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ABSTRACTS

Evaluation of LAM cellular signaling in the maintenance of LAM microenvironment
S. Ancona 1, P. Cetrangolo 1, A.M. Di Giulio 1, A. Gorio 1, E. Lesma 1
1 Laboratori di Farmacologia, Dipartimento di Scienze della Salute, Università degli Studi di Milano

Lymphangioleiomyomatosis (LAM) is a rare progressive lung disease affecting predominantly women,
characterized by lung cystic and extrapulmonary disease (e.g. angiomyolipomas), lymphatic tumors, and
chylous effusions. Pathologic features of LAM result from the abnormal proliferation of smooth muscle-like
cells positive to HMB45 antibody (LAM cells). LAM can be sporadic or associated with tuberous sclerosis
complex (TSC), an autosomal dominant disorder caused by mutations in TSC1 or TSC2 tumor suppressor genes
that lead to dysregulation of mTOR signaling. In sporadic LAM, LAM cells bear inactivating TSC1 or TSC2
mutations. The use of mTOR inhibitors is the only approved therapy for LAM, but the treatment discontinuation
causes the tumor regrowth and the decrease of pulmonary function. LAM was recently recognized as a lowgrade,
destructive, metastazing neoplasm. Consistent with a metastatic mechanism, LAM cells are in lymph,
blood, in urine and chylous of LAM patients and in lungs of patients who have received a lung transplant; they
show EMT (epithelial to mesenchymal transition) features and LOH for TSC1 or TSC2.
LAM nodules are heterogeneous structures containing cells of different phenotypes. The aim of this project is to
study the factors involved in the maintenance of LAM microenvironment. To mimic LAM nodule
microenvironment, a coculture system was developed by employing LAM/TSC cells and lung cells, positive and
negative to HMB45 antibody, previously isolated in our lab. LAM/TSC cells, derived from chylous of a LAM/TSC
patient, depend on EGF to survive although they are fibroblast-like cells, and anti-EGFR antibody causes cell
death. LAM/TSC cells exhibit EMT features and LOH for TSC2. In this coculture model, LAM/TSC cells affected
the phenotype of lung cells by promoting HMB45 positivity evaluated by immunofluorescence and flow
cytometry. Anti-EGFR and rapamycin reduced this effect.
LAM cells expressed factors associated to tumor progression such as monocyte chemoattractant protein-1
(MCP-1), a chemokine that stimulates migration. In the coculture system, EGF, anti-EGFR antibody and
rapamycin affected several growth factors associated to tumor progression such as interleukins, TNF-α, TGF-β1,
MCP1. To better analyzed LAM microenvironment, we developed a spheroid model with LAM/TSC cells. The
formation of LAM cellular 3D model was affected by EGF that causes the generation of spheroids of bigger
dimension confirming the central role of EGF in LAM pathogenesis.
In conclusion, LAM/TSC cells have the ability to maintain the microenvironment suggesting that an innovative
therapeutic strategy for LAM treatment might be aimed at controlling LAM cell capability to modulate cellular
interactions.

Self-report tests as screening tool for HIV-Associated Neurocognitive Disorders
Francesca Bai1, Marina Allegrini1, Lidia Borghi2, Irene Strada2, Esther Merlini1, Stefania Cannizzo1, Giulia
Marchetti1, Antonella d’Arminio Monforte1
1. Clinic of Infectious Diseases, San Paolo Hospital, ASST Santi Paolo e Carlo, University of Milan, Milan, Italy
2. Clinical Psychology Unit, San Paolo Hospital, ASST Santi Paolo e Carlo, University of Milan, Milan, Italy
Background
Three Questions Test (3QT) is proposed by European AIDS Clinical Society as first approach in HIV+ patients
complaining cognitive symptoms, but it showed poor screening performance for HIV-Associated Neurocognitive
Disorders (HAND). Conversely, HAND is associated with an impaired Health-related Quality of Life (HQoL). We
evaluated the performance of 3QT in combination with HQoL’s assessment (SF-36 questionnaire) as screening
tool (ST) of HAND.
Methods
Cross-sectional study (2014-2018); antiretroviral (ART)-naïve and ART-treated HIV+ patients completed selfreport
3QT (Do you experience frequent memory loss? Do you feel that you are slower when reasoning, planning
activities or solving problems? Do you have difficulties paying attention?; positive test if the answer is “yes” on
≥1 question) plus SF-36 (8 health domains, 35 items summarized in Mental Health Index [MHI] and Physical
Health Index [PHI]) as ST and a neurocognitive battery as gold standard (10 tests, 7 cognitive domains; HAND by
Frascati criteria). Hospital Anxiety/Depression Scale (HADS) was also used. Exclusion criteria: CNS
opportunistic infections, major depression, psychiatric/neurologic conditions, alcohol or psychotropic drugs
abuse, not Italian speaking. Impaired ST: ≥1 altered test among 3QT, PHI and MHI. Logistic regression analysis
was used to evaluate factors associated with impaired ST.
Results
376 HIV+ patients were included (82% males; median age: 44, IQR 36-52 years; 60% on ART; median current and
nadir CD4+ T-cells: 528, 366-693 - 332, 170-470; plasma HIV-RNA ≥40 cps/ml in 42%): 20% reported cognitive
complains at the evaluation; 25% showed HAND (23% Asymptomatic Neurocognitive Impairment, 2% Mild
Neurocognitive Disorders); 54% had abnormal ST. Even if HAND was associated with ST (OR 1,73, 95%CI
1,07-2,81, p=0,03), ST poorly performed as screening test of HAND (Sensitivity: 64%, IC95% 55-74, Specificity:
49%, IC95% 43-55, Positive and Negative Predictive Value: 29%, IC95% 23-35 and 80%, IC95% 74-87; the correct
classification rate was 53%). Impaired ST was independently associated with being ART-naïve (AOR 2,17 vs
cART-treated, 95%CI 0,998-4,74, p=0,005) and symptoms of anxiety/depression by HADS (AOR 0,05 no
symptoms vs symptoms, 95%CI 0,0006-0,36, p=0,003). ST showed poor performance also stratifying the
analyses for cognitive complains.
Conclusions
Patients’ self reports of cognitive symptoms were not associated with objectively measured cognitive function
and are an inadequate screening tool for HAND; conversely, anxiety and depression symptoms are drivers of
subjective cognitive complains in HIV+ patients.

Quality of dietary carbohydrates affects gut microbial community of phenylketonuric subjects
Giulia BASSANINI1, Camilla CECCARANI1, Valentina ROVELLI2, Chiara MONTANARI2, Francesca BORGO1,
Marco SEVERGNINI3, Maria Cristina CASIRAGHI4, Giulia MORACE1, Elvira VERDUCI1,2 and Elisa BORGHI1
1Department of Health Sciences, Università degli Studi di Milano, Milan, Italy
2Department of Pediatrics, San Paolo Hospital, Università degli Studi di Milano, Milan, Italy
3Institute of Biomedical Technologies, National Research Council, Segrate, Italy
4Department of Food, Environmental and Nutritional Sciences, Università degli Studi di Milano, Milan, Italy
Introduction - Low-phenylalanine diet, the cornerstone treatment for phenylketonuria (PKU), has been shown to
increase glycemic index (GI) and glycemic load (GL), affecting the availability of substrates for microbial
fermentation. Indeed, changes in the PKU gut microbiota and in microbial metabolites have been previously
reported. Here we compared gut microbial communities of children with PKU and with mild
hyperphenylalaninemia (MHP, unrestricted diet).
Materials and Methods - Forty-two children (21 males/21 females, 4-18 years old) were enrolled in the study. We
assessed dietary intake and performed gut microbiota analysis by next-generation sequencing using V3–V4
hypervariable 16S rRNA genomic region.
Results - While alpha-diversity analysis revealed no significant differences between PKU and MHP groups,
phylogenetic analysis highlighted a significant separation of gut microbiota according to both unweighted
(p=0.008) and weighted Unifrac distances (p=0.03). Major differences were seen within the Firmicutes phylum.
Indeed, PKU children were depleted in Faecalibacterium spp. and enriched in Blautia spp. and Clostridium spp.
We found a divergent response of members of the Firmicutes phylum with respect of daily glycemic index,
higher in PKU children. F. prausnitzii, unclassified Ruminococcaceae and, to a lesser extent Roseburia spp.
negatively correlated with GI, whereas other Lachnospiraceae (unclassified) were positively associated.
Indicator species analysis suggested Faecalibacterium prausnitzii to be related to MHP status, whereas
Ruminococcus bromii to be associated to PKU.
Discussion and Conclusions - Despite PKU children have a higher vegetables and fiber intakes, considered good
substrates for beneficial microbes, the quality of carbohydrates ingested seems to particularly affect F.
prausnitzii abundance, a biomarker for a healthy status. Indeed, F. prausnitzii is one of the key species for
butyrate production. It still remains to evaluate whether an improvement of current free-amino acid formulas
could rebalance the microbial community.

Espressione delle sottopopolazioni T linfocitarie ad azione inibitoria in pazienti affetti da cancro colorettale:
studio clinico pilota
M. Bonaldi, M. Giovenzana, N. Mariani, C. Froiio, P. Gruarin, M. Pagani, A. Pisani Ceretti, E. Opocher
UO Chirurgia Epatobiliopancreatica e Digestiva, ASST Santi Paolo e Carlo Ospedale San Paolo
Università degli Studi di Milano
Istituto Nazionale Genetica Molecolare "Romeo ed Enrica Invernizzi", Milano
Introduzione: Il ruolo svolto dal sistema immunitario nello sviluppo e nella progressione delle neoplasie è un
aspetto che suscita molto interesse in letteratura. In generale il sistema immune svolge un ruolo antitumorale.
Alcune sottopopolazioni T linfocitarie (Treg e Tr1) svolgono, però, un ruolo inibitorio nei confronti del sistema
immune. L’obiettivo di questo studio è quindi di analizzare le sottopopolazioni linfocitarie Treg e Tr1 all’interno
del cancro del colon retto e confrontare la loro espressione con gli aspetti preoperatori, anatomopatologici ed il
follow-up.
Materiali e metodi: studio pilota prospettico in collaborazione con l’Istituto Nazionale di Genetica Medica di
Milano (INGM) condotto su 31 pazienti selezionati sottoposti a chirurgia elettiva per adenocarcinoma sporadico
del colon-retto da Gennaio 2016 a Maggio 2018. Dallo studio sono stati esclusi i pazienti che non presentavano
il dosaggio di entrambe le sottopopolazioni linfocitarie; non sono stati considerati inoltre i tumori troppo piccoli
per un adeguato campionamento, gli adenocarcinomi insorti su IBD e i pazienti sottoposti a trattamenti
neoadiuvanti o immunodepressi.
Risultati: la densità delle Treg è risultata essere 2,5 volte maggiore nel tumore (KTreg) rispetto alla controparte
sana (p<0,0001). Anche la concentrazione delle Tr1 è risultata maggiormente espressa nel tumore (KTr1)
rispetto al tessuto sano (p<0,0001). Si è evidenziata una correlazione inversamente proporzionale tra un
aumento di espressione intratumorale di Tr1 e la presenza di cardiopatia (p=0,018), vasculopatia (p=0,018) e
diabete mellito di tipo II (p=0,029). Per quanto riguarda le caratteristiche anatomopatologiche non è stata
evidenziata alcuna correlazione la concentrazione delle KTreg, sono invece emerse delle tendenze, senza
riuscire a raggiungere la significatività statistica, con caratteristiche anatomopatologiche sfavorevoli ed un’
elevata densità di Ktr1 . Analizzando il follow up si è visto come la concentrazione intratumorale di Tr1 risulti
essere significativamente maggiore nel gruppo dei pazienti metastatici rispetto a quello dei non metastatici
(p=0,029), non si è invece registrata alcuna correlazione le KTreg.
Conclusioni: Entrambe le componenti linfocitarie Treg e Tr1 sono risultate maggiormente espresse nel tessuto
tumorale rispetto a quello sano. Non si è dimostrata alcuna correlazione tra le cellule Treg e i fattori analizzati.
Le cellule Tr1, invece, sembrano avere un risvolto clinico più promettente, in quanto una elevata concentrazione
intratumorale correla con presenza di malattia metastatica nel follow up. Emerge, inoltre, come con questa
sottopopolazione vi sia una relazione inversamente proporzionale con comorbidità della sfera cardiovascolare.
Sono tuttavia, necessari ulteriori studi ed un ampliamento della casistica per poter trarre delle conclusioni più
significative.

Sphingolipid synthesis inhibition by Myriocin post conditioning enhances lipid consume and ameliorates
response to myocardial I/R injury
Fabiola Bonezzi 1, Marco Piccoli 2, Michele dei Cas 1,3, Rita Paroni 3, Alessandra Mingione 1, Anna Caretti1,
Riccardo Ghidoni1, Luigi Anastasia2, Paola Signorelli1
1 Biochemistry and Molecular Biology Laboratory, Health Sciences Department, University of Milan;
2 Stem Cells for Tissue Engineering Laboratory, IRCCS Policlinico San Donato; 3 Clinical Biochemistry and Mass
Spectrometry Laboratory, Health Sciences Department, University of Milan.
Myocardial infarct requires prompt thrombolytic therapy or primary percutaneous coronary intervention to limit
the extent of necrosis but reperfusion originates additive damage. Along with reperfusion, a maladaptive
remodeling phase can occur depending on damages extent, leading to ventricle dilation, mitralic valve
regurgitation, loss of contractile force, functional impairment and arrhythmia. A major cause can be traced in a
poor ability to recover metabolism homeostasis after infarct, due to the inflammation and oxidative stress.
Infarcted individuals exhibit an accumulation of fat in the left ventricle. Increased intra-myocardial fat relates to
altered electrical activity, fat replacement of fibrous tissue within ischemia produced scar and myocardial
dysfunction.
Reduced lipid turnover and accumulation is associated to altered expression and function of peroxisome
proliferator activated receptors (PPARs) family of transcriptional factors, regulating fatty acids metabolism
energy production and anti-inflammatory response. Ceramide is an inflammatory lipotoxin that significantly
contribute to myocardial inflammation and failure. We previously demonstrated that Myriocin, an inhibitor of
ceramide synthesis, can be effectively used for post-conditioning to limit ischemia/reperfusion induced
inflammation, oxidative stress and infarct size in murine model. We here demonstrate that Myriocin has an
important regulatory role in lipid metabolism by activating TFEB, FoxOs and PPARs transcription factors. The
overall effect is a transcriptional activation of genes involved in lipid transport and consume. We speculate that
its potent immunomodulatory and metabolism regulatory effect make this molecule a promising
pharmacological tool for post-conditioning therapy in myocardial ischemia/reperfusion injury.

CARDIOVASCULAR RISK AND NUTRITIONAL STATUS IN CKD PATIENTS
Caterina Brasacchio (1), Francesca Pivari (1), Vittorio Rossano (1), Andrea Stucchi (1), Roberta Casazza (1),
Eliana Fasulo (1), Giuseppe Vezzoli (2), Mario Cozzolino (1) and Laura Soldati (1)
(1) Department of Health Sciences - DiSS, Università degli Studi di Milano, 20140 Milan, Italy
(2) Nephrology and Dialysis Unit, IRCSS San Raffaele Scientific Institute, Vita Salute University, 20132 Milan, Italy
Introduction: Chronic Kidney Disease (CKD) is a pathological condition accompanied by an increased
cardiovascular risk, resulting in higher morbidity and mortality rates, associated with cardiovascular disease
(CVD). The identification of the first alterations in renal and cardiac functions, changes in body composition and
nutritional status in CKD patients, together with the assessment of the typical risk factors for these conditions,
are the basis for the correct diagnosis and prevention of CKD. The aim of the following study was to identify
nutritional, anthropometric, anamnestic and therapeutic factors that predispose to increase cardiovascular risk
in CKD patients.
Materials and methods: 37 CKD patients in conservative therapy (stages 3 to 4) were recruited at the San Paolo
Hospital in Milan. Data collection included anthropometric (BMI, waist circumference and bioimpedenzometric
examination), clinical, lifestyle and biochemical data. Food intake was measured by a 3 days-food diary and
analyzed using the Ephood software. The variables distribution was studied by calculating the Student t test for
independent variables and the results obtained were considered statistically significant for p <0.05 (two-tailed).
Results and Conclusion: CKD patients had optimal blood values of sodium (141.73 ± 2.13 mEq/L), phosphorus
(3.48 ± 0.55 mEq/L) and potassium (4.76 ± 0.46 mEq/L), evidence of a good therapy compliance. The results of
the anthropometric measurements describe a population tendency to overweight (BMI 27.37 ± 4.61 Kg/m2),
unlike other similar populations, in which high percentages of caloric-protein malnutrition were reported. The
nutritional intake analysis underlined protein, lipid, carbohydrate and micronutrient intake similar to the reference
values established by the guidelines for CKD patients. The anthropometric parameters did not give significant
results in terms of body composition differences between subjects with or without CVD. The results obtained
from the analysis of food consumption, showed a significantly higher lipid intake for the group with CVD
compared to CKD patients without CVD (29.43 ± 9.66% Total Energy vs 35.03 ± 5.88% Total Energy, p=0.039).
Among cardiovascular risk factors, diabetes was the most influencing CKD patients. The diabetic patients with
CVD had TBW values (33.65 ± 0.88 L vs 39.25 ± 6.90 L, p=0.031) and ECW (16.12 ± 0.85 L vs 19.04 ± 3.50 L,
p=0.032) statistically higher than the CKD patients without CVD. The analysis of food consumption in diabetics,
confirmed the higher consumption of lipids (26.49 ± 9.81 % Total Energy vs 34.46 ± 6.17 % Total Energy,
p=0.048), with a greater propensity to develop CVD

Il ruolo del Narrow Band Imaging nella chirurgia paratiroidea: uno studio preliminare
AM Bulfamante, AM Saibene, P Lozza, SM Portaleone, G Felisati, L De Pasquale
Unità di Otorinolaringoiatria, Dipartimento di Scienza della Salute, Ospedale San Paolo, università degli Studi di
Milano
La chirurgia paratiroidea si avvale da diversi anni dell’impiego di strumentazione endoscopica per facilitare
l’esecuzione degli interventi e ridurne al minimo l’invasività. Strumento immancabile per lo svolgimento di
qualsiasi intervento endoscopico è l’endoscopio stesso, strumento ottico costituito da una telecamera e una
fonte luminosa, fino ad oggi in grado di emettere semplice luce bianca (White Light Emission – WLE). La
Narrow Band Imaging (NBI) è una delle prime tecniche in grado di superare la WLE; la luce NBI passa attraverso
uno speciale filtro a banda stretta prima di colpire il tessuto; il filtro elimina tutte le lunghezze d'onda, ad
eccezione delle lunghezze d'onda blu da 415 nm, più corte, e di quelle verdi da 540 nm, più lunghe. Entrambe le
lunghezze d'onda verde e blu corrispondono esattamente allo spettro di assorbimento dell'emoglobina. Quando
le lunghezze d'onda blu e verde colpiscono il tessuto sono assorbite selettivamente dall'emoglobina e riflesse
dalle altre strutture. In tal modo è possibile visualizzare molto chiaramente la trama vascolare dei tessuti.
Attualmente l'NBI è ampiamente utilizzato da otorinolaringoiatri e altri specialisti per lo studio delle lesioni
sospette in senso neoplastico a livello mucosale e talvolta sieroso, caratterizzate da una particolare aspetto
della vascolarizzazione. Scopo di questo studio è valutare la possibile applicazione di questa tecnica nella
chirurgia tiroidea e paratiroidea, in particolare per gli adenomi paratiroidei. Questo studio è stato condotto su 5
pazienti consecutivi sottoposti a chirurgia paratiroidea minimamente invasiva a causa di un singolo adenoma
paratiroideo iperfunzionante. Dopo aver controllato il pattern vascolare l’intervento è stato eseguito secondo il
nostro protocollo standard, utilizzando il monitoraggio PTH intraoperatorio (IOPTHM) e l'analisi estemporanea
del campione. Gli adenomi paratiroidei hanno mostrato un pattern maculato e scuro, che è comune ad altre
lesioni neoplastiche a causa dell’irregolare neoangiogenesi. In 4 casi su 5 l’NBI ha solo integrato la comune luce
bianca e la visione diretta, gli adenomi sono stati facilmente identificati e l'analisi anatomopatologica e di
laboratorio ha prontamente confermato la diagnosi. In 1 caso su 5 l'NBI ha mostrato tutto il suo potenziale e ha
permesso di riconoscere il tessuto neoplastico nascosto dalle strutture circostanti grazie al diverso pattern
vascolare. L'NBI ha dimostrato di essere uno strumento efficace per la corretta identificazione degli adenomi e
la loro rimozione completa. Siamo convinti che l'uso di questo metodo di trattamento sia particolarmente utile
per i pazienti colpiti da questa patologia.

Pulmonary and extrapulmonary ARDS: morphological and functional analysis
A. Cammaroto(1), A. Marino(2), M. Brioni(1), M. Damiani(1), C. Massaro(1), S. Coppola(2), S. Froio(2), D.
Chiumello(2), L. Gattinoni(3)
(1) Università degli Studi di Milano, Dipartimento di Scienze della Salute, Milano, Italy
(2) ASST Santi Paolo e Carlo, Dipartimento di Emergenza-Urgenza, Milano, Italy
(3) University of Gottingen, Department of Anesthesiology, Emergency and Intensive Care Medicine, Gottingen,
Germany
Background. ARDS is a syndrome characterized by high permeability pulmonary oedema and refractory
hypoxemia. This syndrome can result from a "direct" lung insult (pulmonary ARDS) or from an "indirect" insult
(extrapulmonary ARDS)[1].
Aim. Aim of the study is to investigate whether ARDS etiology can influence anatomical and functional
characteristics.
Materials and methods. In this retrospective analysis, 181 ARDS patients were classified by the origin of ARDS
(pulmonary vs extrapulmonary ARDS) according to the patients history, clinical presentation and microbiological
results by two independent physicians. Patients underwent two CT scans at PEEP 5 and 45 cmH2O to perform a
quantitative CT scan analysis to obtain lung weight, volumes and recruitability. In the same day, a PEEP test at 5
and at 15 cmH2O was performed to measure gas exchange and lung mechanical characteristics. Repeated
measures analysis of variance (rANOVA) has been used to compare groups. Data are expressed as mean (SD)
or median [I.Q.], as appropriate.
Results. Ninety-seven patients had pulmonary ARDS, while 84 had extrapulmonary ARDS. Pulmonary ARDS had
higher total lung weight and lung recruitability than extrapulmonary ARDS (1534 [1286-1835] vs 1342 [1090 1507] g, pGROUP <0.001; and 16 [9-25] vs 9 [5-14] %, pGROUP <0.001).
At both PEEP levels, pulmonary ARDS had lower PaO2/FiO2 and higher physiological dead space than
extrapulmonary ARDS (PaO2/FiO2: 126 [89 - 163] vs 171 [122 - 221] at PEEP 5 cmH2O and 182 [144 - 228] vs
228 [160 - 278] at PEEP 15 cmH2O, pGROUP 0.023, pPEEP<0.001; Physiological dead space: 0.63 ± 0.13 vs 0.57
± 0.14 at PEEP 5 cmH2O and 0.64 ± 0.13 vs 0.59 ± 0.14 at PEEP 15 cmH2O, pGROUP 0.021, pPEEP<0.001).
Although the lung and chest wall elastance were similar between groups, the intra-abdominal pressure was
significantly higher in extrapulmonary than pulmonary patients (7 [5-8] vs 10 [6-12], pGROUP <0.001).
Conclusions. In ARDS patients, lung etiology (pulmonary or extrapulmonary) does not influence mechanical
characteristics. Total lung weight and recruitability are higher in pulmonary ARDS than extrapulmonary ARDS.
References:
1. Gattinoni. AJRCCM.1998;158:3–11.

Ridotta plasticità cerebrale in pazienti affetti da disturbi neurologici funzionali: un marcatore biologico di un
disordine psicologico?
Laura Campiglio, Francesca Bianchi, Andrea D’Arrigo, Andrea Carotenuto e Alberto Priori
Centro “Aldo Ravelli” per le Neurotecnologie e le Terapie Neurologiche Sperimentali, Dipartimento di Scienze
della Salute, Università degli Studi di Milano, Neurologia I, Polo Universitario San Paolo, ASST Santi Paolo e
Carlo, Milano.
Introduzione
I disturbi del movimento funzionali (FMD) sono frequenti nella pratica clinica e si stima che ne sia affetto fino a
1/5 dei pazienti valutati presso gli ambulatori di disturbi del movimento, con un considerevole impatto in termine
di morbilità e disabilità residua (Shah et al, 2015, Garcin et al, 2017). L’eziopatogenesi di questo spettro di
disturbi non è conosciuta.
La Paired Associative Stimulation (PAS) è un protocollo neurofisiologico che prevede la stimolazione elettrica di
un nervo periferico (PNS), accoppiata alla stimolazione magnetica transcranica (TMS) della corteccia cerebrale
(Ridding e Taylor, 2001; Stefan et al., 2000). La PAS modula la successiva eccitabilità corticale come valutabile
dall’ampiezza della risposta dei PEM (potenziali evocati motori) in funzione dell’intervallo interstimolo (ISI) fra la
stimolazione nervosa periferica e la TMS. In particolare un intervallo di 25 msec è stato associato nei soggetti
normali ad un aumento dell’ampiezza media dei PEM (Stefan et al, 2000).
Obiettivi
Valutare la plasticità sinaptica della corteccia motoria primaria nei pazienti affetti da sintomo neurologico
funzionale tramite lo studio della repetitive Paired Associative Stimulation (r-PAS).
Metodi:
Sono stati arruolati nello studio 6 pazienti con diagnosi di disturbo neurologico funzionale (età 25 – 67), non
trattati farmacologicamente. I dati sono stati confrontati con un gruppo di soggetti sani di controllo. Tutti i
soggetti sono stati sottoposti a un protocollo r-PAS di 90 stimoli accoppiati (nervo mediano – corteccia motoria
controlaterale) con un intervallo interstimolo di 25 msec, erogati a 0,025 Hz. Per valutare la modulazione
dell’eccitabilità corticale indotta dalla PAS è stata valutata l’ampiezza media della risposta test PEM a 15 minuti
dopo il termine del protocollo PAS espressa in % della media delle risposte basali pre-r-PAS (=100%).
Risultati:
A 15 minuti dal protocollo PAS i soggetti normali avevano una eccitabilità significativamente maggiore dei
pazienti con disturbo neurologico funzionale. (μpazienti -26% ± 52% VS μcontrolli +100% ± 124%; p=0,050). Non
sono state invece documenta differenze statisticamente significative nelle soglie motorie alla TMS fra i due
gruppi.
Conclusioni:
I pazienti con disturbo neurologico funzionale hanno una ridotta modulazione di eccitabilità corticale indotta dal
protocollo PAS. Ciò a sua volta indicherebbe una ridotta neuroplasticità che può costituire un marcatore
biologico di un disturbo, fino ad oggi, ritenuto puramente psicologico. Tale ridotta plasticità potrebbe essere in
connessione con le alterazioni del sistema glutammatergico descritte in tali pazienti (Demartini et al. 2018,
submitted)

GAMMA DELTA T CELLS, TH17, Treg AND LIVER DAMAGE IN HIV/HCV TREATED CO-INFECTION
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Background
The balance among γδ, Th17 and Treg cell subsets conditions liver fibrogenesis, contributing to liver disease
progression in chronic hepatitis C. Direct-acting antiviral (DAA) proved to restore different immune cell subsets,
however no study addressed DAA on γδ and Th17/Treg balance. We investigated γδ T cell frequency/function,
Th17, Treg and association with liver damage in HIV, HCV mono- and co-infection.
Methods
We enrolled 55 virally-infected (VI) patients (pts):15 HIV on suppressive cART (scART; HIV-RNA<40cp/ml), 15
HCV naive to anti-HCV therapy; 25 HIV/HCV on scART and naive to anti-HCV; 10 age-matched healthy controls
(HC). HCV mono- and co-infected pts started 8-12 weeks DAA therapy (Table 1a). At baseline (T0), DAA end-oftreatment
(EoT), 12 weeks after EoT (SVR12) we measured: γδ (i) frequency (CD3+Pan γδ+vδ1+vδ2+), activation
(CD69/CD38), maturation (CD45RA+CD27+), cytolytic phenotype (granzyme B/CD107a), γδ TNF-α/IFN-γ/IL-17
following 5h PMA/ionomycin (flow cytometry); (ii)Th17-like cell (CD4+CD161+CCR6+); (iii) Treg
(CD4+CD25+CD127-). Statistical analyses as appropriate.
Results
VI pts were similar for age, HIV/HCV duration of infection and viral load, cART, fibrosis (Table1a). Compared to
HC, VI patients presented non-significantly lower γδ T-cells, significantly reduced Th17 and augmented Treg
(Table1b).
DAA treatment resulted in HCV-RNA (HCV: p=0.001; HIV/HCV: p<0.001) and AST/ALT decrease (AST/ALT_HCV:
p<0.001; HIV/HCV: p<0.001).
In both HCV mono and co-infected pts, DAA led to a significant decrease in Th17, with no changes in Treg and
γδ frequency (Table1c). Interestingly, in both groups DAA treatment also resulted in decreased frequency of
activated CD38+CD69+, cytolytic granzyme B+/CD107a+ γδ T-cells, with no effect on γδ TNFα/IFNγ production
(Table1c). The vδ2/Th17 ratio, which is known to predict liver damage, increased from baseline to SVR12 (Table
1c) and negatively correlated with serum ALT levels (r = −0.79; P =0.025).
Conclusions
In our cohort of HCV mono- and HIV-co-infected pts (the latter on suppressive cART), successful DAA treatment,
while not affecting total γδ frequency, was efficacious in reducing γδ activation/cytolysis, and in expanding
vδ2/Th17 ratio, pointing to its role in the containment of γδ hyperactivation, possibly contributing to regression
of the liver damage.
Nevertheless, DAA failed to restore Th17/Treg balance in both HCV mono and co-infected pts, opening question
on the clinical impact of this persistence in HCV-eradicated pts

Counteracting neuroinflammation in experimental Parkinson’s disease favors recovery of function: effects of ErNPCs administration
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Parkinson’s disease (PD) is the second most common neurodegenerative disease, presenting with midbrain
dopaminergic neuronal degeneration. A growing number of studies suggest that microglial activation plays a
role in PD. Indeed, inflammation-derived oxidative stress and cytokine-dependent toxicity may contribute to
nigrostriatal pathway degeneration and exacerbate the progression of the disease in patients with idiopathic PD.
Cell therapies have long been considered a feasible regenerative approach to compensate for the loss of
specific cell populations such as the one that occurs in PD. We recently demonstrated that Erythropoietinreleasing
Neural Precursors (Er-NPCs) administered to MPTP intoxicated animals survive after transplantation
in the recipient damaged brain, differentiate and rescue degenerating striatal dopaminergic neurons. Here we
aimed to investigate the potential anti-inflammatory actions of Er-NPCs infused in an MPTP experimental model
of PD.
The degeneration was obtained by the intraperitoneal administration of 1-methyl-4phenyl-1,2,3,6-tetrahydropyridine (MPTP) (36 mg/kg) in C57BL/6 male mice. 2.5x105 GFP-labeled Er-NPCs were
administered by stereotaxic injection unilaterally in the left striatum. Functional recovery was assessed by two
independent behavioral tests. Neuroinflammation was investigated measuring the mRNAs levels of proinflammatory
and anti-inflammatory cytokines and immunohistochemistry studies were performed to evaluate
markers of inflammation and the potential rescue of endogenous TH positive projections in the recipient
striatum.
Our results show that animals grafted with Er-NPCs determined a remarkable improvement of behavior
measured by means of horizontal, vertical and olfactory tests beginning the third day after transplantation. By
means of immunofluorescence staining, we found that the majority of transplanted Er-NPCs were vital and
promote the recovery of dopaminergic markers such as DAT and TH. Furthermore, Er-NPCs administration
promoted a rapid anti-inflammatory effect that was already evident 24h after transplant with a decrease of proinflammatory
and increase of anti-inflammatory cytokines mRNA expression levels. This effect was maintained
during the complete observational period, two weeks post-transplant. We also show that Er-NPCs transplant
reduces the macrophage infiltration, directly counteracting the M1 pro-inflammatory response of primary murine
activated microglia, with the decrease of CD68 and CD86 markers, and inducing M2 pro-regeneration traits, as
indicated by the increase of CD206 expression. Moreover, we also show that Er-NPCs-derived Erythropoietin
(EPO) mediates this activity, since the co-injection of precursors with an anti-EPO antibody neutralizes the antiinflammatory
effect of the Er-NPCs treatment.
This study shows the anti-inflammatory actions exerted by Er-NPCs and we suggest that these cells may
represent good candidates for cellular therapy to counteract neuroinflammation in neurodegenerative disorders

WNT10B*R associate with T-cell Acute Lymphoblastic Leukemia and drives molecular circuits shared by various
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T-cell Acute lymphoblastic leukemia (T-ALL) is a haematological disease with poor clinical outcomes. Numerous
signaling pathways have emerged to be critical for self-renewal and therapy resistance of leukemic cells,
including Wnt signaling. Deregulation of this pathway is frequently described in T-ALL suggesting its role in the
initial phases of disease 1. In this study, the analysis of WNT10B locus revealed the presence of a recurrent
rearrangement (WNT10B*R), recently described in acute myeloid leukemia (AML) patients2, in a cohort of ALL
patients (21/59 ALL patients) supporting our hypothesis of its involvement in T-cell leukemic transformation. In
order to determine the FZD receptor/s involved in the WNT10B-mediated interaction, we performed specific
proximity ligation assay (PLA) for FZD4/5/6 in the MOLT4 T-ALL cell model, characterized by the monoallelic
expression of the WNT10B*R. Interestingly, we detected high intensity signals only for WNT10B/FZD6
ligand/receptor-interaction. To assess the functional significance of WNT10B*R autocrine signaling, we silenced
WNT10B*R gene in MOLT4 cell line and we down-modulated the autocrine ligand-dependent activation of Wnt
pathway using the WNT974 porcupine inhibitor. We showed that in our cell line both WNT10B*R silencing and
porcupine inhibition decreased cell viability and reduced the number of WNT10B/FZD6 interaction in a dose and
time dependent manner. Moreover, we observed almost total down-regulation of WNT10B expression at low
drug concentrations, confirming the ability of this inhibitor to interfere with WNT ligands release associated with
an unexpected silencing effect. Treatment with increasing concentration of WNT974 porcupine inhibitor in
MOLT4 cell line resulted in a dose-dependent down-modulation of β-catenin, Axin 2 and Pygo2 gene expression
suggesting their involvement in the WNT10B*R-mediated autocrine activation of Wnt pathway in T-ALL. Overall,
these data reveal the involvement of WNT10B*R-mediated autocrine WNT pathway activation in T-ALL,
suggesting new possible molecular targets in acute leukemia cells that may be considered in order to improve
the clinical outcome integrating new therapeutic strategy.
Reference
1. D. Bongiovanni et al. Aberrant Signaling Pathways in T-Cell Acute Lymphoblastic Leukemia. Int J Mol Sci.
2017 Sep 5;18(9). 25(25):3917-3927
2. F. Lazzaroni et al. Intronless WNT10B-short variant underlies new recurrent allele-specific rearrangement in
acute myeloid leukaemia. Sci Rep., 2016

Antiepileptics influence gut microbiota: a possible relationship with drug-resistance?
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Specific pathways linking the microbial community inhabiting our gastrointestinal tract with the central nervous
system have been suggested. Indeed, the role of gut microbiota (GM), with its influence on immune mechanisms
in patients with chronic neurological diseases, has recently been highlighted to be related to many of them.
While there is a very small amount of studies unraveling GM composition in epileptic patients, it has been
highlighted how the microbiota can alter the progression of epilepsy, in particular by modulating the release of
proinflammatory cytokines. Approximately one third of patients, despite the numerous pharmacological
therapies available, show drug resistance; it is, therefore, important to look for new complementary therapeutic
strategies that can influence the clinical picture.
This study aims to observe possible drug-driven gut community changes by characterizing pre- and postantiepileptic
drug GM.
Here we present preliminary results conducted on a dataset of 10 samples collected from 5 children affected by
epilepsy, comparing their naive GM before the therapy (“naive microbiome”, NM) and after taking for at least 4
months (“in therapy”, IT) one of the most common antiepileptic drugs (Valproate, Levetiracetam, Ethosuximide).
Bacterial genome was extracted from fecal samples, sequenced via Illumina MiSeq platform and analyzed
through QIIME software and specific bioinformatic pipelines.
Overall results suggest an increased amount of Bacteroides and Faecalibacterium spp. during the therapy
(respectively, from NM to IT status: 27.8 to 30.3%; 8.7 to 10.0%), while drug assumption seems to be related to a
smaller quantity of Roseburia, Ruminococcus and Akkermansia spp (5.1 to 4.5%; 6 to 2.4%; 3.7 to 0.2% in NM
and IT subjects, respectively).
For each pair of samples of the patients (NM vs IT), we observed a common decrease of Ruminococcus and
Oscillospira spp. during the assumption of the drug.
While Roseburia produces short-chain fatty acids (butyrate, in particular) and Akkermansia contributes to
strengthen intestinal walls, Ruminococcus and Oscillospira help resistant starches digestion and fermentation:
the decrease in the amount of these beneficial genera may indicate a dysbiosis occurring during the patients’
drug assumption.
These preliminary results suggest that drugs other than antibiotics could impact on gut microbiota and that they
should be considered as possible environmental factors modifying the microbial community. The observed
changes, in turn, might influence host response to therapy.

Notch signaling promotes drug resistance in multiple myeloma through the regulation of the CXCR4/SDF1α axis
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Multiple myeloma (MM) represents the 13% of the hematologic tumors and its social burden is increasing in
western countries due to the progressive aging of the population. Nowadays, MM is still incurable due to the
presentation as high-risk form or to the interactions of myeloma cells with the bone marrow (BM) milieu.
Indeed, MM cells establish complex interactions with BM stromal cells (BMSCs), which provide a source of prosurvival
and growth factors that promotes drug resistance, finally causing patients' relapse. In MM the Notch
oncogenic pathway is dysregulated due to the overexpression of the two Notch ligands Jagged1 and Jagged2
by tumor cells. This causes Notch hyperactivation in both the neighboring MM cells and in the normal cells of
the BM niche.
To test how Jagged1/2 overexpression affects MM cells response to chemotherapeutics, we performed doublesilencing
of Jagged1/2 (J1/2KD) in myeloma cell lines (HMCLs) and assessed their response to standard-ofcare
drugs (i.e. bortezomib, melphalan and lenalidomide), both in single culture and in a co-culture system
composed of HMCLs and the human BMSC line HS5. Our results showed that J1/2 KD promotes MM cells
sensitivity to chemotherapeutics. Moreover, while HS5 are able to protect MM cells from drug-induced
apoptosis, J1/2KD revert this effect, decreasing the ability of BMSCs to rescue MM cells.
At molecular level, while MM cells are normally able to promote Notch activation in co-cultured BMSCs, this
effect is lost after J1/2KD. These variations in Notch activation correlated with HS5 ability to produce one of the
key chemokine in MM, SDF1α. This is particularly relevant since our data indicate that SDF1α boosts the
expression of the anti-apoptotic genes Bcl2, ABCC1 and Survivin in MM cells, improving their resistance to
therapies. Of note, J1/2KD in MM cells causes a decrease in the expression of SDF1α receptor, CXCR4, further
potentiating the anti-tumor effect.
The improvement in drug-response promoted by J1/2KD can be observed also in ex-vivo co-cultures of cells
from MM patients, that further validate the key role of J1/2 in this process.
Finally, an in vivo zebrafish xenograft model of MM allowed us to confirm that J1/2KD causes increase in MM
cells response to bortezomib in vivo, decreasing tumor burden.
These results provide the proof-of-concept for a Jagged1/2-tailored therapy in MM, that may allow to restore the
response to standard drugs and to improve patient’s overall survival.
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Introduction. Skull base chordomas are rare, bony, slow-growing tumour that arise from notochord remnants.
The therapeutic strategy mainly consist of surgery resection followed by charge-particle radiation therapy. Their
morbidity is mainly related to highly aggressive local invasion, high recurrence rate and resistance to treatments.
Lipidomics is a newly emerged technique in the field of clinical biochemistry and it has never been applied in
chordomas. Our aim is to investigate a possible impairment in sphingolipids metabolism in this context of
proliferation and invasion.
Methods. The method was multidisciplinary combining radiological, anatomo-pathological and biochemical
data. A prospective analysis has been performed on frozen and paraffin-embedded skull base chordomas
(n=17) surgically treated at C. Besta Istituto Neurologico from 2016 to 2018. Western blot and
immunohistochemistry were used to assess the activation of apoptosis or autophagy pathways. Sphingolipids
were extracted from frozen tissues and ceramides and dihydroceramides pattern was evaluated by targeted
LC/MS-MS.
Results. Total ceramides and dihydroceramides levels were concomitantly more elevated in recurrent tumors
that underwent previous surgical resection and radiation therapy in comparison to the primary ones (p<0.01).
Dihydroceramides elevation suggested the activation of the de-novo ceramide synthesis pathway. The higher
ceramides content was found in chordomas with high proliferation index (MIB index >5%), aggressive
phenotypes and histological atypia. In addition, a sample displayed a MIB-1 index >30% and an increased
percentage of ceramides and dihydroceramides with a long carbon chain.
Conclusions. In conclusion, de novo ceramides synthesis seems to be higher in mostly recurrent already
irradiated chordomas demonstrating a dysfunction in sphingolipids metabolism.
Ceramides elevation can be related to both radiation stress response and autophagy pathway activation in the
subgroup of high-proliferative chordomas. Such results should be validated in future larger clinical, in-vitro and
in-vivo studies to confirm the relationship between ceramides, autophagy and tumour proliferation rate.
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Introduction. Myriocin (Myr), a natural product isolated from some thermophilic ascomycetes, acts as a suicide
inhibitor of serine‐palmitoyl‐transferase, the first and rate‐limiting enzyme in the de novo sphingolipids
biosynthetic pathway. Myr is currently in the pre-clinical study phase for the treatment of different diseases
characterized by an abnormal ceramide levels such as retinitis pigmentosa. The pharmacological development
of Myr to modulate ceramide levels also requires currently unavailable ADME information in healthy and
pathological animal models. We hereby evaluated the ocular distribution of different formulations of Myr in
healthy NZ albino rabbits.
Methods. NZ albino rabbits (n=26) were divided into 5 groups: 1 control animals and 4 treated animals
depending on which Myr eye drops formulations they received. The 4 Myr-formulation includes 1) Myr
suspension in saline solution (MIOR), 2) Myr encapsulated in neutral liposomes (LIPOMYR 12) 3) Myr
encapsulated in cationic liposomes (LIPOMYR 13) and 4) Myr encapsulated in nanostructured lipid carrier (NLC).
Expect control animals, which received vehicle, the four group were topically treated with 60 μg of Myr (by 60 μl
eye-drops) of MIOR, LIPOMYR 12, LIPOMYR 13 and NLC respectively. Myr was extracted from aqueous humor,
vitreous humor and retina of rabbits after different treatments and then analysed in LC-MS/MS. In addition,
ceramides and dihydroceramides were concomitantly determined by LC/MS-MS in order to confirm Myr efficacy,
measured as inhibition of the sphingolipid biosynthesis.
Results. Tissue levels of Myr are related to the dose, pharmaceutical formulation, administration route, and
administration schedule. NCL-Myr was found3 to be extremely efficacious for the delivery of the drug in the back
of the eye. The slow release formulation produced a Tmax between 180-240 minutes, with a maximum
concentration respectively of 10 μg/mL in vitreous and 1.7 μg/g in retina. AUCs of NLC-Myr were higher in
vitreous (1000-fold) and retina (60-fold) than the average of other treatments. Moreover, biological activity of
Myr was always confirmed in rabbit’s retina by a significant decrease in ceramides and dihydroceramides levels,
compared to the physiological levels established from untreated animals (p<0.05).
Conclusions. A new pharmaceutical delivery system, such as SLN, allows Myr to accumulate into the retina by a
non-invasive eye-drops administration, and to modulate significantly sphingolipid levels. These results would be
promising to study its efficacy in mouse pathological model of retinitis pigmentosa.
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Introduction. Paclitaxel (PTX) is a major chemotherapy drug used for treatment of different types of solid
tumors. It belongs to the class of tubulin-targeting drugs, causing interferences in normal function of
microtubules during cell division. Adipose tissue (AT) has increased in interest in the last years since it can be a
good source of mesenchymal stromal cells that can differentiate into several cellular lineages and can secrete a
variety of bioactive molecules to sustain angiogenesis, antifibrotic, antiapoptotic, and immunomodulatory
responses in target tissue. However, also devitalized microfragmented adipose tissue (DMAT) has interesting
characteristics that can be exploited to be engineered into a biocompatible scaffold for long-term drug delivery
of PTX. Thus, pharmacokinetics and pharmacodynamics properties of DMAT uploaded with PTX (DMAT-PTX)
was investigated into a mouse model prior to clinical evaluation in pharmaco-oncology.
Methods. DMAT was prepared by devitalization (by freezing/thawing procedure) and disaggregation of
lipoaspirate obtained by human donors. PTX was internalized by shaking into DMAT prior administration. For the
pharmacokinetic and biodistribution experiments, BALB/cOlaHsd mice were injected, either subcutaneously
(s.c., n=12) or intraperitoneally (i.p., n=12) with 10 mg/kg of DMAT-PTX (corresponding to 200 μg PTX in 200 μl
of DMAT). After 2, 24, 72 and 168 hrs post treatment, blood, livers and kidneys from all mice were collected.
From mice treated s.c. also the site of DMAT-PTX injection was removed and stored until use. PTX was
extracted from samples, either by solid phase extraction or by monophasic liquid extraction, and then analysed
in LC-MS/MS.
Results. DMAT-PTX after i.p. injections showed a higher Cmax compared to s.c. delivery (1904 vs 279 ng/mL in
plasma at 2 h), although after 24 h the plasma levels were higher in s.c. treated animals (19.1 vs 6.1 ng/mL).
Similar results were obtained for kidney and liver. In addition, slow release of PTX from DMAT-PTX specimens
was demonstrated also by analysing its kinetic disappearance from the site of injection: PTX ranged from 380
μg/g at 2h to 1.5 μg/g at 7 days. The active hydroxyl-metabolites were searched but none samples revealed their
presence in appreciable amounts.
Conclusions. The analysis of PTX at the site of DMAT-PTX injection shows that this new lipophilic delivery
system is able to produce a slow and long-lasting release of PTX, suggesting its possible application in
counteracting tumour relapsing after surgical resection.

UPLC-MS-MS METHOD WITH ISOTOPIC DILUTION FOR THE ANALYSIS OF MELATONINE, TRYPTOPHAN AND
CORRELATED METABOLITES. PILOT APPLICATIONS TO COMPLEX BIOLOGICAL MATERIALS
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RATIONAL. Melatonin (MLT) is a potent neuro-hormone produced in mammal’s pineal gland with a complex
synthesis starting from tryptophan (TRP) and having as intermediate serotonin. MLT is involved in the regulation
of circadian rhythms of sleep-wake, in antioxidant defense and in many other physiological functions. MLT is
also produced in plants with similar functions such as increasing resistance to stress, promoting germination
and maturation and regulating circadian rhythms.
PURPOSE OF RESEARCH. 1. To set-up an analytical procedure based on UPLC-MS / MS able to accurately
identify and quantify the full spectrum of indole metabolites deriving from TRP (“indolome”) metabolism in
complex biological matrices. 2. To apply the method to titrate the free TRP extracted from flours of sesame,
soybean, pumpkin and spirulina algae.
MATERIALS AND METHODS. The analysis employed a UPLC system ( Dionex UltiMate® 3000 LC) and an AB
Sciex 3200 QTRAP® triple quadrupole mass spectrometer. The chromatographic separation was obtained with
a gradient between (A) 5 mM ammonium formate 0.1% formic acid and (B) methanol 0.1% formic acid. 5-Ftryptamine,
D5-Ar-TRP and OCD3-MLT were used as internal standards.
RESULTS. The preliminary study by infusion in a positive ionization mode allowed the choice of the optimal
MS/MS instrumental conditions in MRM mode for 11 TRP-related compounds. Chromatographic conditions
were chosen to obtain rapid resolution within 10 min. Standard curves were linear (R2>0,998) for each analyte
over the respective concentration intervals suited for the measurement in the submitted samples. Free TRP was
extracted from the flours using four different procedures (Soxhlet with solvents at different polarity, Soxhlet with
MeOH only, MeOH room temperature, H2O room temperature. The TRP yield varied depending on the matrix and
on the extraction method. The levels quantified ranged from 150 (spirulina) to 300 (soybean) microg/g.
Tryptamine and 5-OH tryptamine were present in significant amounts only in spiruline alga (3.5 and 6.0
microg/g, respectively). MRM-IDA-EPI Mass spectrometry analysis allowed identifying a «Melatonin isomer» in
sesame extract (0.2-0.3 microg/g) with a different spectrum from that of authentic melatonin. Pending
identification will integrate further techniques, such as High-Resolution Q-ToF-MS.
CONCLUSIONS. This method resulted suitable for the research on vegetable matrices and will serve to study
tryptophan metabolism in yeasts, as well as MLT metabolism and circadian rhythms in humans. By increasing
the pattern of molecules investigated, also the kynurenine pathway of TRP metabolism can be studied in a single
LC-MS analysis.
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Objective: conversion disorder impacts on all the fields of medicine and clinicians in their practice have to cope
with its diagnosis. Among the most frequent forms of conversion disorder there are functional motor symptoms
(FMS). Despite the high prevalence of FMS, their pathophysiology is still unclear. Brain magnetic resonance
techniques provides the opportunity to study the neural mechanisms underlying FMS and to understand how
they are linked to psychological risk factors. Method: this is a study assessing by magnetic resonance
spectroscopy (MRS) N-Acetyl-aspartate (NAA), myo-inositol (MI), choline (Cho), glutamate + glutamine (Glx) and
creatine (Cr) in the anterior cingulate cortex (ACC)/medial prefrontal cortex (mPFC) and in the occipital cortex
(OCC) (control region), in patients affected by FMS and in healthy controls. Ten patients affected by FMS and 10
healthy volunteers were included. Subjects underwent MRS and were tested by Mini Mental State Examination
(MMSE), Hamilton Depression Rating Scale (HAM-D), Hamilton Anxiety Rating Scale (HAM-A), 20-Item Toronto
Alexithymia Scale (TAS-20) and EuroQol 5D (EQ5D).
Results: Glx/Cr was significantly increased in the ACC/mPFC but normal in the OCC of patients with FMS. All the
other metabolites were normal in both regions. Glx/Cr increase in the ACC/mPFC correlated with alexithymia,
anxiety and severity of symptoms.
Conclusions: the abnormal increase of Glx in the limbic system might have a crucial role in the pathophysiology
of conversion disorder FMS type. The present results implicate that drugs modulating glutamatergic activity
could be therefore a novel and alternative strategy in the management in this disabling disorder.

THE BENEFITS OF NUTRITION COUNSELLING FOR IMPROVING SPORT PERFORMANCE
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The purpose of this study was to determine the effects of training only and training plus nutritional counselling
(NC) in two groups of athletes different for energy metabolism requirements: aerobic (i.e. half marathon n=20)
and aerobic/anaerobic alternate (i.e. kick boxing n=20). At the baseline runners started with greater VO2max
compared to kick boxers and lower resting metabolic rate. After three months of controlled diet and training,
kick boxers in nutritional counselling group (n=10) improved their results in many physical tests. In particular,
they obtained a significant increase in Counter Movement Jump (CMJ) and Squat Jump. Moreover, athletes had
a decrease in body fat percentage. Instead, athletes in the control group (CG), n=10, without NC, improved their
performances only in the CMJ test in less significant manner. Runners who received NC after three months of
training and diet had a significant VO2max increase and a significant reduction in body fat percentage. They
also showed an increase of CMJ. The subjects in the CG did not reach the same results and their performances
were almost at the same level of the baseline with the exception of Squat Jump Test (SJT), which decreased.
There was only a trend in the body fat percentage decrease. Compared with CG, runners showed higher
performance at SJT, both athletes who received NC after three months of training and diet and those who did
not received the counselling. In conclusion, significant benefits were achieved in all groups of athletes, but
results were maximized by training plus nutritional counselling.
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Background
Rubinstein-Taybi syndrome (RSTS, OMIM # 180849, # 613684) is a rare (1:125,000) neurodevelopmental disease
characterized by intellectual disability, postnatal growth deficiency, distinctive facial dysmorphisms and skeletal
anomalies, caused by heterozygous mutations in CREBBP ( ̴60% of patients) or in its homologous EP300
( ̴10%). However, in almost 30% of cases the identification of causative genes is still missing.
CREBBP and EP300 encode, respectively, for the CBP and p300 histone and non-histone acetyltransferases,
known “writers” of the epigenetic machinery, which makes RSTS definable as a chromatinopathy.
Chromatinopathies are a group of clinically heterogeneous diseases caused by mutations in genes coding for
epigenetic actors (“writers, erasers, readers and remodelers”) involved in the regulation of gene expression
through chromatin modifications responsible for its opening and closure. In addition, different
chromatinopathies present an overlapping phenotype as they can share the functional network resulted from the
action of the different epigenetic components.
Methods
In order to identify new causative genes for RSTS, we used a custom targeted next generation sequencing (NGS)
chromatinopathies genes panel to screen RSTS patients who resulted negative for mutation in CREBBP and
EP300.
Results
In five patients with a suspected diagnosis of RSTS we identified five different de novo and unreported variants
in KMT2A, a gene coding for a member of the Lysine methyltransferase 2 family. Mutations in KMT2A are
associated to another chromatinopathy, the Wiedemann-Steiner syndrome (WDSTS, OMIM #605130). WDSTS is
rare disease with a recent history and few cases in literature, characterized by intellectual disability, typical facial
features, hypertrichosis cubiti and short stature.
Conclusions
The NGS-based genes panel was found to be relevant for the identification of novel mutations in gene known to
be associated to chromatinopathies, especially in case of syndromes with overlapping features such as RSTS
and WDSTS. In conclusion this finding underlines the value of the NGS approach as a diagnostic tool and could
open the scenario to new genotype-phenotype correlations for the group of chromatinopathies.

EPIGENETIC DRUGS TO MODULATE ACETYLATION DEFECTS IN RUBINSTEIN-TAYBI CELL LINES
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Massa*, Cristina Gervasini*
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Background
Rubinstein-Taybi syndrome (RSTS, OMIM #180849, #613684) is a rare autosomal dominant genetic disease with
an incidence of one case per 125,000 newborns. This neurodevelopmental disorder displays distinctive
phenotypic features such as typical facial dysmorphisms, skeletal abnormalities, intellectual disability and
postnatal growth retardation. RSTS in ̴60% of cases is caused by mutations in cAMP response element (CREB)
binding protein (CREBBP, OMIM*600140) located at 16p13.3 and in ̴10% of cases by mutations in its
homologous E1A-associated protein p300 (EP300, OMIM*602700) at 22q13.
Both genes are ubiquitously expressed and encode for histone acetyltransferases (HAT) involved in the opening
of chromatin, therefore mutations in CREBBP and EP300 lead to a defect in histone acetylation. For this reason,
RSTS is a member of chromatinopathies: a group of clinically overlapping diseases caused by mutations in
genes of the epigenetic machinery.
Methods
We tested epigenetic treatments with histone deacetylase inhibitors (HDACi) for restoring acetylation
equilibrium in a RSTS in vitro model. We treated lymphoblastoid cell lines of seven patients carrying known RSTS
mutations (four CREBBP patients and three EP300) and healthy donors with four different HDACi compounds:
Suberoylanilide Hydroxamic Acid (SAHA), Trichostatin A (TSA), Valproic Acid (VPA) and Sodium Butyrate (NaB).
We examined the acetylation patterns through AlphaLISA analysis and we tested cell proliferation through
immunocytochemistry.
Results
From these analysis has emerged that all the compounds succeed in boosting histone acetylation in RSTS
patients, and even a difference in cell proliferation was detected. Interestingly, all the experiments are
characterized by high variability of response among different patients and among different treatments.
Conclusions
With these preliminary studies we observed that epigenetic treatments can modulate acetylation patterns in
RSTS cells, with remarkable difference between patients and single-patients responses to HDACi, suggesting
that this variance, once further studied, may be used in the field of personalized medicine.
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INTRODUCTION: Parkinson's disease (PD) is a common neurodegenerative disorder, characterized by motor
and non-motor symptoms and dementia is one of the most relevant non-motor symptoms affecting patients'
daily activities. Computer-based rehabilitation is a promising nonpharmacologic treatment option to enhance
compromised memory functions in patients with PD.
OBJECTIVE: Our aim was to evaluate the effects of computer-based rehabilitation protocol on cognitive
functions in patients with PD.
METHODS: 5 patients diagnosed as having idiopathic PD were recruited (aged 58–83 years; education 8-13
years). Patients received computerized cognitive rehabilitation program using The MediaHospital® platform 60
minutes/day, 1 time/week for 8 weeks. The platform provides a multimedia laboratories for cognitive functions
training to promote the rehabilitation process using exercises specifically designed for treating patient
pathological condition. A comparative analysis on all subjects was conducted before (T0) and after (T1) the
treatment through a global and cognitive memory assessment (Montreal Cognitive Assessment, Rey Auditory
Verbal Learning Test, Forward Digit Span, Backward Digit Span and Rey-Osterrieth figures).
RESULTS: After 8 weeks of therapy, patients presented statistically significant improvement only in Rey Auditory
Verbal Learning Test- Immediate Recall [(mean±SE) T0: 21.80±3.7 vs T1: 27.80±4.5, p= 0.04]. No changes were
found in the other tests (p= >0.05).
CONCLUSION: Despite the small sample size, our study revealed that a cycle of computer-based cognitive
rehabilitation with the MediaHospital® improves verbal learning and memory in PD patients. Computerized
cognitive rehabilitation therapy is an easy, safe and always available program that can be used as a treatment
tool beneficial not only in cognitive functions but also in other potentially disease-connected issues that may
have a strong impact on patient’s life.
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Schizophrenia (SCZ) is a severe, chronic psychiatric illness characterized by psychotic symptoms such as
disturbances of perception (i.e. hallucinations) and thought content and processing. In addition, negative
symptoms (such as anhedonia and avolition) and progressive cognitive dysfunction often occur in the clinical
picture, leading to relevant psychosocial impairment. Accordingly, SCZ ranks among the leading causes of
disability worldwide. Despite intensive research on the underlying mechanisms, clearly defined biological
markers of SCZ are still lacking. Recent literature has shown significant impairment in sleep spindle activity in
medicated, long-course SCZ patients (Ferrarelli et al., 2010; Wamsley et al., 2013) and, to a lesser extent, even in
unaffected first-degree relatives of SCZ patients (D’Agostino et al., 2018). These findings suggest a role of sleep
spindles deficit as a candidate endophenotype of SCZ. However, the presence of such potential biomarker at the
onset of the disease, prior to any psychopharmacological intervention, appears still unclear. The aim of this
study is to investigate the presence of differences in spindle activity between drug-naïve First-Episode Psychosis
(FEP) patients and gender- and age-matched healthy control subjects. We performed sleep high-density EEG (hdEEG, 64 channels) recordings in 20 drug-naïve patients at their first psychotic outbreak, and in age- and gendermatched
healthy control subjects. Patients were recruited among subjects admitted to our ER for psychotic
symptoms that were referred for hospitalization in our ward for first episode psychosis workup and treatment.
Several clinical psychometric scales as well as neurocognitive tests were administered to all subjects in order to
better define psychopathological status and vulnerability. Whole-night sleep staging was performed after rereferencing
to mastoid channels to obtain a standard montage. EEG data were analyzed and a semi-automated
algorithm was used to investigate spectral power and topography of different sleep frequency domains.
Different parameters in sleep spindle activity (i.e. density, mean frequency, duration, integrated spindle activity,
amplitude and slope) were also calculated and compared between the two groups. Preliminary data suggest a
difference in specific spectral domains that are relevant to the endophenotypes under study.

Cross-talk between TGF-beta and WNT signaling: targeting FZD6 through a TGF-beta R-I inhibitor
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Our previous study found that the hematopoietic regeneration-associated molecule WNT10B, one of the 19
ligands of Wnt pathway, revealed the presence of a recurrent rearrangement (WNT10B*R) leading to expression
of the transcript variant WNT10B*IVS1 in acute leukemia patients. To better characterize this rearrangement and
its functional role, we used MOLT-4 cell line as experimental model, a T-ALL cell line which presents unique and
monoallelic expression of the WNT10B*R. Furthermore we identified in this cellular model, among other FZD
receptors analysed, FZD6 as the receptor that specifically is involved in the receptor-ligand complex, interacting
directly and uniquely with WNT10B (unpublished data). The purpose of our study is to target this interaction
using small-molecule interference by the TGF-beta R-I inhibitor A83-01, that has been shown to have downmodulating
effects on FZD6 in some cell types(1). In this manner, we aim to interfere with the Wnt signaling
pathway, not in a direct fashion on the ligand, but indirectly on the receptor involved in the receptor-ligand
complex, exploiting its role in the TGF-beta signaling pathway. The evaluation of interference has been
performed treating MOLT-4 cell line with different concentrations of A83-01 and measuring through
transcriptomic and proteomic analyses the expression of some Wnt signaling-associated ligands and the effects
on the WNT10B-FZD6 interaction. Treatment with increasing concentrations of A83-01 in MOLT-4 cell line
resulted in a dose-dependent down-modulation of the expression of certain genes involved in the Wnt signaling,
such as FZD6, on which there is the greatest effect even at low concentrations, WNT10B, beta-catenin, Axin-2
and Pygo-2. Moreover, the treatment leads to reduction of WNT10B/FZD6 interaction events, confirming the
involvement and the relevance of this receptor in the WNT10B*R mediated Wnt signaling activation in T-ALL. All
these data taken together allow us to have a clearer drawing of the molecular components involved in WNT10Bmediated
Wnt signaling activation in T lymphoblastic leukemia cellular model, bringing out new molecules
involved in, and allow us to suggest new potential targets taking advantages of the existing cross-talk between
multiple pathways.
1. Ho, Y. S., Tsai, W. H., Lin, F. C., Huang, W. P., Lin, L. C., Wu, S. M., ... & Chen, W. P. (2016). Cardioprotective
actions of TGFβRI inhibition through stimulating autocrine/paracrine of survivin and inhibiting Wnt in cardiac
progenitors. Stem Cells, 34(2), 445-455.
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BACKGROUND: The term Perinatal Depression (PND) includes variously defined depressive clinical syndromes
that occurs in approximately 12% of women during pregnancy or up to one year after delivery. Risk factors and
pathogenetic mechanisms leading to PND remain unclear and available pharmacological treatments can be
associated with negative effects on pregnancy and breastfeeding
METHODS: Over the past 3 years, our site has been involved in a longitudinal, observational, multicentre study
which aims to recruit 500 women and follow them up from early pregnancy (Visit 1, V1 is held between 10th and
15th week of pregnancy), until 12 months after delivery (V11). The primary aim is to characterize risk factors for
PND by prospective sleep assessment and bloodbased analysis of potential markers during the perinatal period.
Within a broad set of measures, the EPDS and several socio-demographic and clinical variables were employed
for this preliminary analysis,
RESULTS: We report the preliminary findings from a subgroup of 358 women. At baseline, 19% had a history of
depression. EPDS scores at baseline revealed a 12% point prevalence of PND, which remained steady during
pregnancy but increased to up to 15% and 17% in the first visits after delivery (V4, 5 – 12 days) and V6 (30 – 40
days). A positive neurological history was found to predict higher EPDS scores at baseline and a positive
endocrinological history predicted higher EPDS scores throughout pregnancy and up to V6. Significant
associations were also found between personal history of any psychiatric disorder and higher EPDS scores
during pregnancy; family and personal history of depression and higher EPDS scores during pregnancy. Women
with a personal history of depression presented higher EPDS scores at the beginning of pregnancy and after V6,
whereas those who had no previous history had an inverse course, peaking in the early post-partum (V4) and
then gradually declining (F=4,93, p < 0,001).
DISCUSSION: According to these preliminary findings, the recruited sample reflects available prevalence data for
the development of PND. The major risk factors for the development of PND were found to be an
endocrinological history (most significantly gestational diabetes and thyroid abnormalities) and a personal or
family history of depression. In this respect, our findings suggest two distinct vulnerability thresholds to develop
depressive symptoms in women with and without a previous history. Detailed polysomnographic, actigraphic,
genetic and blood biomarker analyses might reveal the underlying cause for the two groups observed.
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Introduction: Left ventricular diastolic dysfunction (LVDD) is a clinical entity that remains poorly understood and
identified in the intensive care unit (ICU) setting. Its knowledge and determination of its severity may be useful to
optimize circulatory support. Echocardiography provides to diagnose cardiac systolic or diastolic dysfunction,
its underlying cause, and suggest therapeutic interventions. The aim of this study is to investigate the
prevalence of LVDD during the early phase of Acute respiratory distress syndrome (ARDS) and its eventually
correlation with its severity and outcome.
Methods: consecutive mechanically ventilated patients were enrolled within 48 hours after ICU admission with
the diagnosis of ARDS. Demographic characteristics and respiratory mechanics variables (including esophageal
pressure) where recorded at two levels of positive end-expiratory pressure (PEEP); all patients underwent a CT
study analysis at two levels of PEEP (5-45 cmh20) for the evaluation of recruitment potential, together with the
computation of functional residual capacity (FRC). A well-trained cardiologist performed a completed
transthoracic echocardiography with the aim to describe the presence and the grade of LVDD applying a
simplified definition of left DD, based on septal e’, which is considered to be an index of myocardial relaxation,
and the ratio of early diastolic velocity of mitral inflow to mitral annular velocity (E/e′), which has a strong
association with left atrial pressure.
Results: 10 of 16 patients enrolled in the study presented a normal LV function [ND)], 6 patients (37.5%) had a
LVDD diagnosed [DD] and among these, 4 patients was a grade II dysfunction. Among the huge amount of
variables collected, DD group was older than ND (median 74.5 [59.0 – 85.0] years vs. 58.5 [41.0 – 69.0] years, p =
0.054). No significant statistical variability was observed in hemodynamics and respiratory parameters, even if
DD group presented a greater myocardial mass index (median 89.0 [83.0 – 85.0] g/m2 vs. 61.0 [43.0 – 82.0]
g/m2 DN, p = 0.056) and higher FRC (median 756 [450 – 878] m vs. 403 [116 – 490] mL DN, P = 0.038)
compared to ND. DD patients demonstrated significant higher 28 days mortality compared with DN (5/6 = 83%
vs. 2/10 = 20%, p = 0.035).
Conclusion: in this small cohort of ARDS patients, LVDD had an incidence of 30%, not correlated with a
ventricular interdependency, neither wit severity of pulmonary disease. There was a correlation with higher FRC
and dead space together with 28-day mortality in DD compared with ND patients.
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A Growing number of studies are deeply investigating the functional role that lncRNAs play in gene expression
regulation at multiple levels: transcriptional, translational and post-translational processes. Interestingly, a key
and essential role for these molecules has been identified in brain development, where genetic ablation of
specific lncRNAs (linc-ENC1, linc-BRN1a/b, FABL, TUG1, FENDRR, HOTTIP, PERIL and HAUNT) was shown to
cause strong modifications in mouse brain’s development. To this day, it is unknown how these lncRNAs are
regulated in the brain and in neural stem cells. Here, we report the identification of a new lncRNA turnover
regulatory mechanism involving the binding of the RNA-binding-protein ELAV1/HuR to conserved AU-rich
regions. We firstly investigated the lncRNAs expression in neural stem cells and we observed that their
expression patterns change during the differentiation process. We demonstrated by RIP (RNAimmunoprecipitation)
analysis that these lncRNAs are bound to HuR. We then suggested that HuR interaction
with these lncRNAs plays a regulatory function necessary for the neural stem cells differentiation process, and
we demonstrated this by pharmacologic (Di-Hydrotanshinone) and genetic (silencing) means. The treatment
with actinomycin D, a transcriptional inhibitor, allowed to evaluate the half-life of these RNA molecules, and we
found that HuR’s inhibition lead to a modification in their decay rates both in neural stem cells and in
differentiated ones. We then investigated the presence of AU-rich regions in the lncRNAs sequences and found
that these are indeed present. Moreover, by means of luciferase reporter assay we demonstrated that mutations
of the AU-rich like regions, within the different lncRNA sequences, result in a modification of the molecule’s halflife.
By means of immunofluorescence analysis, we demonstrated that HuR’s inhibition also leads to a powerful
induction of the differentiation process towards their neuronal fate. In conclusion, we show that these lncRNAs
play a role in neural stem cells biology influencing their differentiation capabilities as the alteration of their levels
may have an effect on this process. Moreover, we report that the inhibition of HuR’s interaction with the
analyzed lncRNAs leads to neural differentiation, suggesting a complementary role for the lncRNAs and the
RNA-binding protein (HuR) in this process. Furthermore, we demonstrated that the turn-over regulation
mechanism is similar to the one used by mRNAs, involving HuR interaction with AU-rich like regions.
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ST3GAL5-CDG is a rare syndrome which is caused by variant GM3 synthases, the enzyme involved in the
biosynthesis of a-b-c-series gangliosides. Here we report a novel homozygous ST3GAL5 variant, p.Gly342Ser, in
a patient suffering from failure to thrive, severe hearing, visual, motor, and cognitive impairment, and respiratory
chain dysfunction. A GM3 synthase assay towards the natural acceptor substrate lactosylceramide was
performed upon transfection in HEK-293T cells of expression plasmids carrying wild type and mutated ST3GAL5
cDNAs. The assay revealed a complete loss of enzyme activity. Identical results were obtained with the other
four ST3GAL5 variants which have been reported to be pathogenic. HEK-293T clones permanently expressing
HaloTag-ST3GAL5 carrying each of the five variants were assessed by quantitative PCR, flow cytometry, western
blotting, and confocal microscopy. The results indicated that transcription, translation, stability, and intracellular
localization of the tagged protein were identical to those of the wild type construct. Compared with the very mild
phenotype of st3gal5 KO mouse models, the results suggest that unknown mechanisms, in addition to the lack
of a-b-c-series gangliosides, contribute to the syndrome. Direct enzyme assay upon transfection in model cells
appears to be an effective tool for characterizing variants of glycosyltransferases involved in glycosphingolipid
biosynthesis.
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Lange syndrome
Marta La Vecchia1, Elisa A Colombo1, Laura Fontana2,3, Silvia Tabano2,3, Monica Miozzo2,3, Cristina
Gervasini1, Silvia M Sirchia1
1Medical Genetics, Department of Health Sciences, Università degli Studi di Milano, Milano, Italy.
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Three dimensional chromatin conformation plays many roles in different aspects of genome regulation,
including gene expression. One of the best example of 3D structure importance is the H19-IGF2 imprinted
region, where different chromatin loops allow IGF2 and H19 monoallelic expression by distinct enhancerpromoter
interactions. It has been demonstrated that in this region cohesin complex and CTCF (the major
architectural proteins) co-localise and are involved in the 3D chromatin organisation.
Pathogenic alterations in the genes encoding for cohesin subunits (SMC1A, SMC3 and RAD21) and/or cohesin
cofactors (NIPBL, ESCO2, HDAC8) cause human genetic disorders known as cohesinopathies, including Cornelia
de Lange syndrome (CdLS), a neurodevelopmental disorder characterized by intellectual disability, growth delay,
facial dysmorphism, hirsutism and upper limb abnormalities.
As cohesin dysfunctions present in CdLS patients could modify the 3D chromatin organization, we analysed the
3D structure of the exemplificative H19-IGF2 locus by performing chromatin conformation capture experiments
(3C) on normal and CdLS lymphoblastoid cell lines. In particular, we used four cell lines derived from patients
with alterations in SMC1A or NIPBL, the major causative genes of CdLS.
Our results show an aberrant chromatin organisation of the H19-IGF2 region in all the analysed CdLS cell lines,
compared to normal cells. In particular, we observed a profound perturbation in the chromatin associations of
the IGF2-H19 enhancers and the CTCF binding site downstream H19 with genes and other elements of the
locus. Consistent with these observations, we found, in patients cells, aberrant methylation in the region that
controls the imprinting of the locus.
These evidences underline the importance of the cohesin complex in the 3D structure organization of the H19IGF2 locus, and indicate that the 3D chromatin structure is compromised when cohesins’ function is altered, like
in CdLS.
Similar to the 3D structure perturbation observed in the IGF2-H19 locus, we can suppose that the effect of the
alterations in cohesin genes is not limited to this domain but can concern the chromatin structure of other
genomic regions.

Analysis of the interaction of bromodomain BET proteins with the Cornelia de Lange-associated factor NIPBL.
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Bromodomain and Extra-Terminal domain (BET) proteins form a family of chromatin readers characterized for
having two tandem bromodomains, which recognize acetylated histones, and an exclusive extra-terminal
domain which interacts with different proteins, connecting the chromatin state to the transcriptional machinery.
Within this family, Brd2 and Brd4 are the most studied members of the family and they play a prominent role in
the regulation of cell cycle associated genes. This is essential not only in high proliferative cells as cancer cells
and embryonic stem cells, but also in the process of differentiation.
Focusing on neuronal differentiation, we performed a yeast two-hybrid screening using a Brd2 construct as a
bait and an 11-day-old mouse embryo cDNA library as a prey in order to identify new interactors involved in this
process. From this screening we discovered the interaction of BET proteins with Nipbl, the protein in charge of
cohesin loading to the chromatin. Besides this structural function, Nipbl has a fundamental role in
transcriptional regulation, localizing in enhancers and promoters of active genes. Indeed, mutations in NIPBL are
responsible of 60% of cases of the Cornelia de Lange Syndrome (CdLS), a developmental disorder characterized
by congenital disabilities caused by gene expression alterations.
We identified a preferential interaction of Nipbl with the family member Brd4. Thus, we performed an RNA-Seq
analysis of cells depleted of Nipbl or Brd4 and interestingly we observed that consistently downregulated genes
were involved in central nervous system development, chondrocyte differentiation, hair follicle development and
ossification, all processes known to be altered in patients of CdLS. Preliminary data also indicate that Brd4 and
Nipbl are mutually dependent to their localization in promoters.
Currently, we are interested in further analyse this novel interaction in the context of the Cornelia de Lange
Syndrome. We aim to verify the NIPBL-dependent localization of BRD4 in promoters using healthy donors and
CdLS fibroblasts with mutations in NIPBL. The expression profile of a subset of the co-downregulated genes will
also be analysed in this in vitro model and in the Drosophila melanogaster animal model. We will work with
mutants in nipped-B (NIPBL) and fs(1)h (BRD4) that will finally be used for functional studies.

Transcranial Direct Current Stimulation (tDCS) for the modulation of implicit attitudes towards food in Eating
Disorders
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Background. Abnormal activation in brain regions related to food processing and body representation has been
reported in patients with eating disorders (EDs). Neuromodulation of such regions has already been shown to
mediate implicit attitudes towards food in healthy subjects. Indeed, transcranial direct current stimulation (tDCS)
has been increasingly employed in experimental and clinical studies on food-related behaviours. However, the
neural mechanisms underlying EDs are still unclear and results on tDCS effects on eating behaviours are
controversial.
Methods. Thirty-six ED patients and 36 healthy females participated to this study. In three separate sessions
anodal tDCS was applied to the medial prefrontal cortex (mPFC), the right extrastriate body area (rEBA) or in
sham mode. Following stimulation, participants completed three Implicit association tests (IATs) on tasty
versus tasteless food (IAT-food), overweight versus underweight body images (IAT-body), flowers versus insects
(IAT-flower) as control.
Results. The interaction tDCS by group was significant for the IAT-food D score, which measures the strength of
the implicit preference. Indeed, the two groups differed in sham, having ED patients weaker preference for tasty
food, but not in the two anodal tDCS sessions, with rEBA stimulation significantly increasing patients’ D score as
compared to sham. Moreover, anodal tDSC over mPFC and rEBA selectively increased patients’ reaction times in
the incongruent blocks of the IAT-food.
Conclusions. tDCS applied to frontal and occipito-temporal cortices modulated food preference in ED patients.
The effect was specific on attitudes towards food and selective in patients, but not in healthy control subjects.
These preliminary findings suggest that targeting different regions with neuromodulation might hold promise in
the treatment of eating disorders.

Different distribution of B regulatory cells (Bregs) in untreated and treated HIV infectionDifferent distribution of B regula tory
cells (Bregs) in untreated and treated HIV infection
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Clinic of Infectious Diseases, Department of Health Sciences, ASST Santi Paolo e Carlo, University of Milan
Background.
The family of IL-10-producing B cells (named Breg) comprises subsets with the ability to suppress Th1/Th17
differentiation and to convert CD4 into Treg (CD19+CD24hiCD38hi) and other subsets with the ability to respond
to LPS and CpG stimulation (CD19+CD24hiCD27+). During HIV infection, a reduction in the frequency of Bregs
has been described that is not normalized by cART. Bregs of HIV+ patients have been associated with
suppression of HIV-specific T cell response and chronic immune activation/exhaustion, indicating that activated
Bregs might be involved in disease progression. To date, however, the contribution of the diverse Breg subsets in
the pathogenesis of HIV and in cART response is still undefined. Thus, we investigated different Breg subsets in
treated and untreated HIV+ patients and their possible associations with immune activation/inflammation, as
well as the Th17/Treg axis.
Methods.
We enrolled 43 HIV+ patients (pts): 25 cART-treated (HIV-RNA<40cp/ml) and 18 cART naïve. Flow cytometry
was used to measure immature Breg (iBreg, CD19+CD24hiCD38hi), B10 (CD19+CD24hiCD27+), Th17
(CD4+CCR6+CD161+), Treg (CD4+CD25+CD127-), gut-homing Th17/Treg (a4B7), T- and B-cell activation
(CD38/CD45R0/CD80), while hs-C Reactive Protein (CRP) was assessed by ELISA. Statistical analyses: MannWhitney U, Chi-squared, Linear regression as appropriate.
Results.
cART-treated pts showed higher B10 (p=.034) and a non-significant trend toward lower iBregs (p=.077), with no
differences in B-cell activation markers vs naïve pts. cART pts also showed lower T-cell activation (CD38+CD8+
p=.0007; CD38+CD45R0+CD8+ p<.0001), hs-CRP (p=.038) and higher Th17 (p=.025), coupled with a lower
proportion of a4B7-expressing T-cells, which was significant for Treg alone (p=.006). We next explored possible
associations between Breg subsets and viro-immunological features. iBregs positively associated with plasma
HIV-RNA (p<.0001) and memory activated CD8 (p=.048). In contrast, B10 correlated positively with CD4 nadir
(p=.032), CD4 count (p<.0001), CD4/8 ratio (p<.0001) and negatively with total and a4B7-expressing Treg cells
(p=.051; p=.029, respectively).
Conclusions.
The finding of increased iBreg frequencies in cART-naïve subjects, which associate with the HIV load and
immune activation, suggests that immature Bregs may contribute to the immune dysfunction in untreated HIV
infection. In contrast, our results of higher B10 cells in virally-suppressed HIV+ patients and their correlation with
both nadir and current CD4+ indicate their possible role in supporting CD4+ homeostasis. Further, the higher
frequency of Th17 together with the negative relationship between B10 and gut-homing Treg suggests the
possible contribution of B10 in the restoration of the Th17/Treg balance at mucosal sites.
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Cystic Fibrosis (CF) is caused by a variety of mutations of the CFTR ion channel, with deletion of phenylalanine
508 ( F508) representing approximately 90% of patients. This mutation induces a proteinopathy, characterized
by aggregates of mutated and unfolded proteins, hyper-inflammation, impaired trafficking and altered
metabolism at cellular level. CFTR dysfunction has primarily a devastating effect on lungs, causing chronic
inflammation and recurrent unresolved infections. CF patients develop severe comorbidities in pancreas, sweat
glands, vas deferens (infertility), biliary cirrhosis, osteopenia, renal failure, diabetes (50% of adult patients),
malabsorption and increased synthesis of cholesterol and its accumulation in liver but also in other tissues,
dyslipidemia with increased plasma triglyceride, pancreas fibrolipomatosis, hepatic lipogenesis and steatosis.
Lung chronic inflammation and infectionhas been extensively associated to the lipotoxin ceramide, core
component of membrane lipids such as sphingomyelins and glycosphingolipids. We previously demonstrated
that the sphingolipid synthesis inhibitor Myriocin is able to reduce inflammation and to ameliorate defense
response against bacterial and fungal infection. We here demonstrate the mode of action of this molecule. First
we show, in IB3 cell line, that Myriocin is an effective inducer of autophagy which is defective in CF
proteinopathy and can sustain pathogen clearance (xenophagy). Second we demonstrated that Myriocin
activates key transcriptional factors, TFEB, FOXO1a and PPARgamma involved in autophagy induction,
mitochondria genesis and activity, energy production and lipid mobilization and consume. We proved that
Myriocin significantly increase the transcription of downstream genes regulating fatty acids entry in
mitochondria (CTP1a and 1b; FATP) and their oxidation (ACAD L). Next we showed that Myriocin dramatically
reduces pathological accumulation of lipid un-organized deposits in IB3 cells.By Mass spectrometry we
observed that inhibition of sphingolipid synthesis causes a reduced content of non sphingoid-lipids such as
glycerol containing lipids and cholesterols. We then proved that Myriocin is able to change the transcriptional
profile of IB3 treated cells, by gene sequencing analysis, enhancing the transcription of genes involved in lipid
transport and consume and energy metabolism that resulted partially downregulated in CF.Finally Myriocin
treatment of peripheral blood monocytes from CF patients, infected with A.fumigatus conidia, significantly
increase their pathogen killing ability. We conclude that Myriocin is a potent modifier of pathological gene
expression profile in CF and a potential therapeutic for CF related infection.

Internet Gaming Disorder and depressive symptoms: an ongoing systematic review
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Introduction: “Internet Gaming Disorder” (IGD) and “Internet Gaming Addiction” are some of the proposed terms
to portray dysfunctional behaviour and cognitive changes associated with an excessive and long-lasting use of
videogames. IGD was listed in the most recent version of the Diagnostic and Statistical Manual of Mental
Disorders as a “condition warranting more clinical research”. Notably, Gaming Disorder will also be introduced in
the 11th Revision of the International Classification of Diseases (ICD-11). Available prevalence studies on IGD
show heterogeneous data across countries, ranging from 0.7% to 27.5% in different populations, with higher
prevalence reported in male gender. Several psychiatric symptoms and disorders have been related to IGD.
Alongside Anxiety Disorders and ADHD, Depression has recently been reported to have the strongest
association with IGD. However, the clinical features and significance of the overlap between depressive
symptoms and IGD still remain unclear. In order to investigate and detail this association, a comprehensive
systematic review of published and unpublished evidence on depressive symptoms in IGD was conducted.
Methods: Several databases were searched to collect potentially relevant records. Abstract and full-text
screenings identified studies deemed potentially eligible. No time, language or study type restrictions were set
(PROSPERO registration number: CRD42018100823). Primary outcome is defined as depressive symptoms
assessment scores, while comorbidity rates represent the secondary outcome. Quality of the included studies
has been assessed using the Risk of Bias tool and the Newcastle-Ottawa Scale.
Results: Of 2141 records*, 1897 papers have been excluded at the abstract screening and 132 at the full-text
screening, leading to 11 missing and 101 included articles. After checking for secondary publications, 87 unique
trials were identified (7 randomised controlled trials, 80 non-randomised trials).
Discussion: Statistical analysis or meta-analysis will be carried out if it will be considered appropriate and
properly supported by retrieved data. An update of the search is ongoing, ensuring the latter as up-to-date before
finalising data synthesis and analysis. Final report and submission to a peer-review journal is expected by the
end of 2018.

Long-acting injectable antipsychotic prescription patterns in Italy: The STAR Network Depot Study
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Background: Since the 1970s, Long-Acting Injectable (LAI) antipsychotics have typically been used as a last
resort for severe and non-compliant patients. Over the past decade, since the development of several atypical
antipsychotic LAI formulations, a more widespread use has received the support of many international clinical
trials. Large datasets on prescription patterns in real-world practice are still lacking. From 2016 to 2018, our site
was involved in a longitudinal, observational, multicentre study that aimed to describe the clinical features of
patients prescribed with LAIs, and to explore possible prescribing differences between first- and secondgenerations
LAIs under ordinary clinical practice in Italy
Methods: The STAR Network “Depot” Study involves 35 clinical centres in Italy. In the cross-sectional phase,
patients prescribed with LAIs were consecutively recruited and assessed over a period of 12 months.
Descriptive statistics and multivariable logistic regression analyses were employed.
Results: 451 patients were recruited (M 61% - F 39%). The level of social and working functioning was
heterogeneous, as was the severity of disease. Seventy-two per cent of the patients had a Schizophrenia
Spectrum diagnosis. Eighteen per cent of patients had a Bipolar Disorder diagnosis. Seventy per cent received
second-generation antipsychotic (SGA) LAIs (mostly Paliperidone, Aripiprazole and Risperidone). Compared to
first-generation antipsychotic (FGA) LAIs, patients prescribed with SGA LAIs were typically younger and
employed; they had higher levels of affective symptoms and received off-label prescriptions for Bipolar Disorder.
Discussion: The real-world prescribing practice of LAIs in Italy confirms the generally more flexible pattern
suggested by emerging consensus guidelines. The observed change is generally restricted to SGA LAIs.

Role of perioperative hyperoxia on the oxidative stress markers in patients undergoing laparoscopic surgery
Sara Ottolenghi, Rita Paroni, Alice Veronese, Giovanni Sabbatini, Davide Chiumello, Michele
Samaja
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Hyperoxia (or excess oxygen) is a common condition in anesthesia practice because the administration of
oxygen at high concentrations (FiO2) is believed to prevent/correct tissue hypoxia that may occur during
surgery. Currently, no guidelines have been established regarding the best way to regulate perioperative FiO2:
according to few studies, perioperative FiO2=80% reduces surgical site infections, but hyperoxia has also been
shown as an independent risk factor in Intensive Care Unit patients. One of the mechanisms underlying the
harmful effects of oxygen is the increased oxidative stress with formation of Reactive Oxygen Species (ROS).
ROS are highly unstable and cannot be directly measured in blood, but they can be evaluated through a panel of
markers. For the present study, we collected clinical data and blood samples from patients undergoing 2-3 hour
abdominal surgery (principally colorectal), who were randomly assigned to FiO2=40% or FiO2=80%. No
significant variations between the two groups were detected when comparing vitals (such as mean arterial
pressure and heart rate) and venous gas analysis data. Likewise, the plasma level of d-ROMs, hydroperoxides
considered as the first product of ROS activity, also was nonsignificantly altered between the two groups and,
within the same group, during surgery and in the next 24 hours. However, we detected a marked increase in
serum malondialdehyde (MDA) concentration, evaluated with the TBARs assay, 24 hours after surgery in the 80%
FiO2 group. MDA, the main product of lipid peroxidation of polyunsaturated fatty acids, could be considered as a
later and more stable product of oxidative stress. As increased MDA levels have been found in patients with
cardiovascular diseases and different types of tumors, these preliminary results suggest that MDA may be
considered a suitable marker to assess the safety of perioperative hyperoxia in patients undergoing
laparoscopic surgery.

Role of Jagged1 and Jagged2 in promoting angiogenesis in multiple myeloma microenvironment
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Multiple myeloma (MM) is an incurable hematologic tumor caused by malignant plasma cells that accumulate in
the bone marrow (BM). MM progression is characterized by an increase in vessels network within the BM of
affected patients that correlates with poor prognosis. Another important feature of MM cells is the hyperactivation
of Notch signaling. This condition is related to Jag1 and Jag2(J1/2) overexpression which boosts
Notch activation not only in MM cells but also in surrounding cells, including bone marrow stromal cells
(BMSCs). This leads to the instauration of protective mechanisms that sustain MM proliferation, survival and
drug resistance. Up to now, the effect of J1/2 overexpression on endothelial cells(ECs) has not been fully
elucidated This work aims to fill this gap, investigating the role of MM-derived J1/2 in angiogenesis modulation.
To study J1/2 contribution to MM-driven angiogenesis, J1/2 were silenced in MM cell lines(MMJ1/2KD). Human
artery ECs were used to mimic ECs, while BMSC were represented by human HS5 cell line. To study
angiogenesis modulation, three different events were considered: modulation of ECs adhesion, motility and
tube-formation capability. Assays were performed with MM-derived conditioned media (CM) to study J1/2 role
in MM ability to secrete soluble factors that may alter ECs behavior. To study BMSCs involvement, a co-culture
system MM-BMSCs was set up and after 48h, CM were collected and used for assays with ECs.
Assays with MM-derived CM indicate that the silencing of J1/2 in MM cells affects ECs behavior decreasing
their adhesion capability, motility and organization into a tube-grid. These results suggest that J1/2 can
modulate MM-derived angiogenic factors; indeed, in MMJ1/2KD cells we confirmed that VEGF-A is one of the
factors modulated by Notch pathway. This angiogenic factor is also produced by BMSCs and co-culture with
MM cells increases its production while co-culture with MMJ1/2KD cells reverts this effect. Also, in the CM
derived from co-culture systems, MM-derived J1/2 silencing and the subsequent Notch signaling downregulation
decreases ECs adhesion, motility and tube-formation capability. Our results were further confirmed in
vivo using a transgenic zebrafish model of MM; while experiments on BM aspirates of MM patients are still
ongoing and will allow us to confirm the correlation between Notch activity, VEGF and vessel formation.
Overall, these results show that J1/2 play a crucial role in BMSCs education in a pro-angiogenic way, affecting
MM cells ability to release pro-angiogenic soluble factors and modulating the cross-talk between MM and
BMSCs.
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Introduction and aim of the study
The cohesin complex is a multimeric system, highly conserved in the course of cellular evolution from the most
primitive life forms to human cells. Cohesins are essential Structural Maintenance of Chromosomes (SMC),
protein-containing complexes that interact with chromatin and modulate chromatin organization and gene
expression. Genetic variants that cause structural and/or functional alterations induce an array of congenital
pathologies named "cohesinopathies". It is believed that such malformations arise from deregulation of pivotal
developmental molecular pathways. Canonical WNT pathway has been shown to be perturbed in association
with central nervous system malformation in Cornelia de Lange Syndrome (CdLS), one of the most characterized
cohesinopathy.
In this study, we validated the relevance of canonical WNT pathway and assess the effect of LiCl-dependent
activation of WNT pathway in three CdLS experimental models: Lymphoblastoid cell lines from patients, murine
Neural Stem Cells (NSCs) and Drosophila melanogaster.
Methods
Lymphoblastoid cells (immortalized lines from CdLS patients) of patients carrying mutations of NIPBL or HDAC8
genes and healthy donors were used in these studies. These cells were treated with LiCl 1mM, 2,5mM and 5mM,
and vehicle and proliferation rate were measured.
Proliferation and differentiation capabilities were also assessed in CdLS NSCs upon LiCl treatment.
Flies were grown upon food added with a different concentration of LiCl. Drosophila brains were analyzed for
morphological evaluation.
Results and conclusions
Preliminary data on lymphoblastoid cells showed no effects on cell death rate in healthy donor following LiCl
treatment. And, although with a patient-specific response, LiCl appeared to induce an increase in proliferation,
especially in cell lines that were slow-growing compared to controls.
NSCs showed reduced NSCs proliferation rate and differentiating capabilities. The presence of lithium could
reduce the detrimental effects in a significant way.
Drosophila mutants for nipped-B gene, the ortholog of human NIPBL, display malformations in mushroom
bodies (MB), a structure involved in olfactory learning and memory. Treating subsequent generation of flies with
100mM of LiCl, MB morphology was restored in the offspring.
All these data further confirm the hypothesis that in “cohesinophaties” is present an impairment of WNT
pathway that could, in part, explain the typical neurodevelopmental alterations of this syndrome. Moreover, these
studies could pave the way for future therapeutic strategies.
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Mesenchymal stromal/stem cells (MSCs) are multi-potent non-hematopoietic stem cells, residing in most
tissues including the lung. MSCs have been used in lung repair and therapy of chronic lung diseases such as
Cystic Fibrosis (CF), asthma, and chronic obstructive pulmonary disease (COPD), characterized by chronic
inflammation which leads to the remodeling of airways. The main beneficial effects of MSCs reside in the ability
to promote tissue repair and in the anti-inflammatory potential, exerted through the secretion of extracellular
vesicles (EVs). Recent reports demonstrate that EVs are effective in animal model of asthma, E.coli pneumonia,
lung ischemia-reperfusion, and virus airway infection among others. Despite this growing literature, the MSCsderived
EVs effects on CF are largely unexplored.
CF is a multisystem disease affecting organs and tissues that express the CF transmembrane conductance
regulator (CFTR). Mortality is mainly due to lung dysfunction, caused by chronic inflammation leading to
pulmonary damage and irreversible loss of respiratory function. Under basal and inflammatory conditions
(TNFα stimulation), we treated IB3-1 cells, an in vitro human model of CF bronchial epithelial cells, with EVs
derived from human lung MSCs.
We demonstrated that treatment with EVs, down-regulates transcription and protein expression of proinflammatory
cytokines such as IL-1β, IL-8, IL-6 in IB3-1 CF cell line, under TNFα - stimulated conditions. EVs
treatment upregulates the mRNA expression of PPARγ, a transcription factor controlling anti-inflammatory and
antioxidant mechanisms, which is defective in CF cells. Accordingly, NF-kB and HO-1, the downstream effectors
of PPARγ, they are both modulated upon EVs treatment. NF-kB nuclear translocation is reduced, resulting in the
impairment of the downstream inflammation cascade, included cytokines expression. In addition, the mRNA of
HO-1 is enhanced together with the antioxidant defensive response of the cells. We conclude that EVs derived
from lung MSCs exhibit anti-inflammatory and anti-oxidant efficacy in a cellular model of CF. These effects
could be mediated by restoring the PPARγ axis, whose down-stream effectors (NF-kB and HO-1) are well-known
modulators of these pathways. Thus, EVs could be a novel strategy to control the hyper-inflamed condition in
Cystic Fibrosis.

EFFETTI DELL’AIR STACKING SULLA FUNZIONE VENTILATORIA NEI PAZIENTI AFFETTI DA SCLEROSI
LATERALE AMIOTROFICA
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Introduzione e scopo del lavoro
La riduzione dell’attività dei muscoli respiratori nei pazienti affetti da malattie neuromuscolari si associa ad
accomodamento del tessuto polmonare ad un volume minore, accumulo di secrezioni alveolo-bronchiali e
dispnea. La manovra fisiochinesiterapica dell’air stacking è in grado di migliorare la sintomatologia respiratoria,
ma il meccanismo con cui questo avvenga non è noto.
Questo studio vuole esaminare i meccanismi e la durata degli effetti dell’air stacking sulla funzione
ventilatoria utilizzando il test dell’oscillazione forzata (FOT) per misurare le condizioni funzionali dell’apparato
respiratorio. L’ipotesi è che se la riduzione del volume polmonare è dovuta a eterogenea distribuzione della
ventilazione nel polmone con formazione di microatelettasie, gli esercizi di air stacking dovrebbero essere
capaci di reclutare tessuto polmonare non aerato migliorando così la sintomatologia respiratoria e gli scambi
dei gas.
Metodi
Dieci pazienti (7 affetti da sclerosi laterale amiotrofica, 1 da miopatia congenita, 2 da atrofia muscolo-spinale)
sono stati finora reclutati. Il protocollo prevede due giorni di test: nel primo i pazienti effettuano spirometria e
misura della forza dei muscoli inspiratori. Nel secondo vengono misurati gli effetti dell’air stacking sulla
funzione ventilatoria con la tecnica della FOT prima e 5’, 30’, 60’, 120’ e 240’ dalla fine dell’applicazione dell’air
stacking.
La FOT analizza le caratteristiche polmonari in termini di reattanza (Xrs 5 Hz), indice della rigidità del sistema
respiratorio, e di resistenza (Rrs 5 Hz). Nei pazienti studiati, la riduzione della Xrs e della Rrs si esauriva entro
60’ dalla manovra, con massimo effetto entro i primi 30’. La massima variazione dei valori di Xrs e Rrs è stata
studiata in funzione dei valori di capacità vitale (CV % pred), di massima pressione inspiratoria (MIP % pred) e
dei valori basali di Xrs e Rrs mediante test di regressione lineare.
Risultati
L’effetto dell’air stacking risultava correlato con i valori basali di Rrs (R2 0.8, p<0.05) e di Xrs (R2 0.9, p<0.001);
non è stata dimostrata una correlazione con la funzionalità respiratoria espressa come capacità vitale (CV%
pred) o con la massima pressione inspiratoria (MIP% pred).
Conclusioni
I dati suggeriscono che maggiore è l’anomala distribuzione della ventilazione, legata a secrezioni bronchiali o
anomala distribuzione dei volumi polmonari, e maggiore sarà l’effetto dell’air stacking. L’assenza di correlazione
con CV e MIP suggerisce che i valori di funzionalità respiratoria non riflettono le anomalie della distribuzione
della ventilazione polmonare.
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Background: Tuberous Sclerosis Complex (TSC) is a multisystem genetic condition caused by mutations in
TSC1 or TSC2. Standard genetic tests fail to identify a pathogenic variant in up to 10% of patients with a clinical
diagnosis of TSC. These individuals are designated No Mutation Identified (NMI), and it is not clear if they
should be monitored and/or treated in similar fashion to those with known etiology of TSC.
Methods: We included 240 TSC patients with a definite clinical diagnosis of TSC and available molecular testing
of TSC1 and TSC2, namely analysis for point mutations of the coding regions and deletions/duplications. First
we performed genotype-phenotype correlations (TSC1 vs TSC2 vs NMI) assessing over 50 clinical variables.
We then collected DNA samples from blood and saliva of 18 well-phenotyped NMI patients and their parents. We
applied a combined approach of Whole Genome Sequencing (WGS, Illumina X Ten platform, read depth >60X,
performed in the U.S.) and ultra-deep next generation sequencing (Illumina MiSeq platform, read depth 25003500X, performed at our Institution) to explore mechanisms that have rarely - or not at all - been investigated in
TSC.
Results and Conclusion: We found that NMI individuals were diagnosed at an older age (p=0.001), had more
frequent normal cognition (p<0.001) and less frequent epilepsy (p=0.010), subependymal nodules (p=0.022) and
giant cell astrocytomas (p=0.008) than patients with TSC2 pathogenic variants. NMI individuals showed more
frequent bilateral and larger renal angiomyolipomas (p=0.001; p=0.003) and pulmonary involvement (trend) than
patients with TSC1 pathogenic variants (Peron et al., 2018).
By combining the results from the two methods, we have so far identified mosaic pathogenic variants in TSC2 in
six patients (33.3%), with minor allele frequency ranging from 2 to 35% in both tissues. We are currently reanalyzing
the results of the remaining NMI patients by applying a revised pipeline, with focus on structural
variants in the region around TSC1/TSC2 and other genes of the mTOR pathway, and analysis of putative noncoding
regulatory elements such as transcription promoters and enhancers.
Conclusions: These results delineate a distinctive phenotype indicative of NMI patients, and denote that at least
one third of them carry a mosaic pathogenic variant in TSC1/TSC2, with important implications for surveillance
and recurrence risk in these individuals.

HOW MEDITERRANEAN IS OUR DIET? VALIDATION OF A SHORT MEDITERRANEAN DIET QUESTIONNAIRE
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Background: In recent years, the protective role of the Mediterranean Diet (MD) has been increasingly studied in
the prevention of chronic diseases and cancer. Few questionnaires to measure the adherence to the MD have
been developed and validated. Therefore, researchers from the Division of Epidemiology and Biostatistics of the
European Institute of Oncology (IEO) have developed and validated a short self-administered questionnaire
(QuADM-15) to measure adherence to the MD in participants to cancer-screening programs. In parallel, at the
San Paolo Hospital in Milan, the QuADM-15 has been administered at the participants to the European ATHENA
project (AnThocyanin and polyphenol bioactives for Health Enhancement through Nutritional Advancements) in
order to evaluate the adherence to the MD.
Subjects and Methods: 332 omnivorous subjects (200 females and 132 males) aged between 20 and 75 years
old, with no history of cardiovascular diseases, except arterial hypertension, were considered. Data collection
included detailed anthropometric, clinical, lifestyle, and biochemical data. Food intake was measured by 24
hours dietary recall, repeated four times a year in order to get seasonal variations, particularly for anthocyanin
intake. All information was recorded by the Diet Monitoring Solution software (DMS, Kos Genetic), created
specifically for this study, that calculated macro- and micronutrients intake. QuADM-15 was used to measure
adherence to MD. This questionnaire was developed as an adaptation of the score proposed in 1995 by Dr. A.
Trichopoulou.
Results and Discussion: In our cohort, the MD score is higher in female subjects (p=0.002). Moreover, smokers
tend to present a lower MD score than non-smokers and smoking is associated with a lower MD score
(p=0.042). Analyzing the anthropometric measures, BMI and waist circumference values correlate negatively
with MD score; in particular, higher MD scores are associated with lower BMI (p=0.024) and waist circumference
values (p=0.0001). Also, the correlations between daily intake of macro- and micronutrients and adherence to
the Mediterranean diet were analyzed. In particular, a positive correlation (p<0.01) between MD score and the
following nutrients was observed: plant protein and lipids, linolenic acid, polyunsaturated fatty acids,
carbohydrates, fibers, iron, potassium, thiamine, riboflavin, vitamin C, vitamin B6, vitamin E, folic acid, retinol,
beta-carotene and anthocyanins. Instead, a negative correlation (p<0.05) was found for the following nutrients:
total proteins, animal proteins and lipids, total saturated fats, cholesterol and alcohol. Together, these results
indicate that this short questionnaire can be a valid tool for the rapid assessment of adherence to the MD.
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Cancer is a heterogeneous disease and several factors are involved in its development and progression.
Epigenetic players influence gene expression by binding DNA, modulating chromatin conformation and
modifying post-translationally histones and have recently been found increasingly involved in tumorigenesis.
Indeed, their dysfunction, causing a profound unbalance of the regulatory chromatin marks and, thus, affecting
cell transcriptional profile, can therefore lead to neoplastic transformation and tumour development. Among
these factors, Polycomb Group of proteins are the most known and plays a fundamental role in maintaining
transcriptional repression during embryonic development and differentiation. Polycomb proteins assemble to
form two different complexes named Polycomb repressive complex 1 and 2 (PRC1 and PRC2). Both PRCs
complexes are histones modifiers with distinct catalityc activities. PRC1 is responsible for the deposition of a
moiety of ubiquitin on lysine 119 of histone H2A, promoting nucleosomes compaction, through the E3-ligases
RING1A and RING1B that exert the catalytic activity. Many different members of the complexes are frequently
altered in several malignancies and in literature Polycomb proteins are reported to act as either tumor
suppressors or oncogenes depending on the cellular context. We recently described the fundamental role for
PRC1 in preservation of adult intestinal stem cell identity and whole tissue homeostasis, through the repression
of non-lineage specific factors. Given the different behavior of Polycomb proteins in cancer, we decided to
investigate whether PRC1 mechanism of stem cell identity maintenance is conserved among different tissues.
To this purpose we dissected PRC1 role in LGR5 hair follicle stem cells during physiological hair regeneration of
adult mouse back-skin in vivo. First, we demonstrated that PRC1 is necessary for hair follicle regeneration and
that PRC1 loss impairs hairs regrowth during early phases of this process, altering the regenerative potential of
LGR5 hair follicle stem cells. Moreover, our data confirm a general role of PRC1 in stem cell identity
maintenance achieved through the repression of non-lineage specific genes. However, we proved that the
outcome of this deregulation is largely context-dependent and related to the transcription factor repertoire of the
cellular compartments. Our work demonstrate the fundamental role of PRC1 in homeostasis maintenance in
different tissues and identify the need of further characterization of PRC1 role in different compartments, in
order to develop new and more specific therapeutic approaches.
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Multiple myeloma (MM) is a hematological cancer characterized by MM cells accumulation in the bone marrow
(BM) that promotes tumor survival and drug resistance rendering this disease incurable. The oncogenic Notch
signaling consists of 4 receptors (Notch1-4) and their 5 ligands (Jag1 and 2, Dll1,3 and 4) and plays a crucial
role in the pathological interaction between MM and BM cells. In particular, aberrant Notch2 activation and Jag2
overexpression in MM cells play an important role in MM progression by stimulating osteoclast differentiation,
release of pro-tumor cytokines by BM niche cells and MM cell self-renewal. Therefore uncoupling the interaction
between Notch2 receptor and Jag2 ligand is critical to affect not only MM cells growth, but also their interaction
with the BM niche.
These lines of evidence prompt us to develop a therapeutic tool to selectively inhibit Notch2 signaling triggered
by Jag2 using an unprecedented approach based on druglike small molecules.
We applied in silico protein-protein docking and virtual high-throughput screening (HTS) of a chemoteque to
select druglike small molecules. Firstly, we selected and characterized in vitro two candidate compounds that is
according to our in silico predictions interfere with Notch2 receptor/ligand binding. Indeed, biological assays
showed that they inhibited Notch2 signaling activation and showed an anti-proliferative efficacy, however they
were not selective only for Notch2::Jagged2 binding but also affect Notch2:Dll interaction. To identify more
selective small molecules, we refined the previous strategy and set-up a new strategy to exclusively uncouple
Notch2::Jag2, leaving unaltered the interaction of Notch2 with Dll. A new approach based on the differences in
the surfaces of Notch2::Jag2 and Notch2::Dll4 complexes. This allowed us to select in silico 100 top-scoring
compounds supposed to be exclusively directed to Notch2::Jag2 surface by HTS of the chemoteque of druglike
small molecules. Preliminary, 2 of 100 compounds were validated in vitro. A Notch responsive reporter assay on
HEK293T cells showed that compounds were able to significantly reduce Notch2 transcriptional activity. A
viability assay of MM cell lines showed a dose-dependent cell growth inhibition in the presence of the
compounds. Notch reporter assay of co-culture systems to measure Notch2 activation triggered either by Dll4 or
Jag2 ligands detected that one of two compounds specifically inhibited Notch2::Jag2 but not Notch2::Dll4
interactions.
Overall, our data indicate that identified compounds directly and selectively antagonize Notch activation and this
provide a basis for the development of entirely novel drugs to inhibit Notch signaling in cancer.
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Neuronal proliferation and development process play a role in ALS, with studies demonstrating how in G93ASOD1
mice ependymal stem progenitor cells show a higher proliferation and differentiation towards the neuronal
lineage. Moreover, human derived neural progenitor cells from ALS patients tend to differentiate to neuronal
lineages. LncRNAs play a role in neuronal cell’s development, and the ablation of a panel of 8 lncRNAs causes
strong modifications in mouse brain’s development.
Recently, we investigated the role of these 8 lncRNAs in neuronal stem cell differentiation. We identified an
interaction between HuR (ELAVL1) and these lncRNAs. We found AU-rich regions within their sequences and by
RNA-Immunoprecipitation we demonstrated that the lncRNAs bind HuR. Furthermore, both pharmacological and
genetic inhibition of HuR lead to a modification in their metabolism. We then decided to investigate the role of
six of these lncRNAs (lincENC1, lincBRN1a, lincBRN1b, TUG1, FENDRR, lincp21) in ALS pathology. Their
expression was investigated in different spinal cord (SC) areas (cervical, thoracic and lumbar) and in brain areas
(prefrontal cortex, hippocampus, mesencephalon, striatum and cerebellum) of G93A-SOD1 mice, both at a presymptomatic
stage (8 weeks of age) and at a symptomatic stage (18 weeks of age). In the spinal cord areas, we
found significant differences in the lncRNAs expression which indicated a potential role for these lncRNAs in
neuronal development. In 8W mice (pre-symptomatic), lincBRN1a was up-regulated in the SOD1-G93A lumbar
SC. For 18W mice, linc-p21 was up-regulated both in the cervical and in the thoracic SC and an increase in
lincENC1 was observed in the SOD1-G93A thoracic SC. Furthermore, we found an up-regulation in lincBRN1b
expression from the 8W to the 18W stage in the cervical SC, indicating a potential role for this lncRNA in the
neuronal aging process. In the brain areas, we found no significant differences in the lncRNAs’ expression in the
cerebellum, striatum and mesencephalon. However, we found some alterations in the hippocampus and in the
prefrontal cortex. In particular, in the 8W stadium, linc-brn1b and FENDRR were decreased in both areas, and
linc-p21 in the prefrontal cortex. FENDRR’s expression was downregulated from the 8W to the 18W stage in the
prefrontal cortex, suggesting an age-dependent role for this lncRNA. Together, these data highlight a potential
role for lncRNAs in disease onset and progression. The understanding of how these lncRNAs influence the ALS
pathology may elucidate new targetable pathways.

Riproducibilità del modello di screening National Lung Cancer Screening Trial (NLST) del tumore polmonare
presso la popolazione dei donatori di sangue AVIS Milano
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USD chirurgia Toracica ASST Santi Paolo e Carlo, Dipartimento di Scienze della Salute Università degli Studi di
Milano
Backgorund
Le neoplasie polmonari registrano una elevata incidenza, in costante aumento, e una elevata mortalità, data la
diagnosi spesso in stadio avanzato; da questo la necessità di attuare programmi di prevenzione e screening. In
un panorama europeo ricco di studi ma che non hanno fornito indicazioni circa la attuazione di protocolli di
screening, l’unico lavoro che ha fornito una raccomandazione di grado B, dimostrata la riduzione dell’incidenza
di patologia del 20%, è stato quello del National Lung Cancer Screening Trial (NLST), svolto negli Stati Uniti, con
pubblicazione dei risultati nel 2011. Il nostro lavoro ha lo scopo di applicare il protocollo NLST ad una
popolazione locale italiana quale quella dei Donatori di sangue Avis Milano, prevendo una collaborazione della
stessa con il reparto di Chirurgia Toracica del San Paolo e il dipartimento di Scienze della Salute della Università
degli studi di Milano.
Materiali e metodi
Dal 2015 ad oggi sono stati arruolati in totale 201 pazienti, durante esecuzione di prove di funzionalità
respiratoria presso la sede AVIS Milano. Secondo linee guida NCCN, l’età era compresa tra i 55 e i 75 anni,
fumatori attivi di almeno 30 pack/years o che avessere smesso di fumare da meno di 15 anni. Di questi pazienti,
198 sono stati candidati a TAC torace a basso dosaggio annuale per tre anni (T1:0 T2:12mesi T3:24mesi
T4:36mesi).
Risultati
Attualmente 198 pazienti sono stati sottoposti a T0, 185 risultati negativi e 13 positivi, attualmente in FUP
secondo linee guida NCCN. Di questi, due pazienti sono stati sottoposti a resezione polmonare: uno risultato
positivo per neoplasia in stadio iniziale e l’altro negativo. 180 pazienti sono stati candidati a T1, di questi 118
hanno già eseguito l’esame e sono risultati negativi. 112 pazienti sono stati candidati a T2, di cui 45 hanno già
eseguito l’esame con esito negativo. 11 pazienti hanno abbandonato lo studio, 5 a T0 e 6 a T1. L’analisi dei
risultati disponibili ha identificato una sensibilità e una specificità del programma di screening del 94% e 82%
rispettivamente, una percentuale di falsi positivi del 11,8% e un valore predittivo positivo del 4,8%.
Conclusioni
I nostri risultati sono in linea con quelli del NLST, suggerendo una applicazione del programma di screening a
realtà locali, come quella da noi identificata, capillarmente presenti sul territorio allo scopo di favorire la diagnosi
precoce di neoplasia polmonare. Ulteriori studi e incrementi numerici del campione sono sicuramente necessari
per rinforzare i risultati ottenuti.

SVILUPPO DI UNA APPLICAZIONE INFORMATICA PER LA RACCOLTA DATI NEL FOLLOW-UP DEI PAZIENTI IN
CHIRURGIA TORACICA: STUDIO PILOTA MULTICENTRICO
Alessandro Rizzi, Federico Raveglia, Alessandro Baisi
USD Chirurgia Toracica ASST Santi Paolo e Carlo
Dipartimento di Scienze della Salute Università degli Studi di Milano
Background: una delle maggiori criticità nella compilazione dei database riguardanti i pazienti sottoposti ad
intervento chirurgico è rappresentata dall'incompletezza dei dati inerenti al follow-up ed in particolare quelli
forniti dal paziente stesso (Patient Related Outcomes, PROs) in merito alla propria qualità di vita (Quality of Life,
QoL). La nostra proposta è di invertire il flusso della raccolta dati, permettendo che sia il paziente ad inviare i
propri dati al medico.
Il metodo da noi proposto è quello di creare una applicazione informatica dedicata esclusivamente ai pazienti di
chirurgia toracica per la compilazione di un questionario.
Materiali e metodi: mediante una collaborazione con la divisone di Chirurgia Toracica di Leeds, supportata dalla
European Society of Thoracic Surgeons e da Medtronic UK, presso la nostra USD di Chirurgia Toracica (ASST
Santi Paolo e Carlo Dipartimento di Scienze della Salute Università degli Studi di Milano) abbiamo sviluppato una
applicazione per sottoporre al paziente un questionario composto da 13 domande a risposta multipla in merito
alla propria QoL. Il questionario è validato in quanto sviluppato accingendo alla “library” della European
Organization for Research and Treatment of Cancer. Lo studio prevede la partecipazione di 8 centri nazionali ed
internazionali ed è stato approvato nel settembre 2018 dal Comitato Etico dell’ASST Santi Paolo e Carlo. I
pazienti arruolati vengono dotati di un tablet per la compilazione offline della applicazione che viene effettuata:
al momento del ricovero, alla dimissione e una volta a settimana per le successive 4 settimane dall’intervento.
Saranno arruolati mediante randomizzazione 10 pazienti per centro, candidati ad intervento di resezione
polmonare anatomica, per via toracotomica o toracoscopia, per carcinoma polmonare in stadio iniziale. Alla
riconsegna del tablet i dati verranno scaricati e salvati nel database ospedaliero in maniera anonima.
Obiettivi dello studio: l'outcome principale e i due outcomes secondari dello studio sono i seguenti: 1)
determinare l’efficacia della raccolta dei PROs mediante applicazione informatica in termini di adesione allo
studio, frequenza di compilazione del questionario e completezza della compilazione stessa, 2) confrontare la
QoL nei pazienti trattati con resezione polmonare toracoscopia o toracotomica per tumore polmonare in stadio
iniziale e verificare se vi siano delle differenze significative tra le due tecniche, 3) individuare possibili fattori che
influenzino la QoL postoperatoria (complicanze chirurgiche, caratteristiche della popolazione come età, sesso,
istruzione, impiego, etc)
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Background
HPV-related dysplasia is a precursor of anal and cervical cancer. HIV-infected subjects are at increased risk of
HPV-related disease progression, given their state of immune-depression and the impairment of HPV-specific
immunity. A low CD4/CD8 ratio may mirror peripheral immune defects and has been linked to poor clinical
outcome in HIV infection, yet, whether it associates with Squamous Intraepithelial Lesions (SIL) is currently
unknown.
Methods
To investigate whether the CD4/CD8 ratio associates with SIL in HIV infection, we conducted a retrospective
study on subjects enrolled in the SPID cohort and who were screened for HPV-related dysplasia (anal/cervical
PAP smears and HPV genotyping) in the period 01/01/2006-31/07/2018. We included in the analysis the total
number of evaluations for HPV-related dysplasia. SIL was defined as the presence of either ASCUS, Low SIL or
High SIL. Demographic and viro-immunological parameters (CD4+, CD8+, CD4/CD8 ratio, activated CD8+CD38+)
at the time of the cytological evaluation were analyzed by uni- and multivariate regression analysis.
Results
During the study period, 174 clinical evaluations were performed in naïve subjects. In this cohort, demographic
and viro-immunological parameters did not associate with SIL, except for the presence of HPV (p<0.001) and
infection with High-Risk (HR) genotypes (p=0.004).
1062 evaluations were performed in cART-treated subjects. The following demographic factors associated with
cervical/anal SIL: mode of HIV transmission (MSM, p<0.0001), a shorter time since HIV diagnosis (p<0.0001)
and cART initiation (p<0.0001), co-infection with T. pallidum (TPPA positivity, p<0.0001). Expansion of the CD8+
T-cell pool (p=0.005) with a trend to higher CD8+CD38+ activated cells (p=0.049), a lower CD4/CD8 ratio
(p<0.026), HPV presence (p<0.0001), infection with HR (p<0.0001) and multiple genotypes (p< 0.0001), also
associated with SIL.
In multivariate analysis, the only factor independently associated with cervical/anal dysplasia was HPV
infection.
Conclusions
A low CD4/CD8 ratio associated with SIL in cART-treated and not cART-naïve individuals, yet did not result an
independent predictor of anal/cervical dysplasia. This finding, together with our observation of HPV infection as
the only independent factor associated with SIL, leads us to hypothesize that the CD4/CD8 ratio does not fully
capture the alterations of HPV-specific immunity in the setting of HIV infection.
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Introduction
Acute respiratory distress syndrome (ARDS) is characterized by a diffuse, inhomogeneously distributed, nonhydrostatic
pulmonary edema, with consequent collapse of lung regions and refractory hypoxemia. The gold
standard for the assessment of lung aeration is CT scan, which exposes patients to X-rays and requires
transportation to radiology. Lung ultrasound (LUS) is a promising, inexpensive, radiation-free method of lung
imaging readily available at the bedside, whose use was shown to provide viable information in clinical models
of loss of lung aeration. Aim of the present study was to investigate the global and regional diagnostic
performance of bedside LUS as compared to lung CT scan.
Methods
Consecutive patients were enrolled within 24 hours from the diagnosis of ARDS. Both CT scan and LUS were
performed at PEEP 5 cmH2O. Lung ultrasound was performed using a standardized, validated assessment of 6
regions per hemithorax, and a LUS score was determined according to the level of lung aeration (normally
aerated, alveolar-interstitial syndrome, consolidation, pleural effusion). CT scan was performed during an andexpiratory
hold. CT and LUS images were stored and analyzed offline; each image was reviewed blindly and
independently by 2 radiologists (CT scan) or by an intensivist and a pneumologist (LUS) for the presence or
absence of pulmonary abnormalities. Using chest CT interpretation as a reference, diagnostic parameters were
calculated for LUS.
Results
32 consecutive patients were enrolled (62.5% males, age 65±14, average length of ICU stay 15.5±8.2 days and
mortality 53.1%). In all patients the LUS examination was feasible; a total of 384 lung regions were examined.
The inter-observer agreements between the independent raters for LUS and CT (computed by weighted kappa
coefficient) were 0.793±0.031 and 0.973±0.032, respectively. Global agreement between LUS and CT was
0.811±0.032. LUS had a diagnostic accuracy of 96.9% for pleural effusion, 90.6% for alveolar consolidation,
91.4% for alveolar–interstitial syndrome and 96.9% for normally aerated areas. When regional analysis was
performed, similar results were found for anterior, lateral and posterior or superior and inferior areas of the
lungs. The diagnostic performance of LUS was affected by the depth of the alteration: agreement between LUS
and ARDS was 0.555±0.123 for deep (peribronchial) vs. 0.831±0.034 for superficial (pelural) lesions (p=0.009).
Conclusion
Lung ultrasonography is a reproducible, sensitive and specific diagnostic tool which allows for a bedside
diagnosis of the main lung pathologic entities in patients with ARDS. Depth of the alteration may impact the
diagnostic performance of this technique
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Introduction.
Acute respiratory distress syndrome (ARDS) is characterized by diffuse, inhomogeneous, inflammatory lung
oedema and development of atelectasis and hypoxemia. Positive-pressure mechanical ventilation is the
mainstay of the supportive treatment. The assessment of lung recruitability (i.e. the decrease in the amount of
atelectasis with increasing airway pressure applied by the ventilator) is essential for the setting of mechanical
ventilation. The hysteresis of the respiratory system, i.e. the area between the inspiratory and expiratory loop of
a pressure-volume (P/V) curve, has been related to the presence of surface tension in the alveoli, and reexpansion/
collapse during inflation and deflation. This measure has been suggested as a possible bedside tool
to assess the lung recruitability. Aim of this study was the assessment, in patients with ARDS, of a possible
relationship between hysteresis of the respiratory system, mechanical characteristics of the respiratory system
and lung recruitability.
Methods.
A prospective, observational study was performed in the general intensive care unit of a University hospital. All
consecutive patients with ARDS were enrolled. Whole lung CT scan was performed during two breath-holding
pressures (5 and 45 cmH2O). A low-flow inflation and deflation P/V curve from 5 to 45 cmH2O was performed,
as well as a PEEP trial at 5 and 15 cmH2O. Lung recruitability was computed as the decrease of not inflated
tissue or as the increase in lung gas volume from 5 to 45 cmH2O. To account for the mechanical characteristics
of the lung and the chest wall, esophageal pressure was measured as a proxy for pleural pressure.
Results.
Thirty-one patients (age 65±15 years, BMI 25.6±6.5 kg/m2 and PaO2/FiO2 154.8±47.7) were enrolled. The
overall duration of the P/V curves lasted 40.0±3.1 seconds. The hysteresis of respiratory system was well
correlated with the compliance of respiratory system computed at 5 cmH2O and the lung gas volume entered
during the inflation of the P/V curve (R2=0.618, p<0.001 and R2=0.797, p<0.001). Hysteresis of the respiratory
system was not related to lung tissue weight (R2=0.001, p=0.891) or not inflated tissue weight (R2=0.002,
p=0.448). The lung tissue recruitability was 348±235 g and it was not related to respiratory system hysteresis
(R2=0.001, p=0.983). Similar results were found when hysteresis of the lung was considered.
Conclusions.
The hysteresis of either the respiratory system or the lung, as computed by a low flow inflation, is not related to
the anatomical lung characteristics and lung recruitability.

Prevalenza di ipertensione arteriosa e associazione con l’indice di aterogenicità del plasma in bambini italiani
obesi: studio pilota
Sara Vizzuso*, Giulio Ippolito*, Daniel Zambelli†, Matilde Amatruda*, Alessandro Tayar†, Ludovico Sabatelli†,
Giuseppe Banderali*, Elvira Verduci*, Stefano Carugo†.
*Clinica Pediatrica Ospedale San Paolo, ASST Santi Paolo e Carlo, Dipartimento di Scienze della Salute,
Università degli Studi di Milano
†Unità operativa di cardiologia, Ospedale San Paolo, ASST Santi Paolo e Carlo, Dipartimento di Scienze della
Salute, Università degli Studi di Milano
INTRODUZIONE
L’obesità in età pediatrica si associa a numerose alterazioni cardiometaboliche. L’indice di aterogenicità
plasmatica (AIP) è un forte predittore del rischio cardiovascolare nell’adulto [1]
Lo scopo dello studio è stato quello di valutare, in un campione di bambini italiani obesi, la prevalenza di
ipertensione arteriosa (IA), ipertensione da camice bianco e mascherata e di analizzare la possibile
associazione tra IA e AIP.
METODI
Sono stati arruolati prospetticamente 38 bambini caucasici (18 maschi e 20 femmine) obesi (>2SD WHO, Child
Growth Standards) di età media (SD) di 11.6 (1.9) anni, ai quali è stata misurata la pressione arteriosa mediante
singole misurazioni (valutando il valore medio ottenuto dopo 3 misurazioni ripetute) [2] e mediante monitoraggio
pressorio delle 24 ore (24 h-ABPM) [3]. Sono stati effettuati esami del sangue a digiuno (glicemia, Hb glicata,
quadro lipidico). È stato calcolato l’AIP utilizzando la formula Log(Trigliceridi/Colesterolo HDL).
Per analizzare la possibile associazione tra IA e AIP è stato utilizzato un modello di regressione logistica.
RISULTATI
Il BMI z-score medio (SD) dei soggetti reclutati è risultato di 2.9 (0.9). Dei 38 soggetti analizzati, 11 (28.9%)
erano ipertesi con entrambi i metodi di rilevazione pressoria utilizzati; 3 soggetti (7.9%) avevano IA da camice
bianco; 12 soggetti (31.6%) IA mascherata.
A seconda della metodologia utilizzata, la prevalenza di IA era pari a 36.8% (14 soggetti) in caso di utilizzo di
singole misurazioni e del 60.5% (23 soggetti) utilizzando il monitoraggio delle 24 ore.
È stata riscontrata un’associazione statisticamente significativa tra IA diagnosticata mediante 24 h-ABPM e AIP
(p-value = 0.044). Questi risultati non sono cambiati quando sono state considerate ulteriori variabili quali età,
sesso e stadio puberale (p-value = 0.048). L’IA diagnosticata con singole misurazioni non è risultata essere
associata con AIP (p-value = 0.401).
CONSCLUSIONI
La prevalenza di IA valutata mediante 24-h ABPM e di IA mascherata sono risultate sovrapponibili a quanto
emerge dalla letteratura. Il dato preliminare che emerge dallo studio è che solo l’IA rilevata mediante 24-h ABPM
e non quella riscontrata con singole misurazioni si associa ad elevati livelli di AIP in soggetti obesi in età
pediatrica. Tale dato è importante perché dimostra l’importanza di una valutazione combinata (analisi di
laboratorio e valutazione cardiologica) per identificare precocemente i soggetti a rischio e sottolinea l’utilità del
24-h ABPM anche nella valutazione delle complicanze metaboliche.

Sphingolipid content of Extracellular Vesicles released by Lung Mesenchymal Stem Cells: role in Cystic Fibrosis
Aida Zulueta; Valeria Peli; Michele Dei Cas; Michela Colombo; Alessandro Baisi; Delfina Tosi; Monica Falleni;
Raffaella Chiaramonte; Rita Paroni; Riccardo Ghidoni; Paola Signorelli; Anna Caretti
Dipartimento di Scienze della Salute, Università degli Studi di Milano
Cystic Fibrosis (CF) is an inherited recessive disease, caused by mutations in the CF transmembrane
conductance regulator (CFTR) gene, with most of the mortality given by the lung dysfunction. The impairment of
CFTR channel functionality is associated with exaggerated airway inflammation that triggers recurrent
pathogens’ infections. Mesenchymal stem cells (MSC) are non-hematopoietic multipotent stem cells residing in
most tissues including the lung. They exhibit anti-inflammatory potential due to the release of extracellular
vesicles (EV) that transfer bioactive anti-inflammatory mediators. Several studies have demonstrated that MSC
have the potential to reverse acute and chronic lung inflammation but up to date the characterization of the lung
MSC compartment in CF is missing and nothing is known about their potential in managing CF inflammation. We
previously published that human lung MSC-derived EVs exhibit anti-inflammatory potential in CF epithelial cell
lines (IB3 cell line) by activating PPARγ axis and down-regulating NF-kB nuclear translocation. We hypothesize
that lung MSC compartment in CF could be immunologically impaired leading to an uncontrolled inflammation
status. We already demonstrated that sphingolipids (SPL) are highly involved in modulating inflammation
process in CF. We here used an in vitro model of CF-MSC by treating MSC from healthy donors with CFTR
inhibitor I-172. SPL extracted from EV isolated from CF-MSC and control MSC were quantified by LC-MS. Our
preliminary data show that ceramide and dihydroceramide content is higher in CF than in control MSC-derived
EV, with C16:0 and C24:1 acyl chain species being the most up-regulated. Moreover, by treating IB3 cells with EV
from either CF or control MSC, we observe a correlation between the EV anti-inflammatory efficacy and their SPL
content.
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EVALUATION OF LAM CELLULAR SIGNALING IN THE MAINTENANCE OF LAM MICROENVIRONMENT
S. Ancona, P. Cetrangolo, A.M. Di Giulio, A. Gorio, E. Lesma
Laboratory of Pharmacology, Dept. of Health Sciences, Università degli Studi di Milano, Milano, Italy
ABSTRACT Lymphangioleiomyomatosis (LAM) is a rare progressive lung disease affecting predominantly women, characterized by lung cystic and extrapulmonary disease (e.g.
angiomyolipomas), lymphatic tumors, and chylous effusions. Pathologic features of LAM result from the abnormal proliferation of smooth muscle-like cells positive to HMB45
antibody (LAM cells). LAM can be sporadic or associated with tuberous sclerosis complex (TSC), an autosomal dominant disorder caused by mutations in TSC1 or TSC2 tumor
suppressor genes that lead to dysregulation of mTOR signaling. In sporadic LAM, LAM cells bear inactivating TSC1 or TSC2 mutations. The use of mTOR inhibitors is the only
approved therapy for LAM, but the treatment discontinuation causes the tumor regrowth and the decrease of pulmonary function. LAM was recently recognized as a low-grade,
destructive, metastazing neoplasm. Consistent with a metastatic mechanism, LAM cells are in lymph, blood, in urine and chylous of LAM patients and in lungs of patients who have
received a lung transplant; they show EMT (epithelial to mesenchymal transition) features and LOH for TSC1 or TSC2.
LAM nodules are heterogeneous structures containing cells of different phenotypes. The aim of this project is to study the factors involved in the maintenance of LAM
microenvironment. To mimic LAM nodule microenvironment, a coculture system was developed by employing LAM/TSC cells and lung cells, positive and negative to HMB45
antibody, previously isolated in our lab. LAM/TSC cells, derived from chylous of a LAM/TSC patient, depend on EGF to survive although they are fibroblast-like cells, and anti-EGFR
antibody causes cell death. LAM/TSC cells exhibit EMT features and LOH for TSC2. In this coculture model, LAM/TSC cells affected the phenotype of lung cells by promoting HMB45
positivity evaluated by immunofluorescence and flow cytometry. Anti-EGFR and rapamycin reduced this effect. LAM cells expressed factors associated to tumor progression such as
monocyte chemoattractant protein-1 (MCP-1), a chemokine that stimulates migration. In the coculture system, EGF, anti-EGFR antibody and rapamycin affected several growth
factors associated to tumor progression such as interleukins, TNF-α, TGF-β1, MCP1. To better analyzed LAM microenvironment, we developed a spheroid model with LAM/TSC cells.
The formation of LAM cellular 3D model was affected by EGF that causes the generation of spheroids of bigger dimension confirming the central role of EGF in LAM pathogenesis.
In conclusion, LAM/TSC cells have the ability to maintain the microenvironment suggesting that an innovative therapeutic strategy for LAM treatment might be aimed at controlling
LAM cell capability to modulate cellular interactions.
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A) LAM/TSC cells (HMB45+, PKH-26 labelled) were co-cultured with lung cells (HMB45-)
(ratio 1:5) for 7 days. Phenotype was analyzed by HMB45-positivity in IF assay.
LAM/TSC cells caused an increase of HMB45 positivity in lung cellsHMB45-.
B) Cells were immunophenotyped by flow cytometry for HMB-45 positivity. Lung cells HMB45were stained with PKH-26 to distinguish them from LAM/TSC cells. Cells were stained with
primary antibody HMB45 and incubated with Alexa Fluor 647-conjugated secondary
antibody. The co-culture HMB45 positivity was evaluated after starvation overnight and
treatment with rapamycyn (1ng/ml for 48h) and anti-EGFR antibody Ab3/Ab5 (5µg/ml for
48h).
Treatments decreased HMB45 positivity of both cell populations.
Legend: non-TSC fibroblastHMB45- LAM/TSC cells
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HMB45-PHENOTYPE OF LAM/TSC CELLS AND LUNG CELLS IS INFLUENCED IN CO-CULTURE AND
IS AFFECTED BY RAPAMYCIN AND ANTI-EGFR ANTIBODY TREATMENT

2) LAM/TSC CELL AND LUNG CELL HMB45- MICROENVIRONMENT
INFLUENCES CYTOKINE SECRETION
By using a multi-analyte ELISArray to simultaneously profile the level of multiple cyto/chemokines,
we tested the co-culture medium and the effect of rapamycin and anti-EGFR antibody.
IL-1β, Il-6 and TGF-β levels of HMB45- lung cells were very low compared to LAM/TSC cells.
In the co-culture system IL-6 and TGFβ secretion is similar to those of LAM/TSC cells. Treatments
reduced IL-6 and TGFβ secretion. In co-culture, IL-1β levels are similar to those of lung cellsHMB45IL-10/12/17A e INF-γ were not detectable.
IL-4/10/12/17A, MIP1α, MIP1β and TNF-α levels were too low to be reliable.
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4) LAM CELLULAR 3D MODEL
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Red lines indicate the positive control: IL1-β: 3,99; MCP1: 3,39; IL6: 1,36; TGF-β: 2,03

CONCLUSIONS
LAM/TSC cells have the ability to modulate the microenvironment affecting the phenotype of lung cellsHMB45 by
promoting HMB45-expression
The increased HMB45-positivity of lung cellsHMB45- in co-cultures is reduced by anti-EGFR antibody and rapamycin
IL1-β, IL6, TGF-β1 and MCP1 secretion is modulated in the coculture system and were affected by anti-EGFR antibody and
rapamycin. These cyto/chemokines are associated with tumor progression.
LAM/TSC cells have the ability to rule the microenvironment suggesting that an innovative therapeutic strategy for LAM
treatment might be aimed at controlling LAM cell capability to modulate cellular interactions

Self-report tests as screening tool for
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Background
Three Questions Test (3QT) is proposed by European AIDS Clinical Society
(EACS) as first approach in HIV-positive patients complaining cognitive
symptoms (EACS Guidelines, October 2018, version 9), but it showed poor
screening performance for HIV-Associated Neurocognitive Disorders
(HAND)(Calcagno A et al, 2018). Conversely, HAND is associated with an
impaired Health-related Quality of Life (HQoL) (Hetta G et al, 2017). We
evaluated the performance of 3QT in combination with assessment of HQoL
(SF-36 questionnaire) as screening tool of HAND.

77 (20%) reported cognitive complains at the evaluation; 93 (25%) showed
HAND (85, 23% Asymptomatic Neurocognitive Impairment, 8, 2% Mild
Neurocognitive Disorders); 63 (17%) had pathological ISF and 142 (38%) had
pathological ISM. 283, 54% had an abnormal screening test.

Graph 1
Proportion of HAND

Methods
Cross-sectional study performed at the Clinic of Infectious Diseases, S.Paolo
Hospital, Milan (SPID cohort) from 01/2014 to 07/2018. Antiretroviral (ART)naïve and ART-treated HIV-positive patients completed self-report 3QT plus
SF-36 questionnaire. 3QT consists in three questions:
• Do you experience frequent memory loss?
• Do you feel that you are slower when reasoning, planning activities or
solving problems?
• Do you have difficulties paying attention?
The test is considered positive if the answer is “yes, definitely” on at least 1
question (EACS Guidelines, October 2018, version 9).
SF-36 questionnaire included 35 items on 8 main health domains, summarized
in two final indexes: Mental Health Index (MHI) and Physical Health Index
(PHI) (Hays RD et al, 1992).
As gold standard, patients also underwent a comprehensive neurocognitive
battery including 10 tests that explore 7 cognitive domains; HAND was defined
by Frascati criteria (Antinori A et al, 2007). Hospital Anxiety and Depression
Scale (HADS) was also used to investigate symptoms of anxiety and
depression.
Exclusion criteria were: CNS opportunistic infections, major or not adequately
managed depression, psychiatric or neurologic conditions, alcohol or
psychotropic drugs abuse, not Italian speaking.
Screening test was considered impaired if the patient presented ≥1 altered
test among 3QT, PHI and MHI. Logistic regression analysis was used to
evaluate factors associated with impaired screening test.

Results
376 HIV-positive patients were included in the study; baseline characteristics
of the study population are showed in table 1.
Table 1: Baseline characteristics of study population
Characteristics
Age, years, median, IQR
Males, n (%)
Months since HIV diagnosis, median, IQR
Hepatitis coinfection, n (%)
Risk factor for HIV, n (%)
MSM
Heterosexuals
Ex IDUs
Not Italian origin, n (%)
AIDS events, n (%)
CD4+ T-cells nadir, cells/mmc, median, IQR
CD4/CD8 ratio, median, IQR
Plasma Log10 HIV-RNA, c/mL, median, IQR
Plasma HIV-RNA >50 c/mL, n (%)
cART treated paztients
cART regimen, n (%)
PI-based
NNRTI-based
INSTI-based
Dual therapies
CPE score, median, IQR
Years of education, median, IQR
Comorbidities, n (%)

Study population (N 376)
44 (35-52)
309 (82%)
36 (7-125)
68 (18%)
137 (36%)
129 (34%)
110 (30%)
56 (15%)
32 (8,5%)
332 (170-470)
0,6 (0,37-0,81)
1,59 (1,59- 4,18)
158 (42%)
218 (60%)
55 (15%)
70 (19%)
49 (13%)
5 (1%)
13 (8-16)
34 (9%)

LEGEND: Parameters are presented as median (Interquartile Range) and absolute numbers (percentages). MSM, Men who
have sex with men; Ex IDUs, Intravenous Drug Users; PI, protease inhibitors, NNRTI, non-nucleoside reverse transcriptase
inhibitors, INSTI, integrase inhibitors.

Performance of 3QT+SF-36 as screening tool of
HAND
Even if HAND was associated with altered screening test with 3QT+SF-36 (OR
1,73, 95%CI 1,07-2,81, p=0,03), these two tests poorly performed as screening
tool of HAND (Sensitivity: 64%, IC95% 55-74, Specificity: 49%, IC95% 43-55,
Positive and Negative Predictive Value: 29%, IC95% 23-35 and 80%, IC95% 7487; the correct classification rate was 53% and area under ROC curve was 0,58,
95%CI 0,52-0,65 (Table 2).
Table 2 : Performance of 3QT plus SF-36 questionnaire as screening tool of HAND

Statistical Parameters

Population
(N 376)

Sensitivity
Specificity
Positive Predictive Value
Negative Predictive Value

64 (55-74)
49 (43-55)
29 (23-35)
80 (74-87)

LEGEND: Data are presented as percentages (95% Confidence Interval).

Factors associated with altered screening tool
Impaired screening test was independently associated with being ART-naïve,
the presence of comorbidities and symptoms of anxiety/depression by HADS
(Table 3). Screening test showed poor performance also stratifying the
analyses for the presence of cognitive complains at the evaluation.
Table 3: Factors associated with abnormal screening tool from fitting a multivariable
logistic regression analysis
Characteristics

Crude OR
(95% CI)

p value

Adjusted OR
(95% CI)

p value

Age, each year more

1,003 (0,99-1,02)

0,72

0,99 (0,96-1,02)

0,59

Males
Females

Ref
2,92 (1,61-5,29)

<0,0001

Ref
0,62 (0,25-1,56)

0,31

1,003 (1,001-1,005)

0,004

0,999 (0,995-1,002)

0,41

Ref
1,05 (0,64-1,7)

0,854

1,07 (0,63-1,83)

0,79

1,12 (0,51-2,39)

Months since HIV diagnosis,
each month more
Risk factor for HIV°
Non MSM
MSM
HCV coinfection
(yes vs no)
AIDS diseases
(yes vs no)
On cART patients
Antiretroviral naïve patients
Education, years
Each year more
Comorbidities
(yes vs no)
CD4+ T cells nadir,
each cells/mmc higher
Current CD4+ T cells,
each cells/mmc higher
Current CD4/CD8 ratio,
each unit higher
Altered HADS anxiety/depression,
(no vs yes)
HAND, (yes vs no)

0,797

0,65 (0,23-1,79)

0,403

Ref
1,65 (1,07-2,54)

0,02

Ref
2,41 (1,15-5,03)

0,02

0,996 (0,94-1,05)

0,88

1,02 (0,93-1,11)

0,72

2,39 (1,03-5,56)

0,04

3,56 (1,23-10,26)

0,02

0,999 (0,998-1,001)

0,42

0,999 (0,997-1,001)

0,22

0,999 (0,998-1)

0,05

0,38 (0,17-0,83)

0,02

0,57 (0,25-1,31)

0,18

0,04 (0,009-0,16)

<0,0001

0,05 (0,006-0,35)

0,003

1,73 (1,07-2,81)

0,027

1,62 (0,76-3,44)

0,21

LEGEND: Univariable and multivariable logistic regression model. OR, odds ratio; 95% CI, 95% confidence interval

Conclusions
We observed a high prevalence of subjective cognitive complains and altered HQoL in a cohort of HIV-positive patients. Patients’ self reports of cognitive
symptoms were not associated with objectively measured cognitive function and are an inadequate screening tool for HAND. Better management of anxiety
and depression symptoms as well as comorbidities in addition with early cART introduction could reduce subjective cognitive complains in HIV-positive
patients.
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Quality of dietary carbohydrates affects gut
microbial community of phenylketonuric subjects
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3Institute
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INTRODUCTION - Low-phenylalanine diet, the cornerstone

MATERIALS AND METHODS - Forty-two children (21

treatment for phenylketonuria (PKU), has been shown to
increase glycemic index (GI) and glycemic load (GL),
affecting the availability of substrates for microbial
fermentation. The aim of the study was to compare gut
microbial communities of children with PKU and with mild
hyperphenylalaninemia (MHP, unrestricted diet).

males/21 females, 4-18 years old) were enrolled in the
study. We assessed dietary intake, anthropometric
measurements and performed gut microbiota analysis by
next-generation sequencing using V3–V4 hypervariable
16S rRNA genomic region.

RESULTS
MHP

p

PKU

1482.3 ± 303.2

ns

1681.3 ± 439.2

Carbohydrates (% of total energy)

56.0 ± 5.9

*

61.0 ± 7.0

Protein consumption (% energy)

14.3 ± 2.3

**

10.2 ± 1.9

Fats (% energy)

32.6 ± 4.7

ns

29.6 ± 6.6

Fibers (g/1000 kcal)

6.1 ± 1.8

*

9.7 ± 4.9

Glycemic Index (overall diet)

52.8 ± 3.8

**

65.1 ± 5.2

Glycemic Load (overall diet)

104.1 ± 29.8

**

163.5 ± 48.6

1. DIETARY ASSESSMENT - Dietary
intake of energy, macronutrients, fiber,
GI and GL are reported in Table 1.
PKU
children
consumed
higher
carbohydrates (% of total energy) and
fiber than MHP children (0.01 < p <
0.047) as well a higher daily GI and GL
(p < 0.001).

Energy (kcal/day)

Tab 1. Nutrients intake (means ± ds) of two groups in analysis.

2. GUT MICROBIOTA ANALYSIS - While alpha-diversity analysis revealed no significant differences between PKU
and MHP groups, beta-diversity highlighted a significant separation of gut microbiota (Figure 1).
Major differences were seen in Firmicutes phyla. PKU children were depleted in Faecalibacterium spp. and enriched in
Blautia spp. and Clostridium spp. (Figure 2).
A

MHP
PKU

B

MHP

MHP
PKU

PKU

Fig. 2. Mean relative abundances of fecal bacterial genus.
Fig. 1. Unweighted (A) and weighted (B) Unifrac distances (p = 0.008
and p = 0.03, respectively).

We found a divergent response of
members of the Firmicutes phylum with
respect of daily glycemic index.
F. prausnitzii, unclassified
Ruminococcaceae and to a lesser extent
Roseburia spp. were negatively
correlated with GI, whereas other
Lachnospiraceae were positively
associated (Table 2).
Indicator species analysis suggested
F. prausnitzii to be related to MHP status,
whereas Ruminococcus bromii to be
associated to PKU.

Negative
correlation

MHP

p

PKU

Carbohydrates
(% of total energy)

56.0 ± 5.9

*

61.0 ± 7.0

Protein consumption

52.1 ± 11.1

*

43.2 ± 15.1

[Ruminococcus],
Lachnospiraceae

Glycemic Index (GI)

52.8 ± 3.8

*

65.1 ± 5.2

Faecalibacterium,
Ruminococcaceae

Glycemic Load (GL)

104.1 ± 29.8

*

163.5 ± 48.6

Faecalibacterium

16.0 ± 9.1

Faecalibacterium,
Ruminococcaceae

Fibers

8.9 ± 2.6

*

Positive
correlation
Oscillospira

Blautia,
Lachnospiraceae

Tab 2. Correlations between intestinal family-level phylogenetic groups and dietary habits.

DISCUSSION and CONCLUSIONS - Despite PKU diet brings more vegetables and fibers, considered good substrates
for beneficial microbes, the quality of carbohydrates ingested seems to particularly affect F. prausnitzii, a biomarker for a
healthy status. Indeed, F. prausnitzii is one of the key species for butyrate production. It still remains to evaluate whether
an improvement of current free-amino acid formulas could rebalance the microbial community.

CORRELAZIONE TRA L’ESPRESSIONE DELLE
SOTTOPOPOLAZIONI LINFOCITARIE E FATTORI CLINICI
DI RISCHIO ONCOLOGICO IN PAZIENTI
AFFETTI DA CANCRO COLORETTALE: STUDIO PILOTA
M. Bonaldi1, M. Giovenzana1, N. Mariani1, C. Froiio1, P. Gruarin2, M. Pagani2, C. Cigala3, A. Pisani Ceretti1, E.
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Introduzione
Il ruolo svolto dal sistema immunitario nello sviluppo e nella progressione delle neoplasie è un aspetto che suscita molto interesse in
letteratura. In generale il sistema immune svolge un ruolo antitumorale1. Alcune sottopopolazioni T linfocitarie (Treg e Tr1)
svolgono, però, un ruolo inibitorio nei confronti del sistema immune2. L’obiettivo di questo studio è quindi di analizzare le
sottopopolazioni linfocitarie Treg e Tr1 all’interno del cancro del colon retto e confrontare la loro espressione con gli aspetti
preoperatori, anatomopatologici ed il follow-up.

Materiali e metodi
Studio pilota prospettico in collaborazione con l’Istituto Nazionale di Genetica Medica di Milano (INGM) condotto su 31 pazienti
selezionati sottoposti a chirurgia elettiva per adenocarcinoma sporadico del colon-retto da Gennaio 2016 a Maggio 2018. Dallo
studio sono stati esclusi i pazienti che non presentassero il dosaggio di entrambe le sottopopolazioni linfocitarie; non sono stati
considerati inoltre i tumori troppo piccoli per un adeguato campionamento, gli adenocarcinomi insorti su IBD e i pazienti sottoposti a
trattamenti neoadiuvanti o immunodepressi.
TESSUTO TUMORALE
(A )

Risultati
La densità delle Treg è risultata essere 2,5 volte
maggiore nel tumore (KTreg) rispetto alla controparte
sana (p<0,0001). Anche la concentrazione delle Tr1 è
risultata maggiormente espressa nel tumore (KTr1)
rispetto al tessuto sano (p<0,0001). Si è evidenziata una
correlazione inversamente proporzionale tra un
aumento di espressione intratumorale di Tr1 e la
presenza di cardiopatia (p=0,018), vasculopatia
(p=0,018) e diabete mellito di tipo II (p=0,029). Per
quanto riguarda le caratteristiche anatomopatologiche
non è stata evidenziata alcuna correlazione la
concentrazione delle KTreg, sono invece emerse delle
tendenze, senza riuscire a raggiungere la significatività
statistica, con caratteristiche anatomopatologiche
sfavorevoli ed un’ elevata densità di Ktr1 . Analizzando
il follow up si è visto come la concentrazione
intratumorale di Tr1 risulti essere significativamente
maggiore nel gruppo dei pazienti metastatici rispetto a
quello dei non metastatici (p=0,029), non si è invece
registrata alcuna correlazione le KTreg.

TESSUTO
(B )

SANO

p

Treg

21,45 ± 7,04

8,40 ± 5,46

0,0001

Tr1

33,80 ± 11,97

21,23 ± 10,43

0,0001

Tr1

Treg

Conclusioni
Entrambe le componenti linfocitarie Treg e Tr1 sono risultate
maggiormente espresse nel tessuto tumorale rispetto a quello sano. Non
si è dimostrata alcuna correlazione tra le cellule Treg e i fattori analizzati.
Le cellule Tr1, invece, sembrano avere un risvolto clinico più
promettente, in quanto una elevata concentrazione intratumorale correla
con presenza di malattia metastatica nel follow up. Emerge, inoltre, come
con questa sottopopolazione vi sia una relazione inversamente
proporzionale con comorbidità della sfera cardiovascolare. Sono tuttavia,
necessari ulteriori studi ed un ampliamento della casistica per poter trarre
delle conclusioni più significative.
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The role of Narrow Band Imaging in parathyroid surgery: a preliminary evalua on in
ﬁve parathyroid adenoma cases
AM Saibene, AM Bulfamante, P Lozza, SM Portaleone, G Felisa , L De Pasquale

Background
Narrow Band Imaging (NBI) is one of the ﬁrst advanced techniques to go beyond White Light
Emission (WLE); thanks to selec ve haemoglobin, light adsorp on is able to emphasize vascular
visualiza on and reveal capillary networks. At present day NBI is widely used by Otolaryngologist and other specialists to study mucosal and some mes serous suspicious lesions. Purpose of
our study is to evaluate the possible applica on of this technique in thyroid and parathyroid
surgery, par cularly for parathyroid adenomas.

Methods

Fig. 1 – A) the picture shows a normal
parathyroid. The gland (black arrow)
present a yellowish appearance in
quite a good contrast with the normal
thyroid gland (white arrow). B) Normal parathyroid gland as it is visible in
NBI. The gland present a slightly darker appearance than the normal thy-

This preliminary evalua on was carried out on 5 consecu ve pa ents candidate to undergo selecve endoscopic assisted parathyroidectomy because a single hyper-func oning parathyroid adenoma. Upon hypothe cal recogni on by the surgeon, the adenoma was checked for its NBI vascular pa ern and evaluated by another surgeon trained for NBI endoscopy in head and neck malignancies. A er checking the vascular pa ern, surgery was carried out according to our standard
protocol, using intraopera ve PTH monitoring (IOPTHM) and frozen sec on analysis. Parathyroid
adenomas showed a dark-spo ed pa ern, which is common to other neoplas c lesions because
of irregular neo-angiogenesis.

Results
In 4:5 cases NBI integrated the common white light endoscopic and the direct vision, adenomas
were easily iden ﬁed and pathological and laboratory analysis promptly conﬁrmed the diagnosis.
In 1:5 case, NBI showed his full poten al and permi ed to recognize the hidden neoplas c ssue
from the surrounding structures thanks to the diﬀerent vascular pa erns.

Conclusions
NBI demonstrated to be a strong and helpful instrument for correct adenoma iden ﬁca on and
consequently complete removal. We are convinced that the use of NBI can be very helpful to
surgeon, par cularly to the less experienced ones, to approach this type of surgery more conﬁdently and to guarantee the best treatment to pa ents.
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Fig. 2 – A) the picture shows a parathyroid adenoma. The adenoma
(blue arrow) present a reddish appearance in moderate contrast with
the normal thyroid gland (white
arrow). B) The picture shows a parathyroid adenoma as it is visible in
NBI. It presents a strongly darker
appearance than the normal thyroid
gland (blue arrow), due to NBI capacity of revealing capillary networks.

PULMONARY AND EXTRAPULMONARY ARDS:
MORPHOLOGICAL AND FUNCTIONAL ANALYSIS
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Introduc2on

Results

Acute Respiratory Distress Syndrome (ARDS) is a clinical
syndrome characterized by high permeability
pulmonary oedema and refractory hypoxemia. This
syndrome can result from a "direct" lung insult
(pulmonary ARDS) or from an "indirect" insult
(extrapulmonary ARDS)[1].

Ninety-seven pa-ents had pulmonary ARDS, while 84
had extrapulmonary ARDS. Pulmonary ARDS had higher
total lung weight and lung recruitability than
extrapulmonary ARDS (1534 [1286-1835] vs 1342 [1090
-1507] g, pGROUP <0.001; and 16 [9-25] vs 9 [5-14] %,
pGROUP <0.001) (Table).
At both PEEP levels, pulmonary ARDS had lower PaO2/
FiO2 and higher physiological dead space than
extrapulmonary ARDS (PaO2/FiO2: 126 [89 - 163] vs 171
[122 - 221] at PEEP 5 cmH2O and 182 [144 - 228] vs 228
[160 - 278] at PEEP 15 cmH2O, pGROUP 0.023,
pPEEP<0.001; Physiological dead space: 0.63 ± 0.13 vs
0.57 ± 0.14 at PEEP 5 cmH2O and 0.64 ± 0.13 vs 0.59 ±
0.14 at PEEP 15 cmH2O, pGROUP 0.021, pPEEP<0.001).
Although the lung and chest wall elastance were similar
between groups, the intra-abdominal pressure was
signiﬁcantly higher in extrapulmonary than pulmonary
pa-ents (7 [5-8] vs 10 [6-12], pGROUP <0.001) (Figure).

Aim

Compare in a large database of ARDS pa-ents, the
pulmonary versus extrapulmonary form in terms of
respiratory mechanics, lung recruitment, gas exchange
and PEEP response.

Materials and methods
In this retrospec-ve analysis, 181 ARDS pa-ents were
classiﬁed by the origin of ARDS (pulmonary vs
extrapulmonary ARDS) according to the pa-ents
history, clinical presenta-on and microbiological results
by two independent physicians. Pa-ents underwent
two CT scans at PEEP 5 and 45 cmH2O to perform a
quan-ta-ve CT scan analysis to obtain lung weight,
volumes and recruitability. In the same day, a PEEP test
at 5 and at 15 cmH2O was performed to measure gas
exchange and lung mechanical characteris-cs.
Repeated measures analysis of variance (rANOVA) has
been used to compare groups. Data are expressed as
mean (SD) or median [I.Q.], as appropriate.

Conclusions
In ARDS pa-ents, lung e-ology (pulmonary or
extrapulmonary) does not inﬂuence mechanical
characteris-cs. Total lung weight and recruitability are
higher in pulmonary ARDS than extrapulmonary ARDS.
References 1. Ga&noni. AJRCCM. 1998; 158:3–11
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GAMMA DELTA (γδ) T CELLS, TH17, Treg AND LIVER DAMAGE
IN HIV/HCV TREATED CO-INFECTION
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Background and Aim
The balance among γδ, Th17 and Treg cell subsets conditions liver fibrogenesis, contributing to liver disease progression in chronic hepatitis C. Direct-acting
antiviral (DAA) proved to restore different immune cell subsets, however no study addressed DAA on γδ and Th17/Treg balance. We investigated γδ T cell
frequency/function, Th17, Treg and association with liver damage in HIV, HCV mono- and co-infection.

Study Design and Methods
We enrolled 55 virally-infected (VI) patients (pts):15 HIV on suppressive cART (scART; HIV-RNA<40cp/ml), 15 HCV naive to anti-HCV therapy; 25 HIV/HCV on
scART and naive to anti-HCV; 10 age-matched healthy controls (HC). HCV mono- and co-infected pts started 8-12 weeks DAA therapy . At baseline (T0),
DAA end-of-treatment (EoT), 12 weeks after EoT (SVR12) we measured: γδ (i) frequency (CD3+Pan γδ+vδ1+vδ2+), activation (CD69/CD38), maturation
(CD45RA+CD27+), cytolytic phenotype (granzyme B/CD107a), γδ TNF-α/IFN-γ/IL-17 following 5h PMA/ionomycin (flow cytometry); (ii)Th17-like cell
(CD4+CD161+CCR6+); (iii) Treg (CD4+CD25+CD127-). Statistical analyses as appropriate

Results I

Results II

No major differences in terms of demographic and HCV related
parameters were detected in the study groups.

Compared to HC, VI patients presented non-significantly lower γδ Tcells, significantly reduced Th17 and augmented Treg .

Results IV
Interestingly, in both groups DAA treatment also resulted in decreased
frequency of activated CD38+CD69+, cytolytic granzyme B+/CD107a+ γδ
T-cells, with no effect on γδ TNFα/IFNγ production ( data not shown)

HIV-HCV

§

§

HCV

§

Note: *data are presented as median (Interquartile range), statistical analyses: t test or Anova as appropriate. °data are
presented as absolute numbers (%), statistical analyses: Fisher’s or Chi-squared test as appropriate. a p values among 4
groups; b p values among HIV and HCV/HIV groups; p values among HCV and HCV/HIV groups.; AST: Aspartate
Aminotransferase; ALT: Alanine Transaminase; cART: combination antiretroviral therapy; SOF: sofosbuvir

§=p

Results III

<

0.05 SVR 12 versus HC

Results V

Successful HCV treatment with DAAs resulted in decrease in HCV viral load
with a parallel improvement of liver related parameters and CD4 count

HIV-HCV

§

The vδ2/Th17 ratio, which is known to predict liver damage, increased
from baseline to SVR12 and negatively correlated with serum ALT levels
( data not shown)

HCV

§

§

§=p

<

0.05 SVR 12 versus HC

Conclusions
In our cohort of HCV mono- and HIV-co-infected pts, successful DAA treatment, while not affecting total γδ frequency, was efficacious in reducing γδ
activation/cytolysis, and in expanding vδ2/Th17 ratio, pointing to its role in the containment of γδ hyperactivation, possibly contributing to regression of the
liver damage. Nevertheless, DAA failed to restore Th17/Treg balance in both HCV mono and co-infected pts, opening question on the clinical impact of this
persistence in HCV-eradicated pts.
*elvira.cannizzo@unimi.it

Counteracting neuroinflammation in experimental Parkinson’s disease
favors recovery of function. Effects of Er-NPCs administration.
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Abstract
Parkinson’s disease (PD) is the second most common neurodegenerative disease, presenting with midbrain dopaminergic neuronal
degeneration. A growing number of studies suggest that microglial activation plays a role in PD. Indeed, inflammation-derived oxidative stress
and cytokine-dependent toxicity may contribute to nigrostriatal pathway degeneration and exacerbate the progression of the disease in
patients with idiopathic PD. Cell therapies have long been considered a feasible regenerative approach to compensate for the loss of specific
cell populations such as the one that occurs in PD. We recently demonstrated that Erythropoietin-releasing Neural Precursors (Er-NPCs)
administered to MPTP intoxicated animals survive after transplantation in the recipient damaged brain, differentiate and rescue degenerating
striatal dopaminergic neurons. Here we aimed to investigate the potential anti-inflammatory actions of Er-NPCs infused in an MPTP
experimental model of PD. The degeneration was obtained by the intraperitoneal administration of 1-methyl-4-phenyl-1,2,3,6tetrahydropyridine (MPTP) (36 mg/kg) in C57BL/6 male mice. 2.5x105 GFP-labeled Er-NPCs were administered by stereotaxic injection
unilaterally in the left striatum. Functional recovery was assessed by two independent behavioral tests. Neuroinflammation was investigated
measuring the mRNAs levels of pro-inflammatory and anti-inflammatory cytokines and immunohistochemistry studies were performed to
evaluate markers of inflammation and the potential rescue of endogenous TH positive projections in the recipient striatum. Our results show
that animals grafted with Er-NPCs determined a remarkable improvement of behavior measured by means of horizontal, vertical and olfactory
tests beginning the third day after transplantation. By means of immunofluorescence staining, we found that the majority of transplanted ErNPCs were vital and promote the recovery of dopaminergic markers such as DAT and TH. Furthermore, Er-NPCs administration promoted a
rapid anti-inflammatory effect that was already evident 24h after transplant with a decrease of pro-inflammatory and increase of antiinflammatory cytokines mRNA expression levels. This effect was maintained during the complete observational period, two weeks posttransplant. We also show that Er-NPCs transplant reduces the macrophage infiltration, directly counteracting the M1 pro-inflammatory
response of primary murine activated microglia, with the decrease of CD68 and CD86 markers, and inducing M2 pro-regeneration traits, as
indicated by the increase of CD206 expression. Moreover, we also show that Er-NPCs-derived Erythropoietin (EPO) mediates this activity, since
the co-injection of precursors with an anti-EPO antibody neutralizes the anti-inflammatory effect of the Er-NPCs treatment. This study shows
the anti-inflammatory actions exerted by Er-NPCs and we suggest that these cells may represent good candidates for cellular therapy to
counteract neuroinflammation in neurodegenerative disorders.

Essential Materials & Methods
Transplantation. Ten days prior transplantation, 12-16 weeks old C57BL/6J mice were lesioned by intraperitoneal injection of MPTP (Sigma) (36 mg/kg body
weight). After one week the lesion was stabilized by a second injection of the drug at the dosage of 20mg/kg. GFP Er-NPCs were intrastriatally injected 3 days
later. 5X104 cells/5ul were unilaterally injected into the striatum. The number of animals studied with Er-NPCs striatal transplantation were n= 24.
Immunohistochemistry. Mice were perfused with 4% formaldehyde in 0.1M PBS. Perfused brain tissue was sectioned by a cryostat to obtain 16 μm thick
sections. Primary antibodies used were: MOMA (1:25; Millipore), CD86 (1:200; Abcam), CD206 (1:200; GeneTex), For detection of first antibodies, appropriate
secondary antibodies, Alexa Fluor 546 anti mouse, rabbit or rat (1:200, Alexa) were used. Specimens were examined with a confocal microscope Leica SP2
microscope with He/Kr and Ar lasers (Leica, Wetzlar).
Gene expression analyses. Left and right striatum regions were dissected out rapidly, frozen on dry ice. Total RNA was extracted using TRIZOL® reagent (Life
Technologies) and 1μg was reverse transcribed using iScript cDNA synthesis kit (Bio-Rad). Real-Time RT-PCR was performed with StepOnePlusTM Real-Time RTPCR System using iQ SYBR Green Supermix (Bio-Rad). PCR results were normalized versus 18S.

Results
Er-NPCs engraftment counteracts macrophages invasion and allows
the switch from M1 to M2 sub-type.
Immunohistochemistry
analysis of coronal sections
obtained from brain of
healthy control animals,
treated with MPTP, with
MPTP+ Er-NPCs ipsilateral
and contralater to the
transplant site and with
MPTP+Er-NPCs+aEPO. The
brain section were labeled
with the antibody CD68 (a),
CD86 (b) and CD206 (c) in
red. Scale bars 50 μm.
Quantification analysis (d).

The Er-NPCs’ positive effect on pro-inflammatory cytokines is
mediated by EPO.

At 2 weeks after
transplantation mRNA
levels of IL-6 and TNFalpha were quantified in
the Striatum (a) and
Substantia Nigra (b). As
control gene, we
considered 18S. The
data reported in the
histogram are expressed
as mean ±SD.

Conclusions
Adult neural precursors releasing EPO (Er-NPCs) represent an interesting model of stem cells therapy approach.
Er-NPCs markedly improve morphological, biochemical and behavioral dysfunctions caused by MPTP intoxication.
Er-NPCs are able to interact with and improve the microenvironment of the damaged tissue thanks to the release of protective factors (EPO).
Erythropoietin released by Er-NPCs can be a potential pharmacological therapy useful for the treatment of Parkinson’s Disease.
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Epilepsy is a group of neurological disorders characterized by epileptic seizures.
Many antiepileptic drugs (AEDs) are available and commonly used to treat patients, but approximately one
third of them show drug resistance. Looking for new complementary therapeutic strategies that can
influence the clinical picture is crucial.
Gut microbiota (GM) is the collection of all bacterial groups cohabiting in
out intestine and, along with many roles beneficial to the host, influences
the immune mechanisms in patients with chronic neurological diseases
and is influenced by it. [1]
u

Alteration of GM
dysbiosis, microbial misadaptation in the patient's
gastrointestinal tract which can lead to overgrowth of some colonies which
may damage some of the beneficial ones.
u

Recently, it has been highlighted how the microbiota can alter the
progression of epilepsy [2] , in particular by modulating the release of
proinflammatory cytokines, but there is a very small amount of studies
unraveling GM composition in epileptic patients.

Workthrough

This study aims to observe possible drug-driven gut microbial community changes and
biomarkers by characterizing the GM in patients pre- and post- antiepileptic drug therapy.
Preliminary study has been conducted on a dataset of 10 samples collected from 5 children affected by
epilepsy, before and after being treated with one of the most common antiepileptic drugs.

vs

Results

naive microbiome
(NM)

4 months
in therapy
(IT)

bacterial
genome
extraction

sequencing

bioinformatics
analysis [3]

During the therapy (switch from NM to IT):
▲ increased amount of Bacteroides (27.8% to 30.3%)
and Faecalibacterium spp. (8.7% to 10.0%);
▼ sm aller quantity of Roseburia (5.1% to 4.5 % ),
Ruminococcus (6.0% to 2.4%) and Akkermansia spp.
(3.7% to 0.2%).
For each pair of samples of the patients (NM vs IT), we
observed a common decrease of Ruminococcus and
Oscillospira species during the assumption of the drug.

Conclusion

Roseburia produces short-chain fatty acids
and Akkermansia contributes to strengthen
intestinal walls, while Ruminococcus and
Oscillospira help resistant starches digestion
and fermentation

the decreased amount of these beneficial
genera may indicate a dysbiosis occurring
during the patients’ drug assumption.

These preliminary results suggest that drugs other than antibiotics could impact on gut microbiota and
that they should be considered as possible environmental factors modifying the microbial community.
The observed changes might influence host response to therapy and will be further investigated.
[1] Mayer EA. Gut feelings: the emerging biology of gut-brain communication. Nat Rev Neurosci. 2011; 12(8):453-66.
[2] Wu J, Zhang Y, Yang H, Rao Y, Miao J, Lu X. Intestinal Microbiota as an Alternative Therapeutic Target for Epilepsy. Can J Infect
Dis Med Microbiol. 2016; 2016:9032809.
[3] Caporaso JG, Lauber CL, Walters WA, [...] Fierer N & Knight R. Global patterns of 16S rRNA diversity at a depth of millions of
sequences per sample. PNAS March 15, 2011 108 (Supplement 1) 4516-4522; published ahead of print June 3, 2010
https://doi.org/10.1073/pnas.1000080107
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Background
Multiple myeloma (MM) is the second most frequently diagnosed hematological malignancy and today is still incurable, mainly due to the development of drug
resistance that causes relapse and contributes to the fatal outcome of this disease.
MM cells accumulate in the bone marrow (BM) and establish complex interactions with the surrounding normal cells, forcing them to assume a pro-tumor
behavior. In this process, a key role is played by the two Notch ligands Jagged1 and 2, whose dysregulated expression causes an aberrant activation of the
Notch pathway both in MM cells and in the BM niche cells.

Aims
The aim of this work was to investigate the effect of Jagged1/2 double-silencing (Jag1/2KD) on the interaction between MM cells and BM stromal cells (BMSCs)
and to analyze its outcome on BMSC-mediated resistance to commonly-used drugs, i.e. bortezomib, melphalan and lenalidomide.

Jagged1/2 withdrawal promotes MM cells response to standardstandard-of
of--care
care--drugs
Fig1. We established co-cultures of MM cells with the BMSC line HS5 to
evaluate the effect of J1/2 inhibition on MM cells drug resistance in the
presence of stromal cells. Graphs display the percentage of apoptotic OPM2
(A) or U266 (B) cells (Annexin V+/ GFP-) at the day of harvest (after 96h of
silencing and 48 h of co-culture). Co-cultures were treated with Bor or Melph
for the last 24 h or with 15µM Len for the last 48 h. Results are showed as the
mean ± SEM from 5 independent experiments (co-culture of HMCL Scr and
HS5 treated with DMSO is equal t0). Statistical analysis was performed using
One-way ANOVA and Tukey post-test (*=p<0.05; **=p<0.01; ***=p<0.001).

MMMM-derived Jagged ligands promote resistance to apoptosis through the modulation of the CXCR4/SDF1α axis in the BM niche
Fig2. A) A Notch-responsive luciferase assay was carried out on HS5 cells cultured alone or in the
presence of HMCL Scr or J1/2KD for 24 h. Data were normalized on luciferase activity in HS5 cells
cultured alone (=100). Mean values ± SD of three independent experiments are shown. Statistical
analysis was performed using One-way ANOVA and Tukey’s post test: **= p<0.01. B) Intracellular
SDF1α level in HMCLs cells co-cultured with the BM stromal cell line HS5 constitutively expressing
GFP upon Jagged1/2 KD. Histograms display the levels of intracellular SDF1α (black lines) analyzed
by flow cytometry in GFP+ HS5 cells in single culture or after co-culture with U266 Scr or U266
J1/2KD ells, and the isotype-matched control (gray line). Histograms are representative of 3
independent experiments with similar results. C) Effect of Jagged1/2 on the expression levels of
CXCR4 in OPM2 (left panel) and U266 (right panel) cells. Histograms display the levels of
intracellular CXCR4 in Scr cells (blue line) compared with J1/2KD cells (red line) analyzed by flow
cytometry and an isotype-matched control (gray line). Given the high expression levels of this
chemokine receptor and in order to point out the differences between Scr and J1/2KD cells,
∆GeoMFI was obtained by subtracting the appropriate isotype control from the positive signal.
Histograms are representative of 3 independent experiments with similar results. D) In order to
evaluate the protein levels of the anti-apoptotic factors analyzed, we established co-cultures of MM
cells with the BM stromal cell line HS5 + GFP. Histograms display the levels of intracellular Bcl2,
Survivin and ABCC1 (black lines) analyzed by flow cytometry in U266 Scr or U266 J1/2KD in single
culture or after co-culture with HS5. The isotype-matched control is showed in gray. Histograms are
representative of 3 independent experiments with similar results.

Jagged1/2 withdrawal improve primary MM cells sensitivity to chemotherapeutics
Fig3. Levels of apoptosis were analyzed by flow cytometry on
primary MM cells transduced with the lentiviral vector pLL3.7,
carrying Jagged1/2 shRNAs or the corresponding control, and
then co-cultured with BMSCs from MM patients. Co-cultures
were maintained for 72 h and treated for the last 24 h with 6 nM
Bor (panel A; 8 patients) or 30 µM Melph (panel B; 10 patients)
and for 48 h with 15 µM Lena (panel C; 9 patients) or DMSO. The
percentage of infected MM cells that underwent apoptosis
(GFP+/AnnexinV+) was detected by flow cytometry. Statistical
analysis was performed using One-way ANOVA and Tukey posttest (*=p<0.05; **=p<0.01; ***=p<0.001).

Jagged1 and Jagged2 blockade promotes tumor cell response to bortezomib in a zebrafish xenograft model MM
Fig4. Fluorescent microscopy images of myeloma–stained xenografts at 2 hpi (A-D) and 48pfi (A’-D’)
into the yolk of zebrafish embryos. (A’-D’) Tumor growth analyses indicates that myeloma xenografts
are responsive to Bor treatment (compare A’ and B’). Xenotransplanted J1/2Sh cells also show
reduced tumor growth (compare A’ and C’). These effects are increased following the combined
injection of J1/2Sh cells and Bor treatment (compare A’, B’,C’ and D’). (E) Dot-plot shows the increase
in tumor burden at 48hpi, normalized on tumor area at 2hpi (Scr+DMSO= 20 embryos; Scr+ Bor= 26
embryos; J1/2 KD+ DMSO= 35 embryos; J1/2 KD+ Bor= 31 embryos). Statistical analysis was
performed using One-way ANOVA and Tukey post-test (***=p<0.001; ****=p<0.0001).
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THE BENEFITS OF NUTRITION COUNSELLING FOR IMPROVING SPORT PERFORMANCE
Paola De Simone (1), Francesca Pivari (1), Chiara Parodi (1), Caterina Brasacchio (1), Elena Dogliotti (2), Matteo Rossi (3), Giuseppe Vezzoli (4), Antonio Paoli (5), Laura Soldati (1).
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Background
In order to maximize performance, athletes should pay attention to their special nutrition needs, such as higher energy requirement, increased protein and
carbohydrate requirements compared to people with normal physical activity. Moreover, the type of sport and the load of exercise also influence the nutritional requirements.
In our study, we considered two sports, different from the point of view of energy metabolism: aerobic (half-marathon, i.e. 21.0975 km) and mixed aerobic/
anaerobic (kick boxing).
Materials and methods
Forty athletes were recruited from the University Sport Center (CUS) of Bergamo
University in Italy. Twenty participants (median age 33 [18-38] years; weight 71
[58-92] kg; height 178 [169-196] cm, BMI 22.4 [20.1-28.4] kg/m2) practised kick
boxing, an alternate anaerobic sport, whereas twenty subjects (median age 36 [28
-60] years; weight 70 [63-80] kg; height 178 [173-186] cm, BMI 23.1 [20.1-24.1]
kg/m2) practised half marathon, a typical aerobic sport. Kick boxers and runners
were randomly divided in two sub-groups of ten subjects each: one was the control group (CG) and one the nutritional counselling group (NCG), in which subjects
were instructed to follow a nutritional counselling.

Results
1- Comparison between kick boxers and half marathon runners.

p=0.0001 (Mann-Whitney test)
p=0.002

Basal physical tests confirmed different sport groups characteristics. In
particular, runners showed a greater
basal VO2max values, whereas kick
boxers showed a greater basal RMR.

2- Impact of nutritional counselling on kick boxing athletes.

p=0.012
p=0.008

Regarding the impact of nutritional
counselling on kick boxers, we found
that, compared to the control group
(CG), athletes that followed nutritional
counselling had many beneficial advantages. On the contrary, athletes in
the control group, who did not receive
nutritional counselling, did not improve their performances.

3- Impact of nutritional counselling on half marathon runners.

p=0.012
p=0.008

Regarding the effect of a personalized
nutritional counselling on runners, we
found that athletes who received
nutritional counselling showed after
three months of training and diet,
compared to CG, a significant VO2max
increase and a significant reduction of
body fat percentage.

Conclusion
Our results showed that a nutrition personalised counselling lead to a better physical performance both in runners than in kick boxers, suggesting the importance of a healthy diet, such as Mediterranean diet for these athletes, even if the energy metabolism is different.
Abbreviations: BMI, body mass index; VO2max, Maximal Aerobic Power; RMR, Resting Metabolic Rate.
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Chordomas: primary vs recurrent
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Skull base chordomas are rare, bony, slow-growing tumor
that arise from notochord remnants. The therapeutic
strategy mainly consist of surgery resection followed by
charge-particle radiation therapy. Their morbidity is mainly
related to highly aggressive local invasion, high recurrence
rate and resistance to treatments. Lipidomics is a newly
emerged technique in the field of clinical biochemistry and
it has never been applied in chordomas.

Levels of both ceramides and dihydroceramides species are
significantly lower in primary clivus chordomas vs recurrent.
Hypothesis of molecular mechanism:
1. Apoptosis not p53-mediated
2. Authophagy
3. Radiotherapy stress induced

MATERIALS and METHODS
The method was multidisciplinary combining radiological,
anatomo-pathological
and
biochemical
data.
A
prospective analysis has been performed on frozen and
paraffin-embedded skull base chordomas (n=17)
surgically treated at C. Besta Istituto Neurologico from
2016 to 2018. Western blot and immunohistochemistry
were used to assess the activation of apoptosis or
autophagy pathways. Sphingolipids were extracted from
frozen tissues and ceramides and dihydroceramides
pattern was evaluated by targeted HPLC/MS-MS.

CONCLUSIONS
1.
2.
3.
4.

Dysfunctions
in
sphingolipids
metabolism is demonstrated in
chordomas
Molecular mechanism it’s still unclear
Owing to chordomas rarity it’s quite
difficult to obtain a numerous group of
samples
Other brain’s tumors will be studied in
the same way to confirm the role of
radiotherapy

Total ceramides and dihydroceramides levels were concomitantly
more elevated in recurrent tumors that underwent previous surgical
resection and radiation therapy in comparison to the primary ones
(p<0.01). The higher ceramides content was found in chordomas
with high proliferation index (MIB index >5%), aggressive
phenotypes and histological atypia.
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PHARMACOKINETICS OF MYRIOCIN
IN RABBIT’S EYES
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RESULTS

INTRODUCTION
Myriocin is a suicide inactivator of ceramide synthesis
with a complex lipid multifunctional structure. The
pharmacological development of myriocin to modulate
ceramide levels also requires currently unavailable
ADME information.

AIMS
1. The evaluation of myriocin PKs
administered to rabbits (60 µg/60
µl/eye, n=4 for each treatment) by
different eye-drops for back of the eye
delivery. This was necessary in order
to translate the drug in the treatment
of retinitis pigmentosa.
2. Proof of concept by evaluation of
sphingolipids biosynthesis inhibition

Comparison between AUCs of different eye-drops in
myriocin delivery:
1. Myriocin in saline suspension (MIOR)
2. Myriocin in neutral liposomes (LIPOMYR 12)
3. Myriocin in cationic liposomes (LIPOMYR 13)
4. Myriocin in nanostructured lipid carrier (NLC)

MATERIALS and METHODS
A 3200 QTrap system was operated under
manufacturer’s instructions to perform extensive tandem
MS studies. LC and MS were optimized for the
separation, detection, identification and quantification of
myriocin in aqueous humour, vitreous humor and retina of
rabbit after different treatments. MRM scan mode was
used as protocol (Fig.2), to tackle the ambiguities of some
control samples MRM-IDA-EPI, MS3 or HR-MS were
employed for further qualitative confirmation.
Myriocin concentration vs time in ocular compartments
(aqueous, vitreous and retina) after NLC administration.
At Cmax, levels in vitreous are 10 -fold higher than retina
ones.
SAMPLE
EXTRACTIO
N

QUALITATIVE
ANALYSIS

QUALITATIVE
CONFIRMATION

QUANTITATIVE
ANALYSIS

MRM-mode

MRM-IDA-EPI
MS3
HR-MS

MRM mode

QUALIQUANTITATIVE
ANALYSIS
MRM mode

CONCLUSIONS
A new generation of pharmaceutical
delivery system, such as NLC, allows
myriocin to accumulate into the retina by a
non-invasive eye-drops administration and
to significantly modulate sphingolipid
levels. As new perspective we hope to
introduce myriocin as an orphan drug for
the treatment of retinitis pigmentosa.

Ceramides and Dihydroceramides profile in rabbit
retinae after a single myriocin NLC administration.
* indicates significant differences vs ctr (T0). Ordinary
one-way ANOVA (p< 0.05) and Turkey’s post hoc test.
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RESULTS

INTRODUCTION
Paclitaxel (PTX) is a major chemotherapy drug used for
treatment of different types of solid tumors. It belongs to
the class of tubulin-targeting drugs, causing interferences
in normal function of microtubules during cell division.
Devitalized microfragmented adipose tissue (DMAT) has
interesting characteristics that can be exploited to be
engineered into a biocompatible scaffold for long-term
drug delivery of PTX.

P la s m a le v e ls
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DMAT-PTX after i.p. injections showed a higher Cmax compared to
s.c. delivery (1904 vs 279 ng/mL in plasma at 2 h), although after
24 h the plasma levels were higher in s.c. treated animals (19.1 vs
6.1 ng/mL)
T i s s u e le v e l s
100000

DMAT
was
prepared
by
devitalization
(by
freezing/thawing procedure) and disaggregation of
lipoaspirate obtained by human donors. PTX was
internalized by shaking into DMAT prior administration.
For the pharmacokinetic and biodistribution experiments,
BALB/cOlaHsd mice were injected, either subcutaneously
(s.c., n=12) or intraperitoneally (i.p., n=12) with 10 mg/kg
of DMAT-PTX (corresponding to 200 µg PTX in 200 µl of
DMAT). After 2, 24, 72 and 168 hrs post treatment, blood,
livers and kidneys from all mice were collected. From
mice treated s.c. also the site of DMAT-PTX injection was
removed and stored until use. PTX was extracted from
samples, either by solid phase extraction or by
monophasic liquid extraction, and then analysed in LCMS/MS.
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MATERIALS and METHODS
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Similarly to blood, the level of PTX found in liver and kidney was
higher when DMAT-PTX was inoculated i.p. than that administrated
s.c..
S it e o f in je c t io n le v e ls

CONCLUSIONS
The analysis of PTX at the site of DMATPTX injection shows that this new
lipophilic delivery system is able to
produce a slow and long-lasting release
of
PTX,
suggesting
its
possible
application in counteracting tumour
relapsing after surgical resection
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In addition, slow release of PTX from DMAT-PTX specimens was
demonstrated also by analysing its disappearance kinetic from the
site of injection: PTX ranged from 380 µg/g at 2h to 1.5 µg/g at 7
days.
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INDOLOME ANALYSIS FOR NUTRACEUTICAL
AND PHYSIOLOGICAL STUDIES
Michele Dei Cas1, Marcello Iriti2, Jessica Rizzo1, Federico Maria Rubino1, Rita Paroni1
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The metabolic grid of indole
Fig. 1

BACKGROUND. Melatonin (MLT) is a potent neurohormone produced in
traces by tryptophan in the pineal gland of mammals (Fig 1) and involved in
many physiological functions. Some studies have pointed out the ability of
yeast strains to produce MLT during the fermentation step. Starting from
fermentation of tryptophan with highly producer yeasts, it could be possible to
obtain a semi-finished product naturally enriched in melatonin to be used for
the production of functional bakery foods with antioxidant and hormonal
valences intended for elderly individuals with sleep disorders.

AIM. To select the most suitable edible vegetal matrix (soy, pumpink, sesam,
alga spirulina) to be used as a naturally occurring source of tryptophan for
melatonin producer yeasts fermentation.

Development of a multi-analyte method
ID-UPLC-MS-MS METHOD:

Fig. 1

After direct infusion of standard
solutions (0.8 nM) the best
fragmentation transitions were
identified
and
compounddependent and indipendent
parameters were optimized.
Chromatographic conditions were
chosen in order to obtain rapid
resolution of the 11 compounds
(fig. 2).
Fig. 1 Above: traces of 8 analytes: serotonin (TRA5OH), tryptamine (TRA-H), 5-methoxytryptamine
(TRA-5OMe), tryptophan (TRP), thryptophanethylester (TRP-OEt), N-acetylserotonin (Nac-TRA5OH), melatonin (MLT), N-acetyltryptamine (NAcTRA-H).
Below: Traces of 3 internal standards : 5fluorotryptamine (TRA-5F), D5-thryptophan (TRPAR-D5), D3-melatonin (MLT-OCD3).

Indoles extraction from different vegetal matrices

KMT2A MUTATIONS IN PATIENTS WITH RUBINSTEIN-TAYBI CLINICAL DIAGNOSIS: A SHARED
IMBALANCE OF OPEN AND CLOSED CHROMATIN IN OVERLAPPING SYNDROMES?
Elisabetta Di Fede1, Maria Chiara Gandini1, Bartolomeo Augello2, Gabriella Squeo2, Emanuela Scarano3, Rita Fischetto4, Giuseppe Zampino5, Maria Piccione6, Giuseppe
Merla2, Donatella Milani7, Valentina Massa1, Cristina Gervasini1
1 Genetica Medica, Dip. di Scienze della Salute, Università degli Studi di Milano 2 Unità di Genetica Medica, IRCSS Casa Sollievo della Sofferenza, San Giovanni Rotondo 3 Amb. di Malattie Rare,
Sindromologia ed Auxologia U.O. Pediatria AOU S.Orsola-Malpighi, Bologna 4 U.O.C. Malattie Metaboliche Genetica Medica, PO Giovanni XXIII, AOU Policlinico Consorziale, Bari 5 Centro Malattie
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INTRODUCTION
CREBBP and EP300 are two highly conserved genes which
encode, respectively, for the CBP and p300 histone and nonhistone acetyltransferases.
This class of proteins is a known “writer” of the epigenetic
machinery, which makes RSTS belong to the group of
chromatinopathies: a group of clinically heterogeneous
diseases caused by mutations in genes coding for
epigenetic actors (“writers, erasers, readers and
remodelers”) involved in the regulation of gene
expression through chromatin modifications responsible
for its opening and closure (Figure 1).

Rubinstein-Taybi syndrome (RSTS, OMIM #180849,
#613684) is a rare (1:125,000) neurodevelopmental
disease characterized by intellectual disability,
postnatal growth deficiency, distinctive facial
dysmorphisms and skeletal anomalies, including broad
thumbs and big toes. RSTS is caused by heterozygous
mutations in CREBBP (OMIM*600140) for ̴60% of
patients, or in its homologous EP300 (OMIM*602700)
in ̴10% of cases. However, in almost 30% of cases the
identification of causative genes is still missing.
Figure 1: Characteristic features of the Mendelian disorders of
the epigenetic machinery (Bjornsson 2015).

AIM
In order to identify new causative genes for RSTS, we performed a custom targeted next generation sequencing (NGS) chromatinopathies genes panel to
screen RSTS patients who resulted negative for mutation in CREBBP and EP300.

RESULTS
In five patients with a suspected diagnosis of RSTS we identified five different unreported variants
in KMT2A (OMIM+159555), a gene coding for a member of the Lysine methyltransferase 2 family
(Figure 2 and Table 1). Mutations in KMT2A are associated to another chromatinopathy, the
Wiedemann-Steiner syndrome (WDSTS, OMIM # 605130).

Table 1: Unreported mutations in KMT2A in our patients.

Figure 2: Features of pts #208, #243 and #251 showing facies and
particular of feet and hands, compared to typical RSTS (on the left; from
Milani et al., 2015 and Spena et al., 2015) and WDSTS (on the right; from
Jones et al., 2012 and Koening et al., 2010).

WDSTS is rare disease with a recent
history and few cases in literature,
characterized by intellectual disability,
developmental delay, typical facial
features, hypertrichosis cubiti and short
stature. All variants resulted from the
analysis are predicted to lead to a loss
of function, in 3/5 of cases are de novo,
while in 2/5 (pt #221 and #251) the
parents’ DNA testing hasn’t been
possible (Table 1).
In Table 2 are shown the clinical
features of 4/5 patients described
carrying novel mutations in KMT2A: are
highlighted phenotypic signs most
frequent in RSTS such as columella
below alae nasi (2/4), broad
thumbs/hallux (2/4, 3/4), ptosis (3/4)
and in WDSTS, such as broad nasal tip
(3/4) and narrow palpebral fissures
(4/4). In addition, clinical signs shared
by
both
syndromes
(specific
dysmorphisms,
growth
delay,
intellectual disability) are also reported.

Despite RSTS and WDSTS are described as two different clinical entities, each one with typical
clinical and molecular features (Figure 2), mutations in a same “epi-gene” could be the cause of
overlapping phenotype in different chromatinopathies, since they can share part of functional
network too. Interestingly, these findings suggest that different mechanisms leading to imbalance
of chromatin opening/closing can converge to a similar phenotype.
Table 2: Clinical features of patients #208, #251, #243, #221. Are highlighted presence/absence of
signs (+/-) typical of RSTS (green), WDSTS (red) and the ones shared by both the syndromes (yellow).

CONCLUSIONS
The NGS-based genes panel was found to be relevant for the identification of novel mutations in gene known to be associated to chromatinopathies,
especially in case of syndromes with overlapping features such as RSTS and WDSTS. These findings could open the scenario to new genotype-phenotype
correlations for the group of chromatinopathies.
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EPIGENETIC DRUGS TO MODULATE ACETYLATION DEFECTS
IN RUBINSTEIN-TAYBI CELL LINES
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INTRODUCTION
Rubinstein-Taybi syndrome (RSTS, OMIM #180849, #613684) is a rare autosomal dominant genetic
disease with an incidence of one case per 125,000 newborns. This neurodevelopmental disorder
displays distinctive phenotypic features such as typical facial dysmorphisms, skeletal abnormalities,
intellectual disability and postnatal growth retardation. RSTS in ̴60% of cases is caused by
mutations in cAMP response element binding (CREB) binding protein (CREBBP, OMIM*600140)
located at 16p13.3 and in ̴10% of cases by mutations in its homologous E1A-associated protein
p300 (EP300, OMIM*602700) at 22q13.
Both genes are ubiquitously expressed, highly conserved and encode for histone acetyltransferases
(HAT) involved in the opening of chromatin, therefore mutations in CREBBP and EP300 lead to a
defect in histone acetylation. For this reason, RSTS is a member of chromatinopathies: a group of
clinically overlapping diseases caused by mutations in genes coding for proteins of the epigenetic
machinery (“writers, erasers, readers and remodellers”, Figure 1). As CBP and p300 are known
“writers” which act on histone and non-histone proteins, RSTS patients show an imbalance
between acetylation and deacetylation, leaning for the latter.

Figure 1: The orchestrated activity of proteins belonging to
group of writers, erasers, readers and remodelers leads to a
balance between open and closed conformation of chromatin
(modified from Bjornsson 2015)

AIM
We tested epigenetic treatments with histone deacetylase inhibitors (HDACi) on a RSTS in vitro model for
restoring acetylation equilibrium. Four different compounds were used (TSA, SAHA, VPA, NaB) and were
examined for acetylation levels and cell proliferation rate through, respectively, AlphaLISA® analysis (Figure
2) and immunocytochemistry.
Figure 2: Cartoon explaining AlphaLISA® technology. The proximity of two beads, respectively coniugated with two antibodies directed versus the
target (i.e. acetylated H3K27) and versus histone H3, leads to a chemiluminescent reaction when the epigenetic modification (acetylation) is
present and the signal can be detected at 615nm (Michaud et al., 2011).

RESULTS
We exposed lymphoblastoid cell lines of seven RSTS patients carriers of CREBBP or EP300 mutations and six healthy donors (HD) to four different HDAC
inhibitors: Trichostatin A (TSA), Suberoylanilide Hydroxamic Acid (SAHA), Valproic Acid (VPA) and Sodium Butyrate (NaB). From these analyses it has
emerged that all the compounds succeed in boosting histone acetylation in RSTS patients, explored with AlphaLISA analysis (Figure 3), and even a
difference in cell proliferation was detected as observed with immunocytochemistry (Figure 4).

Figure 4: Example of confocal images showing immunocytochemical analysis of one
healthy donors (HD, on the left) and one RSTS patients (RSTS 122, on the right) cell
lines after treatments with HDACi (VPA). Nuclei are marked with DAPI (blue) and
proliferative cells with Ki67 (green signals).

In particular RSTS cell lines seem to respond better to VPA when
compared to treated HD (Figure 1A), as 3/4 of patients show a
statistically significative increase in acetylation (Figure 1B). When
we compared treated versus untreated single patients we observed
that RSTS 114 and RSTS 122 respond variably to all the treatments,
RSTS 120 respond in a more moderate way, while RSTS 176 seems
to be the best responder to all the compounds as it shows highly
significative acetylation values (Figure 1C).
Interestingly, all the experiments are characterized by high
variability of response among different patients and among
different treatments.
Figure 3: Representations of values of H3K27 acetylation normalized on H3K4
unmodified, explored with AlphaLISA® (*p<0,05; **p<0,01; ***p<0,001); values of
acetylation upon treatments are meant as ratio between the treatment and its
vehicle. A) Means of values of H3K27 acetylation in healthy donors (HD, in blue) and
patients cell lines (RSTS, in orange) untreated and treated with four different
compounds (TSA, SAHA, VPA NaB). B) H3K27 acetylation in four patients cell lines
(RSTS 114, RSTS 120, RSTS 122, RSTS 176 in shades of red) with CREBBP mutations after
exposure with VPA, compared to exposed HD and RSTS means (in shades of grey). C) Insight on single-patients response to the four
compounds (TSA in green, SAHA in blue, VPA in purple, NaB in pink) compared to untreated condition.

CONCLUSIONS
With these preliminary studies we observed that epigenetic treatments can modulate acetylation patterns in RSTS cells, with remarkable difference
between patients and single-patients responses to HDACi, suggesting that this variance, once further studied, may be used in the field of personalized
medicine even for a genetic rare disease such as Rubinstein-Taybi syndrome.
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The sleep endophenotype of Schizophrenia

a high-density EEG study in drug-naïve, First-Episode Psychosis patients
Francesco L. Donati1, Cecilia Casetta1, Caroline Zangani1, Anna Castelnovo2, Renata del Giudice1, Orsola Gambini1,3,
Mariapaola Canevini1, Fabio Ferrarelli4, Simone Sarasso5, Armando D’Agostino1,3

Background

Preliminary results

Schizophrenia (SCZ) is a severe, chronic psychiatric
illness characterized by psychotic symptoms such as
disturbances of perception (i.e. hallucinations) and
thought content and processing. In addition, negative
symptoms (such as anhedonia and avolition) and
progressive cognitive dysfunction often occur in the
clinical picture, leading to relevant psychosocial
impairment. Accordingly, SCZ ranks among the
leading causes of disability worldwide. Despite
intensive research on the underlying mechanisms,
clearly defined biological markers of SCZ are still
lacking. Recent literature has shown significant
impairment in sleep spindle activity in medicated,
long-course SCZ patients (1, 2) and, to a lesser extent,
even in unaffected first-degree relatives of SCZ
patients (3). These findings suggest a role of sleep
spindles deficit as a candidate endophenotype of SCZ.
However, the presence of such potential biomarker at
the onset of the disease, prior to any
psychopharmacological intervention, appears still
unclear. The aim of this study is to investigate the
presence of differences in spindle activity between
drug-naïve First-Episode Psychosis (FEP) patients and
healthy controls.

Preliminary results on a small sample of subjects showed significantly
higher spectral power in the Sigma band (i.e. sleep spindles frequency
band, 10–15 Hz) in FEP compared to healthy controls [Fig. 1]. At present,
this preliminary finding is being furtherly investigated by performing
single-wave parameters analyses on a larger sample.

Methods
We performed sleep high-density EEG (hd-EEG, 64
channels) recordings in 20 drug-naïve patients at their
first psychotic outbreak, and in age- and gendermatched healthy control subjects. Patients were
recruited among subjects admitted to our ER for
psychotic symptoms that were referred for
hospitalization in our ward for first episode psychosis
workup and treatment. Several clinical psychometric
scales as well as neurocognitive tests were
administered to all subjects in order to better define
psychopathological status and vulnerability. Wholenight sleep staging was performed after rereferencing to mastoid channels to obtain a standard
montage. EEG data were analyzed and a semiautomated algorithm was used to investigate spectral
power and topography of different sleep frequency
domains. Different parameters in sleep spindle
activity (i.e. density, mean frequency, duration,
integrated spindle activity, amplitude and slope) were
also calculated and compared between the two
groups.
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Preliminary findings from the Life–On Project:
a longitudinal, observational, multicentre study on Perinatal Depression
Valentina Fanti1*, Chiara Serrati1*, Alma Martini1, Daniele Aquilino1, Francesca Furia1, Elena Zambrelli1, Mariapaola Canevini1,
Annamaria Marconi1,2, Orsola Gambini1, Alessandro Cicolin3, Fabio Cirignotta4, Mauro Manconi5, Armando D’Agostino1
BACKGROUND: The term Perinatal Depression (PND) includes

RESULTS: We report the preliminary findings from a subgroup of

variously defined depressive clinical syndromes that can occur

358 women. At baseline, 19% had a history of depression. EPDS

during pregnancy or up to one year after delivery. The overall

scores at baseline revealed a 12% point prevalence of PND,

pooled prevalence of PND has recently been confirmed to be

which remained steady during pregnancy but increased to up to

approximately 12% of women during the perinatal period

15% and 17% in the first visits after delivery (V4, 5 – 12 days)

(Woody et al., 2017). Risk factors and pathogenetic

and V6 (30 – 40 days). A positive neurological history was found

mechanisms leading to PND remain unclear and available

to predict higher EPDS scores at baseline and a positive

pharmacological treatments can be associated with negative

endocrinological history predicted

effects on pregnancy and breastfeeding

throughout pregnancy and up to V6. Significant associations

higher EPDS scores

were also found between personal history of any psychiatric
disorder and higher EPDS scores during pregnancy; family and
METHODS: Over the past 3 years, our site has been involved in

personal history of depression and higher EPDS scores during

a longitudinal, observational, multicentre study which aims to

pregnancy. Women with a personal history of depression

recruit 500 women and follow them up from early pregnancy

presented higher EPDS scores at the beginning of pregnancy and

(Visit 1, V1 is held between 10th and 15th week of pregnancy),

after V6, whereas those who had no previous history had an

until 12 months after delivery (V11). The primary aim is to

inverse course, peaking in the early post-partum (V4) and then

characterize risk factors for PND by prospective sleep

gradually declining (F=4,93, p < 0,001).

assessment (using wrist actigraphy, polysomnography and
various sleep questionnaires) and bloodbased analysis of
potential markers during the perinatal period (Life-ON study,
Baiardi et al., 2016). Within a broad set of measures, the
Edinburgh postnatal depression scale (EPDS, Cox et al., 1987)
and several socio-demographic and clinical variables were

ANOVA
F = 4,93
p > 0,001

employed for this preliminary analysis.

DISCUSSION: According to these preliminary findings, the recruited sample reflects available prevalence data for the development of PND. The major
risk factors for the development of PND were found to be an endocrinological history (most significantly gestational diabetes and thyroid abnormalities)
and a personal or family history of depression. In this respect, women with a positive history appear to present two distinct peaks of depressive
symptoms early on in pregnancy and approximately 2 months after childbirth whereas women with a negative history had a progressive raise in
depressive symptom scores peaking at approximately one week post-partum and then declining to normality. Although preliminary, these findings
suggest a clear demarcation between two types of PND, that possibly reflect a different vulnerability threshold and associated compensating
mechanisms. Completion of the study and detailed polysomnographic, actigraphic, genetic and blood biomarker analyses might reveal the underlying
cause for the two groups observed.
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Left ventricular diastolic dysfunction during the early phase of ARDS: a
pilot study
P Formenti1, M Brioni2, S Coppola1, L Massironi3, M Umbrello1, S Froio, G, Mistraletti1,2
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Introduction
Introduc)on
Left ventricular diastolic dysfunction (LVDD) is a clinical entity
that remains poorly understood and identified in the intensive
care unit (ICU) setting. Its knowledge and determination of its

Results
10 of 16 patients enrolled in the study presented a normal LV
function [ND)], 6 patients (37.5%) had a LVDD diagnosed [DD] and
among these, 4 patients was a grade II dysfunction. Among the huge

severity may be useful to optimize circulatory support.

amount of variables collected, DD group was older than ND (median

Echocardiography provides to diagnose cardiac systolic or

74.5 [59.0 – 85.0] years vs. 58.5 [41.0 – 69.0] years, p = 0.054). No

diastolic dysfunction, its underlying cause, and suggest

significant statistical variability was observed in hemodynamics and

therapeutic interventions. The aim of this study is to

respiratory parameters, even if DD group presented a greater

investigate the prevalence of LVDD during the early phase of

myocardial mass index (median 89.0 [83.0 – 85.0] g/m2 vs. 61.0

Acute respiratory distress syndrome (ARDS) and its

[43.0 – 82.0] g/m2 DN, p = 0.056) and higher FRC (median 756 [450

eventually correlation with its severity and outcome.

– 878] m vs. 403 [116 – 490] mL DN, P = 0.038) compared to ND.
DD patients demonstrated significant higher 28 days mortality
compared with DN (5/6 = 83% vs. 2/10 = 20%, p = 0.035).

Methods
Consecutive mechanically ventilated patients were enrolled within 48 hours
after ICU admission with the diagnosis of ARDS. Demographic characteristics
and respiratory mechanics variables (including esophageal pressure) where
recorded at two levels of positive end-expiratory pressure (PEEP); all patients
underwent a CT study analysis at two levels of PEEP (5-45 cmh20) for the
evaluation of recruitment potential, together with the computation of functional

* p<0.05

residual capacity (FRC). A well-trained cardiologist performed a completed
transthoracic echocardiography with the aim to describe the presence and the
grade of LVDD applying a simplified definition of left DD, based on septal e’,
which is considered to be an index of myocardial relaxation, and the ratio of
early diastolic velocity of mitral inflow to mitral annular velocity (E/e′), which
has a strong association with left atrial pressure

Figure 3 shows the diffent in mortality at 28 days between DD and ND patients

Conclusions
In this small cohort of ARDS patients, LVDD had an incidence of 30%,
not correlated with a ventricular interdependency, neither wit severity
Figure #1 . Echocardiographic ssessment of left
ventricular diastolic function with TDI. Upper panel:
Apical four-chamber view, circle show position
where tissue Doppler must be placed to measure the
velocity of change in myocardial length. Lower
panel: Tissue Doppler measurement at the lateral
insertion site of the mitral leaflets shows the
diastolic e′ and a′ waves and systolic s′ wave.

Figure #2 A simplified definition of diastolic
dysfunction.
Septal e′: early diastolic peak velocity of septal
mitral annulus, E/e’: Transmitral flow early peak
velocity to e’ ratio

of pulmonary disease. There was a correlation with higher FRC and
dead space together with 28-day mortality in DD compared with ND
patients.
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Abstract
A Growing number of studies are deeply investigating the functional role that lncRNAs play in gene expression regulation at multiple levels:
transcriptional, translational and post-translational processes. Interestingly, a key and essential role for these molecules has been identified
in brain development, where genetic ablation of specific lncRNAs (linc-ENC1, linc-BRN1a/b, FABL, TUG1, FENDRR, HOTTIP, PERIL and HAUNT)
was shown to cause strong modifications in mouse brain’s development. To this day, it is unknown how these lncRNAs are regulated in the
brain and in neural stem cells. Here, we report the identification of a new lncRNA turnover regulatory mechanism involving the binding of
the RNA-binding-protein ELAV1/HuR to conserved AU-rich regions. We firstly investigated the lncRNAs expression in neural stem cells and
we observed that their expression patterns change during the differentiation process. We demonstrated by RIP (RNA-immunoprecipitation)
analysis that these lncRNAs are bound to HuR. We then suggested that HuR interaction with these lncRNAs plays a regulatory function
necessary for the neural stem cells differentiation process, and we demonstrated this by pharmacologic (Di-Hydrotanshinone) and genetic
(silencing) means. The treatment with actinomycin D, a transcriptional inhibitor, allowed to evaluate the half-life of these RNA molecules,
and we found that HuR’s inhibition lead to a modification in their decay rates both in neural stem cells and in differentiated ones. We then
investigated the presence of AU-rich regions in the lncRNAs sequences and found that these are indeed present. Moreover, by means of
luciferase reporter assay we demonstrated that mutations of the AU-rich like regions, within the different lncRNA sequences, result in a
modification of the molecule’s half-life. By means of immunofluorescence analysis, we demonstrated that HuR’s inhibition also leads to a
powerful induction of the differentiation process towards their neuronal fate. In conclusion, we show that these lncRNAs play a role in neural
stem cells biology influencing their differentiation capabilities as the alteration of their levels may have an effect on this process. Moreover,
we report that the inhibition of HuR’s interaction with the analyzed lncRNAs leads to neural differentiation, suggesting a complementary role
for the lncRNAs and the RNA-binding protein (HuR) in this process. Furthermore, we demonstrated that the turn-over regulation mechanism
is similar to the one used by mRNAs, involving HuR interaction with AU-rich like regions.

Essential Materials & Methods
NSCs’ derivation. Adult CD1 mice were anesthetized and killed by cervical dislocation. Brains were removed and the area encompassing the
SVZ was dissected using fine scissors. Primary cultures and cultivation of NSCs were performed as previously described by plating the cells
at 3500 cells/cm2 (Marfia et al., 2011; Gritti et al., 1999).
RNA immunoprecipitation (RIP). RIP was performed as previously reported (Latorre et al. 2012). RNA was isolated from the different
samples (immunoprecipitated anti-HuR, IgG and precleared input) using TRIZOL® reagent (Life Technologies) and 1μg was reverse
transcribed using iScript cDNA synthesis kit (Bio-Rad).
Gene expression analyses. Total RNA was extracted using TRIZOL® reagent (Life Technologies) and 1μg was reverse transcribed using iScript
cDNA synthesis kit (Bio-Rad). Real-Time PCR was performed with StepOnePlusTM Real-Time PCR System using iQ SYBR Green Supermix (BioRad). Real-Time PCR results were normalized versus 18S.

Results
A

Lnc-dev -01

Lnc-dev -02

Lnc-dev -03

Lnc-dev -05

B

(A) LncRNAs strongly interact with HuR (RIP analysis) in NSCs and after differentiation, and this interaction is reduced in the presence of DT.
Results are expressed as mean ± SD (**p<0.01, ***p<0.001 vs NSC; °°°p<0.001 vs DIFF; ##p<0.01 vs DT NSC; n=3). (B) RNA turnover assay.
LncRNAs expression levels were monitored after the administration of Actinomycin D in mock and siHuR conditions.

Conclusions
•A panel of lncRNAs (lincENC1, Fabl, lincBRN1A, lincBRN1B, lincp21, Hottip, Haunt, Tug1, Peril, Fendrr) may also have
a role in the neuronal differentiation process.
• HuR’s inhibition leads to a decrease in the lncRNAs’ stability, suggesting a role for the HuR in regulating their half-life.
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Introduction
In!eukaryotes!the!three!dimensional!chroma?n!organiza?on!is!not!random,!rather!it!plays!diﬀerent!roles!in!many!
aspects! of! genome! regula?on! including:! maintenance! of! genome! stability,! chromosome! transmission,! DNA!
Prom
oter!
replica?on!and!gene!expression.!Indeed,!the!regula?on!of!gene!is!deeply!condi?oned!to!the!chroma?n!folding,!
where!looping!interac?ons!facilitate!longOrange!control!by!distant!gene!regulatory!elements!such!as!enhancer.!
The!most!important!architectural!proteins!are!CTCF!and!cohesins,!that!have!been!demonstrated!to!coOlocalise1!
CTCF!
(Figure!1).!!
Cohesin!complex!
Loss!of!func?on!of!the!cohesin!complex!is!incompa?ble!with!life;!however,!muta?ons!in!the!genes!encoding!for!
cohesin! subunits! and/or! cofactors! cause! human! gene?c! disorders! known! as! cohesinopathies.! In! par?cular,!
Figure+1.!!
muta?ons! in! SMC1A,! SMC3,( RAD21! (cohesin! subunits)( or! in! cohesin! regulators! NIPBL! (NippedOBOlike! protein!
Schema?c! representa?on! of! 3D!
SMC1!
SMC3!
conforma?on! of! DNA.! Looping!
MAU2!
necessary!for!cohesin!loading!on!DNA)!and!HDAC8!(histone!deacetylase!ac?ng!on!SMC3)(have!been!associated!
forma?on,! through! CTCF! and!
cohesins,! allows! the! interac?on!
to! Cornelia! de! Lange! syndrome! (CdLS;! OMIM! #122470,! 300590,! 610759,! 300882,! and! 614701),! a!
of! distant! control! element! (e.g.!
neurodevelopmental! disorder,! with! an! es?mated! occurrence! of! one! in! every! 10,000O30,000.! Locus!
enhancerOpromoter).! A! detail! of!
NIPBL!
the! cohesin! complex! is! depicted!
RAD21!
heterogeneity! underlying! the! syndrome! could! par?ally! explain! the! variable! phenotypes,! ranging! from! mild! to!
WALP!
PDS5!
in! the! box! (modiﬁed! from!
SA!
severe,! observed! in! CdLS! pa?ents.! Intellectual! disability,! growth! delay,! facial! dysmorphism! and! mul?system!
Horsﬁeld!et!al.,!2012).!!
2,3
malforma?ons!are!the!main!clinical!ﬁndings .!
One! of! the! most! studied! 3D! chroma?n! structure! is! the! H19/IGF2( imprinted! region.! The!
imprin?ng! process! results! in! a! reversible! parentOofOorigin! speciﬁc! marking! of! the! genome,!
MATERNAL!
leading! to! monoallelic! expression! of! a! subset! of! genes.! Parental! speciﬁc! monoallelic! gene!
expression!of!H19!and!IGF2!is!controlled!by!the!methyla?on!of!the!imprin?ng!control!region!
ICR14.!On!the!paternal!allele,!ICR1!is!methylated!and!does!not!allow!the!binding!of!the!CTCF;!
PATERNAL!
so,!the!enhancers!downstream!of!H19(can!interact!to!the!promoters!of!IGF2!s?mula?ng!the!
expression.!On!the!maternal!allele,!ICR1!is!unmethylated;!CTCF!can!bind!to!it!and!prevent!
the!ac?va?on!of!IGF2!promoters!by!shared!enhancers,!while!allowing!the!ac?va?on!of!the!
H19( promoter! (Figure! 2).! Aberrant! methyla?on! of! the! ICR1! lead! to! deregula?on! of! the!
CTCF!
COHESIN!
ENHANCER!
METHYLATION!
imprinted! genes! of! the! locus.( It! has! already! been! demonstrated! that,! in! cells! with! RNAiO
Figure+2.!Schema?c!representa?on!of!the!H19/IGF2!region,!on!chromosome!11p15.5.!!!
BS!=!Binding!site.!Red!arrows!indicate!the!looping!interac?on!between!the!enhancer!and!the!
mediated!deple?on!of!cohesin,!higherOorder!chroma?n!conforma?on!of!the!H19/IGF2(locus!
genes!(modiﬁed!from!Bose!and!Gerton,!2010).!
was!disrupted5.!

Aim

Methods

Our! study! aims! to! inves?gate! the! chroma?n!
conforma?on!changes!of!the!H19/IGF2(region!
in! cells! derived! from! CdLS! pa?ents! with!
altera?ons!in!cohesin!related!genes!SMC1A!or!
NIPBL.!

We! studied! the! chroma?n! conforma?on! of! the! ICR1! domain! through! chroma?n! conforma?on! capture!
(3C)!analyses6!based!on!BglII!restric?on!enzyme!map,!using!primers!within!the!H19/IGF2(region!(Figure!3).!
Experiments! were! performed! in! duplicate,! from! two! independent! 3C! assays,! on! two! normal! and! three!
CdLS! lymphoblastoid! cell! lines! (LCLs).! We! veriﬁed! ICR1! methyla?on! levels! by! pyrosequencing,! in!
lymphoblastoid!cell!lines!of!controls!and!CdLS!pa?ents.!

Results
Our!results!show!an!aberrant!chroma?n!organisa?on!of!
the! H19/IGF2( region! in! all! the! analysed! CdLS! cell! lines,!
compared! to! normal! cells.! In! par?cular,! we! observed! a!
profound! perturba?on! in! the! chroma?n! associa?ons! of!
the! enhancer! and! the! CTCF! Dw! with! genes! and! other!
elements! of! the! locus.! In! addi?on,! new! interac?ons!
were!observed!in!the!pa?ent!cell!lines!(Figure!3).!!
Moreover,! we! found,! in! pa?ents! cells,! aberrant!!
methyla?on!in!ICR1,!the!imprin?ng!control!region!of!the!
locus,!in!par?cular!in!CdLS!SP35!(Table!1).!
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Figure+3.+(A,+B,+C)!Schema?cs!showing!modiﬁca?ons!of!the!chroma?n!interactome!of!the!ICR1!domain!in!the!CdLS!cell!lines!compared!with!the!mean!of!
the!controls.!All!the!diﬀerences!presented!were!sta?s?cally!signiﬁcant.!Red!triangles,!interac?ons!between!diﬀerent!elements!in!the!region.!The!intensity!
of!the!red!color!is!directly!propor?onal!to!the!number!of!interac?ons!present!in!that!subOregion.!A!linear!representa?on!of!the!ICR1!imprinted!domain!is!
depicted! below,! with! BglII! restric?on! sites.! Black! triangles! and! bold! characters! indicate! the! anchor! used! for! 3C! analysis.! (D)! Exempliﬁca?ve! ICR1! locus!
looping!proﬁle!for!the!CTCF!Dw!anchor!in!controls!(black)!and!CdLS!33!(green)!cell!lines.!Each!point!in!the!proﬁle!is!the!mean!±!standard!devia?on!of!two!
independent! 3C! experiments! and! indicates! the! associa?on! frequency! between! the! anchor! (ver?cal! black! line)! and! the! fragment! on! the! lef! of! the!
corresponding!!BglII!restric?on!site.!C!and!D!ﬁgures!are!to!scale.!!

Conclusion

3C!experiments!on!CdLS!lymphoblastoid!cell!lines!with!diﬀerent!defects!show!the!impairment!of!chroma?n!architecture!in!case!of!cohesin!dysfunc?ons.!Our!
results!show!that!the!chroma?n!interac?ons!change!with!respect!to!controls!cell!lines,!underlying!the!role!of!cohesins!in!the!regula?on!of!the!3D!structure!of!
H19/IGF2!region.!Addi?onal!studies,!increasing!the!number!of!pa?ents!analysed,!could!conﬁrm!these!ﬁndings.!
Similar!to!the!3D!structure!perturba?on!observed!in!the!H19/IGF2(locus,!we!can!suppose!that!the!eﬀect!of!the!altera?ons!in!cohesin!genes!is!not!limited!to!
this!domain!but!can!concern!the!chroma?n!structure!of!other!genomic!regions.!!
!!
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INTRODUCTION
Bromodomain and Extra-Terminal domain (BET) proteins form a family of chromatin readers characterized for
having two tandem bromodomains, which recognize acetylated histones, and an exclusive extra-terminal domain
(ET) which interacts with different proteins, connecting the chromatin state to the transcriptional machinery. In
order to get insight into the role of BET proteins we performed a yeast two-hybrid screening to identify new
interactors. Thus, a bait construct involving the BET member Brd2 was tested against an 11-day-old mouse embryo
cDNA library. From this screening we discovered Nipbl as a new interactor, which has a fundamental role in
transcriptional regulation. Mutations in NIPBL are responsible of 60% of cases of the Cornelia de Lange Syndrome
(CdLS), a developmental disorder characterized by congenital disabilities caused by gene expression alterations.

INTERACTION WITH NIPBL
In a yeast two-hybrid assay we
observed that the interaction of
Nipbl was not exclusive of Brd2, but
conserved in other family members.
This interaction is possible thanks
to their conserved ET domain.
Nevertheless, in P19 cells we
performed an immunoprecipitation
with the endogenous Nipbl and
observed a preferential interaction
with Brd4.

RNA-Seq DATA
We performed an RNASeq analysis of cells
depleted of Nipbl or Brd4
and interestingly we
observed that
consistently
downregulated genes
were involved in
processes known to be
altered in Cornelia de
Lange patients.

FUTURE DIRECTIONS
Currently, we are interested in further analyse this novel interaction in the context of the Cornelia de Lange
Syndrome. We aim to check NIPBL and BRD4 localization in promoters using healthy donors and CdLS fibroblasts
with mutations in NIPBL. The expression profile of a subset of the co-downregulated genes will also be analysed in
this in vitro model and in the Drosophila melanogaster animal model. We will work with mutants in nipped-B
(NIPBL) and fs(1)h (BRD4) that will finally be used for functional studies.

Transcranial Direct Current Stimulation (tDCS) for the modulation
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1 Department of Psychology, Università degli Studi di Milano-Bicocca 2 NeuroMi (Neuroscience Center), Università degli Studi di MilanoBicocca 3 Department of Health Sciences, Università degli Studi di Milano 4 Department of Mental Health, ASST Santi Paolo e Carlo, Milan 5
Studi Cognitivi” Cognitive Psychotherapy School and Research Center, Milan 6 CIMeC and CeRiN, University of Trento and Rovereto, Italy

BACKGROUND: Abnormal activation in brain regions related
to food processing and body representation has been

METHODS: Thirty-six ED patients and 36 healthy females

reported

(EDs).

participated to this study. In three separate sessions anodal

Neuromodulation of such regions has already been shown to

tDCS was applied to the medial prefrontal cortex (mPFC), the

mediate implicit attitudes towards food in healthy subjects.

right extrastriate body area (rEBA) or in sham mode.

Indeed, transcranial direct current stimulation (tDCS) has

Following stimulation, participants completed three Implicit

been increasingly employed in experimental and clinical

association tests (IATs) on tasty versus tasteless food (IAT-

studies on food-related behaviours. However, the neural

food), overweight versus underweight body images (IAT-

mechanisms underlying EDs are still unclear and results on

body), flowers versus insects (IAT-flower) as control.

in

patients

with

eating

disorders

tDCS effects on eating behaviours are controversial.

RESULTS: The interaction tDCS by group was significant for the IAT-food D score, which measures the strength of the implicit
preference. Indeed, the two groups differed in sham, having ED patients weaker preference for tasty food, but not in the two anodal
tDCS sessions, with rEBA stimulation significantly increasing patients’ D score as compared to sham (A). Moreover, anodal tDSC over
mPFC and rEBA selectively increased patients’ reaction times in the incongruent blocks of the IAT-food (B).

A

B

CONCLUSIONS: tDCS applied to frontal and occipito-temporal cortices modulated food preference in ED patients. The effect was specific
on attitudes towards food and selective in patients, but not in healthy control subjects. These preliminary findings suggest that targeting
different regions with neuromodulation might hold promise in the treatment of eating disorders.

Contact info: Esther Merlini, PhD
Email: esther.merlini@gmail.com

Different distribution of B regulatory cells (Bregs) in untreated and
treated HIV infection
E. Merlini*, C. Tincati, E.S. Cannizzo, A. d’Arminio Monforte, G. Marchetti
Clinic of Infectious Diseases, Dept of Health Sciences, ASST Santi Paolo e Carlo, University of Milan, Italy

Patients
ü 19 cART naive HIV+ with any CD4 and HIV-RNA
ü 24 cART-treated HIV+ with any CD4 and HIV-RNA<40 cp/ml
Specimen collection
GATING STRATEGY
ü blood
Lab analyses
ü Flow cytometry analyses
oTh17: CD4+CD161+CCR6+
oTreg: CD4+CD127-CD25+
oT-cell gut homing marker: integrinα4β7
oBreg subsets:
üImmature: CD19+CD24hiCD38hi
üB10: CD19+CD24hiCD27+
üPlasmablasts: CD27intCD38hi
Statistical analyses
ü Mann-Whitney, Chi-squared, Spearman’s correlation tests
All events

20
0

HIV+
cART

CD4+CCR6+CD161+
integrinα4β7+, %

HIV+
naive

p<0,0001

50
40
30
20
10
0

HIV+
naive

HIV+
cART

p=0.053

20
10
0

HIV+
naive

HIV+
cART

Th17_gut-homing
60
40
20
0

HIV+
naive

Treg

CD4+CD127-CD25+, %

40

Th17
30

15
10
5
0

HIV+
naive

HIV+
cART

Treg_gut-homing

CD4+CD127-CD25+
integrinα4β7+, %

CD38+CD8+ T-cells (%)

Methods

p<0.0001

60

CD38+CD45R0+CD8+, %

Aim
To investigate different Breg subsets in treated and untreated HIV+ patients
and their possible associations with immune activation and the Th17/Treg
axis
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Results III: Reduced T cell activation, higher Th17, and
lower gut-homing Treg in cART-treated patients

Background
HIV infection dramatically affects B cell compartment, leading to: (i)
diminished survival of memory B-cells, (ii) changes in B-cell surface
molecules, with consequent alteration of B/T interaction and function and
(iii) altered B cell homeostasis with redistribution of classic and rare subsets.
In particular, HIV-1 induces a phenotypic change in B cells towards a
regulatory B-cell phenotype, with immunosuppressive properties in vitro.
This population, named Breg, suppresses HIV-specific T-cell responses,
correlates with HIV disease progression and seems to be partially restored by
cART .

p=0.002
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Results IV: Immature Bregs and Plasmablasts associates
with T-cell activation and gut-homing markers on Th17
and Treg
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Results V: B10 positively associates with CD4 and
inversely with Treg and gut-homing Treg
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Results II: Different distribution of Breg subsets
between naïve and cART-treated patients
Immature
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Note: *data are presented as median IQR, Kruskall-Wallis test; °data are presented as numbers (%), Chi-squared; IQR: interquartile range; IDU: intravenous drug user, cART:
combination antiretroviral therapy; NRTIs: nucleoside reverse transcriptase inhibitors, Pis: protease inhibitors; NNRTIs: non-nucleoside reverse transcriptase inhibitors; INSTI:
integrase inhibitors
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Conclusions
• The observation of a positive association between immature Breg and
Plasmablast with T-cell activation suggests the involvement of Breg subsets in
promoting/sustaining immune hyper-activation, possibly contributing to HIV
pathogenesis.
• Our results of higher B10 cells in virally-suppressed HIV+ patients and their
correlation with both nadir and current CD4+ might indicate a role of mature
memory Bregs in improving CD4+ homeostasis/recovery.
• Finally, the finding of a direct association between gut-homing markers on
Treg/Th17 and immature Bregs/plasmablasts, coupled with a negative
association with B10, seems to imply that Breg at various stage of maturation,
differently participate to Th17/Treg recruitment at mucosal sites.

FFC#11/2016 “Myriocin potential as a
phenotype-modifying therapeutic agent
in Cystic Fibrosis”
Mingione A.1,3, Ottaviano E.2, Bonezzi F.3, Dei Cas M.3,4, Piccoli M.5, Barcella M.2,
Caretti A.3, Paroni R.4, Ghidoni R.3, Cirilli N. 6, Borghi E. 2, Signorelli P.3
•1 Italian Research Cystic Fibrosis Foundation, Verona; 2 Microbiology Laboratory, Health Sciences Department, University of Milan; 3
Biochemistry and Molecular Biology Laboratory, Health Sciences Department, University of Milan; 4 Clinical Biochemistry and Mass
Spectrometry Laboratory, Biochemistry and Molecular Biology Laboratory, Health Sciences Department, University of Milan; 5 Stem
Cells for Tissue Engineering Laboratory, IRCCS Policlinico San Donato; 6 Cystic Fibrosis Regional Reference Center, United Hospitals,
Salesi Childrens’ Hospital Mother, Child Department, Ancona.

BACKGROUND

Altered sphingolipid metabolism and ceramide accumulation associates with chronic inflammation and
infection in CF lung (Teichgräber V, Nat Med 2008). Myriocin (Myr), a ceramide synthesis inhibitor,
reduces inflammation and infection in CF models, in vivo and in vitro. (Caretti A.BBA 2014 & 2016).
CF primary deficiency affects lungs, causing chronic inflammation and infections, but severe
comorbidities develop in pancreas, kidney, include infertility, osteopenia, diabetes and dyslipidemia with
increased plasma triglyceride and tissues cholesterols, pancreas fibrolipomatosis, hepatic lipogenesis and
steatosis (Figueroa V, Am J Clin Nutr, 2002; Rhodes, B., J Cyst Fibrosis, 2010).
It is known that bacteria and fungi use host lipid reservoir for their long term persistence in the infected
cell (Peyron, P.; PLoS Pathog, 2008. Nguyen, L.N., Microbes Infect, 2011). Autophagy sustains
pathogens endocytosis and their lysosomal clearance (Cooney, R Nat Med, 2010). Autophagy (Luciani
A. Nat Cell Biol, 2010 ) and pathogens killing (Hofer, T.P., J Mol Med (Berl), 2014; Chillappagari, S. Am J
Physiol Lung Cell Mol Physiol, 2014)
are defective in CF.

AIM: To elucidate the mechanism responsible for the therapeutic role of Myr and
to prove the its efficacy in ameliorating defensive activity from fungal
infection of CF patients’ derived PBMCs
Myr enhances autophagy in CF cells

Myr protomes TFEB, FOXO1a & PPARg activation in CF cells

LC3
b-actin

Myr enhances transcription of lipid
transport/oxidation genes in CF cells

Myr reduces CF lipid accumulation in CF cells
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Myriocin partially reverts CF altered transcriptional profile, Myriocin favours killing of A.fumigatus in infected
human monocytes isolated from CF patients
upregulating lipid metabolism and oxidative activities

CONCLUSION

Myriocin treatment transcriptionally modulates
patterns of genes that are downregulated in CF,
favouring the recovery of defective autophagy
and reducing inflammatory lipids accumulation.
This effectively ameliorates pathogen killing
ability in monocytes derived from CF patients
(DeltaF508). Myriocin can be a valuable
therapeutic in CF, to counteract dyslipidemia and
diabetes and against infections.
ACKNOWLEDGMENT We thank the Italian Cystic Fibrosis Research Foundation: Gruppo di Sostegno FFC di Vercelli Gruppo di
Sostegno FFC di Genova "Mamme per la ricerca" Delegazione FFC Valle Scrivia Alessandria Delegazione FFC di Olbia

Role of perioperative hyperoxia on the oxidative stress markers in patients
undergoing laparoscopic surgery
Sara Ottolenghi, Rita Paroni, Silvia Coppola, Andrea Brizzolari, Alice Veronese, Giovanni Sabbatini, Silvia
Coppola, Davide Chiumello, Michele Samaja
Department of Health Science, University of Milan, Milan, Italy

BACKGROUND. Hyperoxia, or excess oxygen, is
commonly used in anesthesia because it prevents
hypoxia and decreases the infective risk, but oxygen is
also well known to be toxic. Currently, no guidelines
have been established regarding the best way to
regulate perioperative FiO2: according to few studies,
perioperative FiO2=80% reduces surgical site
infections, but hyperoxia has also been shown as an
independent risk factor in Intensive Care Unit
patients. Toxicity arises from triggering from
enhanced formation of Reactive Oxygen Species
(ROS) that exceed the antioxidant defense and may
generate the oxidative stress. In this study, we aimed
at assessing whether high intraoperative and
perioperative FiO2 may contribute to unbalance the
prooxidant/antioxidant equilibrium.
METHODS. We measured some oxidative stress
markers in patients undergoing elective abdominal
surgery, who were randomly assigned to FiO2=0.40 or
FiO2=0.80 (n=12, 6+6).
RESULTS. The plasma malondialdehyde (MDA)
concentration (TBARS assay, panel A) was higher and
the antioxidant barrier strength (Oxy-adsorbent test,
panel B), was lower in the in the FiO2=0.80 group than
in the FiO2=0.40 group 24 hours after surgery.
Moreover, these values were higher and lower,
respectively, at t=24 h with respect to the baseline
values. No variations were observed for the plasma
level of hydroperoxides (dROMs test, panel C).
However, the plasma levels of nitrates and nitrites
(Griess reaction, panel D) was higher in the FiO2=0.80
group than the FiO2=0.40 group at t=2 h after surgery.

Figure 1: Oxidative stress markers: MDA (A), antioxidant barrier
strength (B), d-ROMs (C), and NOx (D). Data are expressed as mean
± SEM. §: p<0.05 when compared to basal value (two-way ANOVA
test, Dunnett’s method); *: p<0.05 FiO2=0.40 vs. 0.80 (Student t test)

CONCLUSIONS. MDA, main product of the peroxidation of polyunsaturated fatty acids, may represent a good
marker to assess the prooxidant/antioxidant equilibrium during surgery. High intraoperative and
perioperative FiO2 contribute to unbalance the prooxidant/antioxidant equilibrium.

“Lithium as a positive modulator of defective WNT pathway in
Cornelia de Lange Syndrome models»
Chiara Parodi1, Paolo Grazioli1, Daniele Bottai1, Elisabetta Di Fede1, Thomas Vaccari2, Cristina Gervasini1, Valentina Massa1
1 Dipartimento di Scienze della Salute, Università degli Studi di Milano, Milano, 20142, Italia
2 Dipartimento di Bioscienze Università degli Studi di Milano, Milano, 20131, Italia

Introduction and aim of study
The cohesin complex is a multimeric system, highly conserved in the course of cellular evolution from the most
primitive life forms to human cells. Cohesins are essential Structural Maintenance of Chromosomes (SMC), proteincontaining complexes that interact with chromatin and modulate chromatin organization and gene expression.
Genetic variants that cause structural and/or functional alterations induce an array of congenital pathologies named
"cohesinopathies". It is believed that such malformations arise from deregulation of pivotal developmental
molecular pathways. Canonical WNT pathway has been shown to be perturbed in association with central nervous
system malformation in Cornelia de Lange Syndrome (CdLS), one of the most characterized cohesinopathy.
In this study, we validated the relevance of canonical WNT pathway and assess the effect of LiCl-dependent
activation of WNT pathway in three CdLS experimental models: Lymphoblastoid cell lines from patients, murine
Neural Stem Cells (NSCs) and Drosophila melanogaster.

Dorsett and Krantz, 2009

Background

LCL-CdLS
Human (CCND1)

Zebrafish (Danio rerio) and
patients’ fibroblasts

Avagliano et al, 2017

Zebrafish (ccdn1)

Lymphoblastoid cells (immortalized lines from CdLS patients) of patients carrying mutations of
NIPBL, HDAC8 or SMC1A genes and healthy donors were used in these studies. These cells were
treated with LiCl 1mM, 2,5mM and 5mM, and proliferation rate were measured.

Previous studies on Zebrafish nipblb-MO-injected
embryos show that wnt pathway expression is severely
altered.
The canonical Wnt pathway is downregulated in animal
and human models of CdLS. Human (CCND1) and
zebrafish (ccnd1) real-time and Western blot analysis in
patients-specific fibroblasts and in nipblb-MO-injected
embryos show a reduction trend of the transcripts in
both models.
We can appreciate the reduction of CyclinD1 (CCND1 and
ccnd1) respectively in NIPBL-mutated patients and in
nipblb-loss-of-function embryos compared to healthy
controls.

LCL – CdLS treatment LiCl

Horsfield et al.,2012
Pistocchi et al. 2013

Chemical induction by lithium chloride of the
canonical wnt pathway can rescue nipblb
deficiency phenotype.
Pistocchi et al. 2013

Bottai et al., 2018

hdac8 loss-of-function
zebrafish show
Central
Nervous
System
(CNS)
malformations and an increase of apoptosis
at the level of the midbrain, hindbrain optic
vesicles and spinal cord in embryos .
Following treatment with LiCl, TUNEL assay
showed significantly reduced levels of
apoptosis compared to control embryos .

Unpublished data

Preliminary data on lymphoblastoid cells showed no effects on cell death rate in healthy donor
following LiCl treatment. And, although with a patient-specific response, LiCl appeared to induce an
increase in proliferation, especially in cell lines that were slow-growing compared to controls.

Drosophila melanogaster

murine NSCs
Proliferation and differentiation capabilities were also assessed in CdLS mouse NSCs.

nipped-B in D. melanogaster is the ortholog of the human NIPBL gene and we are testing the
mutated loss-of-function allele nipped-B407.
Flies were grown upon food added with a different concentration of LiCl. Drosophila brains were
analyzed for morphological evaluation.

Unpublished data
Wu et al., 2015

Bottai et al., 2018

NSCs showed reduced NSCs proliferation rate and differentiating capabilities especially
towards neuronal lineage.

Drosophila mutants for nipped-B gene display malformations in mushroom bodies (MB), a structure
involved in olfactory learning and memory. Treating subsequent generation of flies with 100mM of
LiCl, MB morphology was restored in the offspring. These data confirm the pivotal role of canonical
WNT pathway in regulating CNS development in CdLS models and pave the way for developing
therapeutic strategies.

Conclusions
All these data further confirm the hypothesis that in CdLS is present an impairment of WNT pathway that could, in part, explain the typical neurodevelopmental alterations of this syndrome.
Moreover, these studies could pave the way for future therapeutic strategies.
E-mail: chiara.parodi@unimi.it
This work has been supported by Fondazione Cariplo, grant 2015-0783 to Valentina Massa,
Associazione Nazionale di Volontariato Cornelia de Lange,
and PhD program Translational Medicine – University of Milan scholarship to Chiara Parodi

There is no conflict of interest to be disclosed

Lung mesenchymal stem cells-derived extracellular vesicles attenuate the
inflammatory profile of Cystic Fibrosis epithelial cells
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BACKGROUND: Mesenchymal stem cells (MSCs) exert beneficial effects on many chronic inflammatory lung diseases, through the
secretion of extracellular vesicles (EVs). Cystic Fibrosis (CF) is a multisystem
disease characterized by chronic
inflammation in lung,
0
0
leading to pulmonary damage and irreversible loss of respiratory function.
OBJECTIVE: We investigated the anti-inflammatory
potential of human lung MSCs-derived EVs on IB3-1 cell line, an in vitro human
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model of CF bronchial epithelial cells. 30
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CONCLUSION: I) EVs derived from lung MSCs
exhibit anti-inflammatory and anti-oxidant
efficacy in a cellular model of CF.
II) The beneficial effects of EVs could involve
the PPARγ axis.
EVs could be a novel strategy to control
the hyper-inflamed condition in Cystic
Fibrosis.
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Treatment with EVs enhances the
antioxidant – intrinsic power of IB3-1 cells.
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Under basal condition EVs administration
upregulates mRNA expression of PPARγ, a
transcription factor controlling anti-inflammatory
and antioxidant mechanisms, which is defective in
CF cells.
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NFkB and HO-1, down-stream effectors of PPARγ, are modulated upon EVs
treatment: NFkB nuclear traslocation is reduced and mRNA content of HO-1 raised.
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Effetti dell’air stacking sulla funzione ventilatoria nei
pazienti affetti da sclerosi laterale amiotrofica
G. M. Pellegrino1,2, G. F. Sferrazza Papa1,2, F. Di Marco3, M. Corbo2, S. Centanni1,
1
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INTRODUZIONE

RISULTATI

La riduzione dell’attività dei muscoli respiratori nei pazienti affetti
da malattie neuromuscolari si associa ad accomodamento del
tessuto polmonare ad un volume minore, accumulo di secrezioni
alveolo-bronchiali e dispnea. La manovra fisiochinesiterapica dell’air
stacking è in grado di migliorare la sintomatologia respiratoria, ma il
meccanismo con cui questo avvenga non è noto.
Questo studio vuole esaminare i meccanismi e la durata degli effetti
dell’air stacking sulla funzione ventilatoria utilizzando il test
dell’oscillazione forzata (FOT) per misurare le condizioni funzionali
dell’apparato respiratorio. L’ipotesi è che se la riduzione del volume
polmonare è dovuta a eterogenea distribuzione della ventilazione
nel polmone con formazione di microatelettasie, gli esercizi di air
stacking dovrebbero essere capaci di reclutare tessuto polmonare
non aerato migliorando così la sintomatologia respiratoria e gli
scambi dei gas.

Figura 2. Variazioni della reattanza (Xrs), nel riquadro a sinistra, e
della resistenza (Rrs), a destra, entro I primi 30 minuti dalla manovra
di air stacking in relazione ai valori di massima pressione inspiratoria
(MIP) espresso in % predetto.

METODI
Dieci pazienti (7 affetti da sclerosi laterale amiotrofica, 1 da miopatia
congenita, 2 da atrofia muscolo-spinale) sono stati finora reclutati. Il
protocollo prevede due giorni di test: nel primo i pazienti effettuano
spirometria e misura della forza dei muscoli inspiratori. Nel secondo
vengono misurati gli effetti dell’air stacking sulla funzione
ventilatoria con la tecnica della FOT prima e 5’, 30’, 60’, 120’ e 240’
dalla fine dell’applicazione dell’air stacking. La FOT analizza le
caratteristiche polmonari in termini di reattanza (Xrs 5 Hz), indice
della rigidità del sistema respiratorio, e di resistenza (Rrs 5 Hz). Nei
pazienti studiati, la riduzione della Xrs e della Rrs si esauriva entro
60’ dalla manovra, con massimo effetto entro i primi 30’.
La massima variazione dei
Tabella 1. Caratteristiche dei pazienti.
valori di Xrs e Rrs è stata
studiata in funzione dei
N°
valori di capacità vitale (CV % Caratteristiche dei pazienti
Età (anni)
60 ± 14
pred), di massima pressione Genere (M/F)
7/3
168 ± 7
inspiratoria (MIP % pred) e Altezza (cm)
67 ± 7
dei valori basali di Xrs e Rrs Peso (Kg)
CV (% pred)
59 ± 23
mediante test di regressione MIP (% pred)
43 ± 17
lineare.

RISULTATI

Figura 3. Variazioni della reattanza (Xrs), nel riquadro a sinistra, e
della resistenza (Rrs), a destra, entro I primi 30 minuti dalla manovra
di air stacking in relazione ai valori di capacità vitale (CV) espressa in
% predetto.

L’effetto dell’air stacking risultava correlato con i valori basali di Rrs
(R2 0.92, p<0.05) e di Xrs (R2 0.47, p<0.05); non è stata dimostrata
una correlazione con la funzionalità respiratoria espressa come
capacità vitale (CV% pred) o con la massima pressione inspiratoria
(MIP% pred).

CONCLUSIONI
I dati suggeriscono che maggiore è l’anomala distribuzione della
ventilazione, legata a secrezioni bronchiali o anomala distribuzione
dei volumi polmonari, e maggiore sarà l’effetto dell’air stacking.
L’assenza di correlazione con CV e MIP suggerisce che i valori di
funzionalità respiratoria non riflettono le anomalie della
distribuzione della ventilazione polmonare.

Figura 1. A sinistra, variazioni della reattanza (Xrs) entro I primi 30
minuti dalla manovra di air stacking in relazione ai valori di Xrs basali. A
destra, valori della resistenza (Rrs) entro I primi 30 minuti dalla
manovra di air stacking in relazione ai valori di Rrs basali.
Supporto: Università degli Studi di Milano (Italy), Casa di Cura del
Policlinico, Politecnico di Milano
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DEEP PHENOTYPING AND IDENTIFICATION OF THE GENETIC CAUSE OF
TUBEROUS SCLEROSIS COMPLEX IN PATIENTS WITH NO MUTATION IN TSC1 AND TSC2
Angela Peron1,2, Aglaia Vignoli1, Brent Pedersen3, Rosa Maria Alfano4, Francesca La Briola1,
Barry Moore3, Gaetano Bulfamante4, David H Viskochil2, John C Carey2, Maria Paola Canevini1
1 UO

Neuropsichiatria Infantile – Centro Epilessia, Ospedale San Paolo, Dipartimento di Scienze della
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BACKGROUND AND AIMS
Tuberous Sclerosis Complex (TSC) is a multisystem genetic condition caused by mutations in TSC1 or TSC2.
Standard genetic tests fail to identify a pathogenic variant in up to 10% of patients with a clinical diagnosis of TSC.
These individuals are designated No Mutation Identified (NMI), and it is not clear if they should be monitored and/or
treated in similar fashion to those with known etiology of TSC. The aims of this study were: 1. To define genotypephenotype correlations in patients affected by TSC; 2. To characterize in detail the phenotype of patients who have
NMI; 3. To identify the genetic cause of TSC in NMI patients.

METHODS
We included 240 TSC patients with a definite clinical diagnosis of TSC (Northrup and Krueger, 2013) and available
molecular testing of TSC1/TSC2 (analysis for point mutations of the coding regions and deletions/duplications). We
performed genotype-phenotype correlations (TSC1 vs TSC2 vs NMI) assessing >50 variables (Peron et al., 2018).
We then collected DNA samples from blood and saliva of 18 well-phenotyped NMI patients and their parents. We
applied a combined approach of Whole Genome Sequencing (WGS, Illumina X Ten platform, read depth >60X,
performed in the U.S.) and ultra-deep next generation sequencing (Illumina MiSeq platform, read depth 2500-3500X,
performed at our Institution) to explore mechanisms that have rarely - or not at all - been investigated in TSC.

RESULTS

Fig.1: Distribution of TSC1 and TSC2
pathogenic variants and NMI in our cohort

Phenotype
NMI
TSC1
p value
TSC2
p value
Positive family history for TSC
2/21 (9.52%) 33/64 (51.56%)
0.001 23/120 (19.17%)
0.368
Median age at diagnosis (m)
18 (0-50 )
11 (0-74)
0.504
1.3 (0-51)
0.001
Intellectual disability
1/20 (5.00%) 11/56 (19.64%)
0.166 65/105 (61.90%) <0.001
Seizures
12/20 (60.00%) 40/62 (64.52%)
0.792 104/121 (85.95%)
0.010
Median age at seizure onset (m)
60 (3-324)
23 (0.5-576)
0.212
6 (0-492)
0.001
Seizure onset before age 3 y
6/13 (46.15%) 25/43 (58.14%)
0.532 92/106 (86.79%)
0.002
Infantile spasms
2/12 (16.67%) 10/40 (25.00%)
0.709 58/102 (56.86%)
0.012
Subependimal nodules
15/22 (68.18%) 45/62 (72.58%)
0.785 107/121 (88.43%)
0.022
SEGA
0/22 (0%) 9/63 (14.29%)
0.104 28/122 (22.95%)
0.008
Bilateral angiomyolipomas
14/15 (93.33%) 12/30 (40.00%)
0.001
72/81 (88.89%)
1.000
Angiomyolipomas > 3 cm
6/15 (40.00%)
1/30 (3.33%)
0.003
33/80 (41.25%)
1.000
LAM (adult females)
5/8 (62.50%) 10/32 (31.25%)
0.126
22/44 (50.00%)
0.705
Cardiac rhabdomyomas
6/22 (27.27%) 22/57 (38.60%)
0.436 57/116 (49.14%)
0.066
Other medical problems
9/21 (42.86%) 32/65 (49.23%)
0.627 46/125 (36.80%)
0.631

Table I: Selection of results of the genotype-phenotype correlations in our cohort.
For the complete analysis please refer to Peron et al., 2018

Fig.2: Age at diagnosis of TSC in the NMI
individuals and in the patients with a pathogenic
variant in TSC1 and a pathogenic variant in TSC2

We found that NMI individuals were diagnosed at an older age, had
more frequent normal cognition and less frequent epilepsy,
subependymal nodules and giant cell astrocytomas than patients with
TSC2 pathogenic variants. NMI individuals showed more frequent
bilateral and larger renal angiomyolipomas and pulmonary involvement
than patients with TSC1 pathogenic variants.

By combining the results from WGS and ultra-deep sequencing, we have so far identified mosaic pathogenic
variants in TSC2 in six patients (33.3%), with minor allele frequency ranging from 2 to 35% in both tissues. We are
currently re-analyzing the results of the remaining NMI patients by applying a revised pipeline, with focus on
structural variants in the region around TSC1/TSC2 and other genes of the mTOR pathway, and analysis of putative
non-coding regulatory elements such as transcription promoters and enhancers. These unpublished results will be
presented during the platform presentation.

CONCLUSIONS
These results delineate a distinctive phenotype indicative of NMI patients, and denote that at least one third of them
carry a mosaic pathogenic variant in TSC1/TSC2, with important implications for surveillance and recurrence risk.
References:
1. Northrup, H., & Krueger, D.A.; International Tuberous Sclerosis Complex Consensus Group. (2013). Tuberous sclerosis complex diagnostic
criteria update: recommendations of the 2012 International Tuberous Sclerosis Complex Consensus Conference. Ped Neurol, 49(4), 243-254.
2. Peron, A., Vignoli, A., La Briola, … Canevini, M.P. (2018). Deep phenotyping of patients with Tuberous Sclerosis Complex and no mutation
identified in TSC1 and TSC2. Eur J of Med Genet, 61(7), 403-410.
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HOW MEDITERRANEAN IS YOUR DIET?
Use of a short self-administered questionnaire in Athena project
Francesca Pivari1, Patrizia Gnagnarella2, Elena Dogliotti3, Costanza Conti4, Federica Rizzi4, Monica Lazzaroni1, Daniele Cusi1,
Caterina Brasacchio1 and Laura Soldati1.
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Background: In rec ent years, th e protec tive role of th e Medi terran ean Di et (MD) h as b een incr easingly studied in the prevention of chronic diseases and canc er. Few
questionnaires to m easure the adh erenc e to the MD have been developed and validated. Therefore, researchers from the Di vision of Epid emiology and Biostatisti cs of th e
European Insti tuteo f Oncology( IEO ) have developed and validated a short sel f-admin istered ques tionnaire (QuA DM-15) to m easure adh erenc e to the MD in participan ts to
cancer -screeni ng programs. In par allel, at th eSan P aolo Hospital in Mil an, the QuADM- 15 h as been administered at th ep articip ants of the European ATHENA (AnThocyani n
and polyphenol bioactives for Health Enhancement through Nutritional Advancements) project in order to evaluate the adherence to the MD.
Subjects and Methods: 332 omnivorous subjec ts (200 females and 132 m ales) aged b etween 20 and 75 years old, wi th no history of c ardiovascul ar diseases, excep t ar terial
hypertension, were considered. Data collec tion inc luded d etai led anthropometri c, clinic al, lifestyl e, and bioch emic al data. Food intake w as measured by 24 hours dietar y
recall, repeated four tim es a year in order to get seasonal variations, particularl y for anthoc yanins in take. All information were r ecorded on the Di et Monitoring Solution
software ( DMS, Kos Geneti c), created specificall y for this stud y, th at calcu lated macro- and micro-nutri ents intak e using tables from the Food Composition Database for
Epidemiological S tudies i n Ital y( BDA- IEO), i ntegrated w ith tabl es from the USDA Database for the Flavonoid Conten t. QuAD M-15 was used to measure adh erenc e to th e MD.
This questionnaire was developed as an adaptation ofthe scoreproposed in 1995 by Dr. A. Trichopoulou.

Results

Figure 1 : no rmal dist ributio n of MD score
infemale andmale subjects (females n. 200 ,
males n. 1 32). T he MD sco re is hig her in
female subjects (p=0.002).

Figure 2: smoke rs tend t o pre sent a lo wer
MD score tha n no n-smoke rs . S moking is
associated with a lower MD score (p=0.042).

Table 1: QuAMD-15 questionnaire.

Figure 3: BMI and waist circ umfere nce values co rrelate negatively with MD score; in
particular, highe rMD scores are as sociated with lower BMI (p= 0.024) andwaist circ umfere nce
values (p=0.0001).

Table 3: negative correlations between MD score and macro- and micronutrients intake.

Conclusions: The Athena sample reported an average adherence to the MD and
this short questionnaire can be avalid tool for the rapid assessment of adherence to
the MD.

Table 2: positive correlations between MD score and macro- and micronutrients intake.

References:
- Trichopoulou A, Kouris-Blazos A, Wahlqvist ML, Gnardellis C, Lag iou P, Polychronopoulos E, et a l. Diet and overal l surviva l in
elderly people. BMJ. 1995; 311:1457-60.
- Gnagnarella P, Dragà D, Miso tti AM, Sieri S, Sp aggi ari L, C assano E, Bald ini F, Solda ti L, Maisonneuve P. Vali dat ion of a shor t
questionnaire to record adherence to the Medi terranean Diet: an Ital ian experience. Nutrition, Met abo lism & Card iovascular
Diseases (under revision).

Polycomb Repressive Complex 1 maintains stem cell identity and preserves
adult tissue homeostasis activating a common transcriptional program
with cell-type dependent outcomes.
Silvia Pivetti, Daniel Fernandez-Perez, Caterina Maria Barbieri, Alessandra Rossi, Laura Barnabei, Fulvio Chiacchiera and Diego Pasini

PRC2

Polycomb group of proteins assemble to form two
major complexes, PRC1 and PRC2, that are involved in
repression of genes related to development and
differentiation.
Polycomb groups of proteins are frequently altered in
several different cancer types and are reported to act as
either tumor suppressors or oncogenes depending on
the cellular context.
We recently described the fundamental role for PRC1 in
preservation of adult intestinal stem cell identity and
whole tissue homeostasis, through the repression of
non-lineage specific factors.
Given the different behavior of Polycomb proteins in
cancer, we decided to investigate whether PRC1 mechanism of stem cell identity maintenance is conserved
among different tissues

Histone H3-K27me3

EZH2 Y641 gain of function mutations
(accumulation of H3K27me3)

myeloid malignancies,
T cell leukemia,
head and neck squamous carcinoma.

EZH2 loss of function mutations (EZH2
inactivation)
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cancer, Prostate cancer, Ovarian
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Histone H2A-K119ubq

HFSC
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CBX7 upregulation
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CRC, hepatocellular carcinoma

CBX7 downregulation
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We previously demonstrated that PRC1 is
fundamental for intestinal homeostasis maintenance (A). To gain insight regarding the
general mechanism of PRC1 role in stem cell
identity preservation we focused on hair
follicle, whose regeneration is fueled by LGR5
expressing stem cells, as it happens for
intestinal epithelium.

Ring1a/b dKO

Ring1a/b Ctr

We uncover the essential role of PRC1 in
sustaining hair follicle stem cells and general
hair follicle regeneration (B). We found that,
upon PRC1 loss, Intestinal stem cells (ISC)
and Hair follicle stem cells (HFSC) upregulates a set of common genes related to development and differentiation which are responsible for the phenotype (C). Importantly,

Name
Zic1
Zic2
Zic2
Zic3

Sequence
Posi�on(0-based)
TACCCTAGGGGGTC 454
GCTACCCTAGGGGGT 452
GACCCCCTAGGGTAG 453
GCTACCCTAGGGGGT 452

Strand
+
+
+

Score
9.32
8.41
7.71
8.42

p-value

0.00025
0.0005
0.00095
0.000825

HFSC upregulates an epidermal program that
is not activated in the intestinal epithelium (D).
Among the derepressed genes ASCL2, (E) is
reported to be sufficient for epidermal
differentiation, and is a direct target of PRC1
repression. Moreover ASCL2 can be transcribed by a family of TF bound and repressed by
PRC1, upregulated upon PRC1 loss (F).

We demonstrated that PRC1 activity is
essential to sustain LGR5 HFSCs and hair
regeneration. We described that the
phenotypic outcome of PRC1 loss can be
ascribed to its repressive functions. In hair
follicle PRC1 is directly involved in suppressing an epidermal transcriptional program
silencing the master epidermal regulator
Ascl2. We further show that, despite PRC1
retains a general role in suppressing developmental programs across tissue and stem cell
compartments, the molecular phenotypes
triggered by PRC1 loss of function strongly
depends on the cellular context and to the
repertoire of the expressed transcription
factors (TFs) in any given cell.
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LncRNAs involved in neuronal development seem to play a
role in ALS pathology
Federica Rey(1), Toniella Giallongo(1), Stefania Marcuzzo(2), Alice Balsari(1), Pia Bernasconi(2),
Alfredo Gorio(1), Stephana Carelli(1) (3)* and Anna Maria Di Giulio(1) (3)*
(1) Department of Health Sciences, University of Milan, Via Antonio di Rudinì 8, 20142, Milano (Italy). Tel. +39-02-50323039, fax +39-02-50323033
(2) Neurology IV – Neuroimmunology and Neuromuscular Diseases Unit, Fondazione Istituto Neurologico "Carlo Besta", Milan, Italy.
(3) Pediatric Clinical Research Center Fondazione “Romeo ed Enrica Invernizzi”, University of Milan, Milan, Italy.
*These authors contributed equally to this work

Abstract: Neuronal proliferation and development processes play a role in ALS, with studies demonstrating how in
SOD1-G93A mice ependymal stem progenitor cells show a higher proliferation and differentiation towards the
neuronal lineage. Moreover, human derived neural progenitor cells from ALS patients tend to differentiate to neuronal
lineages. LncRNAs play a role in neural cell’s development, and the ablation of a panel of 8 lncRNAs causes strong
modifications in mouse brain’s development (Savageau et al., 2013). We investigated the role of these 8 lncRNAs in
neuronal stem cell differentiation and we identified an interaction between HuR and these lncRNAs. We then decided
to investigate the role of six of these in ALS pathology. Their expression was investigated in different spinal cord (SC)
areas (cervical, thoracic and lumbar) and brain areas (motor cortex, motor nuclei) of G93A-SOD1 mice, at a
symptomatic stage (18 weeks of age).
Materials and Methods: The lncRNAs’ interaction with HuR was investigated by RNA-Immunoprecipitation
(immunoprecipitated anti-HuR, IgG and precleared input). Gene expression analysis of lncRNAs in SOD1-G93A mouse brains
and spinal cord areas was performed by Real Time PCR and results were normalized vs GAPDH.

Results:
Figure 1: Role of lncRNAs during neural differentiation
Lnc-DEV’s expression during neuronal differentiation
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Figure 3: Expression analysis of lncRNAs in the spinal cord of
a murine mouse model of ALS

150
100
50
0
01

02

03

NSC

04

Day 1

05

Day 3

06

07

*

2.0

*
*

1.5
1.0
0.5
0.0

08

01

02

03

04

WT

Figure 2: Analysis of interaction between lncRNAs and HuR
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Conclusions:
LncRNAs are differentially expressed during development and they bind HuR
Expression analysis of a panel of lncRNAs in brain and spinal cord areas highlights significance differences in ALS
mouse models
The understanding of how these lncRNAs influence the ALS pathology may elucidate new targetable pathways.

Riproducibilità del modello di screening National Lung Cancer Screening
Trial (NLST) del tumore polmonare presso la popolazione dei donatori
di sangue AVIS Milano
A. Rizzi, F. Raveglia, A. Leporati, S. Mohamed, A. Baisi
Chirurgia Toracica – Università degli Studi di Milano – ASST Santi Paolo e Carlo
Dipartimento di Scienze della Salute della Università degli Studi di Milano

Background
Le neoplasie polmonari registrano una elevata
incidenza, in costante aumento, e una elevata
mortalità, data la diagnosi spesso in stadio avanzato;
da questo la necessità di attuare programmi di
prevenzione e screening. In un panorama europeo
ricco di studi ma che non hanno fornito indicazioni
circa la attuazione di protocolli di screening, l’unico
lavoro che ha fornito una raccomandazione di grado B,
dimostrata la riduzione dell’incidenza di patologia del
20%, è stato quello del National Lung Cancer
Screening Trial (NLST), svolto negli Stati Uniti, con
pubblicazione dei risultati nel 2011. Il nostro lavoro ha
lo scopo di applicare il protocollo NLST ad una
popolazione locale italiana quale quella dei Donatori di
sangue Avis Milano, prevedendo una collaborazione
della stessa con il reparto di Chirurgia Toracica del San
Paolo e il dipartimento di Scienze della Salute della
Università degli Studi di Milano.

Materiali e metodi
Dal 2015 ad oggi sono stati arruolati in totale 201 pazienti, durante esecuzione di prove di
funzionalità respiratoria presso la sede AVIS Milano. Secondo linee guida NCCN, l’età era
compresa tra i 55 e i 75 anni, fumatori attivi di almeno 30 pack/years o che avessero smesso di
fumare da meno di 15 anni. Di questi pazienti, 198 sono stati candidati a TAC torace a basso
dosaggio annuale per tre anni (T1:0 T2:12mesi T3:24mesi T4:36mesi).
Risultati
Attualmente 198 pazienti sono stati sottoposti a T0, 185 risultati negativi e 13 positivi,
attualmente in FUP secondo linee guida NCCN. Di questi, due pazienti sono stati sottoposti a
resezione polmonare: uno risultato positivo per neoplasia in stadio iniziale e l’altro negativo. 180
pazienti sono stati candidati a T1, di questi 118 hanno già eseguito l’esame e sono risultati
negativi. 112 pazienti sono stati candidati a T2, di cui 45 hanno già eseguito l’esame con esito
negativo. 11 pazienti hanno abbandonato lo studio, 5 a T0 e 6 a T1. L’analisi dei risultati
disponibili ha identificato una sensibilità e una specificità del programma di screening del 94% e
82% rispettivamente, una percentuale di falsi positivi del 11,8% e un valore predittivo positivo del
4,8%.
Conclusioni
I nostri risultati sono in linea con quelli del NLST, suggerendo una applicazione del programma di
screening a realtà locali, come quella da noi identificata, capillarmente presenti sul territorio allo
scopo di favorire la diagnosi precoce di neoplasia polmonare. Ulteriori studi e incrementi numerici
del campione sono sicuramente necessari per rinforzare i risultati ottenuti.
Congresso DISS, ASST Santi Paolo e Carlo, Novembre 2018

SVILUPPO DI UNA APPLICAZIONE INFORMATICA PER LA
RACCOLTA DATI NEL FOLLOW-UP DEI PAZIENTI IN
CHIRURGIA TORACICA: STUDIO PILOTA MULTICENTRICO
F. Raveglia, A. Rizzi, A. Leporati, S. Mohamed, A. Baisi
USD Chirurgia Toracica ASST Santi Paolo e Carlo - Dipartimento di Scienze della Salute
Università degli Studi di Milano
Background: una delle maggiori criticità nella compilazione dei
database riguardanti i pazienti sottoposti ad intervento chirurgico è
rappresentata dall'incompletezza dei dati inerenti al follow-up ed in
particolare quelli forniti dal paziente stesso (Patient Related
Outcomes, PROs) in merito alla propria qualità di vita (Quality of Life,
QoL). La nostra proposta è di invertire il flusso della raccolta dati,
permettendo che sia il paziente ad inviare i propri dati al medico.
Il metodo da noi proposto è quello di creare una applicazione
informatica dedicata esclusivamente ai pazienti di chirurgia toracica
per la compilazione di un questionario.

Materiali e metodi: mediante una collaborazione con la divisone di
Chirurgia Toracica di Leeds, supportata dalla European Society of
Thoracic Surgeons e da Medtronic UK, presso la nostra USD di
Chirurgia Toracica (ASST Santi Paolo e Carlo Dipartimento di Scienze
della Salute Università degli Studi di Milano) abbiamo sviluppato una
applicazione per sottoporre al paziente un questionario composto da
13 domande a risposta multipla in merito alla propria QoL. Il
questionario è validato in quanto sviluppato accingendo alla “library”
della European Organization for Research and Treatment of Cancer.
Lo studio prevede la partecipazione di 8 centri nazionali ed
internazionali ed è stato approvato nel settembre 2018 dal Comitato
Etico dell’ASST Santi Paolo e Carlo. I pazienti arruolati vengono dotati
di un tablet per la compilazione offline della applicazione che viene
effettuata: al momento del ricovero, alla dimissione e una volta a
settimana per le successive 4 settimane dall’intervento. Saranno
arruolati mediante randomizzazione 10 pazienti per centro, candidati
ad intervento di resezione polmonare anatomica, per via toracotomica
o toracoscopia, per carcinoma polmonare in stadio iniziale. Alla
riconsegna del tablet i dati verranno scaricati e salvati nel database
ospedaliero in maniera anonima.

Pagina iniziale per il log-in

Domande chiuse a risposta singola

Domande a risposta aperta

Obiettivi dello studio: l'outcome principale e i due outcomes
secondari dello studio sono i seguenti: 1) determinare l’efficacia della
raccolta dei PROs mediante applicazione informatica in termini di
adesione allo studio, frequenza di compilazione del questionario e
completezza della compilazione stessa, 2) confrontare la QoL nei
pazienti trattati con resezione polmonare toracoscopia o toracotomica
per tumore polmonare in stadio iniziale e verificare se vi siano delle
differenze significative tra le due tecniche, 3) individuare possibili
fattori che influenzino la QoL postoperatoria (complicanze chirurgiche,
caratteristiche della popolazione come età, sesso, istruzione,
impiego, etc)
Congresso DiSS - ASST Santi Paolo e Carlo - Novembre 2018 - Milano

1. Introduc,on$$

Low$CD4/CD8$Ra,o$Associates$with$Squamous$Intraepithelial$Lesions$on$cART$

Camilla&Tinca*&1,2,&Francesca&Bai&2,&Alexandru&Vasile&Baja&1,3,&Debora&Mondatore&1,2&,&,&Elisa&Suardi&1,&Esther&Merlini&1&,&&&
Antonella&d’Arminio&Monforte&1,2,&Giulia&MarcheE&1,2&&

&
Pa,ent$Characteris,cs$
Age,&years
Males,&n&(%)
Months&since&HIV&diagnosis&
Mode&of&HIV&transmission,&n&(%)&
MSM&contact&
Heterosexual&contact&
IDU&
Other/Unknown
Syphilis&coinfec*on,&n&(%)&
TPPA&nega*ve&
TPPA&posi*ve&
Unknown
Months&since&ART&ini*a*on
Nadir&CD4+&T&cell&count&(cells/ul)
Pre&cART&CD4/CD8&ra*o
Current&CD4+&TWcell&count&
cell/uL&
%&
Current&CD8+&T&cell&count&(cells/uL)
Current&CD4/CD8&ra*o
Current&CD8+CD38+&T&cell,&%
Log10&HIVWRNA&(cp/mL)
Undetectable&HIVWRNA,&n&(%)
Mul*ple&HPV&genotypes,&n&(%)
HPV&Infec*on,&n&(%)&
Nega*ve&
Posi*ve&
Unknown
HPV&Infec*on,&n&(%)&
Nega*ve&
LR&genotype&
HR&genotype&
Unknown

SIL+$
(N$560,$53%)
42&(35W46)
432&(77,1%)
45&(9W154)
&
357&(64,3%)&
133&(24%)&
33&(5,7%)&
37&(6%)
&
314&(56,1%)&
204&(36,4%)&
42&(7,5%)
28&(6W102)
282&(150W400)
0,36&(0,22W0,51)&
&
595&(422W775)&
30&(24W35)&
897&(689W1175)
0,65&(0,43W0,9)
3&(2W5)
1,59&(1,59W1,76)
478&(87,2%)
220&(50,9%)
&
70&(12,5%)&
433&(77,3%)&
57&&(10,2%)
&
70&(12,5%)&
73&(13%)&
360&(64,3%)&
57&(10,2%)

1&SerranoWVillar,&PLoS&Path&2014;&2&Mussini,&Lancet&HIV&2015;&3&Tinca*,&CID&2016.$

$5.$References$

SILH$
(N$502,$47%)
42&(35W47)
265&(52,8%)
95&(28W177)
&
92&(32,2%)&
132&(46,2%)&
44&(15,4%)&
30&(6.2%)
&
355&(70,7%)&
97&(19,3%)&
50&(10%)
53&(16W109)
247&(157W358)
0,36&(0,23W0,58)&
&
575&(432W772)&
31&(25W37)&
819&(628W1130)
0,69&(0,5W0,99)
3&(1W5)
1,59&(1,59W1,59)
444&(88,8%)
77&(35,3%)
&
197&(39,2%)&
218&(43,4%)&
87&(17,3%)
&
197&(39,2%)&
56&(11,2%)&
162&(32,3%)&
87&(17,3%)

p$value

0,35
<0,0001
<0,0001
<0,0001

<0,0001

<0,0001
0,047
0,242&
&
0.936&
0,028&
0,005
0,026
0,049
0,52
0,434
<0,0001
<0,0001

<0,0001

4.$Conclusions$
A&low&CD4/CD8&ra*o&associated&with&SIL&in&cARTWtreated&and&not&cARTWnaïve&individuals,&yet&did&not&result&an&
independent&predictor&of&anal/cervical&dysplasia.&This&ﬁnding,&together&with&our&observa*on&of&HPV&infec*on&as&
the&only&independent&factor&associated&with&SIL,&leads&us&to&hypothesize&that&the&CD4/CD8&ra*o&does&not&fully&
capture&the&altera*ons&of&HPVWspeciﬁc&immunity&in&the&seEng&of&HIV&infec*on.&&

Clinical$evalua,ons$
(N$1062)
41&(35W47)
697&(65,6%)
60&(12W163)
&
555&(52,3%)&
346&(32,6%)&
94&(8,9%)&
67&(6,2%)
&
669&(63%)&
301&(28,3%)&
92&(8,7%)
39&(9W99)
260&(150W382)
0,36&(0,23W0,54)&
&
583&(420W765)&
30&(24W35)&
861&(664W1161)
0,66&(0,47W0,93)
3&(1W5)
1,59&(1,59W1,66)
922&(86,8%)
297&(28%)
&
267&(25,1%)&
651&(61,3%)&
144&(13,6%)
&
267&(25,1%)&
129&(12,1%)&
522&(49,2%)&
144&(13,6%)

1Clinic&of&Infec*ous&Diseases,&San&Paolo&Hospital,&Milan;&2Department&of&Health&Sciences,&University&of&Milan;&3&Humanitas&University&

Despite& eﬀec*ve& combina*on& An*retroviral& Therapy& (cART),& an& abnormally& low& CD4/CD8&
ra*o& persists& and& is& independently& associated& with& a& skewed& TWcell& phenotype1& with&
increased& levels& of& CD8+CD38+& & cells& and& a& higher& risk& of& AIDSW& and& nonWAIDSWrelated&
morbidity& and& mortality& (ischemic& heart& disease,& stroke,& endWstage& renal& disease,&
malignancy)1W2.&&
HPVWrelated&dysplasia&is&a&precursor&of&anal&and&cervical&cancer.&HIVWinfected&subjects&are&at&
increased&risk&of&HPVWrelated&disease&progression,&given&their&state&of&immuneWdepression&
and& the& impairment& of& HPVWspeciﬁc& immunity3.& Whether& a& low& CD4/CD8& ra*o,& associates&
with&Squamous&Intraepithelial&Lesions&(SIL)&and&subsequent&progression&to&anal&(males)&and&
cervical&cancer&(females)&is&currently&unknown.&$

2.$Methods$
2.1$Pa,ent$popula,on$
We&conducted&a&retrospec*ve&study&on&subjects&enrolled&in&the&SPID&cohort&at&the&Clinic&of&
Infec*ous& Diseases& and& Tropical& Medicine,& San& Paolo& Hospital,& Department& of& Health&
Sciences,& University& of& Milan& with& availability& of& at& least& one& clinical& evalua*on& for& HPVW
related&screening&(see&below).&
2.2$Screening$of$HPVHrelated$dysplasia$$
Male& (anal)& and& female& (cervical)& HIVWinfected& subjects& in& ac*ve& followWup& were& screened&
by&means&of&PAP&smears&and&HPV&genotyping.&FollowWup&was&based&on&cytologic&test&results&
and/or&clinical&associated&symptomatology.&
2.4$Sta,s,cal$analysis$
We& included& in& the& analysis& the& total& number& of& per& pa*ent& evalua*ons& for& HPVWrelated&
dysplasia&&in&the&*me&interval&01/01/2006W31/07/2018.&
UniW& and& mul*variate& regression& analysis& were& used& to& assess& which& demographic& and&
HPVW/HIVWrelated&parameters&(CD4+,&CD8+,&CD4/CD8&ra*o,&ac*vated&CD8+CD38+,&viremia)&
associated&with&the&presence&of&SIL.&SIL&was&deﬁned&as&the&presence&of&either&ASCUS,&Low&
SIL&(LSIl)&or&High&SIL&(HSIL).&&

&3.$Results$

&3.1$In$cARTHnaïve$subjects,$HPV$infec,on$with$HR$genotypes$associates$with$SIL$$
&&174&clinical&evalua*ons&were&performed&in&naïve&subjects.&In&this&cohort,&demographic&and&
viroWimmunological&parameters&did&not&associate&with&SIL,&except&for&the&presence&of&HPV&
(p<0.001)&and&infec*on&with&HighWRisk&(HR)&genotypes&(p=0.004).&&
3.2$ $ In$ cARTHtreated$ subjects,$ a$ low$ current$ CD4/CD8$ ra,o$ and$ heightened$ THcell$
ac,va,on$associate$with$SIL$$
1062& evalua*ons& were& performed& in& cARTWtreated& subjects.& The& following& demographic&
factors& associated& with& SIL:& MSM& epidemiology,& a& shorter& *me& since& HIV& diagnosis& and&
cART&ini*a*on,&coWinfec*on&with&T.#pallidum.&From&an&immune&standpoint,&higher&CD4+&TW
cell& counts& (nadir& and& current),& expansion& of& the& CD8+& TWcell& pool& with& a& trend& to& higher&
CD8+CD38+&ac*vated&cells&and&a&lower&CD4/CD8&ra*o,&also&associated&with&SIL.&Finally,&HPV&
presence,&infec*on&with&HR&and&mul*ple&genotypes&also&associated&with&SIL&(see&Table).&&
In& mul*variate& analysis,& the& only& factor& independently& associated& with& cervical/anal&
dysplasia&was&HPV&infec*on.&
&
&

HYSTERESIS AND LUNG RECRUITABILITY IN PATIENTS WITH ARDS:
A CT SCAN STUDY

M. Umbrello (1), A. Cammaroto (2), P. Formenti (1), G. Mistraletti (1), L. Bolgiaghi (1),
M. Gotti (1), S. Froio (1), S. Coppola (1), D. Chiumello (1, 2)
(1) SC Anestesia e Rianimazione, Ospedale San Paolo, Milano, Italy
(2) Dipartimento di Scienze della Salute, Università degli Studi di Milano, Italy

Introduction
Acute respiratory distress
syndrome (ARDS) is characterized by diffuse,
Introduction
inhomogeneous, inflammatory lung oedema and development of

Results
31 patients were enrolled,

atelectasis and hypoxemia.

19 males (61.3%), age 65±15, BMI 25.6±6.5 and PaO2/FiO2 154.8±47.7

Positive-pressure mechanical ventilation is the mainstay of the
supportive treatment. The assessment of lung recruitability (i.e. the
decrease in the amount of atelectasis with increasing airway pressure
applied by the ventilator) is essential for the setting of mechanical
ventilation.

The hysteresis of respiratory system was well correlated with the
compliance of respiratory system computed at 5 cmH2O and the lung
gas volume entered during the inflation of the P/V curve (Figure 3)

The hysteresis of the respiratory system, i.e. the area between the
inspiratory and expiratory loop of a pressure-volume (P/V) curve, has
been related to the presence of surface tension in the alveoli, and reexpansion/collapse during inflation and deflation. This measure has
been suggested as a possible bedside tool to assess the lung
recruitability.

Figure #3

Aim of this study was the assessment, in patients with ARDS, of a
possible relationship between hysteresis of the respiratory system, its
mechanical characteristics and lung recruitability

Methods
A prospective, observational study was performed in the general intensive
care unit of a University hospital. All consecutive patients with ARDS were
enrolled within 48h from diagnosis.

Hysteresis of the respiratory system was not related to lung tissue
weight or not inflated tissue weight.
The lung tissue recruitability was 348±235 g and it was not related to
respiratory system hysteresis (Figure 4)

Figure #4

Whole lung CT scan was performed during two breath-holding pressures (5
and 45 cmH2O). A low-flow inflation and deflation P/V curve from 5 to 45
cmH2O was performed, a sustained inflation recruitment maneuver (RM) at
45 cmH2O for 30 second, as well as a bedside PEEP trial at 5 and 15 cmH2O.
Figure 1 shows the scheme of the study

Figure #1

Similar results were found when hysteresis of the lung was
considered.

Lung recruitability was computed as the decrease of not inflated tissue or as
the increase in lung gas volume from 5 to 45 cmH2O. To account for the
mechanical characteristics of the lung and the chest wall, esophageal
pressure was measured as a proxy for pleural pressure.
Figure 2 shows an example of P/V curve, RM and CT scan at 2 pressures.

Figure #2

Conclusions
The hysteresis of either the respiratory system or the
lung, as computed by a low flow inflation, is not related to
the anatomical lung characteristics and lung recruitability.
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Global and regional diagnostic performance of bedside lung
ultrasound in patients with the acute respiratory distress syndrome
M Umbrello1, C Massaro1, F. Sferrazza Papa2, M Gurgitano2, A Angileri3,
D Chiumello1,2
(1) SC Anestesia e Rianimazione, Ospedale San Paolo, Milano, Italy
(2) Dipartimento di Scienze della Salute, Università degli Studi di Milano, Italy
(3) UO Radiologia Diagnostica ed Interventistica, Ospedale San Paolo, Milano, Italy

Introduction
Introduction

Acute respiratory distress syndrome (ARDS) is

characterized by a diffuse, inhomogeneously distributed,
non-hydrostatic pulmonary edema, with consequent
collapse of lung regions and refractory hypoxemia.

Results
32 patients were enrolled,
20 males (62.5%), age 65±14, BMI 25.9±6.5 and PaO2/FiO2 139±47.

Figure #2

CT scan is the reference imaging technique, but requires
transportation and exposes patients to X-rays. Lung
ultrasound (LUS) is a promising, inexpensive, radiationfree, tool for bedside, whose use was shown to provide
viable information in clinical models of loss of lung
aeration.
Aim of the present study was to investigate the global
and regional diagnostic performance of bedside LUS as
compared to lung CT scan.

Methods

§ p<0.05 vs. same pattern,
lateral region;
# p<0.05 vs. same pattern,
posterior region,

Figure 2 shows the regional patterns of lung ultrasound assessment
The inter-observer agreements between the independent raters for
LUS and CT were 0.793±0.031 and 0.973±0.032, respectively.
Global agreement between LUS and CT was 0.811±0.032.

Consecutive patients were enrolled within 24 hours from the diagnosis of
ARDS. Both CT scan and LUS were performed at PEEP 5 cmH2O.
LUS was performed using a standardized, validated assessment of 6 regions
per hemithorax (Figure 1, left), and a score was determined according to the
level of lung aeration (normally aerated, alveolar-interstitial syndrome,
consolidation, pleural effusion). CT scan was performed during an andexpiratory hold. images were assessed at 2 levels: superior (lung apex to first
section below the carina), and inferior (first section below the carina to the
diaphragm; each axial image was then further divided into 3 sections: a
posterior third (below the line tangent to vertebral body), an anterior and a
middle third, dividing the remaining area in two equal parts (Figure 1, right).

Table 1 shows the diagnostic accuracy of lung ultrasound.
Similar data were found when regional analysis was performed

Figure #3

Each finding was then classified as with a non-pleural (i.e. peri-hilar or
peribronchial) or pleural extension, and agreement between CT and LUS with
respect to the depth was assessed

Figure 3 shows the agreement between lung CT and LUS for findings
with pleural vs. non-pleural extension

Conclusions
Lung ultrasonography is a reproducible, sensitive and
specific diagnostic tool which allows for a bedside diagnosis
of the main lung pathologic entities in patients with ARDS.

Figure #1
CT and LUS images were stored and analyzed offline; each image was
reviewed blindly and independently by 2 radiologists (CT scan) or by an
intensivist and a pneumologist (LUS) for the presence or absence of
pulmonary abnormalities. Using chest CT interpretation as a reference,
diagnostic parameters were calculated for LUS.

Depth of the alteration may impact the diagnostic
performance of this technique
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METHODS
INTRODUCTION
Childhood
obesity
is
associated
with
cardiometabolic abnormalities.
Atherogenic index of plasma (AIP) is a strong
predictor of cardiovascular risk in adults [1].
The aim of the present study was to evaluate the
prevalence of white coat and masked hypertension
and to investigate a possible association between
hypertension and AIP in a population of Italian
children.

A cohort of 38 obese children (18 boys and 20 girls) was recruited. For each
child blood pressure measurements (BP office mean of 3 measurements) [2]
and 24 hours ambulatory blood pressure monitoring (24h-ABPM) [3] were
performed.
Fasting blood samples were analyzed for lipids, insulin and glucose. The
Atherogenic Index of Plasma, intended as Log(Triglycerides/HDL), was
calculated. Logistic regression models were used to analyze the association
between hypertension and AIP. Values of P< 0.05 were considered to indicate
statistical significance. The statistical package for social sciences (SPSS)
package version 22.0 was used for the statistical analysis.

RESULTS
Mean (SD) age and BMI z-score of recruited children
were 11.6 (1.9) years and 2.9 (0.6), respectively. Out
of 38 children, 11 (28.9%) were classified as
hypertensive with both methods; 3 children (7.9%)
were diagnosed as white-coat hypertensive and 12
children (31.6%) were classified as masked
hypertensive.

Prevalence of HTN
24h – ABPM

23 (60,5%)

Office-BP monitoring

14 (36,8%)

N=38
Normotensive

12 (31,6%)

Hpertensive

11 (28,9%)

White-coat hypertensive

3 (7,9%)

Masked-hypertensive

12 (31,6%)

Table 1. Prevalence of normotensive, HTN, white-coat HTN, masked HTN in the
population.

Table 2. Prevalence of high BP values depends on the type of BP monitoring utilized

The prevalence of hypertension according to office BP measurements and 24h-ABPM was of 36.8% (14 children) and 60.5% (23
children), respectively. Hypertension diagnosed by 24h-ABPM was associated with AIP (p=0.044). This result did not change when
age, sex and Tanner stage were included (p=0.048). Hypertension, evaluated by office BP measurements, was not associated with AIP
(p=0.401).

CONCLUSION
Prevalence of hypertension evaluated by 24h-ABPM and masked hypertension were in line with existing literature. Moreover,
preliminary data of this study show, for the first time in literature, that only hypertension evaluated by 24h-ABPM and not that
evaluated by office BP measurements is associated with higher values of AIP in obese children. These results suggest a prominent
role of a combined cardiologic and blood analysis evaluation in detecting children at cardiovascular risk, underlying the importance
of using 24h-ABPM in obesity follow-up during pediatric age.
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INTRODUCTION: “Internet Gaming Disorder” (IGD) and
“Internet Gaming Addiction” are some of the proposed terms
to portray dysfunctional behaviour and cognitive changes
associated to an excessive and long-lasting use of
videogames1. IGD was listed in the most recent version of the
Diagnostic and Statistical Manual of Mental Disorder 5th
edition as a “condition warranting more clinical research”.
Notably, Gaming Disorder will also be introduced in 11th
Revision of the International Classification of Diseases (ICD11)2.Available prevalence studies on IGD show heterogeneous
data across the countries3, ranging from 0.7% to 27.5% in
different populations, with higher prevalence reported in
male gender. Several psychiatric symptoms and disorders
have been related to IGD. Alongside Anxiety disorder and
ADHD, Depression has recently been reported to have the
strongest association with IGD4. However, the clinical
features and significance of overlaps between depressive
symptoms and IGD remain still unclear. In order to investigate
and detail this association, a comprehensive systematic
review of published and unpublished evidence on depressive
symptoms in IGD has been conducted.
METHODS: Several databases have been searched to
collect potentially relevant records. Abstract and full-text
screenings identified studies deemed potentially eligible. No
time, language or study type restrictions have been set
(PROSPERO registration number: CRD42018100823). Primary
outcome is defined as depressive symptoms assessment
scores, while comorbidity rates represent the secondary
outcome. Quality of the included studies has been assessed
with several quality tools (e.g. Risk of Bias tool, New-castle
Ottawa scale).

RESULTS:. Of 2141 records, 1897 papers have been
excluded at the abstract screening and 132 at the full-text
screening, leading to 11 missing and 101 included publications
articles. After checking for secondary publications, 87 unique
trials were identified (7 randomised controlled trials, 80 nonrandomised trials).

DISCUSSION: We plan to describe and provide a
quantitative synthesis of retrieved data. An update of the
search is ongoing, ensuring it as up-to-date before. Final
report and submission to a peer-review journal is expected
by the end of 2018.
1 American Psychiatric Association, DSM 5, 2013.
2 World Health Organization. Gaming addiction. http://www.who.int/features/ga/gamingdisorder/en/[accessed online on: 04-04-18].
3 Mihara S, Higuchi S. Cross-sectional and longitudinal epidemiological studies of Internet gaming
disorder: A systematic review of the literature. Psychiatry Clin neurosci 2017;71:425-444.
4 Carli V, Durkee T, Wasserman D et al.The association between pathological internet use and
comorbid psychopathology: a systematic review. Psychopathology 2013;46:1-13.

