectors in allergic diseases: 
after activation by the high affinity receptor for IgE (FceRI), they 
release several pro-inflammatory factors including preformed 
mediators, eicosanoids, and various cytokines. Moreover, 
murine and human mast cells can also release exosomes 
[1], nanosized vesicles of endocytic origin that might act as 
intercellular communication vehicles. The aim of this study is 
the phenotipycal and functional characterization of exosomes 
produced by unstimulated and IgE-stimulated MCs.

Methods: Exosomes were purified from the supernatant of 
Bone Marrow derived MCs (BMMCs) and of RBL-2H3 cell line 
by a series of ultracentrifugations and characterized by the 
combined use of electron microscopy, Dynamic Light Scattering 
and western blotting. The contribution of endosomal adaptors 
in exosome production was analysed by siRNA-mediated 
specific knock-down. The presence of FceRI/IgE complexes was 
evaluated by western blotting combined with FACS analysis 
of exosome-coated beads. MC degranulation was measured 
by b-hexosaminidase release assay, and exosome uptake was 
analysed by confocal microscopy and flow cytometry. 

Results: We characterized MC-derived exosomes and 
demonstrated their endosomal origin. Next, we found that FceRI 
engagement increases the amount of exosomes with respect to 
constitutive-released vescicles, and that only exosomes released 
upon antigen (Ag) stimulation display both surface IgE and Ag. 
We have also demonstrated that vescicles exposing FceRI/IgE/
Ag complexes are efficiently captured by sensitized MC and are 
able to induce their degranulation.

Conclusions: We demonstrate that upon MC stimulation by 
multivalent Ag, the FceRI/IgE/Ag internalized complexes can be 
released in exosomes. Those nanoparticles are easily uptaked by 
sensitized MCs and induce their activation, thus representing a 
potential mechanism of allergic reaction amplification.
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Purpose: Bisphenol-A (BPA) is one of most spread chemical 
contaminant with estrogenic activity. Recent studies suggest that 
may have a role in the increased incidence of inflammatory and 
allergic diseases.To address the effect of BPA on human immune 
system we set-up cellular bioassays with peripheral blood 
mononuclear cells (PBMCs), and monocyte-derived dendritic 
cells (mDCs). In particular, BPA was assayed at doses consistent 
with concentrations found in biological samples.

Methods: PBMCs from adult healthy donors were incubated 
for 48hrs in presence or absence of BPA (0.1 and 1nM) and 
stimulated or not with PHA or anti-CD3/anti-CD28 antibodies. 
The effect of BPA was assessed by evaluating the cell proliferation 
and cytokine production (IFN-g, IL-4, IL-10 and IL-13). The 
differentiation/maturation status was evaluated in mDCs cultures 
generated in presence or absence of 1nM BPA. 

Results: Under BPA exposure, PBMCs proliferation significantly 
increased, especially at 1nM concentration, whilst the production 
of both IL-10 and IL-13 resulted inhibited, mainly in mitogen-
stimulated cells. By contrast, no significant effect was found on 
IFN-g and IL-4 production. Finally, BPA increased the percentage 
of mDC expressing CD1a and concomitantly induced a reduction 
of HLA-DR and CD86 expression.

Discussion: The increase in proliferation and the decrease in IL-
10 production by PBMC, as well as the up-regulation of CD1a 
on dendritic cells, indicate a pro-inflammatory effect of BPA on 
human immune cells. In addition, the decreased IL-13 production 
can be particularly important in the gut immune defenses.

Conclusion: Low doses of BPA affect the function of immune-
competent cells, thus supporting its role in the development 
of immune diseases. In addition, PBMC and mDC short-term 
cultures can be a valid tool to address the immune-altering 
effects, in spite of toxicological effects, of food and environmental 
contaminants.
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Purpose: We have previously demonstrated that C1q, the first 
component of the classic complement cascade, is involved in 
the placentation process acting as a molecular bridge between 
endovascular trophoblast and decidual endothelial cell1 and 
promoting trophoblast interstitial invasion2. We observed also 
a deficient trophoblast invasion in implantation sites of C1q-/- 
mice if compared to WT animals; so we hypothesized that C1q 
could had a role in the onset of pre-eclampsia, a multisystem 
syndrome characterized by a defect of placentation.

Methods: Placental mRNA derived from 7 pre-eclamptic (PE) 
patients and 6 healthy matched controls were analyzed by 
qPCR for C1q expression. PE sections were stained for C1q and 
cytokeratin 7 to identify trophoblast. The expression of MMP12 
by on freshly isolated trophoblast cells adhering to C1q, FN or 
poly-L-Lysine was detected by qPCR and immunofluorescence.

Results: C1q expression was found to be significantly lower 
in PE placentae compared to healthy women. Histological 
evidences on PE decidual sections showed that trophoblast cells 
surrounding non-remodelled spiral artery do not express C1q in 
comparison to non pathological placentae. In vitro studies on 
trophoblast cells demonstrated that the expression of MMP-12, 
a marker of vascular remodelling3, is upregulated in response to 
C1q interaction.

Discussion: The defective staining of C1q by PE perivascular 
trophoblast seems to be directly related to absence of vascular 
remodelling. The upregulation of MMP-12 expression by 
trophoblast cells in response to C1q indicated a functional role 
of C1q in trophoblast vascular remodelling.

Conclusions: Collectively, these data support the pivotal role 
played by C1q in placental development. The importance of this 
component at the placental level is evidenced by its involvement 
in pregnancy disorders such as pre-eclampsia, characterized by 
poor trophoblast invasion.
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Purpose: GM-CSF and IL-3 are hematopoietic cytokines that 
exert a significant control on monocyte and macrophage effector 
functions (1, 2, 3). We sought to investigate the mechanisms to 
which GM-CSF and IL-3 modulate LPS-mediated activation of 
human CD14+ monocytes taking into account the new concept 
of trained immunity. 

Results: We demonstrate that GM-CSF and IL-3 priming 
enhances TNF-α production upon subsequent LPS stimulation 
(short-term model of trained immunity) in a p38- and SIRT2-
dependent manner without increasing TNF primary transcript 
levels, supporting a post-transcriptional regulation of TNF-α 
in primed monocytes. GM-CSF and IL-3 priming followed by 6 
days of resting also results in increased TNF-α production upon 
LPS stimulation (long-term model of trained immunity). In this 
case, GM-CSF and IL-3 priming induces a c-Myc-dependent 
monocyte renewal and increase in cell number that is in turn 
responsible for heightened TNF-α production. 

Conclusions: Our results provide insights to understand the 
biology of monocytes in health and disease conditions and also 
extend our knowledge of the cellular and molecular mechanisms 
of trained immunity.
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Buruli Ulcer (BU) is a severe necrotizing human skin disease 
caused by Mycobacterium ulcerans. Clinical presentation is a 
sum of diverse pathogenic hits subjected to critical immune-
regulatory mechanisms. Among them, autophagy has been 
demonstrated as a cellular process of critical importance. Since 
microtubules and dynein are affected by mycolactone, the 
pathogenic exotoxin produced by M. ulcerans, cytoskeleton-
related changes might potentially impair the autophagic process 
and impact the risk and progression of infection.

Purpose: Genetic variants in the autophagy-related genes 
NOD2 (nucleotide-binding oligomerization domain-containing 
2), PARK2 (E3 ubiquitin-protein ligase parkin) and ATG16L1 
(autophagy-related protein 16-1) have been associated with 
susceptibility to mycobacterial diseases. Here, we investigated 
their association with BU risk, its severe phenotypes and its 
progression to an ulcerative form.

Methods: Genetic variants were genotyped using KASPar 
chemistry in 208 BU patients (70.2% with an ulcerative form and 
28% in severe WHO (World Health Organization) category 3 
phenotype) and 300 healthy endemic controls.

Results: The rs1333955 SNP (single nucleotide polymorphism) in 
PARK2 was significantly associated with increased susceptibility 
to BU (Odds ratio (OR) = 1.43; p = 0.05). In addition, both the 
rs9302752 and rs2066842 SNPs in NOD2 gene significantly 
increased the predisposition of patients to develop category 3 
(OR = 2.23; p = 0.02; and OR = 12.7; p = 0.03, respectively), 
whereas the rs2241880 SNP in ATG16L1 was found to significantly 
protect patients from presenting the ulcer phenotype (OR = 
0.35; p = 0.02).

Conclusion: Our findings indicate that specific genetic variants 
in autophagy-related genes influence susceptibility to the 
development of BU and its progression to severe phenotypes. 
Thus, our results provide crucial insights into the role of 
autophagy in the pathogenesis of BU.
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Purpose: Malignant pleura mesothelioma (MPM) is an aggressive 
tumor associated with asbestos exposure [1]. Asbestos fibers 
(AF) cause genetic/cellular damages of the mesothelial cells and 
chronic inflammation which can lead to carcinogenesis. In this 
contest macrophage (Mφ) fulfill a key role in the regulation of the 
inflammatory process. Mφ are the main producers of C1q. C1q, 
besides its role in initiating the complement cascade and its 
function as opsonsin in the process of phagocytosis and apoptotic 
cells clearance, is known to possess immunosuppressive 
properties (2). Recently, C1q has been shown to induce M2-like 
polarization of Mφ [3].
The aim of our research was to investigate the contribution of 
the C1q in the pathogenesis of mesothelioma.

Methods: To understand how AF exposure could alter the 
phenotypic profile of Mφ and modified their C1q expression M1 
and M2 and resting macrophages (RM) obtained from peripheral 
blood derived monocytes were treated with crocidolite for 72h 
and qPCR assays, immunofluorescence analysis and ELISA 
experiments were performed. 

Results: AF treated Mφ showed an upregulation of TNF-α and 
CD80 and to a lesser extent of IL-1b. The upregulation was 
detectable in RM, M1 and even M2 polarized Mφ. Vice versa 
genes of the M2-like phenotypic profile as CD206 and IL-10 
resulted to be downregulated. AF treated Mφ showed a reduced 
expression and production of C1q.

Discussion: As expected, our results showed that AF have 
induced a switch of RM to an M1-like phenotypic profile and in 
M2 polarized cells have reduced the expression of CD206 and 
IL-10. AF have a relevant impact in the downregulation of C1q 
expression by Mφ affecting their role of apoptotic cell clearance.

Conclusions: The reduced expression of C1q by Mj can 
be responsible to the local chronic inflammation and to an 
environment prone to a neoplastic development.
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Purpose: CCRL2 is a seven transmembrane domain receptor 
that shares structural and functional similarities with the family 
of the Atypical Chemokine Receptors. CCRL2 is upregulated by 
inflammatory signals, does not induce any intracellular signals 
and is expressed by many leukocyte subsets1. CCRL2 was shown 
to be one of the most upregulated genes in neutrophils from the 
synovial fluid of rheumatoid arthritis patients2. Since the spatio-
temporal cascade of events responsible for the recruitment 
of neutrophils in the inflamed joints has been defined, we 
investigated in vitro and in vivo the potential contribution of 
CCRL2 in experimental models of inflammatory arthritis.

Methods: Collagen-Induced Arthritis was induced in CCRL2-
deficient and WT mice by intradermal injection of 100μg type 
II chicken collagen, Serum-Transfer Induced Arthritis by i.p. 
injection of 150μl serum obtained from K/BxN mice. Disease 
severity was monitored daily using a standard clinical scale. 
Histological analysis was performed to the inflamed joints. The 
recruitment of leukocytes was evaluated after i.p. administration 
of CXCL8 and LPS by flow cytometry.

Results: Our preliminary results show that the CCRL2 deficient 
mice have defective neutrophil recruitment and are protected 
in experimental arthritis. Moreover, the in vivo administration 
of an anti-CCRL2 moAb protected WT mice from the onset of 
inflammatory arthritis. 

Discussion: The molecular mechanism underlying the observed 
phenotype seems related to the functional interaction of CCRL2 
with the prototypical neutrophil receptor CXCR2. 

Conclusion: These results propose a new role for CCRL2 and 
suggest an additional mechanism of action of atypical chemotactic 
receptors in the regulation of inflammation. Moreover, CCRL2 
might represent a new potential pharmacological target in the 
control of rheumatoid arthritis.
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Purpose: Reactive oxygen species (ROS) are well known to be 
fundamental for macrophages to kill invasive microorganisms. 
Moreover, they have an important role in regulating signal 
transduction pathways, gene expression and differentiation. 
Besides NADPH oxidase, mitochondria are gaining increasing 
relevance as a source of ROS in macrophages, although the 
exact sites of formation are only partially elucidated. Monoamine 
oxidase (MAO) is a relevant source of H2O2 in mitochondria, 
generated by oxidative deamination of biogenic amines. Since 
this enzyme has been scarcely characterized in phagocytic cells, 
we aimed at clarifying whether it plays a role in the differentiation 
and activation of macrophages.

Results and Discussion: The protein levels of both the MAO 
isoforms, A and B, increased significantly during differentiation 
of human monocytes to macrophages. Moreover, both LPS and 
IL-4+IL-13 caused a significant increase of MAO-A expression in 
M2 subtype as compared to resting macrophages. Concerning 
the induction pathway, both SB202190, a p38MAPK inhibitor, 
and mithramycin, a Sp1 transcription factor inhibitor, decreased 
MAO-A expression, suggesting a role for the p38MAPK-Sp1 axis 
in MAO-A induction. We then used the MAO specific inhibitor 
pargyline to analyze the role of MAO signaling in macrophage 
responses. Pargyline affected the expression of the M2 marker 
CD163 and prevented ROS formation and ERK phosphorylation 
only in M2 macrophages.

Conclusions: Taken together, these results provide the 
novel evidence that MAO contributes to ROS formation in 
macrophages and plays a relevant role in M2 differentiation and 
activation.
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Purpose: IL-1R8 is an atypical Interleukin-1 receptor (ILR) 
family member capable of triggering a “multifaceted” anti-
inflammatory program by inhibiting ILR and Toll like receptor 
(TLR) signaling (1). In NK cells IL-1R8 has been shown to act 
as a novel checkpoint inhibitor in cancer and viral infections. 
The purpose of the study was to investigate the mechanisms 
involved in regulating IL-1R8 expression.

Methods: By RT-PCR and FACS analysis, we investigated 
pathways that modulate IL-1R8 gene expression and protein 
level. RNA-seq and ChIP-seq datasets have been analyzed to 
predict the molecular machineries involved in IL-1R8 regulation. 

Results: M-CSF derived macrophages showed higher IL-
1R8 gene expression and protein level compared to GM-CSF 
derived macrophages. Pro-inflammatory molecules involved in 
M1 macrophage polarization down-regulated IL-1R8 in M-CSF 
derived macrophages. Prostaglandin PGE2, which is involved 
in cancer-associated immunosuppression, up-regulated IL-1R8 
in macrophages. Pro-inflammatory cytokines involved in NK 
cell activation down-regulated IL-1R8 in NK cells, and PGE2 
counteracted this effect.
In silico analysis indicated the existence of putative IL-1R8 
truncated forms. RT-PCR experiments demonstrated that 
macrophages expressed increased levels of the exons coding 
for the intracellular part of IL-1R8 after M1 polarization. Finally, 
the expression of novel truncated forms of IL-R8 was confirmed 
by western blot.

Discussion: These results indicate that pro-inflammatory 
stimuli are directly implicated in IL-1R8 down-regulation in 
macrophages and NK cells, and in the induction of truncated 
forms of the protein with unknown biological role. In addition, 
the up-regulation of IL-1R8 by PGE2 suggests that IL-1R8 is part 
of the immunosuppressive activity of PGE2. 

conclusions: Since IL-1R8 is a crucial regulator of inflammation, 
the characterization of the regulation of its transcription is a 
promising tool to control its activity as immunocheckpoint.
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Purpose: The goal of this study was to evaluate the MRI-
controlled efficacy of interferon alpha-2-b subcutaneous 
paraspinal injection on a size of regression of herniated disc 
tissue (HD) in patients with failure of conservative treatment.

Methods and Materials: A total of 22 patients were involved 
in this study. The MRI confirmed average size of HD was 10.6 
mm (± 0.8). All patients have a previously failure of conservative 
treatments and have indication for surgery measures to remove 
the herniated tissue. The duration of study was 60 days. Patients 
receive interferon alpha-2-b subcutaneous paraspinal injection 
in herniated disc level area, every other day, during 30 days. 
In total 15 injections. The dosage of interferon was 3 million 
international units. All patients received anticonvulsants for 
pain relief on different dosages. VAS score was used to evaluate 
intensity of pain. MRI scans was made every 10 days during study 
for each patient. After 60 days, we evaluate the average size of 
herniated disc regression in all patients by compare MRI scans. 

Results: In 4 patients, no significant changes were observed on 
MRI. In other 18 patients, we evaluate the significant herniated 
disc regression. The average size of regression was 5.7 mm (± 
0.6). Also, we observed the changes of MRI signals in group that 
can be a precursor of further changes.

Conclusion: Interferon alpha-2-b has exerted effects through 
the induction of numerous IFN-stimulated genes and an 
immunomodulatory effect on innate and adaptive immune 
responses, inflammation and possibly can accelerate the act of 
regression of HD that can be in some cases an alternative to 
surgery measures. This results call for further research focused 
on immunobiology of this process by means with MRI diagnostic.
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Purpose: We previously reported that NK cells from Non 
Small Cell Lung Cancer (NSCLC) acquire the CD56brightCD16-
VEGFhighPlGFhighIL-8+IFNglow phenotype [1, 2]. We investigated 
whether peripheral blood and tumor infiltrating NK cells isolated 
from patients with colorectal cancer (CRC) have a unique pro-
angiogenic profile and investigated the mechanisms.

Methods: NK subset distribution and cytokine profiling were 
performed by multicolor flow cytometry, using peripheral blood 
and tissue samples from CRC patients, for surface antigen and 
cytokine production. Supernatants from FACS-sorted NK cells 
were used for secretomic profiling, using antibody membrane 
array or in functional in vitro angiogenesis assays. Western blot 
analysis was used to determine molecular pathways modulated 
in CRC TINK/TANK. 

Results: CRC NK cells express the decidual NK markers CD9 
and CD49a and induced endothelial cell proliferation, migration, 
adhesion and formation of capillary-like structures on Human 
Umbilical Vein Endothelial Cells (HUVEC) in vitro. Secretome 
and flow cytometry analysis on CRC peripheral blood NK 
cells showed up-regulation of several pro-angiogenic factors, 
such VEGF, Angiogenin, Angiopoietin-1, Timp1-2, MMP-9. 
Molecularly, we observed p-STAT3 and p-STAT5 up-regulation 
in CRC peripheral blood NK and inhibition by pymozide 
reduced both pro-angiogenic factor production and formation 
of capillary-like structures in vitro.

Discussion: Our data demonstrate that NK cells from CRC 
patients are switched toward a pro-angiogenic/pro-tumor 
phenotype and function and that STAT5 and/or STAT3 are 
involved. 

Conclusions: Inhibitors of STAT5 and/or STAT3 could be useful 
in restoring NK cell function in CRC patients. 
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Purpose: Natural killer (NK) cells are effector lymphocytes crucial 
in tumor recognition and eradication. However, NK cell activity is 
often impaired in cancer patients (1). We recently demonstrated 
that they acquire proangiogenic phenotype and function in 
NSCLC [1, 2]. 

Methods: Here we characterized NK cells from peripheral blood 
(PB) and pleural effusions (PE) of patients with either inflammatory 
diseases, primary or metastatic tumors using flow cytometry, cell 
culture and NK degranulation assays.

Results: The highest percentage of PE immature NK cell subset 
CD56brightCD16- is found in malignant (60%), then in primary 
tumor (40%) and finally in inflammatory conditions (35%). PE-
NK cells from tumor patients’ display increased expression of 
the decidua NK marker CD49a, enhancement of the activatory 
antigen CD69 and decreased levels of the CD57 maturation 
marker. Although all NK cells from PE display higher expression of 
VEGF in comparison to autologous and healthy PB-NK cells, only 
metastatic PE-NK cells were statistically different. The cytotoxic 
potential was impaired as determined by a degranulation 
assays using K562 cells as targets compared to autologous and 
healthy PB-NK cells. Degranulation assays showed that PE-NK 
cells efficiently responded to IL-2 stimulation in vitro, however, 
addition of TGFb or cell-free PE supernatants in the culture 
blocked the response to IL-2.

Discussion: The tumor pleural effusion microenvironment 
produces factors that promote a preferential recruitment 
or expansion of CD56brightCD16- NK cells, preventing their 
maturation and cytotoxic function.

Conclusions: These data suggest a relevant role for PE 
tumor microenvironment in shaping NK cell polarization and 
establishing an alternative NK cell activation status.
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Purpose: Angiogenesis is the process that leads to the formation 
of new blood vessels from a pre-existing vascular network, 
playing a key role in many physiological and pathological 
processes. Consequently, targeting angiogenesis represents a 
very interesting therapeutic approach. 
We recently showed that Mesenchymal Stem Cells (MSCs) 
regulate the inflammation-associated angiogenesis, thus 
controlling the immune response (1). However, MSC based 
therapy remains far from a fully developed and safe clinical 
technology. Importantly, a standardized and unifying protocol 
addressing which source of MSC should be used and which is the 
best route of administration is still missing. Even the parameters 
of quality and safety of MSCs are not universally established. 
To overcome all these issues, we focused our attention on an 
alternative approach, exploiting products of MSCs instead 
of MSCs themselves, which may represent a cost-effective 
and safer approach. Thus, the major goal of this study is the 
development of a feasible and plastic therapy, based on MSCs, 
which can target different inflammatory conditions associated 
with an altered angiogenesis.

Methods: One of the best-characterized MSC-product is the 
MSC-derived-extracellular vesicles (MSC-EVs) (2). To investigate 
MSC-EVs effect we first isolated and concentrated vesicles 
from the conditioned medium of stimulated MSCs with pro-
inflammatory cytokines. We analysed the effect of MSC-derived 
EVs both in vitro, by tube formation and scratch assay, and in 
vivo, by matrigel plug assay and retina neovascularization mouse 
model.

Results: We found that MSC derived Extracellular Vesicles (MSC-
EVs) recapitulate the functions of MSC both in vitro and in vivo 
and we developed a protocol to generate MSC-derived EVs 
with strong anti-angiogenic properties (PCT/IB2016/057608). 
In addition to the TIMP1-dependent mechanism that we 
have already described (1), we found that MSC-derived EVs 
inhibit VEGF responses in endothelial cells and affect Tip cells 
differentiation.

Conclusions: We believe that our EVs may represent a highly 
effective tool to treat conditions characterized by pathological 
angiogenesis. 

References 
1.  Zanotti et al. Mouse mesenchymal stem cells inhibit high 

endothelial cell activation and lymphocyte homing to lymph 
nodes by releasing TIMP-1. ew Leukemia 2016: 30: 1143-54; 
doi:10.1038/leu.2016.33

2.  Biancone L et al. Therapeutic potential of mesenchymal stem 
cell-derived microvesicles. Nephrol Dial Transplant 2012; 27: 
3037-42. doi: 10.1093/ndt/gfs168.



P6 - MUCOSAL IMMUNITY

P6.1
IMMUNOGENICITY OF A BIVALENT ADJUVANTED 
GLYCOCONJUGATE VACCINE AGAINST SALMONELLA 
TYPHIMURIUM AND SALMONELLA ENTERITIDIS
Fabio Fiorino1, Simona Rondini2, Francesca Micoli2, Luisa 
Lanzilao2, Renzo Alfini2, Francesca Mancini2, 
Calman MacLennan3, Donata Medaglini1 
1Laboratorio di Microbiologia Molecolare e Biotecnologia 
(LA.M.M.B.), Dipartimento di Biotecnologie Mediche, Università 
di Siena, Siena 
2GSK Vaccines Institute for Global Health S.r.l. (formerly 
Novartis Vaccines Institute for Global Health S.r.l), Siena 
3Jenner Institute, Nuffield Department of Medicine, University 
of Oxford, Oxford - United Kingdom 

Purpose: Aim of this study was to investigate the systemic 
and local immune responses induced by S. Typhimurium 
and S. Enteritidis monovalent and bivalent glycoconjugate 
vaccines adjuvanted with aluminium hydroxide (alum) only or in 
combination with CpG ODN1826 (CpG) in two mouse strains. 

Methods: CB6F1 and C57BL/6 mice were subcutaneously 
immunized at week 0, 4 and 9 with monovalent S. Typhimurium 
(O:4,5-CRM197) and S. Enteritidis (O:9-CRM197) conjugate 
vaccines (1,2), or with bivalent (O:4,5-CRM197 + O:9-CRM197) 
conjugate formulations, unadjuvanted or adjuvanted with alum 

only, or with alum plus CpG. Anti-O:4,5 and anti-O:9 antibodies 
in serum, intestinal washes and feces, serum bactericidal activity, 
and cytokine production in restimulated splenocytes were 
analyzed.

Results: All conjugate vaccines elicited high levels of serum 
IgG against the respective O-antigens (OAg) with bactericidal 
activity in both CB6F1 and C57BL/6 mouse strains. The bivalent 
conjugated vaccine induced systemic production of antibodies 
against both S. Typhimurium and S. Enteritidis OAg. The 
presence of alum or alum+CpG adjuvants in vaccine formulations 
significantly increased the serum antigen-specific antibody 
production. The alum+CpG bivalent vaccine formulation 
triggered the highest systemic anti-OAg antibodies and also 
a significant increase in anti-OAg IgG in intestinal washes and 
fecal samples, with a positive correlation with serum levels. 
Bivalent conjugate vaccines were more efficient in stimulating 
IL-2 production in the spleen compared to groups vaccinated 
with unconjugated OAg.

Discussion: These data demonstrate the ability of monovalent 
and bivalent conjugate vaccines against S. Typhimurium and S. 
Enteritidis to induce local and systemic immune responses in 
different mouse strains.

Conclusion: The bivalent glycoconjugate formulation, especially 
when adjuvanted with alum+CpG, is a promising candidate 
vaccine against iNTS disease.
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Purpose: DNAM-1 family co-receptors are expressed on T 
lymphocyte subsets and provide activating (DNAM-1) or 
inhibitory (TIGIT) signals that regulate T cell functions and 
proliferation. We previously found that the expression pattern 
of these co-receptors strikingly differs between circulating and 
mucosal T cell populations. Moreover, perturbed expression 
of DNAM-1/ligand system distinctly characterizes infiltrate and 
epithelial counterpart in the inflamed mucosa microenvironment 
of active Inflammatory Bowel Disease (IBD) pediatric patients. 
Here we analyzed the capability of polyclonal TCR-dependent 
stimulation or selected cytokines to modulate the expression 
of DNAM-1 family co-receptors and shared ligands (PVR and 
Nectin-2) on peripheral blood (PB) T cell subsets and HT-29 
colon carcinoma-derived cell line.

Methods: Healthy donor PBMCs were stimulated with anti-CD3/
CD28 mAbs (3d); PBMCs or HT-29 were treated with selected 
cytokines (24h). Receptor and ligand expression levels were 
evaluated by immunocytofluoRomatric analysis.

Results and Discussion: IL-2 family cytokines or TCR/CD28 
stimulation increases the frequency of TIGIT+ T cells, suggesting 
that such stimuli may partially explain the higher frequency 
of TIGIT+ mucosal T cells, as compared to PB counterpart. 
Differently, DNAM-1 levels are increased by TGF-b, and 
decreased by IL-17A. The dysregulated abundance of these two 
cytokines in inflamed mucosa microenvironment could underlie 
the downregulated DNAM-1 expression on mucosal T cells 
from active IBD patients. Moreover, Nectin-2 expression on HT-
29 cells was decreased by TGF-b and IL-10 anti-inflammatory 
cytokines, suggesting that the reduced amount of these factors 
may lead to the increased frequency of Nectin-2+ gut epithelial 
cells recorded in active IBD lesions.

Conclusion: Our data suggest that mucosal microenvironment 
factors shape the physiological expression pattern of DNAM-1 
family co-receptor/ligand system and contribute to its alteration 
in IBD.
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Purpose: Intestinal bowel disease (IBD), comprising Crohn’s 
disease and ulcerative colitis, is a chronic inflammatory disease. 
The main pathological feature of IBD involves a massive infiltration 
of immune cells, in particular neutrophils into the intestinal 
tissue. Chemokine and their receptors play an important role 
in the recruitment of leucocytes in the intestinal mucosa of IBD 
patients [1]. CCRL2 is a seven-domain transmembrane receptor 
that apparently does not activate any chemokine conventional 
signaling. This receptor is rapidly induced in many leucocytes, 
including neutrophils [2]. The aim of our work was to define the 
role of CCRL2 during an experimental model of inflammation-
induced colitis (dextran sodium sulphate-DSS) by using CCRL2 
deficient mice (KO).

Methods: WT and CCRL2 KO mice were treated with 2% DSS for 
7 days and body weight, bleeding and stools consistency were 
monitered. On the day of termination, mice were euthanized and 
colon were collected for histological analysis. To evaluate the 
damage cause by DSS treatment, colon epithelial permeability 
was assessed with Evans blue dye.

Results: Our preliminary results show that the CCRL2 KO show 
exacerbated phenotype, including higher body loss, increased 
bleeding, shorter colon length and higher damage of colon 
epithelial barrier compared to WT animals.

Discussion: The results obtained support a protective role for 
CCRL2 in a model of IBD. The mechanisms responsible for the 
observed phenotype in CCRL2 KO is under investigation, but 
our preliminary data indicate a role for this receptor not only at 
the level of leukocyte compartment but also in the maintaining 
the integrity of the epithelial barrier.

Conclusion: The understanding of the role of CCRL2 in the 
recruitment of immune cells at colonic mucosa level or on the 
epithelail cells might provide new insights in the treatment of 
pathological intestinal inflammation.
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Purpose: Chronic inflammation is important for neurodegeneration 
in Amyotrophic lateral sclerosis (ALS) with an increased spinal 
cord (SC) recruitment of peripheral proinflammatory monocytes, 
dendritic cells (DCs) and T cells. The aim of the present study 
was to examine circulating DCs in ALS patients in order to lay 
the basis to understand how these cells contribute to disease 
progression

Methods: DC numbers and their phenotype were investigated by 
cytofluorimetric analyses and the spontaneous or LPS-induced 
production of inflammatory cytokines was measured by ELISA.

Results: We found that ALS patients have much lower number 
of circulating DCs compared with healthy donors, and their 
DCs show an increased expression of the integrin CD62L. 
A subpopulation of ALS patients had a higher spontaneous 
and LPS-induced IL8 production. These patients also showed 
higher efficiency of CCL2 secretion. Moreover, we observed a 
significant inverse correlation between the time from onset to 
diagnosis and the ΔIL6 levels. 

Discussion: The lower DC number and the higher expression of 
CD62L in ALS patients confirmed that DCs are actively recruited 
in the central nervous system (CNS). Although we could not 
define a correlation between the higher CCL2 and IL8 production 
and disease progression, high levels of CCL2 have been shown 
in the SC of SOD mice, and in some ALS patients, so DCs can be 
a source of CCL2 in the SC in a subpopulation of ALS patients.

Conclusion: DCs are one of the major cell subset recruited to the 
CNS at least in some ALS patients. Peripheral blood DC analyses 
can be useful to stratify patients in those that have a high 
inflammatory response versus those that do not show an altered 
inflammatory pathway. The high levels of CD62L expression by 
peripheral blood DCs suggest that this molecule could be a 
possible target for in vivo treatment.
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Purpose: To study the effects of MT2, non-peptidic Nerve 
Growth Factor (NGF) mimetic, agonist of NGFR Tropomyosin 
receptor kinase TrkA and TrkB on Experimental Autoimmune 
Encephalomyelitis (EAE), animal model of multiple sclerosis (MS) 
and on toxic central nervous system demyelination (cuprizone). 
MT2 acts on neuronal cell death through the MAPK/ERK 
pathway (unpublished data), therefore our specific aim was 
to investigate if MT2 can counteract pathological events that 
occur in MOG35-55 induced EAE [1] and demyelination occurring 
without inflammatory reaction. 

Methods: EAE and cuprizone treatment as reported elsewhere 
[1, 2]; 150 ml of MT2 (1,33 mg/ml) was daily injected i.p. for 
a total of 9 days from 14th day post immunization and after 7 
weeks of cuprizone; clinical score and spinal cord histopathology 
were determined. Cuprizone demyelination was evaluated 
means transmission electron microscope; in EAE ex vivo immune 
response was evaluated. Results. MT2 ameliorates EAE clinical 
scores (p < 0.0001) compared to controls in agreement with 
observed fewer infiltrates and areas of demyelination (p < 
0.0001). Ex vivo isolated T cells showed increased production 
of IL10 (p < 0.05). On the other hand, MT2 treatment of toxic 
demyelination showed that the treatment worsens demyelination 
and partially delays remyelination. 

Discussion: Our data suggest that MT2 ameliorates EAE as 
potent antiinflammatory agent, with no or even detrimental 
effect on pure degenerative mechanisms, when tissue damage 
is occurring without inflammatory reaction. This could be due to 
MT2 ability of binding TrkB, known to be involved in astrocyte 
detrimental reaction to nervous system damage [3]. NGF 
receptors are widely expressed in immune cells, therefore it 
will be of interest to investigate MT2, able to cross blood brain 
barrier, as effective agent in late MS phases, were inflammatory 
events are completely compartmentalized and difficult to treat.
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The Repressor Element-1 Silencing Transcription factor 
(REST) is a negative master regulator of neurogenesis and 
neuronal identity. While REST is quiescent in mature neurons, 
dysregulation of REST and its repercussion on the target genes 
have been implicated in several neurodegenerative disorders [1, 
2]. 

Purpose: Our goal is to assess the role of REST in experimental 
autoimmune encephalomyelitis (EAE), a mouse model for 
multiple sclerosis, characterized by inflammation, demyelination 
and axonal loss. 

Methods: Chronic EAE was induced in C57Bl/6J mice by 
immunization with myelin oligodendrocyte glycoprotein peptide. 
mRNA expression of REST and target genes was analyzed by RT-
PCR on brain and spinal cord tissues. 

Results: REST expression increased significantly in EAE mouse 
spinal cord 24 hours after disease onset, with concomitant 
downregulation of the voltage-dependent Na+ channel Nav1.2, 
confirming REST transcriptional repression and suggesting 
neuronal dysregulation at this early stage. Time course analysis 
confirmed overexpression of REST in both spinal cord and 
striatum during acute phase. However, while upregulation of 
REST correlated with downregulation of its target genes in the 
spinal cord, it was unexpectly associated with upregulation of 
the same genes in the striatum. Because REST4, a REST splicing 
variant, has been shown to induce derepression of REST target 
genes [3], we monitored its expression which, interestingly, was 
increased at the early phase in the striatum, where we observed 
the upregulation of the target genes. 

Conclusions: These data suggest that REST dysregulation 
also occurs in EAE, influencing the response of neural cells to 
pathological stimuli. Whether an unbalance in the expression 
of REST and REST4 affects the anomalous expression of REST 
in EAE at specific stages and in particular areas remains to be 
established.
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Purpose: We have demonstrated that monomethyl fumarate 
(MMF), the anti-inflammatory bioactive metabolite of dimethyl 
fumarate (DMF), modulates microglia activation towards M2-
like phenotype through a novel pathway triggered by MMF 
binding to hydroxycarboxylic acid receptor-2 (HCAR2) that 
leads to inhibition of NF-κB via the AMPK/Sirt1 axis. Increasing 
evidence associates signaling through HCAR2 in macrophages 
and dendritic cells (DC) with an anti-inflammatory phenotype; 
MMF could therefore exert its effect also in these cells by 
activating the AMPK/Sirt1 axis. Since HCAR2 is also a receptor 
for butyrate (But), an anti-inflammatory commensal metabolite, 
we have speculated that intestinal side effects associated with 
DMF treatment might be related to MMF competition with But 
for HCAR2 binding, with MMF signaling in these cells operating 
through the prostaglandin D2/inflammatory pathway, whereas 
But, which blocks NF-kB activation in colonic cells, would signal 
through AMPK/Sirt1. Our aim therefore is to define the use of 
HCAR2-triggered pathways in these different cell types relevant 
to DMF treatment.

Methods: Spleen DC were isolated through magnetic bead 
(anti-CD11c) affinity sorting. Gene expression and pathway 
activation were assessed by real time PCR and western blotting, 
respectively.

Results: MMF partially inhibited bone marrow-derived 
macrophage activation, reducing Nos2 expression without 
modulating that of other typical markers, suggesting that in 
these cells MMF does not signal through AMPK-Sirt1. Similarly, 
while MMF induced an anti-inflammatory phenotype in activated 
splenic DC, reducing the expression of Tnf, Il12 and Il23, it had 
no such effect on activated bone marrow-derived DC. Our 
preliminary results, demonstrating modulation of microglia 
activation by But along with an increase in phospho-AMPK, 
indicate that But could signal through the novel AMPK/Sirt1 
pathway. 

Conclusion: Altogether these data suggest that HCAR2 signaling 
through different pathways could be cell- and ligand-biased.
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We recently showed that experimental autoimmune 
encephalomyelitis (EAE) induced with myelin oligodendrocyte 
glycoprotein (MOG) in nerve/glial-antigen 2 (NG2) knock-out 
(NG2KO) mice results in a milder disease than in wild-type (WT) 
mice [1]. Upon recall T-cell responses to MOG NG2KO T cells 
were skewed towards a less inflammatory Th2-type response 
that was not due to an inherent defect of NG2KO T cells, and 
chimera experiments showed that regardless of their original 
phenotype, mice receiving NG2KO bone marrow developed 
milder EAE than those receiving WT bone marrow. We found 
that, in addition to macrophages, NG2 was also expressed in WT 
mice by most T cells and 40-50% dendritic cells (DC) and that 
the proportion of activated IL-12-expressing DC was significantly 
lower in NG2KO mice. Together with our observation that IL-
12-expressing cell population in WT mice is smaller in CD11c+ 
NG2- cells than in CD11c+ NG2+ cells, these data suggested 
that NG2 could be involved in DC activation. 

Aim: To define the role of NG2 in DC activation. Methods: DC 
derived from bone-marrow (BMDDC) using GM-CSF and sorted 
by flow cytometry using antibodies to CD45, CD11c and NG2 
were stimulated overnight with or without LPS/IFNγ. IL-12 in 
supernatant was assessed by ELISA. 

Results: To understand if NG2 is constitutive or induced upon 
activation, NG2- and NG2+ sorted BMDDC were analyzed by 
cytometry. While the percent of NG2+ cells did not change 
upon stimulation (90%), the percent of NG2+ cells in the sorted 
NG2- cells after overnight stimulation increased from 38% to 
75%, with a concomitant decrease in NG2- cells from 54% to 
19%, suggesting that, NG2 expression is induced in DC upon 
activation. Induction of NG2 was accompanied with an increase 
in IL-12 expression. 

Conclusion: Our data suggest that NG2 could play a role in 
DC activation and could therefore be an important target of 
inflammation.
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Purpose: Myasthenia gravis (MG) is a B-cell mediated 
autoimmune disorder of the neuromuscular junction. Thymus 
is generally accepted as being a key organ in which the 
autosensitisation process takes place in acetylcholine receptor-
positive MG patients (AChR-MG)1. However, the exact intra-
thymic mechanisms involved in autoimmunity development and 
perpetuation in AChR-MG patients are not completely known. In 
our previous study, we found a dysregulated microRNA (miRNA) 
signature in peripheral blood cells of these patients. In particular, 
miR-612, miR-3651, and miR-3654 were upregulated in AChR-
MG samples compared to healthy controls2. Here, we aim to 
investigate the possible role of these miRNAs – and others 
known to be dysregulated in MG peripheral blood – in the intra-
thymic MG pathogenesis. 

Methods: We analysed the expression levels of selected miRNAs, 
and their putative target genes, in AChR-MG (i.e. follicular and 
diffuse hyperplastic) and normal control thymuses by real-time 
PCR. 

Results: We obtained data indicative of altered miRNA expression 
in the thymus of AChR-MG patients compared to controls. 

Discussion: Our overall findings suggest a contribution of 
miRNAs to the immunological alterations responsible for 
autoimmunity initiation or perpetuation in AChR-MG thymus. 

Conclusions: Our studies may contribute to gain knowledge 
on the molecular mechanisms associated with AChR-MG 
pathogenesis, paving the way towards possible miRNA-based 
therapeutic interventions. 
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Excitotoxicity mediated by glutamate overload is a pathogen-
ic mechanism shared by different neurodegenerative diseases, 
Multiple Sclerosis (MS) among others. High-affinity-sodium- 
dependent-Excitatory-Amino-Acid-Transporters (EAATs) clear 
about 90% of glutamate released at synaptic cleft, stain neurons 
and glial cells and are also present in platelets (PLT). Increasing 
evidences sustain PLT as reliable biomarkers in neurodegenera-
tive diseases.

Purpose: 1) Measuring EAAT in PLT of MS patients with different 
clinical courses, and healthy controls (HC). 2) Investigating any 
relationship between immune peripheral-blood-mononuclear-
cells (PBMCs) and EAAT platelet function.

Methods: We measured EAAT function in platelets of 78 MS 
patients and 61 HC. Primary progressive (PP = 17), secondary 
progressive (SP=18), relapsing remitting (RR = 29) and benign 
(BB=14) patients were enrolled. Sodium/energy-dependent-
glutamate-uptake was studied in PLT measuring tritiated-
Glutamate by beta-counter. The expression of different 
transcription factors and cytokines production involved in the 
differentiation of Th1, Th2, Th17, and Treg have been analysed 
in PBMCs and correlated to PLT glutamate uptake.

Results: Reduced glutamate uptake values were found in 
MS patients compared to HC (19.56 vs 27.81, p = 0.01) as 
well as significant differences were found across MS clinical 
courses (HC = 27.81; PP = 19.2; SP = 12.21; RR = 17.62; BB 
= 33.46 glutamate pmoles/mg prot/30 min;  p < 0.0001). 
After performing Bonferroni correction, strong inverse 
correlations were found between EAAT function and Th1 cells  
(r = -0.59-0.64; p < 0.002). 

Conclusions: Strong evidences suggest a bidirectional influence 
between inflammatory cells and glutamate transporter activity. 
The finding of an inverse correlation between EAAT activity and 
Th1 cells confirm a relationship between EAAT impairment and 
high percentage of inflammatory cells. 
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Purpose: Extracellular vesicles (EVs) are heterogeneous 
populations of cell-derived vesicles involved in many 
physiological/pathological processes with major potential as 
biomarkers. It is well recognized that cells essentially secrete 
two EV subtypes: a larger size class (microvesicles, MVs; 100-
1000 nm) and a smaller size class (exosomes; 50-150 nm). In 
particular, MVs originate by direct outward budding of the cell 
membrane. Their isolation protocols are still elusive, and so far, 
differential centrifugation remains the most commonly used 
isolation method. However, various parameters in MV isolation 
procedure, such as the use of different rotor types, can influence 
their recovery. Here, we provide a comparative evaluation 
of the utilization of different rotor types during differential 
centrifugation protocol, such as the swinging bucket and fixed 
angle rotors, for the yield and purity of isolated vesicles.

Methods: We determine recovery efficiency, morphology and 
dimension of myeloid-derived MVs by flow cytometry, electron 
and atomic force microscopy. RNA and protein quantification 
was used to characterize MVs.

Results: Our results demonstrate that the application of a fixed 
angle rotor during the first centrifugation step harvests greater 
yield of purified MVs. Moreover, the rewashing of the usually 
discarded first pellet increases microvesicle recovery, and 
allows isolation of a different subpopulation of microvesicles 
showing distinct morphological and molecular characteristics. 
Interestingly, the results identify a different profile in terms of 
RNA/protein ratio with distinct RNA yields between the two 
microvesicle subpopulations. 

Conclusions: Overall, our results point to demonstrate that 
isolation method significantly influences MV yield and quality. 
Thus, we propose an optimized protocol for the purification and 
characterization of the heterogeneous group of myeloid-derived 
MVs. 

P7.9
ANNEXIN A1 (ANXA1): POTENTIAL REGULATOR OF 
ADAPTIVE IMMUNE RESPONSE IN MULTIPLE SCLEROSIS 
(MS)
Alessandra Colamatteo1, Elisa Maggioli2, Silvana Cassano1, 
Mario Galgani1, Sara Bruzzaniti1, Giuseppe Matarese3, Egle 
Solito2, Veronica De Rosa1 
1Istituto per l’Endocrinologia e l’Oncologia Sperimentale, 
Consiglio Nazionale delle Ricerche (IEOS-CNR), Napoli 
2William Harvey Research Institute, Barts and the London 
School of Medicine and Dentistry, Queen Mary University of 
London, London - United Kingdom
3Dipartimento di Medicina Molecolare e Biotecnologie 
Mediche, Università degli Studi di Napoli “Federico II”, Napoli  

Purpose: ANXA1 is a glucocorticoid-induced anti-inflammatory 
molecule that affects innate immunity by limiting neutrophils 
extravasation and blocking monocytes migration via α4β1 
integrin [1]. It regulates blood brain barrier (BBB) integrity in brain 
microvascular endothelial cells and its expression is selectively 
lost in BBB of MS subjects [2]. Our aim was to investigate whether 
ANXA1 could have also a role in the modulation of adaptive 
immunity, both in healthy and naive-to-treatment MS subjects. 

Methods: We measured ANXA1 expression in different T cell 
subsets: CD4+CD25+Foxp3+ regulatory T (Treg), CD4+CD25-

Foxp3- conventional T (Tconv) and CD4+RORγt+ (Th17) cells, 
by flow cytometry. Moreover, we evaluated whether ANXA1 
could be differentially expressed in MS individuals and how its 
plasma levels, measured through ELISA assay, correlated with 
disease severity and progression. Finally, we also investigated 
the migratory capacity of Treg and Tconv cells from MS and 
healthy subjects, using a transmigration assay with human brain 
microvascular endothelial cells. 

Results: ANXA1 plasma levels in MS subjects inversely correlated 
with disease severity (EDSS and relapses number). Its expression 
was significantly lower in Treg, Tconv and Th17 cells from MS 
compared to healthy subjects. This finding correlated with an 
higher degree of adhesion and migration of both Treg and Tconv 
cells in vitro. 

Discussion: Guided by the working hypothesis that ANXA1 
impairment may contribute to an unbalanced Th1-Th17/Treg 
cell ratio in MS patients, together with the in vivo data on the 
ability of this protein to restore BBB functionality, our idea is 
that ANXA1 is a key molecule at the boundary between BBB 
permeability and immune function. 

Conclusion: Understanding the molecular mechanism 
accounting for the reduced ANXA1 expression should provide 
relevant informations on the key events leading to MS onset and 
progression, thus unveiling novel potential therapeutic settings 
for the disease.
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Introduction: Primary Sjögren’s syndrome (pSS) is an 
autoimmune disorder characterized by lymphocytic infiltration 
of exocrine glands leading to a sicca syndrome. Ataxic sensory-
neuronopathy (ASN) is a complication of pSS characterized by 
severe impairment of deep sensation. 

Case Report: A 61 year-old woman came to our attention 
referring a 10 years history of dysesthesias of the right hand, 
difficulties of the right upper limb movements and progressive 
gait abnormalities limiting daily life activities. One year before 
hospitalization she received pSS diagnosis and began treatment 
with methotrexate. At the admission to our Neurological 
Department she was able to walk only with bilateral support 
because of severe sensitive ataxia. Neurological examination 
revealed dysarthria, apallesthesia, dysmetria, pseudoathetosic 
movements of both arms, dystonic attitude of the fingers 
and areflexia. Brain and spinal cord MRI were normal. 
Electrophysiological study revealed a sensory-motor axonal 
neuropathy. Cerebrospinal fluid (CSF) analysis showed normal 
cells and protein content and 11 CSF restricted oligoclonal bands. 
Laboratory tests revealed ANA positivity with nuclear speckled 
pattern (titer 1:160), anti-SSA 185,8 UA/mL (< 10). A diagnosis 
of sensory-motor axonal neuropathy pSS related was performed 
and she was treated with periodic intravenous immunoglobulins 
(IvIG 0.4 gr/Kg die for 5 days) with clear improvement of both 
gait disturbance and athetoid movements.

Conclusions: This case report confirm that severe ASN could be 
a sentinel symptom of pSS. Early diagnosis is crucial since IvIG 
has been reported to be an effective treatment whereas other 
immunotherapies failed to impact neurological deterioration.
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Background: IL-27 and IL-35 are heterodimeric cytokines, 
members of the IL-12 family and considered to have regulatory 
properties. Their role during neuroinflammation had been 
investigated using mutant mice devoid of either one of the 
subunits or lacking components of their receptors, resulting in 
conflicting results.

Objective: we sought to understand the therapeutic 
potential of IL-27 and IL-35 vehicolated by gene therapy in 
neuroinflammation. 

Methods: We constructed lentiviral vectors expressing IL-27 
and IL-35 from a single polypeptide chain, and we validated 
in vitro their biological activity. We injected these IL-27 and 
IL-35-expressing lentiviral vectors into mice affected by 
experimental neuroinflammation (EAE), and performed clinical, 
neuropathological and immunological analyses.

Results: Both cytokines interfere with neuroinflammation, but only 
IL-27 significantly inhibits disease development, both clinically 
and neuropathologically. IL-27 protects from autoimmune 
inflammation by inhibiting granulocyte macrophages colony-
stimulating factor (GM-CSF) expression in CD4+ T cells and by 
inducing program death-ligand 1 (PD-L1) expression in both 
CNS-resident and CNS-infiltrating myeloid cells.

Conclusion: We demonstrate here that IL-27 and IL-35 hold 
therapeutic potential during neuroinflammation and that IL-27 
inhibits GM-CSF and induces PD-L1 in vivo. We propose IL-27 
as a candidate therapy for neuroinflammatory disorders such as 
multiple sclerosis.
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Purpose: Peripheral immune tolerance is maintained at least 
in part by regulatory T (Treg) cells. It has been recently shown 
that specific metabolic pathways are involved in the control 
of Treg cells generation and function as glycolysis drives the 
conversion of Tconv cells into induced Treg (iTreg) cells. The 
relationship between metabolism and autoimmunity is also 
supported by epidemiological observations showing that 
patients affected by glycogen storage disease type-1b (GSD-
1b), a monogenic disorder characterized by defective glucose/
glycogen metabolism, have an increased risk for developing 
autoimmune disorders. We aimed at investigating firstly the 
metabolic alteration occurring in patients affected by multiple 
sclerosis (MS) and in parallel we recapitulated these defects 
in the immune system of GSD-1b where glucose utilization is 
impaired and an altered immune tolerance is present.

Methods: We analysed the extracellular acidification rate (ECAR) 
and the oxygen consumption rate (OCR), indicators of aerobic 
glycolysis and oxidative phosphorylation respectively in T cells 
from MS and GSD-1b patients, respectively. In addition, in 
both disorders we also evaluated the efficiency of induction of 
Foxp3 upon activation of Tconv by western blot analyses and the 
suppressive function of peripheral Treg cells.

Results: We observed an impaired glycolysis during Tconv 
activation in MS, associated with a reduced suppressive capacity 
of iTreg cells. Similarly to MS subjects, in GSD-1b subjects we 
also found reduced engagement of glycolysis in T cells together 
with reduced suppressive function of Treg cells and reduced 
induction of Foxp3. 

Discussion: Our data suggest that impaired glycolytic 
metabolism associates with reduced induction of Foxp3, 
impaired suppressive function, and it represents a common 
feature of an altered immune tolerance. 

Conclusions: These data provide molecular evidence on the link 
among Treg cell function, autoimmunity and impaired glucose 
metabolism. GSD-1b could be used as a model for the study 
of how immunometabolism regulates immune tolerance in 
multifactorial human autoimmune diseases such as MS.
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MONOCYTE MICROVESICLES AS POSSIBLE TARGET FOR 
FINGOLIMOD ACTION IN MULTIPLE SCLEROSIS
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Purpose: Microvesicles (MV), a way of intercellular communication, 
have been implicated in several biological processes, including 
neuroinflammation. MVs shedding is a process induced by the 
ATP receptor P2X7 expressed on immune cells especially of 
the myeloid lineage and it is associated with activation of acid 
sphingomyelinase (ASMase) and with inflammatory cytokine IL-
1b release. Our purpose was to evaluate how Fingolimod may 
affect MVs production from monocytes of Multiple Sclerosis (MS) 
patients and ASMase activity. 

Methods: Thirty-six MS patients were enrolled. Nineteen of them 
started assuming Fingolimod. Purified monocytes from PBMCs 
were isolated from venous blood samples after 12 months of 
treatment. MVs were evaluated by fluorimetry. ASMase activity 
was determined using Amplex Red sphingomyelinase assay. 
P2X7R, IL-1b and ASMase expression were quantified by qRT-
PCR. Fifteen healthy donors (HD) were also recruited. 

Results: Fingolimod reduced MV production. The amount of 
shed vesicles was higher in MS than in HDs (p < 0.001) and 
Fingolimod treated patients (p < 0.0001) only in unstimulated 
monocytes. Upon BzATP stimulation, MV shedding increased 
only in HDs (p < 0.001) and Fingolimod (p < 0.05) but not in 
untreated patients. P2X7R expression was higher in MS, even 
if not statistically significant and treatment did not reduce 
such expression. Treatment instead was able to reduce IL-1b 
expression. Fingolimod decreased ASMase activity both in 
unstimulated (p < 0.05) and in stimulated monocytes (p < 0.001) 
if compared with MS without altering its expression. 

Discussion/Conclusions: These data suggest that monocytes 
from MS patients produce vesicles in a higher amount than 
controls and Fingolimod treated patients. We possibly provided 
evidence for a novel effect of Fingolimod, suggesting that 
treatment reduced MV production by inhibiting ASMase activity, 
without modifying P2X7R expression. 
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Purpose: Narcolepsy (NC) is a rare chronic neurological sleep-
wake disorder that is caused by the selective loss of neuronal cells 
of the posterior hypothalamus that produce the neuropeptide 
hypocretin (HCRT). Accumulating lines of evidence support the 
notion that NC is an immune-mediated disorder that manifests 
in genetically predisposed individuals; genome-wide association 
studies showed a strong association with HLA-II DQB1*06:02, 
antibodies against the influenza nucleoprotein were shown to 
cross-react with HCRT receptor 2 in H1N1 virus infected patients 
and increased number of NC cases in Europe and Asia after 
Pandemrix® vaccination campaign has been reported. The aim 
of the present study is to identify and isolate from NC patients, 
auto-reactive T cells, in order to study their functional properties, 
TCR repertoire and expansion and localization in vivo.

Methods: Antigenic stimulation, T cell cloning, and TCR deep 
sequencing have been combined to characterize the T cell 
response in HLA-II DQB1*06:02 positive NC patients. T cells were 
isolated from blood and cerebrospinal fluid (CSF) and expanded 
polyclonally to generate T cell libraries that were interrogated 
for antigen-specific reactivity. Next-generation TCR sequencing 
(NGS) was performed on total T cells from blood and CSF in order 
to gather information on NC patients’ TCR repertoire.

Results: Auto-reactive CD4+ T cell clones could be isolated from the 
blood of NC patients, but not in HLA-II DQB1*06:02- positive controls. 
The clones use different TCRα/β and recognize several regions of the 
HCRT. Moreover additional autoantigens, selectively expressed by 
HCRT+ hypothalamic neurons, can be recognized by CD4+ T cells of 
NC patients. NGS identified “public” clonotypes present in the blood 
of NC patients, some of which are highly expanded.

Conclusions and Discussions: Collectively, these data provide 
the first evidence of autoreactive CD4+ T cell clones directed 
against HCRT and other neuronal antigens in the blood of NC 
patients that may play a role in the disease, findings strong 
evidences of the immune basis of NC.
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Purpose: The blood-brain barrier (BBB) is a highly specialized 
barrier separating the brain parenchyma from the vascular 
compartment. It plays a crucial role in regulating the entry of 
blood-borne molecules and preserving homeostasis within brain 
microenvironment. Progressive BBB breakdown and loss of solute 
barrier are associated with a diverse range of neuroinflammatory 
and neurodegenerative conditions. 

Methods: We are developing an in vitro BBB model consisting 
of a contact co-culture of brain endothelial cells (EC) growing as 
a monolayer on top of a matrix-coated permeable membrane 
(vascular BBB side), and primary astrocytes cultured on the 
opposite side (CNS BBB side) with astrocyte endfeet taking 
contact with EC. 

Results and Discussion: We monitored transendothelial electrical 
resistance (TEER) as the main indicator of the functional formation 
of the barrier. Barrier integrity was confirmed by the formation 
of tight junctions between adjacent EC, by immunofluorescence 
for claudin-5 and ZO-1, connexin-43, with restricted paracellular 
diffusion of water-soluble substances. Permeability assays 
using the impermeable dye LY and the hydrophilic dye NaF 
confirmed low (MW≤550Da) solute passive transport. The ability 
of the barrier to prevent protein extravasation was confirmed 
by measurements of permeability to 10kDa-Dextran. Inserts 
with fully differentiated BBB were placed in a microfluidic 
platform to assess transmigration of immune cells. Real-time 4D 
tracking of cells under flow conditions revealed the initial rolling 
and adhesion of leukocytes to the endothelium, followed by 
subsequent diapedesis across the BBB and interstitial migration. 

Conclusions: This microfluidic platform provides a new and 
versatile tool to investigate in vitro the stepwise process of 
circulating immune cell extravasation across the BBB and to test 
novel therapeutics targeting various steps of the process.
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MULTIPLE SCLEROSIS TREATMENTS AFFECT MONOCYTE 
DERIVED MICROVESICLE PRODUCTION
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Microvesicles (MVs) are small vesicles which bud directly from 
the cell plasma membrane and are released into the extracellular 
environment by a variety of cells, especially immune cells and 
those of the myeloid lineage,upon stimulation with ATP on its 
cognate receptor P2X7, in physiological conditions and in higher 
amount upon cellular activation. Increased release of MVs has 
been described as being associated with the acute or active 
phase of several neurological disorders, therefore their role 
as biomarkers of tissue damage is assuming relevance and is 
especially helpful to examine districts which are not accessible. 
To date, the role of MVs in Multiple Sclerosis is generally still very 
poorly understood and remains little investigated.We aimed 
to study the release of MVs in P2X7R-stimulated peripheral 
blood monocytes from MS patients and healthy donors (HDs) 
and to see how current DMDs with a different mechanism of 
action may affect such a production. We also aimed to study 
the treatment effect on M1 and M2 monocyte subtypes and on 
the inflammasome components. Twenty untreated relapsing–
remitting MS patients and 20 healthy donors (HDs) were selected 
in order to obtain purified monocytes from total peripheral 
venous blood. A subgroup of 9I FN band and a subgroup of 5 
Teriflunomide treated MS patients were evaluated before and 
after 2, 6 and 12 months of treatment. Another subgroup of 6 
MS patients assuming Fingolimod, after switching from a first 
line therapy, was included in the study and analyzed only at 12 
months of treatment. Spectrophotometric quantification of MVs 
was performed and M1 and M2 markers other than P2X7R and 
inflmmasome component expression were quantified by qRT-
PCR. We observed that monocytes from MS patients produced 
vesicles per se in higher amounts than controls whereas BzATP, 
mimicking inflammatory stimulation, induces a strong vesicle 
release only in HDs compared to non inflammatory conditions. 
All treatments reduced vesicle production and IL-1B expression, 
but onlyTeriflunomide was associated with a down-regulation 
of P2X7R.Therapies modulated both M1 and M2 monocyte 
subtypes.This was strongly evident for Teriflunomide, probably 
because of its immunosuppressive properties. Our results, 
suggesting new molecular targets for drugs currently used in 
MS, may potentially provide useful evidence in MS therapeutics 
in the near future.
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Background
There is evidence of a role for B cells in multiple sclerosis (MS).

Objective: A stringent experimental/statistical setting allowed 
to obtain a whole transcriptome (coding and non-coding RNAs) 
analysis on peripheral B cells from relapsing-remitting patients. 

Methods: We performed microarray studies on 10 therapy-free 
patients with stable (clinical-MRI) disease, and 10 age- and sex-
matched controls. A software package plus a bioinformatics 
pipeline based on open-source software was implemented for 
data analysis. Data validation was performed through RT-PCR in 
an extended study population, and with functional experiments 
focused on the relevant dysfunctional pathway.

Results: Among 6 differentially expressed genes in MS, two 
down-regulated transcripts (IRF1 and CXCL10), belonging to the 
same pathway, were validated by RT-PCR in a total of 26 patients 
and 21 matched controls. Performing an analysis between 
dysregulated transcripts and miRs, we found that both IRF1 
and CXCL10 had a potential seeding sequence for hsa-miR-424 
(one of the miRs up-regulated in MS patients). Being CXCL10 
transcription directly regulated by IRF1, we focused on hsa-miR-
424-IRF1 mRNA 3’-UTR interaction, and confirmed its functional 
effect at the protein level.

Discussion: Our results highlight a dysregulated IRF-1/CXCL10 
axis in B cells from patients with relapsing-remitting MS, 
suggesting a B cell dysfunctional, pro-survival status in MS. 

Conclusion: Our findings point to a dysregulated IRF-1/CXCL10 
axis in MS.
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Purpose: Prognostic and predictive markers are commonly used 
to identify patients with increased risk of progression and death, 
the former, or early relapse after treatment, the latter. The aim of 
this study was to investigate the prognostic and predictive role 
of IGVH mutation in patients with chronic Lymphocytic Leukemia 
(CLL).

Methods: Among the 816 patients followed at the Hematology 
Unit of Padova from 1989, 527 had productive rearrangement 
of the B-cell receptor. IGVH mutational status was tested at CLL 
diagnosis. Homology > 98% of IGHV gene from the germline 
sequence identify unmutated cases (U-IGVH), otherwise they 
were considered mutated (M-IGVH). Survival curves were 
compared with log-rank test and plotted using Kaplan-Meier 
method.

Results: The prognostic activity was assessed in the whole 
cohort of 527 patients. The median progression free survivals 
(PFS) were 2.9 and 15.7 years for U and M-IGVH patients (p 
< 0.0001). U-IGVH subjects also had a shorter overall survival 
(OS) compared to M-IGVH (11.5 vs 30.1 years, p < 0.0001). To 
evaluate the predictive strength of IGVH mutational status we 
analyzed 256 patients who required treatment during the follow-
up. U-IGVH subjects had almost 2-fold increase risk of relapse 
and death after first-line therapy than M-IGVH (hazard ratio 1.9 
and 2.4, respectively, p < 0.0001). In particular, we focused on 64 
treatment-naïve (TN) and 30 relapsed or refractory (R/R) patients 
who received fludarabine-cyclophosphamide-rituximab (FCR) 
chemoimmunotherapy. The median PFS was 3.9 for U-IGVH 
but not reached for M-IGVH patients (p = 0.0328) among TN 
subgroup, while there was not difference in the R/R subgroup 
(1.8 and 0.9 years, p = 0.8479, for U-IGVH and M-IGVH, 
respectively).

Discussion and Conclusions: Accordingly to data from the 
literature IGVH was able to identify patients with early progression 
and with an increase risk of death. In addition we shed light on 
the predictive strength of IGHV mutation on all treated patients 
in particular among those who received FCR as first line therapy, 
but not it the R/R setting.
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Purpose: In normal B cells, the E3 ubiquitin ligase Cbl (c-Casitas 
B-lineage lymphoma) is involved in the ubiquitin-dependent Lyn 
degradation and in the down-regulation of BCR signaling [1]. 
We reported that in Chronic Lymphocityc Leukemia (CLL) Lyn 
is over-expressed and is in an active conformation as integral 
component of an aberrant cytosolic multiprotein complex [2]. 
Here, we investigated the expression and the role of c-Cbl in 
CLL B cells. 

Methods: Blood samples were collected from 30 CLL patients 
and 15 controls. Untouched peripheral blood B cells were 
purified using the RosetteSep isolation kit for human B cells. We 
characterized c-Cbl total protein level and Y700 phosphorylation 
by Western blotting. We performed a co-immunoprecipitation 
assay to evaluate the interaction between c-Cbl and Lyn in CLL 
B cells at steady state and after IgM stimulus. 

Results / Discussion: We demonstrated that in CLL B lymphocytes 
c-Cbl is overexpressed with respect to normal B cells and did 
not co-immunoprecipitate with Lyn neither after BCR trigger. 
We showed that in CLL cells the phosphorylation on Cbl Y700 
increased after 5’ of IgM stimulus, highlighting its potential 
involvement in BCR signaling. Since in myeloid malignancies 
mutations at linker/RING finger regions of Cbl are responsible 
for loss of ligase activity [3], we investigated c-Cbl mutational 
status in these patients but we did not find any mutations. 

Conclusions: In CLL cells c-Cbl is overexpressed with respect to 
normal B cells, and upon BCR engagement it undergoes Y700 
phosphorylation. However, c-Cbl is unable to stably interact with 
Lyn suggesting an altered c-Cbl function that contribute to affect 
cell homeostasis.
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Purpose: Microtubule network of cell cytoskeleton plays 
a crucial role in the vital functions of malignant Chronic 
Lymphocytic Leukemia (CLL) B lymphocytes, including mitosis, 
motility and cell-cell contact, and, for this reason, they became 
an important target in cancer therapies. We demonstrated that 
the microtubule inhibitor nocodazole was highly specific in 
inducing apoptosis of ex vivo leukemic cells from CLL patients1. 
With this as background we were aimed to evaluate nocodazole 
effectiveness and toxicity in a CLL murine mouse model Em-
TCL1 characterized by high expression of T-Cell Leukemia 1 
(TCL1) protein in B cells leading to the development of a CLL-
like lymphoproliferative disease2.

Methods: At the age of 13-18 months, cells from Em-TCL1 
peripheral blood sample were stained with antibodies specific 
for murine CD5, CD19, CD3, CD4 and CD8 and evaluated by 
flow cytometry. Once assessed the presence of disease, 5 mice 
were treated with nocodazole 10ng/Kg diluted in a solution of 
dimethyl sulfoxide
(DMSO) +10% of polyethylene glycol 350 (PEG350) and 5 
control mice with only DMSO+10% of PEG350 (5 days/week for 
4 weeks). 

Results: After 4 weeks of therapy, we observed an improvement 
of treated mice in term of appearance, posture and weight gain) 
with respect to controls. We also demonstrated a decrease in 
total lymphocyte percentage after nocodazole administration 
and a higher reduction of pathological B cells in spleen and 
bone marrow of treated, with respect to untreated, mice.

Conclusions: The high selectivity of nocodazole and its capability 
to induce apoptosis in CLL B cells also in the Em-TCL1 mouse 
model, may suggest the use of this inhibitor for designing new 
therapeutic strategies.
Evaluation of further cases could allow to confirm the pro-
apoptotic action on neoplastic B cells and the increase of 
cytotoxic T cells due to nocodazole treatment.
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Purpose: We recently found that the Heat Shock Protein of 70kDa 
(HSP70) is overexpressed in Chronic Lymphocytic Leukemia (CLL) 
B cells1. Considering the pro-survival role of HSP70 in cancer2, 
we were aimed at characterizing this protein in the context of the 
pathogenetic mechanisms leading to CLL.
 
Methods: HSP70 expression and localization were evaluated 
by Western blotting and confocal microscopy analyses in B 
cells from 110 CLL and 26 healthy subjects.HSP70 levels were 
correlated to clinical parameters and were also analyzed in 
CLL B cells obtained from patients undergoing treatment with 
Ibrutinib. The effects of HSP70 and Heat Shock Factor 1 (HSF1) 
inhibition (by Zafirlukast and Fisetin) were evaluated by Annexin 
V/Propidium Iodide flow cytometry test. 
 
Results: We found that HSP70 is overexpressed in CLL patients, 
correlated to poor prognosis and abnormally localized in the 
nucleus of leukemic vs normal B cells.HSP70 levels decreased 
in patients responsive to in vivo Ibrutinib treatment. HSP70 and 
HSF1 inhibition was proved to be effective in inducing a dose-
dependent in vitro apoptosis of CLL B cells.
 
Discussion: HSP70 overexpression and correlation with poor 
prognosis in CLL patients underline its pivotal role in the 
regulation of leukemic B cells survival. HSP70 reduction in ex 
vivo leukemic cells of only patients responding to Ibrutinib-
containing regimens would indicate an involvement of HSP70 
in drug-resistance phenomena. Although in the past HSP70 has 
been extensively linked to cancer, little progresses have been 
made in bringing HSP70 inhibitors to the clinic, because of 
their potential off-target effects. For this reason, an attractive 
approach may be the targeting of HSP70 major regulator, 
HSF1. These data demonstrate the HSP70 involvement in the 
pathogenesis of CLL and identify HSP70 and HSF1 as putative 
targets for new therapeutic strategies.
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Purpose: In Chronic Lymphocytic Leukemia (CLL), the Heat Shock 
Protein of 70kDa (HSP70) is strictly correlated to its transcription 
factor Heat Shock Factor 1 (HSF1) [1]. This latter is regulated by a 
fine balance of activatory/inhibitory phosphorylations mediated 
by kinases belonging to pathways triggered by RAS (i.e. PI3K/
AKT/mTOR and RAF/MEK/ERK) [2]. Our purpose was to gain 
information and dissect these networks in CLL.

Methods: In a Reverse Phase Protein Array (RPPA) study, 
previously performed in B cells from 57 CLL patients and 11 
healthy subjects, we assessed the activation/expression of key 
signalling proteins [3]. Herein, we focused on HSP70, AKT-
Ser473, mTOR-Ser244, GSK3a/b-Ser21/9, CDK2, CREB-Ser133, 
MEK1/2-Tyr217-221, ERK1/2-Thr202/Tyr204, NFkB-Ser536, 
p38MAPK-Thr180/Tyr182, SAPK-JNK-Thr183/Tyr185 and PDK1-
Ser241. Cluster and separated analyses have been performed. 

Results: The examined proteins behave in a different way 
between patients expressing high or low levels of HSP70. 
HSP70-high patients present high Akt-Ser473, an inhibitor of 
GSK3a/b that, in the inhibited form, prevents HSF1 inhibition. 
By contrast, HSP70-low patients have high MEK1/2-Ser217/221 
and ERK-Thr202/Tyr204, known to negatively regulate HSF1.

Conclusions: These data seem to indicate that, in CLL, HSP70 
expression is regulated by the modulation of HSF1 activity 
through the activation of one or the other way triggered by RAS. 
In particular, an activation of the PI3K/AKT/mTOR pathway leads, 
as result, to a higher expression of HSP70 while an activation 
of the RAF/MEK/ERK signalling rather results in HSP70 down 
regulation. 
The dissection of signalling pathways connected to HSP70-HSF1 
axis in CLL will contribute to define the biology and understand 
the pathogenesis of this disease. 
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Purpose: Neoplastic cell traffic abnormalities are central to the 
pathogenesis of chronic lymphocytic leukemia (CLL) (1). We 
previously reported that enhanced CXCR4 and CCR7 recycling 
contributes to their elevated surface levels on CLL cells (2) and 
implicated p66Shc, whose expression is defective in these cells 
(3), in the orchestration of B-cell traffic. 

Methods: Here we analyzed CXCR4/CCR7 receptor recycling, 
cell adhesion, chemotaxis, calcium flux, subcellular chemokine 
receptors localization and formation of multimolecular complexes 
using the CLL-derived B-cell line MEC stable transfected for 
p66Shc expression or B lymphocytes purified from 26 healthy 
donors or 46 CLL patients, either reconstituted or not for 
p66Shc expression. RESULTS: p66Shc reconstitution in CLL cells 
reduces CXCR4/CCR7 recycling, lowering their surface levels 
and attenuating B-cell chemotaxis, due to their accumulation 
in Rab5+ endosomes as serine-phosphoproteins bound to 
β-arrestin. This results from the ability of p66Shc to inhibit Ca2+ 
and PP2B-dependent CXCR4/CCR7 dephosphorylation. We 
also show that the Btk inhibitor ibrutinib reverses the CXCR4/
CCR7 recycling abnormalities in CLL cells by increasing p66Shc 
expression. 

Discussion: The evidence presented in this report that p66Shc 
limits CXCR4 and CCR7 recycling, together with the fact that 
p66Shc modulates CCR7 and S1PR1 expression (4) as well as 
CXCR4 signaling (2), underscores the importance of the p66Shc 
defect in the ability of CLL B cells to home to and accumulate in 
the protective stromal niche. 

Conclusions: These results, identifying p66Shc as a regulator 
of CXCR4/CCR7 recycling in B cells and provide new clues to 
mechanisms behind ibrutinib’s activity.
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Purpose: The high proportion of long term non-progressors 
among CLL patients suggests the existence of a regulatory 
network which restrains the proliferation of tumor B cells. The 
identification of determinants composing such network is 
hence fundamental for our understanding of CLL pathogenesis. 
We have previously established that CLL cells are deficient in 
the signaling adaptor p66Shc. Here we undertook to identify 
unique phenotypic traits caused by this defect and analyzed its 
functional significance.

Methods: We used transcriptomics, protein expression profiling 
and signaling studies to characterize ILT3, an immunoglobulin-
like transcript 3, as a signature molecule of p66Shc deficiency in 
CLL cells.

Results: We found that lack of p66Shc in CLL cells modulated 
their transcriptome and promoted an upregulation of the surface 
receptor ILT3, which is normally found on myeloid cells. The 
ectopic expression of ILT3 in CLL was a distinctive feature of 
B cells and hematopoietic stem cells, thus identifying ILT3 as 
a marker of circulating CLL cells and their progenitors in the 
bone marrow. ILT3 expression in CLL was driven by Deltex1, 
a regulatory suppressor of antigen receptor signaling in 
lymphocytes. Consistently, we found that ILT3 had a regulatory 
function in CLL cells since its triggering inhibited the activation 
of AKT upon BCR stimulation. This effect was achieved through 
the dynamic coalescence of ILT3, BCRs and inositol phosphatase 
SHIP-1 into inhibitory clusters at the cell surface.

Discussion: Activation of the AKT provides a powerful mitogenic 
signal to B cells, therefore its tight regulation by ILT3 could 
provide a means to control B cell activation in CLL.

Conclusions: Collectively, our findings define the mechanisms 
which promote the ectopic expression of ILT3 in CLL cells 
and suggest that it may functionally contribute to a regulatory 
network controlling tumor progression by suppressing the AKT 
pathway.

Our research was supported by ITT (C.T.B.) and AIRC TRIDEO 
(A.K.).
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Purpose: Large Granular Lymphocyte Leukemia is a 
lymphoproliferative disorder characterized by the clonal 
expansion of Large Granular Lymphocytes (LGLs). Teramo et al. 
(2013) demonstrated an increased level of Interleukin(IL)-6 in 
LGL Leukemia plasma patients. IL-6 is a downstream target of 
NF-kB transcription factor and plays a role in LGLs proliferation 
and survival through JAK/STAT pathway activation [1]. The 
proteasome inhibitor Bortezomib leads to NF-kB suppression, 
impairing cellular release of pro-inflammatory cytokines [2]. 
The aim of the study is to investigate Bz in-vitro effects on IL-6 
production and on LGLs survival.

Methods: 20 LGL Leukemia samples were treated with Bz (5.2 
nM) for 24-48 hours. Cell survival was evaluated by Annexin V 
staining. Transcriptional and protein levels were evaluated by 
Flow Cytometry (FC), Real time PCR and Western Blot (WB) 
assays.

Results and Discussion: Our results showed a complete 
depletion of monocytes after 24hours of Bz treatment, followed 
by a significant time-dependent increase of LGLs apoptosis, as 
compared to control (p<0.01). To evaluate IL-6 production, we 
measured IL-6 protein levels by FC in monocytes after 18h of 
Bz treatment and we observed a 60 % reduction as compared 
to control, demonstrating Bz anti-inflammatory properties. To 
investigate Bz effects on IL-6-induced JAK/STAT pathway, we 
performed WB analysis to evaluate STAT3 activation, showing 
that pSTAT3 Tyr705 levels were strongly decreased in Bz-treated 
conditions. Therefore, we investigated the effects of STAT3 
deactivation on the anti-apoptotic genes MCL-1 and BCL-2, 
two main STAT3 downstream targets. Our data demonstrated 
a reduction in transcriptional and protein levels of both these 
genes, of 54% for MCL-1 and 61% for BCL-2.

Conclusion: Bz might represent a new therapeutic option for 
LGL Leukemia therapy.
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Purpose: Chronic lymphocytic leukemia (CLL) cells have a 
defective expression of the p66Shc adaptor which correlates 
with poor prognosis and disease severity1. The impairment in 
p66Shc expression alters the balance between homing and 
egress receptors2,3, favouring the accumulation of leukemic cells 
in the pro-survival stromal microenvironment. Here we analyzed 
the impact of p66Shc gene disruption on disease severity and 
progression.

Methods: We crossed Eµ-TCL1 and p66Shc-/- to generate the 
new Eµ-TCL1/p66Shc-/- mouse strain. We analyzed by flow 
cytometry blood samples from 140 mice of both strains to assess 
the percent of CD5+/IgM+/CD19+ tumoral cells. We stained 
tissues from both nodal and extranodal sites with hematoxylin/
eosin to analyze tumoral infiltration and performed qRT-PCR of 
chemokine receptors in tumoral cells.

Results: We found that Eµ-TCL1/p66Shc-/- mice develop an 
aggressive disease that has an earlier onset, a higher incidence 
and leads to an earlier death compared to Eµ-TCL1 mice. 
A significant proportion of Eµ-TCL1/p66Shc-/- mice displays 
substantial accumulation of leukemic cell not only at nodal 
but also at extranodal sites, which subverts organ architecture 
and in several instances develops into aggressive lymphomas, 
similar to Richter’s transformation of CLL. We moreover found an 
upregulation in the expression of chemokine receptors whose 
ligands are known to be enriched at these sites.

Discussion: Eµ-TCL1/p66Shc-/- develop a disease with an earlier 
onset and a worst prognosis. This is relatable to the increased 
expression of chemokine receptors which accounts for the 
infiltration of p66Shc-/- leukemic cells in nodal and extranodal 
sites. 

Conclusion: Our results highlight p66Shc as a key regulator of 
CLL-like disease progression and severity in the TCL1 mouse 
model and identify Eµ-TCL1/p66Shc-/- mice as a new valuable 
model of aggressive CLL.
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Purpose: High grade gliomas (HGGs) are the most frequent 
brain tumors and include the more aggressive form glioblastoma 
multiforme (GBM) with short survival time after diagnosis. 
One of the characteristics of HGGs is the loss of blood-brain 
barrier and the vascularization of the tumoral tissue. Leukocytes 
infiltrate the tumor and are key modulators of tumor growth 
and responsiveness to therapy. The objective of the study 
is to correlate circulating myeloid cells phenotypes to HGG 
aggressiveness.

Methods: Blood was collected before the surgery and compared 
to age-matched healthy control. Circulating myeloid cells were 
analyzed by multiparametric flow cytometry technique.

Results: HGG patients had an increase rate of classical CD14+ 
monocytes compared to the non-classical CD16+ subset with a 
dysregulated expression of inflammatory chemochine receptors. 
We also found three different neutrophil subpopulations with 
differential expression of activation state markers and chemokine 
receptors in HGG patients compared to healthy controls.

Discussion: Multiparametric analysis of circulating myeloid 
populations indicate that in HGG patients both monocyte and 
neutrophil subpopulations were present in unbalance rate with 
dysregulated expression of activation markers and chemokine 
receptors.

Conclusions: the presence of differentially activated myeloid 
cells in the blood of HGG patients could be used as a prognostic 
indicator of HGG aggressiveness.
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Purpose: Lymphoid hematopoietic progenitors cells (L-HPC) play 
a pivotal role in determining immune reconstitution capability. 
Very recently we demonstrated a relationship between pro-
inflammatory cytokines and L-HPC frequency in both naïve 
primary and chronic HIV infection. Aim was to evaluate the 
impact of antiretroviral treatment (cART) on the balance between 
L-HPC and plasmatic IL-7, IL-18 as well as Stem Cell Factor (SCF) 
during primary HIV infection (PHI). 

Methods: Plasma/PBMC samples from 44 pts included in the 
SIREA study were used. Quantification of IL-7, IL-18 and SCF 
was evaluated by Luminex before and after 6 months of cART. 
Circulating L-HPC frequency, defined as CD45RA+CD10+CD117- 
within CD34+Lin- population, was performed by FACS. 
Correlation analysis was performed by Spearman test.

Results: After 6 months of cART, median HIV-RNA was <40 
copies/mL and median CD4 rose to 820/mm3. When compared 
to baseline, at 6 months a significant increase of L-HPC 
frequency and CD4 cell count was observed, while levels of pro-
inflammatory IL-18 and homeostatic IL-7 cytokines decreased 
significantly. Conversely, SCF level was higher after 6 months 
of cART in respect to baseline. Interestingly, L-HPC frequency 
directly correlated to IL-18 levels at baseline and to SCF levels 
after 6 months of therapy. Differently to data reported in naive 
chronic HIV infection, no correlation was found between L-HPC 
frequency and IL-7 levels in PHI before or after 6 months of cART. 

Discussion and Conclusions: In PHI, cART modifies the interplay 
between cytokines and L-HPC homoeostasis. Indeed, L-HPC 
frequency is sustained by IL-18 in the naïve patient, and by SCF 
after start of cART. These insights may open new perspectives for 
the evaluation of these signalling pathways for future potential 
therapeutic approaches at different stages of HIV infection.
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Stem cell factor (SCF) is a protein, physiologically present in either 
membrane or soluble form [1], involved in cell proliferation and 
differentiation. SCF binds its receptor CD117 (c-kit), marker of 
cancer stem cells (CSC) in several tumor tissues including ovary 
[2,3]. Little is known regarding SCF in epithelial ovarian cancer 
(EOC). Thus, we decided to investigate SCF production and its 
role in tumor cells from ascitic effusions of EOC patients.
SCF was evaluated by ELISA, qRT-PCR and flow cytometry in 
sorted CD117+ (CSC), CD117- (non-CSC), tumor-associated 
macrophages (TAM) or fibroblasts (TAF).
ELISA analysis revealed a high amount of soluble SCF in the 
ascitic fluids, which was produced only by TAM and TAF. Flow 
cytometry analysis of membrane SCF demonstrated SCFpos cells 
within both CSC, non-CSC, TAM and TAF. These results were 
confirmed by qRT-PCR analysis: only TAM and TAF expressed 
both the membrane and the complete SCF protein. Co-
culture of CSC with TAM, or their supernatant, activated c-kit 
as demonstrated by AKT phosphorylation. We next tested the 
effects of recombinant SCF (hrSCF) on stemness features of 
EOC cells. hrSCF treatment significantly increased the ratio of 
spheroid-forming cells, the percentage of CD117+ cells, the 
mRNA levels of the stemness-associated genes Nanog, Sox2 
and Oct4, and the CSC tumorigenic potential compared to 
untreated cells. All these effects were prevented by Imatinib 
treatment. 
We demonstrated that SCF is expressed by EOC cells only in a 
membrane form, whereas it is also secreted by TAM and TAF. 
SCF promotes all the stemness features, impaired by Imatinib 
treatment. In conclusion, our data suggest that within EOC 
microenvironment both homotypic and heterotypic interactions 
between stromal, immune cells and CSC may occur, based on a 
juxtacrine/paracrine circuit that involves soluble and membrane-
bound SCF and its receptor. 
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Purpose: IL27, a member of the IL12-family, has shown anti-
tumor activity in pre-clinical models in relationship to immune-
enhancing effects and ability to inhibit tumor proliferation 
and angiogenesis. However, IL27, similar to IFNg, induces the 
expression of IL18BP [1], IDO and PDL1 [2] immune regulatory 
molecules in human cancer cells. Here, we further explored the 
functional overlaps between IL27 and IFNg through a proteomic 
approach.

Methods: Human ovarian cancer cell lines stimulated with IL27 or 
IFNgγ or left untreated were lysed and their protein expression 
was analyzed by the mass spectrometer LTQ-Orbitrap Velos 
Pro. The raw data were processed with MaxQuant software and 
bioinformatics with Perseus [3].   

Results: Among 990 proteins modulated by cytokine treatment 
in SKOV3 cells, 814 showed a concordant modulation by both 
cytokines, while only 176 showed cytokine-specific changes. The 
most up-regulated proteins were common and included the IFN 
mediators STAT1, IFIT1 and 3, GBP1, 2 and 5, and the enzymes 
IDO, GAMT, WARS, OAS1 and -3. Importantly, several IL27 up-
regulated proteins belong to the proteasome or the HLA class I 
APM. Functional analysis of IL27-regulated networks highlighted 
pathways of IFN signaling, antigen presentation, protection 
from NK cell cytotoxicity, proteasome, amino acid catabolism 
and regulation of viral protein levels. Importantly, IL27 induced 
surface HLA class I molecule expression in different human 
cancer cells, including tumor cells showing very low expression 
such as neuroblastoma. 

Conclusions: Altogether, these data point out to a broad set 
of activities shared by IL27 and IFNg, which are dependent on 
the common activation of the STAT1 pathway. These data add 
further explanation to the anti-tumor activity of IL27 and also to 
its dual role in immune regulation.
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Introduction: Hereditary angioedema (HAE) is a rare autosomic 
dominant disorder characterized by a deficiency of C1 
esterase inhibitor (C1INH) which causes episodic swellings of 
subcutaneous tissues, bowel walls and upper airways that are 
disabling and potentially life-threatening.

Materials and Methods: We evaluated n = 17 patients with 
confirmed HAE diagnosis in basal and crisis state and n=19 
healthy subjects. The samples were tested for a panel of IL-
17 type cytokines (interleukin (IL)-1b, IL-6, IL-10, Granulocyte 
Macrophage Colony Stimulating Factor (GM-CSF), IL-17, IL-
21, IL-22, IL-23, Transforming Growth Factor-beta - TGF-b 
subtypes), using Bio-plex kit (BioRad, Milano, Italy). Data analysis 
was performed linear mixed models with censored response to 
account for limits of detection of some cytokines levels.

Results: The results indicate the variations of cytokine levels in 
HAE subjects comparing the condition during the crisis with the 
basal value. Out of the 11 analysed cytokines, we found out 
significant (i.e p-value < 0.05) differences between crisis and 
basal state for IL-1b, IL-6, IL-10, IL-17, IL-21, GM-CSF, TGFb1 
and TGFb2 cytokines (fig.1). Altogether, the modifications of 
all these cytokines during the acute attacks compared with the 
basal values, indicate that type 17 signature cytokines (IL-17, 
GM-CSF, IL-21, IL-1β, IL-6) and TGFb1 and TGFb2 together with 
IL-10 are increased, whereas IL-23 is unmodified and TGFb3 
is significantly reduced. When comparing healthy and HAE 
subjects at basal state, we found a significant difference for IL-
17, GM-CSF, IL-21, TGFβ1, TGFβ2 cytokines. 

Discussion: In this study comparing angioedema patients before 
and after the acute crisis with matched controls, we observed 
several significant modifications of lymphokine network. The 
most prominent up-regulated cytokines were GM-CSF, IL-17, 
IL-21, TGFb1 and TGFb2 before the onset of crisis, whereas 
significant elevations of IL-6, IL-17, IL-10, GM-CSF, IL-21, TGFb1 
and TGFb2 were detected during the onset of the crisis. These 
results confirm and extend previous our findings indicating that 
in HAE there is operating a systemic activation process which 
involves T helper 17 (Th17) cytokines and TGFb isoforms that 
results in localized angioedema attack characterized by local 
elevated bradykinin (BK) levels. It has become widely accepted 
that during HAE attacks permeability is increased by binding 
of brabykinin to BKR-2 and possibly BKR-1 activating signaling 
cascades resulting in production of vasodilating mediators.
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Purpose: The interplay between plasmacytoid dendritic cells 
(pDCs) and members of the IFNl family is becoming increasingly 
relevant. Recently, we reported (1) that human pDCs incubated 
with IFNl3 prolong their survival, alter the expression of maturation 
markers and produce variable amounts of IFNa, CXCL10 and 
TNFa. We also observed that both IFNl3 and IL-3 upregulate the 
expression of CD123/IL-3Ra and IFNlR1, suggesting that they 
may reciprocally influence pDC responsiveness to each other.

Methods: pDCs were isolated from PBMCs of buffy coats of 
healthy donors and cultured in the presence or absence of IFNl3 
and/or IL-3, with or without etanercept, adalimumab or aIFNaR 
Abs. Supernatants were harvested for cytokine measurements, 
while the corresponding cell pellets were used for flow cytometry 
analysis or lysed for RNA extraction.

Results: We now report (2) that: combination of IFNl3 and IL-3 
synergistically induces the expression of Interferon-Stimulated 
Gene (ISG) mRNA and the production of TNFa and IFNa; 
endogenous IFNa autocrinally promotes the expression of 
ISG mRNAs in IL-3-, but not in IFNl3 plus IL-3-, treated pDCs; 
production of IFNa by IFNl3 plus IL-3-treated pDCs is mostly 
dependent on endogenously produced TNFa.

Discussion: This study demonstrates that IFNl3 and IL-3 
reciprocally influence their capacity to activate various functions 
of human pDCs, such as the production of IFNa and TNFa, as well 
as the expression of ISG mRNA. Using neutralizing antibodies, 
we also demonstrate that the production of IFNa by IFNl3 
plus IL-3-treated pDCs is mostly dependent on endogenously 
produced TNFa, consistent with a crucial role of pDC-derived 
TNFa in autocrinally amplifying the production of cytokines, as 
reported for CXCL10 (1).

Conclusions: Data suggest that IFNl3 and IL-3 collaborate 
to promote discrete functional responses of human pDCs at 
maximal levels. Data also point for novel role of IL-3 in enhancing 
IFNl-activated pDC responses.
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ANGIOGENIC AND FIBROTIC MEDIATORS IN IGG4-
RELATED DISEASE
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Background: IgG4-related disease (IgG4-RD) is a 
fibroinflammatory condition that can affect almost any organ, 
characterized by lymphoplasmocytoid infiltrate, obliterative 
phlebitis andstoriform fibrosis often associated with eosinophilia 
and increased levels of IgG4. Cytotoxic CD4 T cells producing 
IL-1b, TGFb1 and IFN-g are detectable in peripheral blood of 
patients and high IL-18 expression has been found in affected 
organs.

Objectives: To evaluate the role of IL-1 family cytokines in IgG4-
RD, analyzing cytokine and receptors in sera.

Methods: Nine patients fulfilling the proposed criteria for the 
diagnosis of IgG4-RD were recruited. Cytokines of the IL-1 family 
(Il-1a, IL-1b, IL-33, IL-18), soluble receptors (sIL-1R1, sIL-1R2, 
sIL-1R3, sIL-1R4) and antagonists (IL-1Ra, IL-18 binding protein) 
were measured in sera by multiarray ELISA assay. Free IL-18 was 
calculated using the law of mass action. 

Results: IL-18 (p = 0.007) and free IL-18 (p < 0.0001), sIL-1R1 
(p = 0.0005), sIL-1R2 (p = 0.0013), sIL-1R4 (p = 0.0006) were 
significantly increased in IgG4-RD sera compared with healthy 
controls. 

Conclusions: In IgG4-RD patients, at variance with other 
autoimmune or autoinflammatory conditions, the increase in IL-
18 levels is not counterbalanced by IL-18BP, leading to high levels 
of free Il-18. The free cytokine may affect T cell subset balance 
and induce IFN-g production. The parallel increase of sIL-R1 and 
sIL-R2 suggests an efficient dampening of proinflammatory IL-
1b signaling, while high levels of sIL-R4 may be associated with 
vascular remodeling and fibrosis, as observed in animal models 
of obesity and in human cardiovascular disorders.

P10 - SEVERE ASTHMA

P10.1
ANALYSIS OF OMALIZUMAB INFLUENCE ON MAST CELL-
BOUND IGE
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Luisa Taurino2, Luciana D’Elia2, Marcello Albanesi1, Danilo Di 
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Purpose: The 2014 GINA Guidelines recommend the use of 
omalizumab (an anti-IgE Mab) in step 5 treatment in patients 
with severe asthma, in addition to inhaled corticosteroid and 
long-acting beta agonist at high doses. The objective of this 
study was to analyze the changes of mast cell-bound specific IgE 
(assessed in terms of quantitative skin prick test (qSPTs) wheal 
size area). The levels of serum total IgE measured before and 
during administration of omalizumab were also investigated.

Methods: In a population of 91 patients from two Italian Hospitals, 
treated with omaizumab up to 9 years, we performed qSPTs 
for inhalant allergens (dust mite, cat, dog, horse, Aspergillus 
fumigatus, pollens from olive, grasses, Parietaria, cypress, ash 
tree, Artemisia). We measured total IgE levels by PRIST. 

Results: Comparing the mean values of wheal size areas, we 
noticed a substantial reduction when results obtained before 
starting omalizumab were compared with that of the last 
available measurement (from 1 to 9 years), which was statistically 
significant for dust mite (Dermatophagoides pteronyssinus (p = 
0.02) and D. farinae (p = 0.004)) and pollens (parietaria - p = 
0.004, cypress - p = 0.04, artemisia - p = 0.02). A decline in total 
IgE levels over time was also documented. 

Discussion: Considering that IgE bound to the high affinity 
receptors (FcεRI) on the surfaces of mast-cells are in balance 
with free IgE, the removal of circulating IgE by omalizumab 
also influence their presence on mast-cells, causing, as a 
consequence, a reducted response upon allergen stimulation, 
which can be observed by measuring qSPTs wheal areas.

Conclusions: qSPTs can be considered a reliable way for 
evaluating the direct influence of omalizumab on IgE levels.



P10.2
THE EFFECTS OF MONTELUKAST AND ZILEUTON 
ON BRONCHIAL HYPERRESPONSIVENESS, AIRWAY 
INFLAMMATION AND AIRWAY SMOOTH MUSCLE 
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Purpose: This research aimed evaluates the effects of 
montelukast and zileuton on bronchial hyperresponsiveness, 
airway inflammation and airway smooth muscle remodeling.

Methods: This research includes six groups of animals (n = 50, m 
= 210-230 gr). The 1st group included the control animals, the 
2nd group included the intact animals (with insufflation lactose), 
3rd group -insufflation montelukast (10 mg / kg), the 4th group- 
zileuton (10 mg / kg), the 5th group - the standard therapy 
Salmeterolum + Fluticasonum (10mg / kg) and the 6th group, 
the modeling of bronchial asthma. The method of administration 
was dry insufflation. 

Results: In the group with asthma, the number of inflammatory 
cells in BALF eosinophils was 2.16 ± 0.03; mucus hypersecretion: 
increased in the number of goblet cells, increased mucus 
secretion: 32.2 ± 8.3 mm2; changes in the blood picture: 
leukocytosis (3.09 ± 0.03). Collagen around airways: 41.2 ± 
6.7mm2. (p < 0.01). The results in the montelukast group were: 
1.76 ± 0.23; 5 ± 2 mm2; 2.31 ± 1.20; 12.7 ± 3.4 mm2 respectively. 
In the group of zileuton: 1.21 ± 0.18; 3 ± 1 mm2; 2.00 ± 0.68; 8.7 
± 2.1 mm2 respectively. 

Discussion: Montelukast and zileuton are leukotriene antagonist 
of growing interest as an alternative therapy for asthma across 
different age groups due to its bronchoprotective, anti-
inflammatory and anti-allergic properties [1]. 

Conclusion: Thus, in addition to the basic pharmacological 
effect these drugs act indirectly on the main elements of the 
allergic response in experimental asthma that make this group a 
promising drug for the treatment of patients with severe asthma. 
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Purpose: Phosphatidylinositol 4,5-biphosphate (PIP2) is a cell 
membrane phosphoinositide that, in T lymphocytes, controls the 
activity of several proteins regulating cytoskeleton reorganization, 
cytokine gene expression, T cell survival, proliferation and 
differentiation. The main biosynthetic pathway of PIP2 involves 
phosphorylation of phosphatidylinositol 4-monophosphate 
(PI4P) by phosphatidylinositol 4-phosphate 5-kinases (PIP5Ks). In 
human T lymphocytes, we have recently demonstrated that CD28 
is the crucial costimulatory receptor that regulates PIP2 turnover 
by recruiting and activating PIP5Ka. We also found that PIP5Ka 
is the main regulator of CD28 costimulatory and autonomous 
functions (1,2). Since it has been recently discovered a specific 
inhibitor of PIP5Ka, ISA-2011B (3), herein we characterized its 
inhibitory effects on T lymphocyte functions in Haltly Donors 
(HD) and Type 1 Diabetes (T1D) patients.

Methods: Kinase assay was performed to characterize the effect 
of ISA-2011B on the lipid kinase activity of PIP5Kα in both Jurkat 
and primary T cells; luciferase assays were used to asses NF-
κB and NF-AT activation; RT-qPCR was performed to evaluate 
cytokine production, upon CD28 stimulation, in HD and T1D 
patients.

Results and Discussion: Inhibition of PIP5Ka lipid kinase activity 
by ISA-2011B significantly impaired CD28 costimulatory signals 
integrating those delivered by TCR as well as CD28 autonomous 
signalling regulating the expression of pro-inflammatory 
cytokines and chemokines in human T lymphocytes. Moreover, 
we found that ISA-2011B also impaired CD28-mediated up-
regulation of inflammatory cytokines in Type 1 Diabetes (T1D) 
patients.

Conclusions: Our data on the strong inhibitory effect exerted by 
ISA-2011B on T lymphocytes, suggest that targeting the CD28/
PIP5Ka signalling pathway may provide an attractive therapeutic 
approach for the resolution of inflammatory processes in 
autoimmune diseases.
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Purpose: Immunological non response represents the Achilles 
heel in the combination antiretroviral treatment (cART) 
effectiveness, and increases risk of clinical events and death. 
CD8 T cells play a crucial role in controlling HIV replication and 
polyfunctional HIV-specific CD8 T cells have been associated 
with non-progressive HIV infection. However, the possible role of 
polyfunctional CD8 T cells in predicting post-treatment immune 
reconstitution has not yet been explored. Aim of this study 
was to identify functional markers predictive of immunological 
response to cART in chronic HIV-infected patients. 

Methods: A cohort of chronic HIV-infected individuals naive 
to cART were enrolled in the ALPHA study. CD4/CD8 T cell 
subsets, their differentiation/activation, as well as susceptibility 
to apoptosis were analyzed before and after 12 months of 
cART. Moreover, CD8 T cells polyfunctional response after HIV 
antigenic stimulation was also assessed.
Results: Results showed a significant correlation between 
worse CD4 T cell restoration and low frequency of Naïve CD4 
T cells, high frequency of Effector Memory CD4 T cells, and 
high susceptibility to apoptosis of CD4 T cells all before cART. 
Moreover, CD8 functional subsets expressing total macrophage 
inflammatory protein-1β (MIP-1b) or in combination with CD107a 
and interferon gamma (IFNg) were negatively associated to 
immune reconstitution.

Discussion: Our study shows that a more differentiated phenotype 
of CD4 T cells and MIP-1b-producing CD8 T cells could represent 
valuable predictors of worse immune reconstitution.

Conclusions: In conclusion, these parameters may be used as 
tools for identifying patients at risk of immunological failure 
during cART and eventually represent the basis for innovative 
therapeutic strategies.
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GENOME WIDE ANALYSIS REVEALS NEW FACTORS 
CONTRIBUTING TO HUMAN TH17 CELL DIFFERENTIATION 
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Purpose: T helper (Th)17 cells are CD4 T cells characterized by 
production of interleukin (IL)17A and F (1,2). IL-1b, IL-6, IL-23 
and TGF-b are all required for differentiation of human Th17 cells 
(3). However, the differentiation program of these cells is not 
fully understood. Our study aims at elucidating new mechanisms 
contributing to human Th17 cell generation and potentially 
involved in the acquisition of their pathogenic features.

Methods: We generated human Th17 cells from naïve CD4 
T cells in optimal condition (IL-1b, IL-6, IL-23 and TGF-b) and 
Th cells generated in a suboptimal Th17 condition, containing 
all cytokines except IL-1b. We performed a next-generation 
RNA sequencing on these cells at 48 hours and 5 days of 
differentiation. We validated genes by quantitative RT-PCR, 
and we selected factors whose function has been studied by 
silencing its expression with siRNA approach. 

Results: Our analysis revealed that most genes discriminating 
Th17 differentiated from undifferentiated cells are induced at 5 
days. By comparing genes modulated at 48 hours and 5 days, we 
identified genes that are involved in Th17 differentiation process 
at early, late and both time points. Among these last genes, we 
selected factors whose expression has never been described in 
Th17 cells, and we demonstrated for the first time their role in 
the acquisition of specific features of Th17 cells.

Discussion: This study revealed new mechanisms involved in the 
generation of human Th17 cells. These findings have important 
implications in facilitating the understanding of Th17 cells and 
their pathogenic role in autoimmune diseases such as multiple 
sclerosis (4). 

Conclusions: In conclusion, we identified new factors that 
regulate human Th17 features and that could be targeted for 
the treatment of Th17-mediated autoimmune diseases.
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Purpose: It has been shown that many antigen experienced 
immune cells migrate back to the bone marrow (BM), where 
they can remain in bone marrow niches for an extended period 
of time. In this study a detailed phenotypical and functional 
characterisation of immune cells isolated from human bone 
marrow was analysed. Various cellular senescence markers were 
used to determine if the accumulation of highly differentiated 
CD8+ T cells in the aging bone marrow limits the possibility of 
the accumulation of other immune cells. Chronic infection such 
as Cytomegalovirus (CMV) was also considered in the analysis 
to determine if survival trends could be seen among long living 
immune cells.

Methods: Bone Marrow Mononuclear cells were isolated from 
human bone marrow samples using collagenase digestion 
and density gradient centrifugation. Surface and senescence 
phenotypes were characterised using flow cytometry. Cells were 
stimulated with PMA Ionomycin for Intracellular staining and 
cytokine production was also analysed using flow cytometry.

Results: Multiple correlations are seen between cell subsets 
found in the Aging bone marrow, as well as with age. The 
number of CD8+CD28- T cells which correlate positively 
with age, negatively correlates with IgM Memory B cells 
(CD27+IgD+CD19+), and positively correlates with CD4 Effector 
Memory cells (CD45RO+CCR7-). Several senescent phenotypes 
are more prevalent in CMV seropositive individuals, and there is 
a higher expression of inflammatory cytokines such as IFN? and 
TNF?.

Discussion: From these preliminary data the concept of 
immunological bone marrow niches comprising of limited space 
suggests to affect the immune cell composition in the aging 
bone marrow. The accumulation of one cell type in the bone 
marrow, may limit the possibility of others being maintained. 
Further investigation would focus on where these limitations are 
set and whether the specificity of these long living memory cells 
effects their ability to migrate back to the bone marrow. 

Conclusion: The accumulation of highly differentiated 
CD8+CD28- in the aging bone marrow has previously been 
shown, however the impact of this subpopulation on other cell 
subsets has not yet been described. The interactions of these 
subsets and the presence or absence of various differentiation 
and senescence markers may give us more information on 
the ability of the bone marrow to harbour long living immune 
cells, and whether there are limiting factors determining this 
possibility.
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Purpose: It would be important to identify subjects at risk to 
develop tuberculosis (TB) disease. RD1-based Interferon-γ 
Release Assays (IGRAs) cannot distinguish latent from active 
TB disease. Conversely, a positive response to HBHA-based 
IGRAs, among TB-infected subjects, correlates with Mtb 
containment and low risk of TB progression. Aim of this study 
is to characterize HBHA-immune responses in HIV-infected and 
uninfected subjects with active TB or latent TB infection (LTBI). 

Methods: 49 subjects were prospectively enrolled, 22 HIV-
uninfected (13 TB, 9 LTBI) and 27 HIV-infected (12 HIV-TB, 15 
HIV-LTBI). Whole blood and PBMC were stimulated with HBHA 
and RD1 antigens. IFNγ release was evaluated by ELISA whereas 
cytokine profile (IFNγ,TNFα,IL2) and phenotype (CD45RA,CD27) 
by FACS.

Results: Among LTBI individuals, HBHA stimulation induced IFNγ 
release in all the HIV-uninfected, while only 4/15 HIV-infected 
responded. Within the active TB, only 6/13 HIV-uninfected and 
1/12 HIV-TB patients responded. Differently than what observed 
for RD1, the cytokine profile of HBHA-specific T cells evaluated by 
FACS showed that the CD4 T cells were mostly monofunctional. 
Conversely, CD8-specific T cells were mostly monofunctional 
for both HBHA and RD1 stimulations. The phenotype of HBHA-
specific T cells showed a predominantly central memory (CM) 
and effector memory (EM) phenotype in CD4 T cells without 
differences among the groups. Differently, HBHA-specific CD8 
T cells, showed mainly a CM and naive phenotype in LTBI group 
while TB, HIV-LTBI and HIV-TB groups were characterized by EM 
or terminally differentiated (TEMRA) phenotypes.

Conclusions: These results may help to better define 
immunological correlates of protection from TB disease.
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Purpose: Prep1 is an homeodomain transcription factor, which plays a 
key role in early development, in the regulation of energy homeostasis 
and metabolism(1). Prep1 heterozygous mice (Prep1i/+) are protected 
from diabetes(2). Given the link between metabolic alterations and 
immune system functions, this study aims at characterizing the role 
of Prep1 in the modulation of immune response, associated with 
protection from metabolic and immune-mediated disorders.
 
Methods: Immune-phenotyping and activation of immune cells 
have been made by cytofluorimetric analysis, cytokine levels 
by Luminex technology, whereas proliferation and suppression 
assays have benn performed by thymidine incorporation. 
The metabolic profile of CD4+ T cells has been assessed by 
extracellular flux analyzer and the intracellular biochemical 
events by western blotting.

Results: Prep1i/+mice showed a reduced T cell proliferation, impaired 
expression of activation markers and decreased levels of pro-
inflammatory cytokines, as compared to their littermate controls. These 
effects were secondary to a reduced activation of the mammalian-
target of rapamycin (mTOR) pathway, cell growth arrest and an altered 
bioenergetic profile of CD4+ T cells. On the contrary, CD4+CD25hiFoxp3+ 
regulatory T cells (Treg) from Prep1i/+mice displayed a higher ex vivo 
proliferative capacity and increased suppressive activity, conferring 
to these mice protection from metabolic alterations and hepatic 
inflammation induced by high fat diet (HFD).

Discussion: Prep1 can represent a novel tool for potential 
therapeutic manipulation of immune system functions to control 
progression of metabolic disorders (such as obesity and type 2 
diabetes) and immune-mediated diseases.

Conclusions: These observations unmask a previously unknown 
role of Prep1 in the regulation of T cell function and provide a 
rationale for further investigating Prep1 as a possible target for 
immune-mediated disorders. 
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Purpose: Celiac Disease (CD) is a T cell mediated immune 
disease triggered by gluten. Gut-derived T cell lines (TCLs) have 
been largely used to dissect CD pathogenesis. Aim of this study 
was to validate the use of gluten-reactive TCLs as a sensitive 
bioassay to assess the gluten detoxification procedures, in 
addition to classical immunoenzymatic G12 and R5 methods.

Methods: TCLs were established from gut biopsies of 5DQ2 
celiacs by stimulating lymphocytes 3 times with gliadin and 
subsequently with PHA. Gliadins from two different wheat 
detoxifying strategies were in vitro assayed for immunogenicity. 
The first procedure used an endopeptidase (Kuma030) with high 
activity to degrade gliadins; in the second wet wheat kernels 
were treated by a short pulse in microwave (MTW). The gluten 
content was evaluated by R5 and G12 ELISA. Stimulatory activity 
of treated gliadins on TCLs was evaluated by detection of IFN-γ 
and cell proliferation.

Results: All TCLs produced high amount of IFN-γ or proliferated 
when exposed to wild type-gliadin. The treatment of gliadin 
with Kuma030 strongly reduced the T cell response in a dose-
dependent manner, similarly to the reduction of peptide 
amount, as detected by G12. On the other side gliadins from 
MTW kernels, resulted gluten-free when evaluated by the R5, 
but retained the ability to stimulate TCLs, as showed by high 
INF-γ production.

Discussion: The discrepancy in the detection of gluten 
epitopes in MTW-treated wheat between R5-ELISA and T cell 
assay indicates that some detoxifying methods may induce a 
conformational protein modification or aggregation, leading to 
false negative results by R5-method. By contrast, TCLs are less 
sensitive to conformational antigen changes and may detect 
more epitopes than those detected by R5 method.

Conclusion: The use of gut TCLs is of crucial importance to 
evaluate the efficacy of gluten detoxification technologies and 
should be a mandatory pre-clinical assay.
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Purpose: IL-10 is a dual cytokine since it inhibits T cell responses, 
but is also a potent B-cell growth and differentiation factor 
[1, 2]. In Systemic Lupus Erythematosus IL-10 is pathogenic 
because it promotes auto-reactive B-cells. Here we characterize 
a population of IL-10+ T cells that express CCR6 and help B cell 
responses, suggesting that these cells play a pathogenic role in 
SLE.

Methods: We purified T cells from human samples and test 
their capability to perform B cell help in a mixed T-B co-
culture. Reporter mice were used to monitor the presence of 
CCR6+IL-10+ cells in vivo.

RESULTS: We identified CCR6+ cells in human tonsils from 
healthy donors, and found that they are able to provide B cell 
help. We then compared them with Th17 cells, Tfh cells, and 
Tr1 cells, and found that these cells represent a distinct B helper 
T cell population. We than tested the presence of CCR6+ cells 
in vivo and found that they are able to provide B cell help in 
a partially IL-10 dependent manner. Finally, we checked the 
presence of CCR6+ in patients with active SLE and found that 
they are accumulated and contribute to the systemic IL-10 and 
autoantibody production, thus promoting disease progression.

Discussion: CCR6+IL-10+ T cells represent a distinct population 
which might be tolerogenic at the steady state but could be 
activated by recall antigens; we speculate that these cells could 
have a context dependent function, and, consistently, we show 
that IL-10-producing CCR6+T-cells from secondary lymphoid 
organs have potent B helper functions in humans and mice.

Conclusions: We identified a novel population of B-helper 
T-cells that might play a prominent pathogenic role in SLE. 
The monitoring of these cells might be a prognostic marker of 
SLE progression and/or activity, and targeting their B-helper 
functions is a promising therapeutic strategy.
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Purpose: Autophagy is a catabolic process that delivers 
cytoplasmatic material and damaged organelles to lysosomes 
for degradation. This process has emerged as central for 
lymphocyte homeostasis as well as for the generation of a 
productive immune response1. Among the components of the 
intraflagellar transport system (IFT), recent studies have revealed 
a new role for IFT20 in autophagy in ciliated cells2 beyond its 
well-established function in ciliogenesis. Since IFT20 acts as a 
crucial player in the orchestration of vesicular trafficking and 
cell activation in the non-ciliated T cell3, here we assessed the 
potential role of IFT20 in T cell autophagy.

Methods: We measured the autophagic flux in control and 
IFT20 knocked-down (IFT20KD) T cells by immunoblot 
detection of LC3-II. We then analysed the association of IFT20 
with components of the Beclin-1/class III PI3K complex (PI3KC) 
as well as specific autophagy-related (ATG) proteins by co-
immunoprecipitation experiments. Finally, we investigated the 
impact of IFT20 depletion on autolysosome generation and 
function by confocal microscopy and immunoblotting.

Results: We found that IFT20 interacts with components of 
Beclin1/PI3KC and is required for the assembly of the phagophore-
initiating complex. IFT20 depletion resulted moreover in a defect 
in cargo degradation following autophagosome-lysosome fusion 
due to defective traffic of cathepsin D to lysosomes. 

Discussion: We provide evidence that IFT20 is required for at 
least two steps of the autophagic process: i) nucleation of the 
autophagosomal membrane by participating in the assembly 
of Beclin-1/PI3KC and ii) cargo degradation by regulating 
cathepsin D delivery to lysosomes and thus indirectly impacting 
on autolysosome function.

Conclusions: Collectively, our results suggest a function for 
IFT20 as a novel multifunctional regulator of T cell autophagy. 
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Purpose: The several unsuccessful treatments in metastatic 
cancers might miss cancer stem cells (CSC), which play a 
critical role in cancer. The identification of oncoantigens 
(OA) expressed by CSC may provide new targets for cancer 
therapies [1].

Methods: A transcription profiling analysis of the ErbB2+ 
TUBO cell line cultured as epithelial cells or tumorspheres was 
performed. Integrating data obtained with meta-analyses of 
7 human breast tumor data sets we identified xCT, a channel 
that supports glutathione synthesis, as a new CSC OA that was 
validated in vitro and in vivo (2). To set up immunotherapies 
targeting xCT, we used xCT plasmids or an approach based on 
bacteriophage MS2 virus-like particle (VLP) or Bovine herpesvirus 
4 based (BoHV4) technologies. Using genetic approaches, we 
produced VLPs displaying different xCT extracellular domains 
(ECD) or BoHV4 coding for xCT full protein.

Results: xCT expression increases over tumorspheres passages 
and its silencing significantly reduces tumorsphere generation. 
In vivo immunotargeting of xCT slows established subcutaneous 
tumor growth and impairs pulmonary metastasis formation in 
mice challenged with syngeneic tumorsphere-derived cells. This 
effect depends on the generation of specific antibodies that 
alter CSC self-renewal and redox balance and is improved when 
combined with cytotoxic drugs. 

Discussion: We developed new vaccines targeting a freshly 
identified breast CSC OA, xCT, whose inhibition strongly impairs 
mammary tumor development and metastases.

Conclusions: This study provides a new tool for the design of 
combined therapeutic approaches that efficaciously target both 
breast CSC and differentiated cancer cells, leading to both 
cancer treatment and prevention of metastases.
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Purpose: Due to the many similarities with its human 
counterpart, canine (c) malignant melanoma (MM) offers an 
excellent opportunity for translational clinical investigations. 
The chondroitin sulfate proteoglycan (CSPG)4 is an attractive 
immunotherapy target for both human (Hu) and cMM. We have 
demonstrated the clinical efficacy of a DNA vaccine against Hu-
CSPG4 in a veterinary trial [1, 2]. Nevertheless, some vaccinated 
dogs eventually died because of metastasis. To increase the 
efficacy of our approach, we employed a hybrid plasmid coding 
for chimeric CSPG4 protein, expected to be effective in both 
veterinary and human settings.

Methods: We generated a hybrid plasmid in part derived from 
the Hu- and in part from the dog (Do)-CSPG4 sequences. 
We tested the safety and immunogenicity of HuDo-CSPG4 
intramuscular DNA vaccination followed by electroporation 
(electrovaccination) in mice, in dogs with stage II-III surgically 
resected CSPG4+ oral MM, and in a human setting.

Results: The chimeric HuDo-CSPG4 is immunogenic in mice. In 
dogs HuDo-CSPG4 electrovaccination causes no side effects and 
induces antibodies (Ab) against both Hu- and Do-CSPG4, whose 
mechanism of action is under investigation. Most importantly, 
HuDo-CSPG4 vaccine is effective in significantly increasing the 
survival of canine MM patients. Interestingly, data obtained in 
vitro with T cells from human healthy donors also suggest HuDo-
CSPG4 is more immunogenic than Hu-CSPG4 plasmid.

Discussion: The employ of hybrid HuDo-CSPG4 plasmid is an 
effective way to break immune tolerance against the self antigen 
in dogs and humans.

Conclusions: Considering the anti-tumor efficacy of HuDo-
CSPG4 vaccine in canine patients and the high translational 
power of comparative oncology studies, these results could be 
of impact for both veterinary and human clinical panorama.
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Purpose: Immunogenic cell death (ICD) of tumor cells 
induced by chemotherapeutic drugs plays a key role in tumor 
immunotherapy. In fact, ICD affects antigen presentation leading 
to an improved anti-tumor T-cell response. Here, we aim to i) 
identify new immunogenic antigens from lung adenocarcinoma 
(LA) cells that result from chemotherapy-induced ICD, ii) assess 
the role of new antigens in survival and immune response 
improvement. 

Methods: A primary lung cancer cell line (Pt4N), isolated and 
characterized for the expression of the epithelial marker EpCAM 
and for sensitivity to Cisplatin (CDDP), was metabolically labeled 
for the Stable Isotope Labeling by Amino acids in Cell culture 
(SILAC) using light (L-Lys; L-Arg) and heavy (13C6Lys; 13C6 

15N4Arg) 
media. Light labeled cell line was subsequently treated with CDDP 
(0,625µM, 72h) inducing apoptosis. Then, untreated and CDDP-
treated cells were sorted into separated populations (viable, 
or early and late apoptotic): viable and late apoptotic fractions 
were submitted to nano-Liquid Chromatography Tandem Mass 
SpectRomatry to identify the differentially expressed proteins.

Results: Using a SILAC proteomic approach we obtain a large 
number of potential targets in late apoptotic fraction, with their 
relative abundance compared to viable cells. 

Discussion: Focusing on over-expressed proteins in apoptotic 
cells we assess their function and cancer correlation using 
specific bio-informatics tools. Finally, using LA patients-derived 
memory T cell we analyze the immunogenicity for the new tumor 
associated antigens (TAAs) validation.

Conclusions: The T-cell interrogation system represents a 
strategy of reverse tumor immunology: it allows both to validate 
ICD in terms of improvement of tumor-specific responses and 
to identify chemotherapy-induced immunogenic TAAs as new 
prognostic tumor biomarkers. 
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Pancreatic ductal adenocarcinoma (PDA) is a highly aggressive 
malignancy characterized by resistance to chemo and 
radiotherapy. Emerging results support the role of immune 
system in creating a PDA-prone environment. 

Purpose: To identify new targetable surface molecules by an 
in vivo screening of inflammatory-related proteins driving PDA 
progression.

Methods: We forced the expression of inflammatory-related 
genes in PDA cells and obtained hundred clones that were 
orthotopically injected in syngeneic C57BL/6 mice. We purified 
RNA from grown tumors and analysed by quantitative-PCR which 
genes promoted mass formation. Those genes were individually 
validated in vivo. In vitro assays as viability, migration and 
invasion were performed to characterize their biological role.

Results: To gather which gene gave advantages in in vivo growth 
we used a murine PDA cell line with low ability to grow when 
orthotopically injected in a syngeneic pancreas or to form 
metastases when injected intravenously. A first pool of ten clones 
injected in parallel to parental PDA cells, allowed identifying 
three genes, which were able to give rise tumor masses. In vitro 
analysis confirmed higher viability and migration rate for some 
of these clones that may be responsible for in vivo behaviour. 

Discussion: We have demonstrated that an in vivo gain-of-
function screen is suitable to identify inflammatory-related 
genes that promote PDA growth. Of note, all selected genes 
code for surface molecules that might represent candidate 
target to which develop inhibitory antibodies. We previously 
demonstrated that DNA-based vaccination strategy targeting 
a PDA-associated antigen, namely alpha-enolase (ENO1), 
significantly prolongs survival in a PDA mouse model by eliciting 
an integrated humoral and cellular immune response. 

Conclusions: To this end, passive immunotherapies combined 
with ENO1-vaccination might represent an effective strategy 
to target PDA-related inflammation and enhance anti-tumor 
response.
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Pancreatic ductal adenocarcinoma (PDA) is one of the most 
lethal cancer, both for lack of effective screening method and for 
resistance to chemotherapy (CTX) and radiotherapy. However, 
some chemotherapeutic agents, such as Gemcitabine (GEM) 
have an immune modulating effect and more immunogenic 
antigens can be induced by CTX and targeted by passive or 
active immunotherapy.

Purpose: To discover TAAs that might be selected for 
immunotherapy, antibody response in PDA patients’ sera were 
analyzed before and after CTX. TAAs selected on the basis of 
their increased recognition after CTX were used to evaluated 
whether PDA patient autologous T cells have an increased TAAs 
specific response after chemotherapy.

Material and Method: Antibody response in sera of PDA 
patients, before and after CTX treatments, has been analyzed 
by Serological Proteome Analysis (SERPA) on 2-dimensional gel 
electrophoresis proteome map of CFPAC PDA cell line and the 
antigens recognized were identified by mass spectRomatry. T 
cell proliferation was evaluated by 3H-Thymidine incorporation 
assay on patients’ PBMC stimulated with TAAs.

Results: Several recognized antigens correlate with over-
expressed genes in PDA. The increased antibody recognition 
of four of these antigens correlates with longer survival. The 
antigens recognized more frequently by patients have been 
selected for the analysis of T cell response. In most cases PDA 
patients’ PBMC obtained from the draw blood after one or two 
cycle of CTX showed higher T cell proliferation than before CTX.

Discussion: Data indicated that in PDA patients CTX induces 
an increase of antibody and T cell response to a series of TAAs 
whose expression is up regulated in PDA.

Conclusions: The identification of these antigens forms a 
platform for ongoing immunological studies aimed to assess 
the ability of these TAAs, to induce specific helper and cytotoxic 
response to PDA.
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Purpose: To identify targetable oncoantigens expressed during 
non small cell lung cancer (NSCLC) development, we performed 
a gene expression profile analysis in KrasG12D mice that develop 
NSCLC, mimicking several features observed in lung cancer 
patients [1]. Among the genes overexpressed in KrasG12D mice, 
the tyrosine kinase receptor ROS1 was identified as a candidate 
to be further investigated for immunotherapeutic strategies.

Methods: Organs of 10, 20 and 30 week-old wild type (wt) and 
KrasG12D mice were collected for the analysis. A ROS1+ cell line 
(KL-ROS1) was generated from a KrasG12D mouse lung tumor. The 
efficacy of ROS1-immunotargeting was evaluated using a mouse 
or a human anti-ROS1 DNA vaccine. Finally, tumor infiltrating-
lymphocyte (TIL) analysis was performed by flow cytometry in 
KrasG12D mice at 10 and 30 weeks of age.

Results: ROS1 overexpression was detected in both primary lung 
tumors and metastasis from KrasG12D mice. Interestingly, cancer 
stem cell (CSC) enriched-lung spheres, derived from KL-ROS1 
cells, were also ROS1+. Anti-ROS1 DNA vaccination against both 
KL-ROS1 subcutaneously injected cells and spontaneous lung 
tumors was quite effective. However, to identify the potential 
immunosuppressive mechanism that could affect the success 
of the DNA vaccines, we evaluated the evolving TIL during 
lung cancer progression in KrasG12D mice. A prominent CD3+ 
infiltration characterized the early stage of tumor progression 
while immunosuppressive cells dominated the late response.

Discussion: Its overexpression in lung tumors, in metastasis and 
in CSC-enriched lung spheres suggests that ROS1 could be 
involved in the early and late stages of NSCLC progression and 
metastatization, making it an even more interesting target.

Conclusion: The combination of anti-ROS vaccination with the 
modulation of the immunosuppressive microenvironment in the 
lung lesions could result in an effective strategy to fight against 
ROS1+ tumors.
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Purpose: We have analysed frequency, phenotype and functions 
of gd T cells infiltrating CRC and correlated levels of intratumoral 
gd T cells with any of the established clinicopathologic features 
described for CRC.

Methods: CRC-infiltrating gd T cells were from a cohort of 70 
patients. Expression of surface and intracellular markers were 
determined by flow cytometry. Tissue microarray (TMA) and 
transcriptome analysis were performed on two independent 
cohorts consisting of 185 and 585 patients, respectively. 

Results: The majority of gd T cells in both CRC and adjacent 
normal tissues expressed Vd1, but intratumoral gd did not exhibit 
a distinct prevalence and distribution of Vd1 and Vd2 subsets, 
compared to adjacent normal tissue. Most Vd1 in tumor tissues 
were effector memory phenotype, whereas intratumoral Vd2 
had more heterogeneous phenotype and both Vd1 and Vd2 in 
CRC and adjacent normal tissues preferentially produced IFNg, 
but very low IL-17. IFNg production by both Vd1 and Vd2 was 
significantly reduced in tumor tissue. Culture supernatants from 
cancer stem cells, but not from cancer associated fibroblasts, 
inhibited in vitro proliferation and IFNg production by gd, CD4 
and CD8 T cells lines.TMA and transcriptome analyses revealed 
that patients without lymph node metastasis and containing 
abundant gd and IFNg had significantly longer 5-year disease 
free survival rate.

Discussion: Phenotypic and functional analysis indicates 
that gd producing IFNg are a major component of normal 
and CRC tissues, and that inhibitory molecules produced in 
tumor microenvironment have a profound effect on several 
components of T cell responses. Both TMA and transcriptome 
analysis demonstrate that abundant gd and IFNg significantly 
correlate with longer 5-year disease free survival rate.

Conclusions: Our study highlights a complex interplay between 
the tumor microenvironment and gd T lymphocyte response as 
an important determinant of the final outcome of CRC patients.
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Purpose: We have assessed the frequencies of tumor-infiltrating 
and circulating gd cells and Tregs from squamous cell carcinoma 
(SCC) patients, and their correlation with progression or survival.

Methods: SCC-infiltrating and circulating gd were analysed in 
a cohort of 47patients. Expression of surface and intracellular 
markers was determined by flow cytometry. Supernatants 
from cancer stem cells, cancer-associated fibroblasts and 
differenciated cancer cells were obtained from SCC patients and 
normal tissues (n = 10).

Results: Vd1 infiltrated SSC tissue at higher levels than normal 
skin, and PBMC of patients and healthy subjects, while Vd2 
showed higher frequency in PBMC than in tissue, either in 
cancer patients than in healthy donors.Tumor-infiltrating gd 
preferentially showed an effector memory phenotype and made 
both IL17 and IFNg. IL17-producing gd amongst TILs were 
higher in patients with advanced disease, while the levels of 
IFNg-producing gd were higher in SCC patients at early stage 
of disease. Different cell types in tumor microenvironment 
produced chemokines capable to recruit circulating gd to the 
tumor site and cytokines capable to reprogram gd to IL17 
production. Tregs were decreased in blood of SCC patients, 
but were increased in tumor compartment. Frequencies of 
infiltrating Vd2 and Tregs differently correlated with tumor stage 
and ROC curve analysis suggest that the Vd2/Treg ratio might 
be of diagnostic potential.

Discussion: Our findings demonstrate that gd cells home to 
the tumor site, displaying differential cytokine production at 
different stages of tumor growth. Analysis of the Vd2/Treg ratio 
suggests that a reciprocal relationship may exists between Tregs 
and Vd2 in vivo, which is largely influenced by specific tumor 
microenvironment.

Conclusions: Our study suggests that phenotype and function 
of γδ are largely shaped by tumor microenvironment, thus 
differentially affecting patients prognosis.
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Purpose: Colorectal cancer (CRC) is the second leading cause 
of cancer-related deaths in Italy. The CRC etiology has been 
recently linked to the gut microbiota. However, CRC-associated 
microbiota and the correlation with immune response is still 
largely unexamined. 

Methods: Bacterial signatures from saliva, stools, and CRC 
biopsies of 30 control subjects and 30 CRC patients were 
detected using Next-Generation Sequencing (NGS) approach. 
DNA was extracted from each sample and used for Illumina NGS 
and species-level analysis was performed. Tumor-infiltrating 
lymphocytes were isolated from CRC patients and subsequently 
cloned and characterized.

Results: NGS analysis showed significant differences in bacterial 
population composition between control and CRC groups. The 
bioinformatic analysis revealed that i) control and CRC patients 
had different stool microbiota compositions, ii) representatives of 
Fusobacterium sp. genus seem to exhibit an association with the 
CRC group. Immunological analysis revealed that the number of 
intratumoral T cells that have a regulatory profile (Tregs) or are 
anergic increases in CRC patients. 

Discussion: We observed an enrichment of Bacteroidetes phylum 
in CRC patients, whereas Firmicutes were over-represented in 
healthy controls. Bacteroidetes are highly associated with colon 
cancer because consumption of red meat and a high-fat diet 
(Western diet) stimulates bile flow, which, in turn, specifically 
stimulates Bacteroidetes. Furthermore, immunological profile in 
CRC patients seems to be impaired because the increased Tregs 
are able to antagonize the anti-cancer role of effector T cells 
(primarily, Th1).

Conclusions: Gut microbial composition differ between control 
subjects and CRC patients, that also, showed an intratumoral 
immune response with regulatory profile. These data suggest 
that a mutual interplay between gut microbiota and host immune 
system can be related to CRC development.
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Purpose: Bone marrow (BM) endothelial cells (EC) are in close 
contact with CD8 T cells that come and go across the permeable 
capillaries. We analyzed the antigen presenting capacities 
of EC from BM of patients with multiple myeloma (MM) and 
monoclonal gammopathy of undetermined significance (MGUS).

Methods: BM EC from MGUS and MM patients were analyzed 
and compared with regard to their frequency, expression of HLA 
I antigen processing-presenting molecules, capacity to present 
antigens to and activate CD8 T cells. Experimental procedures 
included flow cytometry, immunomagnetic isolation, culture and 
stimulation of cells, proliferation assays, immunostaining and 
microscopy. 

Results: In both MGUS and MM patients, almost all BM EC 
express HLA class I and lymphocyte function-associated antigen 
3 (LFA3) molecules, whereas between 10 and 25% express the 
costimulators CD80, CD86 and CD40, and the inducible co-
stimulator ligand (ICOS-L) thus suggesting a semi-professional 
antigen presenting phenotype. The EC immune/standard 
proteasome subunit ratio is in favor of immunoproteasome 
subunits as would normally be in professional antigen presenting 
cells. BM EC can present HLA class I-restricted tumor antigens to 
and activate CD8 T cells. Tumor-specific autologous CD8 T cells 
are CD45RA-CCR7- and produce more IL-10 (90%) and TGF-b 
(80%) than IFN-g (10%). 

Discussion: Tumor-specific effector CD8 T cells in BM of patients 
with MM are inefficient because of the concomitant presence 
of endothelial cell-reactive tumor-specific memory CD8 T cells 
producing IL-10 and TGF-b.

Conclusions: BM EC promote MGUS-MM progression through a 
novel mechanism of immune escape.
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Purpose: Natural Killer (NK) cells recognize low HLA class I 
expression typical of melanoma cells (1). Peripheral blood 
frequencies of CD56bright and CD56dim NK cell subsets are 
subverted in stage III melanoma patients (2). This research 
aims to validate and identify additional changes in the NK cells 
repertoire characterizing the transition from the different stages 
of melanoma that can improve the patient’s diagnosis.

Methods: 2 healthy donors (HDs) and 191 melanoma patients 
(MPs) were enrolled. PBLs were isolated by Ficoll gradient and 
analysed by multiparametric immunofluorescence staining. 
Smaller subsets of Hds and MPs were used for seric cytokines 
analysis and CD107a mobilization assay. Data were analysed 
both in multivariate mode by SIMCA software and in univariate 
mode by paired t-test, ANOVA or Kruskal-Wallis test. p-values ≤ 
0.05 were considered statistically significant.

Results: Compared HDs, MPs show an increase of CXCR2 and 
NKG2D and a reduction in NKp46 frequencies in the NKdim 
cell subset. Of notice, stage II MPs have a higher percentage 
of circulating NK cells and a lower percentage of T cells. Both 
stage II and III MPs show reduced CD57 frequency and NKp46 
expression on the NKdim cells, that correlates with lack of 
responsiveness to K562 cells pulsing. 
Seric concentrations of MCP1 exceeded the physiological range 
in all the MPs, while only in stage IV MPs there are also higher 
concentration of IL-6, IL-8 and IL-15.

Discussion: We confirm that in MPs there is an expansion of 
circulating CD56dim CXCR2+ cells and increased seric levels of 
cytokines known to be involved in melanoma metastatic spread 
(2). Surprisingly, stage IV MPs have more mature and responsive 
NK cells in the periphery, suggesting a lower capability of these 
cells to migrate at the tumor site.

Conclusions: Our study confirm that NK cell subsets with 
different activities are selectively expanded among the different 
melanoma stages.
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Purpose: Recent findings unraveled the involvement of Nuclear 
factor of activated T cells (NFAT) in cancer. NFAT activation 
may have both direct effects on tumor cells and indirect effects 
on tumor microenvironment. In murine mammary tumor cell 
lines constitutively activated NFAT promotes proliferation and 
metastasis, two hallmarks of cancer initiating cells (CICs). NFAT 
gene targets include COX2 and mPGES-1, required for the 
prostaglandin (PG)E2 production. Interestingly, PGE2 production 
by tumor cells has been recently shown to be responsible for 
chemoresistance by promoting CICs proliferation and a pro-
tumor microenvironment.

Methods: NFAT signaling pathway-deficient mouse cell lines 
were generated. Sphere formation assay was used to estimate 
the percentage of CICs present in the population of tumor cells. 
Proliferation and viability were assessed by cell cycle analysis. 
Tumor formation and metastases in vivo were evaluated by 
transplanting VIVIT-transfected tumor cells and their mock 
counterpart in Balb/c mice.

Results: In a murine mammary tumor cell line (4T1) we observed 
that the inhibition of NFAT decreases the percentage of Sca1+ 
cells and reduces the ability to generate tumorspheres. NFAT 
inhibition affects the cell cycle in sphere-forming condition, 
increasing the percentage of cells in G0/1 phase and reducing 
that in S phase. Preliminary in vivo experiments showed that 
NFAT inhibition does not alter tumor formation while it impairs 
the ability to metastasize.

Discussion: Our results in 4T1 cells suggest that NFAT may have 
an intrinsic role in regulating CICs maintenance. NFAT inhibition 
impairs cell cycle progression in sphere-forming condition while 
it has no effect on cells in adhesion condition. Preliminary in vivo 
experiments confirmed the in vitro data.

Conclusion: Understanding the role of NFAT signaling pathway 
that regulates tumor progression will provide novel perspective 
for future pharmacologic intervention against cancer.
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Purpose: DARPin® MP0250 (Molecular Partners AG, Switzerland) 
belongs to a novel class of innovative molecules exploited in 
cancer therapy that simultaneously binds VEGF-A and HGF with 
high specificity. Considering the role of VEGF-A and HGF in MM 
associated angiogenesis (1,2) we investigated whether MP0250 
exerts antiangiogenic effects in MM.

Methods: Endothelial cells from MM patients (MMECs) were 
treated with MP0250 and VEGFR2/cMET signaling was evaluated 
by western blotting. In vitro functional assays were performed 
(angiogenesis, wound healing, chemotaxis and adhesion). 
In vivo antiangiogenic potential of MP0250 was analyzed by 
chorioallantoic membrane (CAM) assay and by matrigel plug 
assay. Syngeneic 5T33MM mice were treated with MP0250 (4 
mg/kg, every 72 hours, intraperitoneally), Bortezomib (0,6 mg/
kg, twice a week, subcutaneaously) or the combination (combo) 
for 21 days. Microvessel density and tumor load were measure.

Results and Discussion: The treatment of MMECs with MP0250 
reduced VEGFR2 and cMET phosphorylation and affected 
the dependent intracellular signaling cascade. In vitro studies 
showed that MP0250 inhibited MMECs functions. It altered the 
structure of the capillary network compared to the treatment 
with anti–VEGFA or anti-HGF agents and strongly synergized 
with Bortezomib halting MM-associated angiogenesis. In vivo, 
MP0250 significantly reduced the number of newly formed 
capillaries in the CAM assay and in the matrigel plug assay. In 
5T33MM mice MP0250 administered as single agent decreased 
the microvessel density without affecting tumor load, while in 
the combo group a reduction of tumor load was observed.

Conclusions: The study demonstrated the antiangiogenic 
potential of MP0250 and provides the basis for a novel targeted 
therapeutic approach in MM. 
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Purpose: Multiple Myeloma (MM) is defined as a neoplastic 
disease characterized by uncontrolled proliferation of plasma cells 
that covers 1% of all malignant tumours and about 10-15% of all 
the haematological malignancies. In this scenario it is necessary 
the development of new biological targets in order to enhance 
the current therapeutic strategies, such as, for instance, the use 
of the proteasome inhibitor bortezomib (Bort)1. Autophagy is 
a catabolic process well conserved among all mammals that 
has the pivotal role of keeping cells homeostasis by clearing 
and recycling any damaged or useless parts of a cell2. Due 
to the ability of preventing the fusion between lysosomes and 
autophagosomes, Chloroquine (Cq) has been identified as one 
of the best inhibitor of autophagy3. In this study we investigate 
on the effects achieved by the combination of Bort and Cq on 
MM cell line RPMI-8226, on Human Umbelical Vein Endothelial 
Cell line (HUVEC) and on ECs isolated from patients with the 
Monoclonal Gammopathy of Undermined Significance (MGECs) 
and MMECs in vitro. 

Matherials and Methods: Cells have been treated with Bort 
and Cq alone or in combination, for different time points and 
concentrations. Specific antibodies for LC3-II and p62 protein 
have been used to describe autophagy modulation by western 
blot. Moreover, induction of apoptosis has been studied with 
Annexin V:PE Apoptosis Detection Kit I. Cell viability was 
determined by CellTiter-Glo¨.

Results: 100uM and 4h treatment with Cq were selected as best 
conditions to achieve the blockade of autophagy in RPMI-8226, 
HUVEC, MGECS and MMECs. Bort treatment seems to increase 
the autophagic flux more in MMECs than MGECs. On the other 
side, Cqcundoubtedly improves the Bort treatment in RPMI-
8226. 

Discussion: Introduction of autophagy in MM treatment could 
be a promising alternative although we need to clarify the role 
of this process in MM. Bort treatment seems to be enhanced by 
the inhibition of autophagy although further experiments will be 
done to clarify this theory. 
 
References
1.  Berenson A et al. Outcomes of multiple myeloma patients 

receiving bortezomib, lenalidomide, and carfilzomib. Annals 
of Hematology 2017; 96: 449-59, doi:10.1007/s00277-016-
2889-2.

2.  Jin M, Klionsky, DJ. Regulation of autophagy: modulation of 
the size and number of autophagosomes. FEBS Letters 2014; 
588: 2457-63, doi:10.1016/j.febslet.2014.06.015.

3.  Ye H et al. Chloroquine, an autophagy inhibitor, potentiates 
the radiosensitivity of glioma initiating cells by inhibiting 
autophagy and activating apoptosis. BMC Neurology 2016; 
16: 178, doi:10.1186/s12883-016-0700-6.

P12.15
JAM-A ROLE AS A PROGNOSTIC FACTOR AND NEW 
THERAPEUTIC TARGET IN MULTIPLE MYELOMA
Antonio Giovanni Solimando1, Andreas Brandl2, Katharina 
Mattenheimer2, Carolin Graf2, Miriam Ritz2, 
Anna Ruckdeshel2, Thorsten Stühmer3, Martina Rudelius4, 
Maria Antonia Frassanito1, Vanessa Desantis1, 
Giuseppe Di Lernia1, Andreas Rosenwald4, Franz Jakob5, 
Angelo Vacca1, Hermann Einsele3, Andreas Beilhack2 
1Department of Biomedical Science, Section of Internal 
Medicine, University of Bari “Aldo Moro” Medical School, Bari
2Interdisciplinary Center for Clinical Research Laboratory, 
3Division of Hematology and Oncology, Department of Internal 
Medicine II, University Hospital of Würzburg, Würzburg - 
Germany
4Institute of Pathology, University of Würzburg and 
Comprehensive Cancer Center Mainfranken, Würzburg - 
Germany, 5Orthopedic Center for Musculoskeletal Research, 
Orthopedic Department, University of Würzburg, Würzburg - 
Germany

Purpose: Our aim was to verify the hypothesis that the cell 
membrane protein Junctional adhesion molecule-A (JAM-A) 
may represent a novel target and a clinical biomarker in multiple 
myeloma (MM). 

Methods: We evaluated JAM-A expression by real time PCR 
(RT-PCR), fluorescence-activated cell sorting (FACS) and 
immunofluorescence (IF) in MM cell lines and in 132 MM patients 
at different stages. We then measured the concentrations of 
soluble JAM-A from MM and healthy subjects sera by enzyme 
linked immune assay (ELISA). JAM-A functions were investigated 
using transient gene silencing (siRNA) and JAM-A related 
angiogenesis in MM with in vitro and in vivo approaches. 

Results: We found elevated JAM-A levels in patient-derived 
plasma cells and endothelial cells (MMPCs and MMECs) 
compared to controls and a correlation with poor prognosis. 
Furthermore, we observed a significant increase of soluble 
JAM-A in the sera of MM patients compared to healthy subjects. 
In addition, MM cell lines showed high expression of both 
membrane and cytoplasmic JAM-A. Interestingly, inhibition of 
JAM-A using specific siRNA resulted in diminished tumorigenic 
potential. Remarkably, migration of MM cells was also impacted. 
Moreover, the JAM-A pathways supported PCs by regulating 
MMEC adhesion and angiogenesis. 

Discussion: To overcome drug resistance and to improve clinical 
strategy, approaches directed to both MMPCs and bone marrow 
microenvironment are under investigation. Despite JAM-A is 
associated with invasion and metastasis in several cancers, the 
role of JAM-A in MM is unclear. Our findings suggest that JAM-A 
is a biomarker of malignancy in MM and that soluble plasma 
JAM-A may contribute to serum-based clinical stratification. 

Conclusions: JAM-A dysregulation in MM is important in both 
targeted therapy and as clinical parameter for MM.
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Purpose: The dysregulation of the epidermal growth factor 
receptors (EGFRs) promotes angiogenesis in several solid 
tumors [1]. The study aims to investigate whether EGFRs may be 
a target of angiogenesis inhibition in multiple myeloma (MM). 

Methods: The expression of EGFRs isoforms was evaluated on 
endothelial cells (ECs), purified from BM of both MM (MMECs) 
and Monoclonal Gammopathy of Undetermined Significance 
(MGECs) patients, by RT-PCR. EGFR’s ligands (EGF, TGFα, HB-
EGF) were investigated by RT-PCR and by ELISA on MMECs 
conditioned media (CM). The expression of EGFR1 was 
evaluated on MMECs treated with BM stromal cells (BMSCs) CM 
from active MM patient, or co-cultured with increasing ratios of 
RPMI8266 MM cells. In vitro angiogenic assays were performed 
treating MMECs with EGFR’s ligands and after EGFR1 inhibition 
using Erlotinib and after EGFR1 silencing.

Results and Discussion: EGFR1 was the most expressed receptor 
isoforms among EGFRs and its expression significantly increased 
on MMECs compared to MGECs, suggesting EGFR1 correlation 
with MM associated-angiogenesis. EGFR1 expression on MMECs 
was significantly increased treating cells with BMSCs CM and by 
co-culTorinog MMECs with growing numbers of RPMI8266, with 
or without transwell. The EGFR’s ligands were first investigated 
by RT-PCR to assess their expression in MMECs. Among them, 
HB-EGF secretion on CM was found to be higher compared to 
EGF and TGFα. Stimulation of MMECs with HB-EGF, EGF and 
TGFα improved MMECs angiogenic functions with variable 
potency. Instead, MMECs properties were halted by treatment 
with Erlotinib and by EGFR1 silencing, confirming the role of 
EGFR1 during angiogenesis.

Conclusions: We observed EGFR1 involvement in MM-
associated angiogenesis. EGFR1 expression and activation may 
be dependent from the changes of the BM microenvironment 
during disease progression.
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Background: Neutrophil function has long been limited to the 
acute phase of inflammation and resistance against pathogens. 
Neutrophils are among the inflammatory cells infiltrating the 
tumors and recent studies placed them as key effector cells in 
the orchestration of the inflammatory responses. However, the 
association between neutrophil infiltration, clinicopathological 
features and outcome in cancer patients remain to be clarified. 
Thyroid cancer (TC) is the most frequent cancer of the endocrine 
system. No studies are so far available investigating the role of 
neutrophils in TC. 

Objective: The aim of this study was to investigate the role of 
tumor-infiltrating neutrophils in TC. Methods: Highly purified 
human neutrophils (> 99%) from healthy donors were stimulated, 
in vitro, with conditioned media derived from the TC cell lines 
TPC1 and 8505c (TC-CM). Neutrophil functions (e.g. chemotaxis, 
activation, survival, gene expression and protein release) were 
evaluated. 

Results: We found that TC cell lines produced soluble factors 
able to promote neutrophil chemotaxis and survival. In 
particular, neutrophil chemotaxis toward TC-CM was mediated, 
at least in part, by CXCL8/IL-8. Neutrophil survival induced by 
TC-CM was mediated by GM-CSF. In addition, TC-CM induced 
neutrophil morphological changes and activation (CD11b 
and CD66b up-regulation, CD62L shedding) and modified 
neutrophil kinetic properties. Furthermore, TC CM induced the 
production of reactive oxygen species (ROS), the expression of 
pro-inflammatory factors (CXCL8/IL-8, VEGF-A) and the release 
of matrix metalloproteinase-9 (MMP-9). Preliminary experiments 
indicate that “tumor-educated neutrophils” co-coltured with TC 
cells favor tumor cell proliferation in vitro. 

Conclusions: TC cell lines produce soluble factors able to 
‘educate’ neutrophils towards an activated functional state. 
Experiments are in progress to better understand the role of 
these “tumor-educated neutrophils” in modifying TC behavior. 
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Purpose: Nivolumab is a fully human IgG4 monoclonal antibody 
that binds PD-1 with high affinity, blocking the interaction 
between PD-1 and its ligands. The inhibitory effect of PD-1 is 
accomplished through a dual mechanism, promoting apoptosis 
in antigen specific T-cells and reducing apoptosis in regulatory T 
cells. The aim of our study is to evaluate immunological change 
in immune response in particular of T cell subsets, occurring in 
NSCLC patients during PD-1 inhibitor treatments. 

Methods: Immunological evaluations of the selected patients 
has been performed before starting with nivolumab therapy, 
and after 60 days of treatment. The following phenotypical 
and functional parameters have been studied in each patient: 
the frequencies of lymphocytes subpopulations in peripheral 
blood, their cytokines production profile after in vitro polyclonal 
stimulation and also the frequency of Treg cells; in addition, we 
have evaluated the expression of cytotoxic molecules or/and 
inhibitory molecules on lymphocytes subpopulations. 

Results: Our preliminary data showed that patients treated 
with nivolumab have a clear enhancement of T-cell responses 
and cytokine production. The patients affected by NSCLC after 
treatment with nivolumab showed higher level in frequency of 
interferon gamma and TNF alfa CD8+ and CD4 + producing T 
cells and also higher level of perforin and granzyme expressing 
CD8+ and CD4+ T cells. Furthermore the frequency of Treg cells 
have been reduced.

Discussion: Our preliminary data suggest that nivolumab 
treatment could potentiate T-cell response in NSCLC, that could 
allow the immune system to fight the cancer 

Conclusions: The inhibition of the interaction between PD-1 and 
its ligands may contribute to suggest new therapeutic strategies 
for cancer immunotherapy. 
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Introduction: Peroxisome Proliferator Activated Receptors 
(PPARs) are transcription factors implicated in cell differentiation 
and in various metabolic processes. Three isotypes (α, β/δ, γ) 
have been identified and are all expressed on endothelial cells 
(ECs). However the role of PPARβ/δ in multiple myeloma (MM) 
endothelial cells (MMECs) is unclear [1]. The project aims to 
elucidate whether PPARβ/δ may be involved in MM-associated 
angiogenesis.

Methods: ECs have been purified from bone marrow of 
patients with MM (MMECs) and Monoclonal gammopathy of 
undetermined significance (MGECs). PPARβ/δ expression was 
evaluated by RT-PCR and western blotting. MMECs were treated 
with GW501516 and GSK3787, a selective agonist and inhibitor 
respectively, and angiogenesis functional assays (spreading, 
migration, matrigel assay) were performed. MMECs were 
directly and indirectly co-cultured with MM cells (RPMI8266) 
using increasing ratios of RPMI8266 and PPARβ/δ expression 
and cell activation was evaluated.

Results: Expression of PPARβ/δ was higher on MMECs compared 
to MGECs. Its activation stimulated MMECs in vitro angiogenesis 
by mRNA over-expression of angiopoietin like-4 protein, elastin, 
fibronectin and collagen. Data were also confirmed by PPARβ/δ 
inhibition. Moreover co-cultures of MMECs with RPMI8266 at 
different cell ratios, in the absence or presence of transwell, 
stimulated the release of PGI2 by MMECs enhancing PPARβ/δ 
expression and activation.

Discussion and Conclusions: Direct and soluble factors-mediated 
interaction between MM cells and MMECs may stimulate 
PPARβ/δ over-expression and MMECs activation. This activation 
induces neo-vessel formation and provides stabilization of the 
capillary network. Thus PPARβ/δ seems to play an important 
role in MM associated-angiogenesis and its over-expression and 
activation on MMECs correlates with progression of disease.
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Purpose: Exosomes (EXOs) mediate local and systemic cell-to-
cell communication and regulate cell behavior by transferring 
mRNA, miRNAs and proteins to recipient cells. Recently, 
we demonstrated that bone marrow (BM) cancer associated 
fibroblasts (CAFs) promote tumor progression and drug 
resistance (DR) in multiple myeloma (MM) (1-3). In this study, we 
analysed the effect of MM-derived EXOs on CAFs in MGUS to 
MM transition and, in turn, the effect of CAFs-derived EXOs on 
endothelial (ECs) and MM cells.
  
Methods: EXOs isolation was performed from conditioned 
medium (CM) of CAFs purified from BM aspirates of 8 active MM 
patients and from CM of cultured RPMI8226 and U266 MM cells. 
Electron microscopy (TEM), dual immunofluorescence-confocal 
laser-scanning microscopy, western blot (WB), flow cytometry 
(FC) and qRT-PCR studies were performed to evaluate the CAFs- 
and MM-derived EXOs phenotypes, their miRs content and their 
mutual effect. 

Results: TEM analysis of CAFs- and MM-derived EXOs showed 
a vesicles population with heterogeneous aspect, 50-100 nm 
sized. WB analysis defined the expression of commonly used 
EXOs surface markers as CD63, Hsp70 for CAFs and CD63, 
Hsp70, Alix for MM cells. Confocal microscopy showed the 
ability both CAFs and MM cells to uptake respectively MM- and 
CAFs-derived EXOs labelled with fluorescent dyes. Functional 
studies showed that MM-derived EXOs induce a specific miRNA 
profile as overexpression of miR-27b-3p, -125b-5p, -214-3p 
and activated phenotype, as expression of FAP+ and α SMA+ 
antigens, in MGUS and MM CAFs. In turn, MM CAFs released 
EXOs containing miR-27b-3p, -125b-5p, -214-3p are swallowed 
by MM cells and ECs. Functional studies also showed that CAFs-
derived EXOs are able to stimulate angiogenic ability in ECs and 
to induce bortezomib-resistance in MM cells.

Discussions and Conclusions: Overall results suggest an 
important exosomal crosstalk among tumor cells, CAFs and ECs 
which lead to BM microenvironmental modifications, favouring 
MM progression and DR.
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Purpose: To investigate the role of IL-22 in the pancreatic cancer 
(PC) genesis. 

Methods: We characterized the tumor-infiltrating T cells (TILs) 
isolated from 30 PC patients by flow cytofluorimetric analysis 
(FACS), ELISA tests and tumor cell co-cultures. In vivo analysis 
of IL-22+ T cells was performed by immunohistochemical (IHC) 
analysis of surgical specimens of PC tissue and by evaluation of  
blood  IL22+ T cells isolated from the same patients.

Results: 40% of Tcc was able to produce IL-22.We isolated 74% 
of T helper (Th)-22 and 76% of T cytotoxic (Tc)-22 from the PC 
tissue and 26% of Th22 and 24% of Tc22 from the surrounding 
healthy mucosa. The IHC analysis confirmed that the number of 
CD3+ T-cells co-expressing IL-22 was higher in the neoplastic 
tissue. We found that the majority of IL-22 producing Tcc 
produce also IFN-γ(Th1) and that the cytotoxic effects of IFN-γ 
producing T cells on the human pancreatic tumor cell line L3.6pl 
was significantly reduced by the IL-22 presence. IL-22-producing 
Tcc positively correlated with TNM staging and metastases in PC 
patients. The percentage of Th22 cells in the peripheral blood of 
PC patients was significantly higher than healthy donors.

Discussion: Our ex vivo and in vivo analysis support the dual role 
of the anti-tumor immune system, suggesting the  IL-22 as factor 
of PC progression. The intratumoral IL-22 levels were elevated 
in PC patients and Th1/Th22 cells are the major source of IL-22, 
that antagonizes their cytotoxic activity. Finally, the increased 
levels of Th22 positively correlated with TNM and poorer patient 
survival. 

Conclusions: Monitoring Th22 levels could be a good diagnostic 
parameter and blocking IL-22 signaling may represent a viable 
method for new anti-PC therapies.

Reference
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Several data have been showing that immune-dependent 
mechanisms might be relevant for the selection, expansion 
and dominance of dysplastic clone/s in a subgroup of 
Myelodysplastic Syndrome (MDS) patients. To date, valuable 
criteria to identify such subgroup of patients are still lacking. We 
previously described that specific alterations of immune profile, 
as represented by low Treg level and high expression of CD54 
on CD8 effectors in Bone Marrow (BM), allow the identification 
of a subgroup of MDS patients in which an immune-mediated 
pathogenesis of the disease might be inferred.

Purpose: This study aims to correlate tolerance control 
derangement in BM with pathological expansion of T cell 
effectors in MDS. Preliminary data, obtained in 26 Low Risk 
patients, confirm that Treg show a clustered distribution in 
BM; moreover, their quantitative defect correlates with the 
recruitment and the activation state of cytotoxic T cells.

Methods: To investigate the occurrence of antigen-dependent 
clonal expansion of T cell effectors, we analysed, by flow 
cytometry, TCR Vb repertoire in BM as compared with peripheral 
blood in Low Risk patients and healthy donors. The presence of 
preferential T cell expansion in BM, respect to peripheral blood, 
was also evaluated.

Results: Our preliminary data indicate that BM expansion of 
CD4 and CD8 T cells  characterises a subgroup of Low Risk MDS 
patients. Moreover, the presence of BM clonal expansion of 
CD8, but not CD4 T cells, is significantly related with low Treg 
level (< 2% of BM lymphocytes) and activation of BM cytotoxic 
effectors

Discussion and Conclusion: These data suggest that BM Treg 
level may represent a valuable criterion to identify the subgroup of 
Low Risk MDS patients in which immune-mediated mechanisms 
are relevant for MDS pathogenesis. A more homogeneous 
grouping of patients will improve clinical management of the 
disease, hopefully allowing a more effective employment of 
innovative immune-modulating strategies in MDS.
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Purpose: Evaluate the immunomodulatory activity of tumor-
derived Mesenchymal Stem Cells (MSCs)

Methods: Single cell suspensions from tumor and normal 
tissue specimens were obtained and then analyzed by flow 
cytometry to evaluate the frequencies of T effector cell subsets 
and T regulatory cells. Cells were seeded in plastic flasks 
for the isolation and expansion of MSCs. Expanded tumor-
MSCs were tested for their ability to express and produce 
immunomodulatory molecules. Microarray assay was performed 
comparing unstimulated tumor-MSCs versus IFN-γ plus TNF-α 
stimulated tumor-MSCs. In addition, co-culture experiment was 
performed to evaluate tumor-MSCs immunosuppressive activity 
on T cells.

Results: The ex-vivo analysis showed an increased presence of Treg 
in tumoral tissue, moreover a high percentage of both CD4 and 
CD8 T cell produced IFN-γ and TNF-α. These cytokines were able 
to significantly increase (mainly when combined) MSC’s immuno-
modulatory molecule expression, such as Indoleamine 2,3-dioxy-
genase (IDO), Interleukin 4 Induced 1 (IL4I1) and CD279L (PDL1). 
Furthermore, when co-cultured with CD4 or CD8 T cells, tu-
mor-derived MSCs showed a strong inhibitory effect on T cells 
proliferation. This inhibitory effect was suppressed in presence 
of 1 methyl-tryptophan (1MT), an IDO inhibitor, and significantly 
reduced in presence of Catalase (IL4I1 inhibitor) and anti-PD1 
mAb.

Discussion: These data suggest that tumor microenvironment 
is really dynamic, and that the immunoregulation in this 
environment is not only driven by Treg but also by stromal cells 
like MSCs. This regulation could be activated by the immune 
system itself, with a negative feedback for the immune response 
against the tumor.

Conclusion: MSCs inhibit CD4 and CD8 T cells proliferation, 
this inhibition is enhanced by IFN-γ and TNF-α. The leading 
pathways involved, besides the already described IDO, are also 
IL4I1 and PDL1 ones.
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Purpose: Inflammation has emerged as major factor promoting 
cancer development and progression. Yet, tumour infiltration by 
certain inflammatory cells, such as cytotoxic T cells, is associated 
with good prognosis and clinical benefit following cancer 
therapy. Thus, inflammation can have “bad” tumour-promoting 
effects or “good” cancer-inhibitory ones. How different types 
of inflammation are established and manipulated by a growing 
tumour remains unclear.

Methods: Cyclooxygenase (COX)-2, commonly upregulated 
in numerous cancers, has been implicated in various aspects 
of malignant growth including proliferation, angiogenesis and 
invasion. Recently, we showed that COX-2 activity in cancer 
cells dominantly enables progressive tumour growth by fuelling 
tumour-promoting inflammation and suppressing T cell-
dependent tumour control1. In order to extend these findings to 
human cancer we interrogated and analysed publicly available 
datasets (e.g. TCGA, METABRIC).

Results: Analysis of a primary cutaneous melanoma dataset 
showed a marked conservation of the mouse COX-2 dependent 
signature in melanoma. High levels of COX-2 positively correlated 
with factors associated with tumour-promoting inflammation 
and negatively with classic anti-tumour immune pathways. 
Here, we extended this analysis to publically available datasets 
other cancer types. We found that COX-2 expression invariably 
associates with factors of cancer-promoting inflammation 
including IL-6, IL-8, IL-1β or CXCL1 and in selected cases it 
inversely correlates with mediators of anti-tumour immunity such 
as interferons and factors involved in type I immunity. Moreover 
COX-2 “inflammatory signature” can predict patient outcome.

Conclusion: Our findings suggest that COX-2-inflammatory 
signature in cancer biopsies might constitute a useful biomarker 
of unresponsiveness to immunotherapies and patient survival.
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Purpose: Treatment of Multiple Myeloma (MM) cells with sub-
lethal doses of doxorubicin (DOX) or melphalan (MEL) leads to 
senescence and results in immune activation of NK cells. We 
have evidence indicating that drug-treated MM cells display 
an increased expression of IL-15, a cytokine involved in NK 
cell activation and proliferation/maturation. Our aim was to 
demonstrate the role of IL-15 trans-presentation mediated by 
senescent MM cells on NK cell proliferation.

Methods: The senescent secretome was evaluated by using 
a cytokine/chemokine array and luminex technology. The 
expression of IL15 and IL15Ra was analyzed by qPCR and 
FACS analysis on MM cells and by western blot on MM-derived 
exosomes. NK cell proliferation was assessed through BrdU 
incorporation using flow cytometry. 

Results: We found that IL-15 is expressed at mRNA and protein 
level both in MM cell lines and in malignant PCs derived 
from patients’ aspirates, while the protein is undetectable 
in the conditioned supernatants. We also demonstrate that 
MM senescent cells display higher levels of the IL-15/IL-15Ra 
complex and release increased amount of exosomes expressing 
IL-15Rα and low level of IL-15. We found that both senescent 
MM cells and exosomes enhance primary NK cell activation 
and proliferation. The direct involvement of IL-15 was then 
determined by employing IL15 blocking Ab during the assays. 

Discussion: The constitutive expression of IL-15 receptor and the 
autocrine production of IL-15 in MM cells have been proposed 
as a mechanism of tumor propagation. Conversely, our findings 
strengthen the importance of senescence-based anticancer 
therapies due to the ability of irreversible arrested senescent 
MM cells to promote NK cell proliferation by IL-15 trans-
presentation, indeed enhancing the tumor immune-surveillance 
played by these immune cells.

Conclusion: Our data show that drug-induced senescent MM 
cells promote NK cell activation and proliferation by IL-15 trans-
presentation.
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Purpose: To investigate if alterations in CXCL10/CXCR3 axis are 
associated with Natural Killer (NK) cell dysfunction in multiple 
myeloma (MM) and can be targeted to improve NK cell-based 
immunotherapy.

Methods: CXCL10 expression in bone marrow (BM) and serum 
of MM patients was determined by ELISA. Analysis of chemokine 
and activating receptors on NK cells were evaluated by flow 
cytometry. In mouse studies, i) NK cells were purified from spleen 
of WT and CXCR3-/- mice and treated using different in vitro 
activation/expansion protocols ii) activated NK cell migration 
was examined in vitro by transwell assay and in vivo by adoptive 
transfer into MM-bearing mice.

Results: High CXCL10 serum levels in MM patients were 
associated with accumulation of CD56high and reduction of 
CD56lowCD16low NK cells in BM and with lack of NKp30 up-
regulation on CD56lowCD16high NK cells. Regarding mouse 
studies, cytokine activation has no effects on in vitro migration 
to CXCL10, while migration to CXCL12 is reduced after IL-15 
activation. Adoptive therapy with IL-15-activated NK cells was 
the most effective for tumor clearence but NK cell homing was 
decreased in BM of MM-bearing mice and was rescued by 
CXCR3 deficiency.

Discussion: Our results indicate that the relative proportion of 
NK cell subsets in the BM changes only in patients displaying 
high CXCL10 levels, with an enrichment of non-cytotoxic NK cell 
population. In this group of patients, up-regulation of NKp30 on 
BM CD56low NK cells did not occur, suggesting ongoing NKp30-
based mechanisms of tumor evasion. Such mechanisms may 
underlie the disturbed NK cell surveillance also in MM-bearing 
mice, where reduced NK cell localization and function to tumor 
site can be reverted by CXCR3 deficiency.

Conclusions: High CXCL10 serum levels are linked to altered NK 
cell status in BM of MM patients that may have consequences 
on NK cell anti-tumor function. This is supported by evidence in 
the mouse model, demonstrating that CXCR3/CXCL10 axis can 
be exploited in NK cell-based immunotherapy.
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Purpose: Pediatric Hodgkin Lymphoma (HL) have achieved more 
than 90% five- years event- free survival (EFS) rates.Nevertheless 
treatment is associated with high toxicity, especially radiotherapy-
induced long-term sequelae.Therefore, current studies focus 
on reducing toxicity without impairment of the excellent 
survival rates. Early response to treatment evaluated by PET/TC 
performed after two therapy courses is highly predictive of final 
outcome and EFS in HL. We evaluated the possible correlation 
between biomarkers and immune homeostasis at HL diagnosis 
and the probability of early PET/TC response. 

Methods: We retrospetively analyzed data from twenty-seven 
pediatric patients affeccted by HL enrolled in the AIEOP LH 2004 
protocol.At diagnosis,for each patient, we recorded peripheral 
blood cell count, lymphocyte/monocyte and neutrophil/
lymphocyte rates, erythrocyte sedimentation rate (ESR), ferritin, 
Natural killers, CD19, CD3/CD19 and CD4/CD19 rates, and we 
correlated to early PET/TC. 

Results: Both eosinophil and CD19 B-cell count were directly 
related to the probability of early PET/TC negativity, whereas 
platelet count inversly related (p < 0.05).Logistic regression 
analysis confirmed the impact of CD19 absolute count (> 300/
mmc) (p = 0.085) and platelet count (≤ 420 x 10-3) (p = 0.0003) 
on early PET response.

Conclusions: Our results strenghten the hypothesis that a 
decrease of B Lymphocyte absolute count may be related to 
lower chemosensitivity and thrombocytosis is a marker of worse 
response to treatment as well.
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Purpose: In nearly all instances, development of distant metastasis 
is the major cause of colorectal cancer (CRC) related mortality. 
Today the regulator factors in initiation of CRC metastasis is less 
known. BACH1 is a transcriptional factor and it has recently been 
reported to participate in enhancement of metastasis in tumor 
cells [1, 2]. We were prompted to seek BACH1 role in metastasis 
of colon cancer cells. 

Methods: To substantiate our purpose, we silenced BACH1 
expression using siRNA in HT-29 colon cancer cells and 
confirmed the results by real-time PCR and western blotting 
analysis. Scratch-wound motility assays measured capacity of 
tumor cell migration of HT-29 cells before and after BACH1 
silencing. Moreover, we assessed other metastasis-related 
genes such as CXCR4, MMP1, MMP9, and MMP13 by qRT-PCR 
to evaluate their relation in migration and metastasis of HT-29 
colon cancer cells following BACH1 silencing. 

Results: Quantitative RT-PCR and western blotting analysis 
demonstrated significant reduction in mRNA and protein 
expression level of BACH1 following siRNA knockdown in HT-
29 colon cancer cells. The metastatic -related genes showed 
the meaningful low expression level by qRT-PCR following 
transfection. After BACH1 silencing the remarkable decrease in 
migration of HT-29 cells was observed.

Discussion and Conclusions: Together, our data indicate that 
the BACH1 specific siRNA effectively decline colorectal cells 
migration activity, therefore this study uncovered the probable 
role of BACH1 in colon cancer migration. BACH1 silencing 
holds the promising therapeutic molecular targeting for CRC 
treatment. 
Key words: BACH1, colorectal, cancer, migration, siRNA. 
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Purpose: Neuroblastoma (NB), the most common cancer 
in infants [1], is frequently associated with mutations in the 
anaplastic lymphoma receptor tyrosine kinase (ALK) gene [2-3]. 
Since we demonstrated that maternal immunization (MI) against 
Her2-neu oncoantigen (neu) is effective in hampering tumor 
onset in offspring prone to develop neu-positive mammary 
cancer, because of the passive transfer of maternal immunity 
and immune-complexes to the pups, eliciting their active 
immunization [4], we hypothesize a successful application of MI 
approach against the ALK oncoantigen in NB. 

Methods: We exploited a preclinical model of spontaneous 
NB driven by the overexpression of a mutated form of ALK 
(ALKF1174L) and MYCN oncogene in neural crest-derived cells. 
Female mice hemizygous for MYCN oncogene underwent 
DNA electrovaccination with a prime-boost immunization 
schedule using a plasmid that codes for the extracellular and 
transmembrane domains of the human ALK protein (ALK-
ECTM) or a control empty vector, prior to be mated with 
males hemizygous for ALKF1174L. Magnetic Resonance Imaging 
technique has been exploited to determine the effect of anti-
ALK MI in hampering NB progression in ALKF1174L/MYCN double 
transgenic offspring born from ALK-ECTM or control mothers. 
Immunofluorescence, Western blot and cytofluorimetric analysis 
were performed in order to assess the immune response elicited 
by anti-ALK immunization in mothers and their offspring.

Results: A significant reduction of tumor growth kinetic, together 
with a significantly enhanced overall survival, were shown 
in ALKF1174L/MYCN offspring born from ALK-ECTM mothers 
compared to control offspring. Moreover, we detected specific 
anti-ALK vaccine-induced IgG antibodies in the milk and sera of 
vaccinated mothers and in the sera of their offspring.

Discussion: The results so far achieved are consistent with 
our recent findings about the role of DNA MI against specific 
oncoantigens as a weapon to hamper cancer development in 
genetically predestinated offspring.

Conclusions: This kind of study can pave the way for the potential 
application of MI against an oncoantigen to prevent neonatal 
malignancies, having a substantial impact on clinical practice. 
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Purpose: B cells are classically considered as positive regulators 
of the immune response, however the regulatory function of 
distinct B cell populations has been described. This study aimed 
at a comprehensive characterization of how the systemic tumor 
environment, or macroenvironment, affects the B cell arm of the 
immune system.

Methods: The effect of tumor onset on B cells was investigated 
in three models of intestinal cancer: the APCMin/+ mouse, that 
carries a mutation in the tumor suppressor gene adenomatous 
polyposis coli, the mouse model for colitis-related colon 
carcinogenesis based on the treatment with azoxymethane 
(AOM) and dextran sodium sulfate (DSS), and the CT-26 model 
in BALB/c, developed by the ectopic implantation of colonic 
carcinoma cells.

Results: The frequency of total B cells was assessed in different 
organs of healthy and tumor-bearing mice. A result common to 
all three models was the significant increase of the percentage 
of CD19+ cells in tumor draining lymph nodes (LN) while 
only the ApcMin/+ mouse presented a diminished frequency of 
these cells in the spleen and peritoneum. Differently from CT-
26 tumor-bearing mice and AOM/DSS treated mice, ApcMin/+ 
mice presented a higher percentage of IL-10-producing B 
cells, in respect to the wild type (wt) control, in mesenteric 
and inguinal LN but not in the spleen where the percentage of 
these CD19+IL-10+ cells was significantly decreased. In addition, 
compared to the wt counterpart, B cells purified from the 
spleen of the ApcMin/+ mouse had a weaker response to IL-10-
inducing signals, both in terms of IL-10 competence and release. 
Immunophenotipic analysis of the mature B cell populations of 
the spleen revealed a decreased percentage of marginal zone B 
cells in the ApcMin/+ condition which could explain the differences 
observed in the IL-10-producing B cell population in this organ. 
Finally, in the ApcMin/+ model, the tumor macroenvironment 
activated a differentiation route that led to the generation of 
IgA+ lymphocytes in the spleen. 

Discussion: Our data reveal that the tumor macroenvironment 
that develops in the three analyzed models differently affect 
IL-10-producing Bregs. Following tumor onset, ApcMin/+ mice 
present an expanded IL-10-producing B cell population in 
tumor-draining LN and this could represent an immune escape 
mechanism of tumors. Conversely, tumor progression leads to a 
switch to IgA-producing plasma cells in the spleen.
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Background: The metabolic sensor mTOR regulates growth and 
division in cancer cells, thereby tested as candidate anticancer 
target. However, mTOR inhibitors failed to produce useful clinical 
efficacy, leading to cancer stabilization rather than eradication 
in patients, potentially because mTOR is also critical for T cell 
differentiation and response, especially that of T cells implicated 
in immunosurveillance. Indeed, recent studies using rapamycin 
demonstrated the important role of mTOR in differentiation and 
induction of the CD8+ memory in T-cell responses associated 
with antitumor properties. 
 
Purpose: We analyzed the effect of rapamycin treatment on 
anti-tumor vaccine-induced (i) tumor regression and (ii) tumor-
specific immune responses. 
 
Methods: We used the TC1 mouse model of human papilloma 
virus-16-induced cervical carcinoma, expressing the E7 
oncoprotein, that we injected to naïve mice (day 0). Tumor-
bearing mice were vaccinated (day 14) with an E7-carrying 
vaccine (CyaA-E7) that eradicates TC1 tumors. Mice received 
daily injections of rapamycin (750 or 75 µg/Kg/day) for 14 or 
22 days. We evaluated tumor growth and the recruitment of 
myeloid-derived suppressor cells and lymphocytes, and more 
specifically T cell subsets to tumor using flow cytometry. We also 
assessed T-cell responses in vivo. 
 
Results: In vaccinated mice, rapamycin induced a strong dose-
dependent inhibition of the vaccine-induced: (i) tumor control, 
(ii) cytotoxic CD8+ T cell recruitment to tumor site and E7-specific 
cytotoxic T-cell responses and (iii) reduction of T regulatory cells 
and myeloid-derived suppressor cells infiltration. 
 
Discussions: These results distinctly show that rapamycin favored 
tumor progression in our model. 
 
Conclusions: Taken together, our results demonstrate that 
although rapamycin might inhibit tumor cell proliferation, 
it completely abolishes T-cell–mediated antitumor immune 
responses essential for the therapeutic efficacy of anti-cancer 
vaccines.
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Purpose: To investigate whether the expression of the 
costimulatory molecule OX40 on ovarian tumor infiltrating-Treg 
correlates with patients’ outcome.

Methods: T cell immune-phenotypic analyses were performed 
by flow cytometry and immunohistochemistry.

Results: The frequency of CD4+CD25+Foxp3+ Treg was 
significantly increased in tumor microenvironment compared 
to ascites, patient’s peripheral blood (P-PB) and healthy donor 
peripheral blood (PB). Otherwise the percentage of Treg was 
not significantly different among ascites, P-PB and PB. OX40 
expression on Treg progressively increased from peripheral 
blood (both P-PB and PB) to ascites, reaching the highest 
expression on tumor-Treg. Intriguingly we noticed that patients 
could be classified in two groups according to low or high OX40 
expression on tumor-Treg. Correlation of OX40 expression 
with patient’s outcome revealed reduced PFS in patients with 
the highest expression of OX40 on tumor-Treg. To explain why 
high OX40-expressing Treg correlates with a reduced PFS the 
expression of several molecules involved in Treg suppressive 
activity was evaluated. Every patients’ tumor-derived Treg 
were devided into OX40high and OX40low fractions to be further 
evaluated for the expression level of: Foxp3, CD25, ICOS; Ki-
67, PD-1, CTLA-4 and Helios by flow cytometry. Results show 
that OX40high Treg expressed all these markers at higher level 
than OX40low Treg, suggesting a more activated/suppressive 
phenotype. In agreement CD45RA was expressed at lower level 
on OX40high Treg than on OX40low Treg. 

Discussion: This research indicates that high OX40 expression on 
tumor-Treg may be considered as a negative prognostic marker 
in ovarian tumor. Nowadays ovarian cancer treatments remain 
poorly effective in controlling the high rate of disease relapse 
after primary medical intervention. The need of new treatment 
including check-point inhibitors should consider OX40-based 
immunotherapy as a necessary complement.

Conclusions: These data suggest that OX40 expression on Treg 
may identify a subset of highly suppressive cells whose high 
frequency correlates with reduced PFS of patients with ovarian 
cancer.
(622)    Tumor immunology
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Anti-cancer immune responses depend on the efficiency 
of tumour antigens presentation and co-stimulatory signals 
provided by antigen-presenting cells (APCs). However, it is 
reported that dendritic cells (DCs) present at the tumour site have 
an immunosuppressive profile, which limit activity of effector T 
cells and support tumor progression. Additionally, macrophages 
were described to promote tumour progression and negatively 
impact on responses to therapy. Thus, APCs are promising 
targets to generate therapeutic immunity against cancer [1, 2].
We focused on the potential of Chitosan/Poly(γ-glutamic acid) 
nanoparticles incorporating interferon-gamma to modulate 
tumor cellular immunity and, consequently to affect cancer-cell 
related activities. Accordingly, we developed an interferon-
gamma delivery system that modulates macrophage and DCs 
phenotype, promoting T cell activation and counteracting in 
vitro colorectal cancer cell invasion. We are currently testing this 
strategy in an in vivo model in order to re-educate resident, and 
recently recruited, immune cells towards a pro-inflammatory and 
anti-tumour phenotype.
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Dendritic Cells (DCs) recognize infectious non-self molecules 
and engage the adaptive immune system thereby initiating long 
lasting, antigen-specific responses. As such, the ability to activate 
DCs is considered a key tool to enhance the efficacy and quality 
of vaccination. Here we report a novel immunomodulatory 
sulfolipid named β-SQDG18 that prototypes a class of natural-
derived glycolipids able to prime human DCs by a TLR2/
TLR4-independent mechanism and trigger an efficient immune 
response in vivo. β-SQDG18 induces maturation of DC with 
upregulation of MHC II molecules and costimulatory proteins 
(CD83, CD86), as well as pro-inflammatory cytokines (IL-12 and 
INF-γ). Mice immunized with OVA associated to β-SQDG18 
(1:500) produced a titer of anti-OVA Ig comparable to traditional 
adjuvants. In an experimental model of melanoma, vaccination 
of C57BL/6 mice by β-SQDG18-adjuvanted hgp10 peptide 
elicited a protective response with reduction of tumour growth 
and increase in survival.
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Purpose: In anticancer research, recently a novel facet of cytotoxic 
agents has been underpinned. Indeed, cancer cell stress induced 
by these therapeutics can promote antitumor immune response. 
The immunogenic potential of N6-isopentenyladenosine (iPA), 
an isoprenoid modified adenosine with a well established 
anticancer activity was then explored. 

Methods: As expected, iPA was able to induce a significant 
upregulation of cell surface expression of NKG2D ligands on 
glioma cells in vitro and xenografted in vivo. 

Results: Specifically suboptimal doses of iPA (0.1 and 1µM) 
control the selective upregulation of ULBP2 on p53wt-
expressing U343MG and that of MICA/B on p53mut-expressing 
U251MG cells. This event made the glioblastoma cells a potent 
target for natural killer (NK) cell mediated recognition through 
a NKG2D restricted mechanism. The co-treatment of iPA-
treated U343MG cells with pifithrin-α, a specific inhibitor of 
p53 activity, completely prevented the iPA action in restoring 
the immunogenicity of these cells in a p53-dependent manner. 
Furthermore, accordingly to the preferential recognition of 
senescent cells by NK cells, we found that iPA treatment was 
critical for glioma cells entry in premature senescence through 
the induction of S and G2/M phase arrest.

Discussion: Collectively iPA can display an immune-mediated 
antitumor activity engaging the innate immune system to fight 
cancer cells through a mechanism that is dependent upon p53 
status which becomes a key molecular signature in dictating 
the different effect on ULPB2 and MICA/B induction by iPA but 
more generally by stress stimuli. The lack of lymphopenia as 
adverse side effect in glioma xenograft in vivo, fully increase the 
translational relevance of iPA. 

Conclusions: Because different aspects of glioma biology 
have been separately targeted with very limited success, 
iPA capable of tumoral cell division control while making the 
glioma immunovisible to NK clearance may represent a hopeful 
alternative to other established chemotherapeutics approaches.
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Purpose: Prostate cancer (PCa) is the most common malignancy 
in men. Early diagnosed localized disease can be successfully 
cured by radical surgery or radiation. In developed countries 
prostate-specific antigen (PSA) screening is practiced. However 
PSA lacks both sensitivity and specificity to accurately detect 
patients at risk of prostate cancer. 
Even before the appearance of clinical symptoms, immune 
responses against PCa are evidenced by intratumoral leukocyte 
infiltration and inflammatory pathway activation. Because 
the urinary tract is indeed very close with prostate, immune 
mediators produced by stromal cells and/or by PCa-infiltrating 
leukocytes can be detected in the urine and represent novel 
biomarkers for diagnosis and/or prognosis of PCa.

Methods: Blood and urine sample were collected from subjects 
that received indication for prostatic biopsies. The percentage 
of different leucocytes populations were evaluated in peripheral 
blood by flowcytometry. The levels of a panel of cytokines 
related to inflammation, immune suppression and angiogenesis 
were evaluated in urine by multiplex assay.

Results: We observed in the peripheral blood an increase of 
natural Treg cells expressing membrane-bound TGFβ in patients 
with PCa (CP) at early stage compared to healthy subjects (HS). 
Moreover, in CP at advanced stage we observed an increase 
of IL-17+ CD4 T cells compared to HS. Analysis of molecules 
in urine showed that levels of 5 analytes related to Th17 
subpopulation displayed a mild correlation with the presence of 
tumor. Combining values of different analytes, multivariate ROC 
curve analysis show that the values together strongly correlated 
with the presence of tumor.

Discussion: Taken together, these data suggest that Treg, but 
mainly Th17 CD4+ Tcells may be involved in the development 
or progression of prostate cancer.

Conclusions: Urinary analysis of immune related molecules 
could be clinically useful in detecting already present neoplastic 
lesions.
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Purpose: The heterogeneity of tumor-infiltrating lymphocytes 
and their relative pro- or anti-tumor potential can only be 
addressed by more powerful single cell approaches. 

Methods: By using antibodies conjugated to new dyes excited 
by 5 lasers mounted on the FACS Symphony A5 (BD Biosciences), 
we developed 28-color FACS to profile millions of single T cells 
from human lung adenocarcinomas. 

Results: BUV, BV and BB dyes were brighter than many standard 
dyes regularly used in polychromatic FACS, thereby allowing 
extreme flexibility in panel development and better sensitivity 
in detecting dimly expressed proteins. Spreading Error (SE), 
resulting from errors in the measurement of fluorescence, but not 
compensation was the main determinant of panel success: indeed, 
dye combinations with >400% compensation but limited SE 
could be easily included, thus leading to 28-color combinations. 
Computational barcoding coupled to single cell PCA and t-SNE 
reduced dimensionality of the dataset and identified putative 
functional subsets in blood, tumor and non-tumoral portion of 
the lung from the same patient (n=16). In this way, we revealed 
that PD-1bright exhausted CD8+, enriched at the tumor site, are 
mainly confined in the CD69+ tissue-resident memory fraction 
and are T-bet+HLA-DR+, while are nearly absent from the early-
differentiated CCR7+ fraction. The latter, in turn, were recruited 
from the circulation. Notably, PD-1dim CD8+ T cells, recently 
suggested to be specifically reinvigorated following anti-PD-1 
therapy, were markedly different from PD-1bright cells in terms of 
phenotype and transcription factor expresson. Among CD4+, 
we identified tumor-specific subphenotypes whose abundance 
correlated positively with negative prognostic parameters, i.e. 
the Standard Uptake Volume (SUV) as obtained by PET scan.

Discussion: High-content single cell profiling and computational 
analysis identify tumor-specific phenotype with a putative role in 
pro- or anti-tumor immunity 
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Purpose: Colorectal cancer (CRC) is a leading cause of cancer 
death in Western countries, thus making of particular importance 
the understanding and dissection of the mechanisms underlying 
its onset and development. Recent studies demonstrated that 
infiltrating leukocytes do play a fundamental role in CRC. The 
recruitment of immune cells at the tumour site is orchestrated by 
chemokines and their receptors. CCRL2 is a non-signalin seven-
tranmembrane domain receptor structurally related to the family 
of the “atypical chemokine receptors”. CCRL2 is expressed by 
immune cells and also by cells with barrier functions, such as 
endothelial and epithelial cells (1). The role of this receptor in 
tumour development is unknown and we want to investigate his 
function in models of CRC.

Methods: WT, CCRL2 deficient mice and VillinCre/CCRL2f/f were 
treated with azoxymethane (AOM) 10 mg/Kg of body weight by 
intraperitoneal injection. After 7 days each group received DSS 
2% for 7 days followed by 14 days of water for recovery. This 
schedule was repeated for 3 cycles. Mice were sacrificed at day 
70. Colons were collected for histological analysis or for RNA 
extraction.

Results: Our preliminary results show that the CCRL2 deficient 
mice and VillinCre/CCRL2f/f mice show an exacerbated 
phenotype with higher number of lesions and histology score. 
Of note, similar results were obtained using the genetic model 
of the APCMin/- mice crossed with CCRL2 KO mice.

Discussion: The pathogenic mechanism underlying the 
observed phenotype in CCRL2 KO is under investigation but our 
preliminary data suggest a role of this receptor not only in the 
recruitment of leucocytes but also a the epithelial layer.

Conclusion: These results propose a new role for CCRL2 
in the regulation of cancer related inflammation and tumor 
promotion. Therefore, CCRL2 might represent a new potential 
pharmacological target in colorectal cancer.
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Background: PD-1 is an immunologic checkpoint that limits 
immune responses by delivering potent inhibitory signals to T 
cells on interaction with specific ligands expressed on tumor/
virus-infected cells, thus contributing to immune escape 
mechanisms. Therapeutic PD-1 blockade has been shown to 
mediate tumor eradication with impressive clinical results. Little 
is known about the expression/function of PD-1 on human 
natural killer (NK) cells.

Objective: We sought to clarify whether human NK cells can 
express PD-1 and analyze their phenotypic/functional features.
Methods: We performed multiparametric cytofluorimetric 
analysis of PD-1+ NK cells and their functional characterization 
using degranulation, cytokine production and proliferation 
assays.

Results: We provide unequivocal evidence that PD-1 is highly 
expressed (PD-1bright) on a NK cell subset detectable in 
the peripheral blood of approximately one fourth of healthy 
subjects. These donors are always serologically positive for 
human cytomegalovirus. PD-1 is expressed by CD56dim but 
not by CD56bright NK cells and is confined to fully mature 
NK cells characterized by the NKG2A-KIR+CD57+ phenotype. 
Proportions of PD-1bright  NK cells were higher in the ascites of 
a cohort of ovarian-carcinoma patients suggesting their possible 
induction/expansion in tumor environments. Functional analysis 
revealed a reduced proliferative capability in response to 
cytokines, low degranulation and impaired cytokine production 
upon interaction with tumor targets. 

Conclusions:  We have identified and characterized a novel 
subpopulation of human NK cells expressing high levels of PD-
1. These cells have the phenotypic characteristics of fully mature 
NK cells and are increased in ovarian-carcinoma patients. They 
display low proliferative responses and impaired anti-tumor 
activity that can be partially restored by antibody-mediated 
disruption of PD-1/PD-L interaction.




