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Annual Retreat
October 4th - 5th 2019

Villa Condulmer,
 Mogliano Veneto - TV

The 2nd Annual Retreat edition of the Istituto di Ricerca Pediatrica Città della Speranza 
was held on October, 4th – 5th, 2019 at the Villa Condulmer in Mogliano Veneto 
(Treviso) and hosted about 120 people between Professors, Principal Investigators, 
Post-docs, PhDs and students. 

This event consisted of excellent young researchers that presented their work, 
through oral and poster presentations, on a variety of scientific topics ranging from 
pediatric oncology, regenerative medicine, nanomedicine, genetic and rare diseases, 
immunology and neuroimmunology, and predictive medicine. The meeting was 
not only an occasion for scientists to directly interact at professional level, build a 
network for future collaborations and share research experiences, but also a unique 
opportunity for colleagues and friends to relate personally.

During the two-day event, a keynote lecture on Hematopoietic Stem Cells (HSC) 
gene therapy in neurodegenerative diseases was given by Prof. Alessandra Biffi, 
Director of the Pediatric Onco-hematology Clinic in Padua and Coordinator of the 
Onco-hematology, stem cell transplant and gene therapy research area in IRP.

A special thanks goes to Promega, Miltenyi Biotec and Tecan, who presented their 
companies’ innovation and last-generation technologies. 

Moreover, all participants enjoyed coffee breaks and a social dinner that created an 
even more friendly and relaxing atmosphere.
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The 2nd IRP Retreat has been an 
important platform for leading 
researchers in IRP to present their 
latest findings, but also a way for the 
PIs to keep track of the big picture of 

the Institute.

I congratulate all the scientists for 
conducting their research at the highest 

levels and for the great standard of their oral and 
poster presentations. The exceptional quality of the event 
highlights how productive is the cooperation among the 
different groups in IRP. I believe indeed that creating a good 
network benefits scientists in accessing tools, expertise and 
the support they need, thus improving our research programs 
and developing new strategies.

This is the conclusion of a very intense year in terms of 
commitments and results. We all have the clear feeling of 
being in fast and constant growth, and representing, with 
increasing force, a fundamental reference point, both in Italy 
and internationally, in the pediatric research field.

Prof. Antonella Viola 
Scientific Director Istituto di Ricerca Pediatrica Città della Speranza
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Governance

President: Prof. Antonio Parbonetti

CEO: Dr. Andrea Camporese

Scientific Director: Prof. Antonella Viola

Board of Directors

Partners Meeting

Scientific Council

Scientific Advisory Board

Board of Auditors
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ONCO-HEMATOLOGY, STEM 
CELL TRANSPLANT AND 
GENE THERAPY
Coordinator: Alessandra Biffi
    Benedetta Accordi
    Sanja Aveic
    Gianni Bisogno
    Silvia Bresolin
    Lara Mussolin
    Luca Persano
    Martina Pigazzi
    Geertuy Te Kronnie
    Giampietro Viola
    
PREDICTIVE MEDICINE
Coordinator: Eugenio Baraldi
    Giuseppe Giordano
    Paola Cogo 
 
REGENERATIVE MEDICINE
Coordinator: Maurizio Muraca
    Martina Piccoli
    Michela Pozzobon

GENETICS AND RARE  
DISEASES
Coordinator: Leonardo Salviati
    Luisa Murer
    Alessandra Murgia
    Rosella Tomanin
    Eva Trevisson
       
MEDICAL BIOTECHNOLOGY 
Coordinator: Marco Agostini
    Elisa Cimetta
    Lucia Delogu 
    Filippo Romanato
     
IMMUNOLOGY AND  
NEUROIMMUNOLOGY 
Coordinator: Antonella Viola
    Marcella Canton
    Stefano Sartori

Research Areas 
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Press review – Highlights

SANITÀ.Unaconfezioneperl’ospedalecosta7milaeuro.Ogniannosifanno2milainiezioni

AlS.Bortoloc’èilsuperfarmaco
percurarel’edemamaculare
L’Iluvienvienesomministrato
soprattuttoaipazientidiabetici

LaricercatriceSilviaBresolin,diCartigliano, lavoraal laboratoriodioncoematologia.FOTOBERTOZZO

Unapazienteaffettadaproblemiagliocchi

GianmariaPitton
INVIATOAPADOVA

Le cellule dell’organismo co-
municano tra loro. Lo fanno
per contatto, se molto vicine,
oppure rilasciando delle mi-
nuscole vescicole, gli esoso-
mi, nelle quali è contenuto il
“messaggio” (fatto di protei-
ne e materiale genetico) che
vogliono trasmettere. Finché
a farlo è una cellula sana, va
tutto bene. Ma se il “mitten-
te” di questi messaggi è una
cellulacancerogena, alloradi-
venta un problema. Perché
questa cellula può creare,
con i suoi esosomi, una spe-
cie di “nido”, un microam-
biente adatto a se stessa e do-
veprosperare, nonché indur-
re le cellule sane a cambiare
il proprio comportamento
per favorire lo sviluppodel tu-
more. Ad esempio, diventan-
do più resistenti ai farmaci.
Comprendere il contenuto

deimessaggi “negativi”diven-
ta così strategico per arrivare
a combattere i tumori inmo-
do sempre più efficace. All’I-
stituto di ricerca pediatrica
di Padova, che ha sede nella
celebreTorre della ricerca, se
ne sta occupando Silvia Bre-
solin, che insieme alla colle-

ga Lara Mussolin ha ottenu-
to, per il proprio progetto, un
finanziamento da 200 mila
euro dalla Fondazione Città
della Speranza.
Silvia Bresolin, vicentina di

Cartigliano, è ricercatore al
laboratorio di oncoematolo-
gia del dipartimento di Salu-
tedelladonnaedelbambino,
all’UniversitàdiPadova.Lau-
reata in biotecnologie medi-
che sempre a Padova, ha stu-
diatoanchealChildren’sHo-
spital diFiladelfia, negli Stati
Uniti, dove si sono sviluppati
nuovimodelli di ricerca sulle
leucemie, e ha ottenuto varie
borsedi studio,qualiAirc,Ca-
riploResearchGrant,Fonda-
zione Veronesi Fellowship,
CariparoGrant. Inquest’ulti-
mo caso la borsa di studio ri-
guardaunprogettodi cuiBre-
solin è diventata responsabi-
le dopo che Giuseppe Basso,

direttore della Clinica di on-
coematologia pediatrica
dell’Aziendaospedalierauni-
versitaria di Padova, è anda-
to in pensione.

LA RICERCA.Nel progetto fi-
nanziato dalla Fondazione
Città della Speranza, Silvia
Bresolin studia inparticolare
le leucemie nei bambini: «La
leucemia - spiega - è senza
dubbio il tumore più diffuso
dell’età infantile. La progno-
si è migliorata moltissimo,
rappresenta anzi il più gran-
desuccessodell’oncologiape-
diatrica negli ultimi cin-
quant’anni». Tuttavia il ri-
schiodi recidiva è ancora ele-
vato, e le stesse terapieposso-
nodare luogoaeffetti collate-
rali tardivi cronici, com’è sta-
to dimostrato estendendo i
controlli a 25-30 anni dopo
la finedelle cure. «Gli schemi
di trattamento futuri - conti-
nua la ricercatrice - dovran-
noessereguidati daunasem-
premigliore conoscenza bio-
logicadella leucemia,portan-
do la terapia sempre di più
verso lamedicinadi precisio-
ne,per poter curare i pazienti
conmaggiore successo e me-
no effetti collaterali a lungo
termine».Daqui l’importan-

zadi studiareproprio il conte-
nuto delle vescicole rilasciate
dalle cellule cancerogene,
per capire come riescano ad
influire sulle altre cellule. So-
no già state condotte delle ri-
cerchesuquesti aspettinei tu-
mori solidi: il progetto pado-
vanoha loscopodi identifica-
redei biomarcatori degli eso-
somi nelle cellule leucemi-
che, così da comprenderne i
meccanismi.«Nonbasta “uc-
cidere” la cellula canceroge-
na - aggiunge Bresolin - per-
ché questa potrebbe nel frat-
tempo aver già mandato i
suoi “messaggi”e aver quindi
lasciato una traccia di sé».

I FINANZIAMENTI. Fondazio-
ne Città della Speranza ha
messo a disposizione per il
biennio 2019/2020un totale
di 2milioni di euro per soste-
nere 13 progetti di ricerca in-
novativi, tenendo fede all’o-
biettivodidestinarealla ricer-
ca i fondi raccolti nellenume-
rose iniziativeorganizzatean-
chenel Vicentino. «Sono tut-
ti progetti volti a esplorare
nuove frontiere della ricerca
clinicapediatrica - spiegaAn-
tonellaViola, direttrice scien-
tifica di Irp - Sono rischiosi,
ma se avranno successo po-
tranno generare nuove tera-
pie e fare davvero la differen-

za dal punto di vista clinico».
Altridueprogettihannootte-
nuto un finanziamento Airc
(983 mila euro in totale), un
terzo ha ottenuto una borsa
di studio della Fondazione
Umberto Veronesi (28 mila
euro).Edè inpartenza inque-
sti giorniunprogetto di inge-
gneria tissutale finanziato
per 80mila euro con il bando
Uni-Impresa.CittàdellaSpe-
ranza ha anche avviato un
concorso di idee per la realiz-
zazionedel logoper il 25° an-
niversario: la scadenza è il 15
febbraio, i dettagli sul sito
web della Fondazione.•
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SCIENZA.LaricercatricebassaneseSilviaBresolinlavoraall’Istitutoperlaricercapediatrica

La“lingua”dellecellule
Armacontroleleucemie
IlprogettofinanziatodallaFondazioneCittàdella
Speranzahal’obiettivoditrovareterapiepiùefficaci
echeevitinoglieffetticollateralinegativi inetàadulta

FrancoPepe

Si chiama Iluvien ed è l’ulti-
mo farmaco messo a punto
dalla ricercaper il trattamen-
to di pazienti, in particolare i
diabetici, che soffrono di un
problema alla vista come l’e-
demamaculare, con il vantag-
gio, rispettoallemolecoleuti-
lizzate finora, di protrarre i
propri benefici molto più a
lungo. Il San Bortolo è uno
dei primi ospedali italiani a
sperimentare l’efficacia di
questo trattamento che assi-
cura un rilascio prolungato e
continuo del farmaco, per 3
anni, conuna singola iniezio-
ne, e che, fra l’altro, ha ricevu-
to dall’Aifa, l’Agenzia italia-
na del farmaco, l’autorizza-
zione alla rimborsabilità. Fi-
nora lo staff del reparto di
oculistica guidato dal prima-
rio Roberto Cian, in primis il
dottorPaoloPezzato,hacura-
to con Iluvien 6 persone over
70, e i risultatipositivi di que-
sto impianto intravitreale,
che garantisce la stabilizza-
zione della patologia, sono
stati presentati in un conve-
gnotenutosi sabatonelpalaz-
zodelleOpere sociali davanti
a esperti arrivati da tutta Ita-
lia. «L’edema maculare dia-

betico - spiega il dottorCian -
è una malattia invalidante,
causata dal diabete, che de-
terminaunaprogressiva ridu-
zione della vista e può anche
condurrealla cecità.Unavol-
taperquesti pazienti siutiliz-
zava solo il laser che, però, è
troppo invasivopercuiprovo-
cava delle micro-ustioni sul-
la retina. Si è, perciò, passati
a farmaci inoculati diretta-
mente all’interno del vitreo
chehanno lacapacitàdi ripri-
stinare la visionecentrale sen-
za alcuna controindicazione.
Sono il Lucentis, l’Avastin e
l’Ozurdex che vanno ripetuti
i primi due dopo 1 mese e il
terzodopo5mesi,perché l’ef-
fetto è circoscrittonel tempo.
Iluvien supera questo limite.
Basta una iniezione per 36
mesi.Per i pazienti èunnote-
vole passo in avanti. Per que-
sto chiederemo alla Regione
che venga inserito nel pron-
tuario farmacologico».
L’edema maculare ha una

prevalenza che varia dall’ 8.5
all’11%nella fasciadi etàcom-
presa tra i 65 e i 74 anni, e del
27% al di sopra dei 75 anni,
percentuali destinate entro il
2030 a raddoppiare, ma, co-
me detto, il pericolo maggio-
re lo corrono i diabetici.
Perquesto,Cian, in collabo-

razionecon il primariodidia-
betologia Marco Strazzabo-
sco, ha collocato una serie di
retinografi in oculistica, nel
reparto di malattie endocri-
ne, all’ospedale di Noventa e
alpoliambulatoriodiSandri-
go per lo screening di 13mila
diabetici vicentini. L’edema
maculare, che si associa a
un’occlusione delle vene che
trasportano il sangue dalla
zona posteriore dell’occhio, è
un gonfiore nella macula, la
porzione centrale della reti-
na, cioè lamembranasensibi-
le alla luce, che può ridurre la
parte centraledel campovisi-
vo e compromettere le più
normali ma preziose attività
quotidiane come la lettura e
la guida.
«Abbiamo voluto questo

convegno – dice il primario
Cian – per discutere con i
maggiori clinici italiani, fra
cui i cattedratici delleuniver-
sitàdiPadova,VeronaeTrie-
ste, in merito all’appropria-
tezza e alla sostenibilità di
questaclassedi farmaci». Ilu-
vien ha, infatti, un costo ele-
vato. «Il prezzo di listino di
una sola confezione – spiega
ancora il primario – è di 11
milaeuro.Per l’ospedale la ci-
fra si abbassa a 7 mila. Ma è
sempre un importo consi-
stente.E l’Ulss per ilmomen-
to seleziona i casi con un uti-
lizzo ad personam». L’uso di
questi anticorpi monclonali
umanizzati chemigliorano la
qualità della vita, è sempre
più diffuso. In un anno a Vi-
cenza si eseguono oltre 2mi-
la iniezioni in un reparto che
registra numeri eccellenti:
ben 4mila cataratte, 800 di-
stacchi di retina, 60 trapianti
di cornea, 40 glaucomi. •
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Parbonetti
allaguida
dell’Istituto

«Quali sentimenti abitano il
mio cuore in questomomen-
to?Quanto tempomiprendo
per ascoltarli? Ho qualcuno
con cui parlarne? Domande
che spesso sorgono in noi, in
particolarequando si è giova-
ni e si cercano occasioni di
condivisione e ascolto per ot-
tenere risposte». Con queste
parole la Caritas diocesana
presenta il ciclodi quattro in-
contri che hanno l’obiettivo
di rispondere «alle domande
che un giovane si pone sui te-
mi della sofferenza».
Negli ambiti “Lutto, solitu-

dineedesperienzadel limite”
e “Giovani” è stato messo a
punto un percorso, denomi-
nato “La bellezza nell’essere
fragili”, rivolto ai giovani dai
18 ai 30 anni e ospitato all’I-
stitutoFarina invia4Novem-
bre.«Questa iniziativa–spie-
ga il direttore della Caritas
diocesana don Enrico Paja-
rin - vuole essere uno spazio
in cui poter condividere quel
che siprovae sentirsi ascolta-
ti, a partire dalle fragilità e
dalle sofferenze che si porta-
no nel cuore».
Gli incontri si svolgeranno

sempre di sabato, e precisa-
mente il 9 febbraio (ore
15-19), il 2marzo (15-18), il 6
aprile (15-18) e il 27 aprile
(15-18).
La partecipazione è gratui-

ta ed è necessario iscriversi,
contattando la Caritas.•
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CARITAS

Igiovani
elasofferenza
Alviaunciclo
di4incontri

AntonioParbonetti,prorettore
all’organizzazioneeprocessi
gestionali,èilnuovopresidente
dell’Istitutodiricerca
pediatricaCittàdellaSperanza
(Irp),elettoconvotounanime
dalCda.Professoreordinario
diEconomiaaziendale
all’UniversitàdegliStudidi
Padova,Parbonettihafatto
partedeltavolotecnicocheha
portatoalnuovostatutodi Irp,
nell’estate2017,edaalloraè
membrodelCdA.«Lavoreròal
fiancodelladirezione
scientificaedeiricercatori-
dichiara-farcrescereancora,
ancheinvisibilità, l’eccellenza
diquestocentro».

AntonioParbonetti

Nuovopresidente

“ Unavoltaper
ipazientiaffettida
diabetesiutilizzava
soloillaser,ora
farmaciinoculati
ROBERTOCIAN
PRIMARIODIOCULISTICA

Loscopoècapire
ilcontenuto
dei“messaggi”
cheognicellula
diffonde
intornoasé

HOBBY
Incontrosulcollezionismo
alcentro“Proti”
Alle 10 al centro “Proti” in con-
tra’ Proti 3, si terrà un incontro
sul collezionismo organizzato
dall’Unionefilatelicanumismati-
cavicentina.

LACONFERENZA
InontrodelcircoloAuser
apalazzoCordellina
Alle 16, a palazzoCordellina, in
viaRiale 12, il circoloAuser or-
ganizzaunaconferenzadaltito-
lo “Le età della virtù”. Relatore
VittorioPontello.

LINGUE
Conversazioniininglese
alcentro“Proti”
Alle20.30,alcentrodiurno“Pro-
ti”,incontra’de’Proti3,siterran-
noconversazioni in inglese “En-
glishCoversations”. Temadella
serata: le presentazioni. L’ap-
puntamento è a cura di Fidapa
BpwItaly.

L’EVENTO
Pranzodeicompleanni
alcentroparrocchiale
Domani, alle 12, al centro par-
rocchiale di Polegge, in via Co-
munalediPolegge82,si terrà il
pranzo dei compleanni con
omaggio floreale a chi compie
glianninelmesedifebbraio.Ap-
puntamentoacuradell’associa-
zionepensionati“LaSperanza”.

L’APPUNTAMENTO
ConferenzadellaDante
AlighierialleGalleried’Italia
Domanialle16,alleGalleried’I-
talia-PalazzoLeoniMontanari,
in contra’ S. Corona si terrà la
conferenza dal titolo “Del rino-
ceronteealtri unicorni. Percor-
so zooiconologico”. Relatore,
FrancescoMezzalira

VADEmecum

IL GIORNALE DI VICENZA
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 SEGUICI SU

Cinque gradi dalla fine. Su clima e
salute dei bimbi l'allarme di
Mercalli e IRP

Scienza con la pancia

Silvia Pittarello
(http://scienzaconlapancia-padova.blogautore.repubblica.it/)

(http://cdn.gelestatic.it/repubblica/blogautore/sites/1133/2019/05/Mercalli.jpg)

Inquinamento atmosferico e cambiamento climatico hanno un impatto
angoscioso sulla salute dei bambini. 
Per questo l'Istituto di Ricerca Pediatrica Città della Speranza di Padova
ha dedicato ad ambiente e clima la seconda edizione del suo "Viaggio al
centro della scienza", rassegna di sensibilizzazione sull'attualità della
scienza e di immunizzazione contro le fake news. 
Primo ospite Luca Mercalli che lunedì scorso al Teatro Ruzante di Padova ha
parlato di riscaldamento globale presentando teorie e prove scientifiche a
dimostrazione della responsabilità dell'uomo riguardo ai cambiamenti
climatici. 
Dopo 50 anni vengono ancor sottovalutate. E questo è il dramma. 
Perché è falso credere che se piove e fa freddo allora il riscaldamento
globale non esiste. 
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CHI SONO

(http://scienzaconlapancia-
padova.blogautore.repubblica.it/silvia-

pittarello/)

 (http:// cienzaconlapancia-
padova.blogautore.repubblica.it/feed/r /)

CERCA NEL BLOG

Cerca

PAGINE

Io, Silvia Pittarello (http://scienzaconlapancia-
padova.blogautore.repubblica.it/silvia-
pittarello/)

La Scienza con la pancia. Ma che roba è?
(http://scienzaconlapancia-
padova.blogautore.repubblica.it/scienza-con-la-
pancia/)

BLOGROLL

Copy col Pallino - Il mio blog personale
(http://silviapittarello.it)

TI PIACE LA SCIENZA CON LA PANCIA?

Dillo con un like!

LauraPilastro

Camici bianchi e provette,
menti creative e idee. Un im-
pegno costante nei laborato-
ri, negli archivi e nei centri
universitari per salvare vite
umane o vincere le sfide del
progresso tecnologico.
Il mondo delle ricerca sale

sul palcoscenico della città
nella notte più “scientifica”
dell’anno, celebrato da 22
eventi, 13 laboratori, 4 mo-
stre, per un totale di undici
sezioni tematicheche scandi-
rannol’edizionevicentinanu-
merounodellaNottedella ri-
cerca, l’iniziativache ilComu-
nee labiblioteca civicaBerto-
lianahannopromossoperve-
nerdì e sabato in città.
Una prima assoluta che in

realtà si inserisce in un più
ampio calendario di eventi in
tutta ItaliaedEuropadedica-
ti alla cultura scientifica, su
impulso della Commissione
europea. Esperimenti, dimo-
strazioni dal vivo, visite gui-
date, presentazioni di start
up, conferenze, speakers’ cor-
ner e seminari, anche teatra-
li, che coinvolgeranno adulti
e bambini, stimolando la cu-
riosità, con la possibilità di
aggiudicarsi un diploma di
apprendista ricercatore per
chi avrà partecipato al mag-
giornumerodieventipossibi-
le. Una due giorni che per-

metterà di «coniugare l’ap-
profondimento scientifico
con occasioni culturali, coin-
volgendo centri di ricerca di
primopianochesvilupperan-
no le loro iniziative in presti-
giosi palazzi cittadini», come
ha spiegato ieri in sala Stuc-
chi, apalazzoTrissino, l’asses-
sorealla culturaSimonaSiot-
to, accompagnata nella pre-
sentazionedell’iniziativadal-
la presidente della Bertolia-
na,ChiaraVisentin,daGaeta-
noThiene,presidentedell’Ac-
cademia Olimpica, dalla di-
rettrice scientifica dell’Istitu-
to di ricerca pediatrica (Irp)
Città della Speranza, Anto-

nellaViola,daAlbertoDeTo-
niper ilCuoa,daSilvioFortu-
na, presidente Fondazione
studi universitari e dal diret-
tore Irriv (International re-
nal research institute of Vi-
cenza), Claudio Ronco: tutti
in rappresentanzadelleprin-
cipali istituzioni coinvolte.
Ad alzare il sipario degli

eventi, venerdì alle 9.30, sa-
ranno i laboratori per le scuo-
le; si proseguirànelpomerig-
gioe inserata conaltri labora-
tori, seminari e convegni, per
terminare il calendario delle
attivitànellagiornatadi saba-
to con la visita a due musei e
ulteriori incontri esperienzia-
li. Da segnalare, fra le molte-
plici attività, lamostra in Ba-
silica palladiana “Riabitare il
costruito” con le idee proget-
tualidegli studentidei labora-
tori Iuav di Venezia per la
nuova biblioteca nella sede
dell’ex tribunale.PalazzoCor-
dellina diventerà per l’occa-
sione il fulcrodinumeroseat-
tività: al mattino laboratori
di microscopia e di scienze
per ragazzi; al pomeriggio
convegni, mostre e laborato-
riperbambini, ragazzi eadul-
ti su ricerca, ambiente, scien-
za e futuro, e in serata la con-
ferenza sul mondo vegetale e
animale raccontato nei testi
di LuigiMeneghello.
Un programma ricco che,

come illustrato da Visentin,
permetteràdi«avvicinare co-

loro che fanno ricerca ogni
giorno, facendosi coinvolge-
re dalla loro passione, com-
prendendocomeil loro impe-
gno contribuisca al benesse-
re della popolazione».
E se l’Irp ha pensato a un

ventagliodi iniziativeper rac-
contare quanto la scienza sia
fondante per la crescita della
società, le sedi universitarie
di viale Margherita, di San
NicolaedelleBarcheapriran-

no i loro laboratori, mentre
l’Istituto internazionale di ri-
cerca renale fondato daRon-
co proporrà la visita e la pre-
sentazione del Museo della
dialisi. Una raffica di eventi
con un sottotesto che il lumi-
nare della nefrologia espri-
me così: «Il mondo della ri-
cerca devemettere al centro i
giovaniedare loroopportuni-
tà».•
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LAMANIFESTAZIONE.Venerdìesabatolaprimaedizionecittadinachesi inserisceinuncalendariodieventidedicatiallascienzaintuttaEuropa

Ideeeprovette, laNottedellaricerca
Laboratoriperlescuole, incontriemostresudiversi
aspettidelmondoscientifico.InBasilicapalladiana
esposti iprogettideglistudenti Iuavper l’extribunale

Nonsoloscaffaliecassa:l’attivitàdivenditapassaanchedalweb

SaraMarangon

C’è una grande differenza tra
social network e social me-
dia. E se il primo si può dire
che esistesse già dai tempi
dell’agorà greca, luogo in cui
le persone s’incontravano
per parlare, i secondi hanno
una vita più breve,maagevo-
lano le relazioni, accorciano
le distanze, ampliano la con-
divisione e ne facilitano le
modalità.
«Facebook,numeri allama-

no, rimaneil socialpiù impor-
tante, ma per chi opera
nell’ambito dellamoda, o co-
munque in settori legati all’e-
stetica, anche Instagramnon
vasottovalutato - spiegaAles-
sandro Petracca, docente
presso Esac Formazione di
Creazzo -. L’importante è te-
nere in considerazione che
occuparsidei social, adesem-
pio di un negozio, comporta
un lavoro aggiuntivo. Poi
nonmi stancheròmaidi ripe-
tere chenonè laquantità,ma
la qualità che conta. Meglio
unpost,ma fatto bene: il fine
non è riempire l’utente d’in-
formazioni, ma è invogliarlo
a scegliere il punto vendita e
a visitarlo di persona. Dun-
que consiglio sempre di dare
continuità alle pagine create;
non esistono solo i saldi, i

nuovi arrivi e il Natale inter-
vallati da mesi d’oblio. Altra
cosa importante è creare una
relazione con i follower, ma-
gari mostrando le scelte che
si andranno a fareper la nuo-
va collezione e chiedendone
un parere; infine è bene farli
sentire importanti e parte di
un gruppo creando delle
scontisticheadhoc.Comedi-
co sempre: ai commessi fate
piegaremenomaglioni e fate
loro creare un bel post in
più».
Ma per “bel post” cosa s’in-

tende? Di sicuro non la foto
di vetrine in controluce, co-
me si vede fin troppo spesso.
«Ricordiamo che curare le

immagini è fondamentale -
prosegue il digital marketing
expert -. Sui social abbiamo
pochissimi secondi per inter-
cettareconunafotounpoten-
ziale cliente che sta scorren-
do labachecagenerica; senza
dimenticare che il nostro po-
st avrà una reperibilità di cir-
ca tre ore. Anche l’orario del-
lapubblicazione,dunque,de-
ve tenere conto degli orari
dell’attività. Chiudo dicendo
che a parità di prodotto sono
le persone che lavorano in un
negozio, quelle a contatto
con l’utente, a fare ladifferen-
za.Questononècambiatone-
gli anni». •
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Ilcuoreelosportsaranno
protagonistidiunadelle
molteplicideclinazionidella
Nottedellaricerca.
L’AccademiaOlimpica
partecipaall’iniziativain
sinergiaconildottoratodi
ricercainmedicina
specialisticatraslazionale“G.B.
Morgagni”dell’universitàdi
Padovacheproporràper
venerdìalle17.30unsimposio
insalaStucchidaltitolo“Lo
sportfabene,maattential
cuore”.«Conlanostrapresenza
–commentaGaetanoThiene,
presidentedell’Accademia
Olimpica,coinvoltoanche
comemedico-intendiamo
ribadireilnecessarioimpegno
ditutticontrolamorte
prematuradelgiovaneela
mortegeneticamente
determinata:eventitragiciche
sipotrebberosensibilmente
ridurreconunacondivisa
culturadellaprevenzione,per
laqualeèindispensabileil
sostegnoallaricerca».A
palazzoCordellinaverrà
organizzatounostandsulla
geneticacardiovascolareela
medicinatraslazionale,che
collegaricercaeapplicazione
clinicadeirisultati. Infinesarà
propostaunavisitaalmuseo
“Morgagni”dianatomia
patologicaaPadova. L.P.

TAGLIANDISPECIALI
OGGIILPRIMO
Oggièpossibileritagliarela
primaschedaspecialedel
valoredi10punti;ne
seguirannoaltre,asorpresa,
semprerelativeallagara“I
commessidell’anno”di
Vicenzaeprovincia.E
siccomelavolontàèquelladi
conoscerneiprotagonisti,vi
invitiamoafarcipervenire
quantoprimaleschedein
mododainiziarea
intervistareivostri

beniamini.Soloquelli in
classifica, infatti,avrannola
possibilitàdiessere
contattati.Pervotareè
sufficientescriveresopra
ognitagliandoilnomedella
commessaodelcommesso
chesidesiderasegnalare,il
puntovenditaincuilavorae
dovesitrovailnegozio.Le
schededovrannopoiessere
spediteoconsegnateamano
nellaredazionedelGdVinvia
Fermi205aVicenza. S.M.
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Prevenzione
perilcuore
nellosport

L’INIZIATIVA.Sabatoedomenicaleattivitàincucinaperipiùpiccoli

UntiramisùinBasilica
ÈJuniorchefacademy
Seiipalazzidelcentrocoinvoltinellamanifestazione

ATvasiparladiautonomia

INONDASUTVA

Autonomia
emigranti
Seneparla
aPrimaSerata

ICOMMESSIDELL’ANNO.AlessandroPetraccaèdocentedidigitalmarketingall’EsacdiCreazzo

Invetrinagrazieaisocialmedia
«L’immagineèfondamentale»
Iprofilielepaginevannocurateconpostmiratieattenzionealcliente

LaNottedellaricercaarriveràperlaprimavoltaincittà

Comesivota

Ilconvegno

Imparare a fare uno squisito
tiramisù in Basilica palladia-
na o apprendere i segreti del-
la pasta fatta in casa nella
Loggia del Capitaniato? Tut-
to possibile grazie alla prima
edizione di “Junior chef aca-
demy” in programma il 28 e
29settembre, dalle 10alle 19,
in centro. Un progetto che
rappresentaunmodo innova-
tivo di concepire i laboratori
di cucina: legandoli alle eccel-
lenze del territorio e alla cul-
tura architettonica berica.
Protagonisti, com’è facile in-

tuire, saranno i bambini dai
4 anni in su accompagnati
dalle famiglie. Sarà l’occasio-
ne per compiere numerose e
nuoveesperienze:dal labora-
torio dedicato al tiramisù a
quello sul cioccolato,daquel-
lo sul miele al detective della
spesa. I più piccoli impare-
ranno come preparare la ta-
vola, si giocherà ad indovina-
re il gustodelloyogurtoa sco-
prire come degustare l’olio.
Attraverso unamappa i circa
600giovani chef (tanti sono i
posti a disposizione anche se
si sta già per raggiungere il
limitemassimo) scopriranno
i palazzi coinvolti nella due
giorni culinaria e le attività in
programma.
Il percorso coinvolgerà la

Basilicapalladiana, laLoggia
delCapitaniato, ilMuseodio-

cesano, il Museo naturalisti-
co archeologico, palazzo
Schio Angaran e il mercato
copertodiCampagnaAmica.
Per partecipare a “Junior
chef academy” l’iscrizione è
gratuita, ma obbligatoria; il
termine scade oggi. Mentre
per quanto riguarda i labora-
tori sono previsti appunta-
menti anumerochiuso ealtri
a libero accesso. Il progetto
delMondodiBuconta supa-
trocinio del Comune e sulla
collaborazionedi enti eazien-
de.
«Vogliamo regalare ai più

piccoli un’esperienza indi-
menticabile che li renda chef
per un giorno - ha fatto sape-

reSilvioGiovine, assessoreal-
le attivitàproduttive -.Si trat-
ta di un’occasione per ribadi-
re il valore affettivo, educati-
voesimbolicodel cucinareas-
sieme».«Loscopodelproget-
to, e del mio lavoro, è quello
di rendere i bambini i veri
protagonisti -haspiegato l’or-
ganizzatrice Elena Zanotto,
per il Mondo di Bu -. In que-
st’ottica la cucina diventa il
modo migliore per abituarli
a riconoscere il buono ed il
bello intorno a loro». IlMon-
do di Bu, con sede in contra’
San Marco, si occupa dal
2012 di organizzare eventi di
cucina per bambini. •S.M.
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ElenaZanottoel’assessoreSilvioGiovaneconilgrembiule

L’incontro tra il ministro per
gli affari regionali, Francesco
Boccia, e il presidente della
RegioneLuca Zaia sul futuro
dell’autonomia e il vertice di
Maltasull’accoglienzadeimi-
granti: due momenti che po-
trebbero essere di svolta e
chehannocaratterizzato l’ini-
ziodi settimana.Saràpiù faci-
le raggiungere l’autonomia
con un governo di sinistra? E
l’accordo tra Paesi europei
sull’accoglienza dei migranti
darà una definitiva risposta
al problema? Saranno questi
i temi della puntata di Prima
seratacheavràper titolo:Au-
tonomia e migranti, svolta o
fregatura?Ospiti del diretto-
redellenewsdiTva,Domeni-
co Basso, saranno Alessan-
dro Bisato (Partito democra-
tico), Simone Borile (M5s),
Mara Bizzotto (Lega), Joe
Formaggio (Fratelli d’Italia)
eRenatoMason (CgiadiMe-
stre). L’appuntamento è per
stasera alle 21.05 su Tva Vi-
cenza, TeleChiara, Sky Ch
832.•
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PalazzoCordellina
ospiteràlaserata
dedicataalmondo
animaleevegetale
raccontati
daMeneghello

L’Istituto
renalefondato
dalprof.Ronco
presenterà
ilMuseo
delladialisi

IL GIORNALE DI VICENZA
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ds: elenatre

FrancoPepe

Cataratta. Monta la doman-

da. «È diventata enorme»,

conferma ilprimariodioculi-

stica del San Bortolo, Robe
r-

to Cian. E l’Ulss Berica am-

plia l’offerta. Ora a Vicenza,

nelle salechiru
rgichediunre

-

partocheogn
igiorno, fraam

-

bulatori e inte
rventi, deve fa

r

fronteaun’au
tentica invasi

o-

ne di pazienti co
n un media

di circa 400 prestazioni, s
i

opera anche i
l pomeriggio. Il

martedì e il giovedì. In
ag-

giunta, ovviam
ente, alle cin-

que sedute settimanali del

mattino che proseguono da

lunedì a vene
rdì. Ogni mese,

quindi, 8 sedute in più, per

eseguire 120 interventi ult
e-

riori rispetto a
l trend attuale

.

Stesso discorso a Noventa

dove l’équipe del dott. Cian

va ad operare
ogni settimana

per alleggerir
e il carico di V

i-

cenza con un carico di lavo
ro

straordinario
. Nell’ospedale

del Basso vicentino si effet-

tueranno 4 sedute supple-

mentari al mese. L’obiettiv
o

è di arrivare i
n un anno a un

totale di 5 mila e 300 inter-

venti «per ab
battere – spie

ga

Cian – i tempi di attesa».

Oggi di interven
ti se ne fan-

no 3.700. Il salt
o sarà, per-

ciò, eccezion
ale. Ben 1.600

cataratte inpi
ùrispettoado

g-

gi.Con il vant
aggio soprattu

t-

to di accorciare
le liste. Una

buonanotizia
per chi oggide

-

ve prenotare un intervento

pressoché obbligatorio
per

coloro che sup
erano una cer

-

taetà.Chivuo
le farlodevea

r-

marsi di pazienza. Media-

mente si attend
e un anno. E

altrove, inaltr
eUlssdelVene-

to e in altre regioni,
la lista è

moltopiù lunga
.Sipuòaspet-

tare oltre due
anni. E la ten-

denza non fa eccezioni.

AnziCiane i s
uoi fanno imi-

racoli, con un lavoro senza

tregua, per ri
spondere a u

na

mareadi pazien
ti sempre più

alta: inqualch
e seduta si arr

i-

va finoa40 interventi al g
ior-

no suddivisi in due sale oltre

aquelli che si
fannoaNoven-

ta due volte al mese. Del re-

sto, la cataratta è diventata

una criticità nazionale, e
la

difficoltà è fac
ilmente spiega-

bile. Questo interven
to è col-

legatodiretta
mente alla seni-

lità in una popolazione
che

continua ad innalzare l’asti-

cella dell’invecchia
mento,

per cui anche
se la professio

-

nalità degli op
eratori, come a

Vicenza, è ele
vata, e i numeri

dell’attività, g
razie alla guid

a

e all’organizzaz
ione di Cian

che ha formato una scuol
a di

giovanioculis
ti, sonodaosp

e-

dale metropolitano,
la do-

manda si impenna.

Basta fare una riflessione.

La tipologia di cataratta più

frequente inI
taliaoggièqu

el-

la senile, dovu
ta al lento pro

-

cesso di ossidazion
e del cri-

stallino che può causare una

opacità anche importante

nelle persone
oltre i 65 anni.

Sopra questo limite si può,

quindi, avere
bisogno dell’i

n-

tervento. E, considerando

che la popolazione
over 65

dell’Ulss 8 Berica rappre
sen-

ta il 26 per cento dei
500mi-

la abitanti, sign
ifica che, più

omeno, 130mila vicentini so
-

no candidati all’intervento
.

«Oltre tutto – fa notare Cian

– una volta pe
r essere opera

ti

di cataratta si
presentava ch

i

vedeva davve
ro poco, 2-3 d

e-

cimi. Oggi a chiedere
l’inter-

vento viene anche chi vede

7-8decimi.Bastaunpo’
dian-

nebbiamento della vista e si

vuole essere o
perati. La vita

è

cambiata. Una volta si do
ve-

va restare rico
verati e benda

-

ti per giorni. La ripresa era

lenta.Oggi, invece, l’in
terven-

to, con l’evoluzione d
ella tec-

nologia, è rap
ido e indolore

».

In effetti, per merito degli

sviluppi della
tecnica e dell’

e-

sperienzadeg
li oculisti, la c

a-

taratta è diventata un inter-

vento routinario. Si
effettua

in regimeambulatoriale. L
’a-

nestesia è topica: sono
suffi-

cienti alcune
gocce di collir

io

anesteticoapp
enaprimadel-

la procedura, p
er cui il pa-

ziente può essere operat
o da

sveglio e senz
a nessun tipo di

iniezione, né
occorre alcun

esame ematologico di p
repa-

razione.Nellemanidiunchi-

rurgoesperto
uncasodi cat

a-

ratta normale dura tra gli 8

ed i 12 minuti, e nella mag-

gior parte dei casi richiede

tre o quattro ore di perma-

nenza in ospedale.

Epoi il risultato
è immedia-

to, il recupero
visivoèappre

z-

zabile già il gi
orno successi

vo

ecompletodopoun
asettima-

na, quando il
pazientepuò

ri-

prenderedel t
utto la sua no

r-

malevitaquotid
ianae lavora-

tiva. A far anticipare la do-

manda è, però, pure
il pro-

gresso della diagnostica:

«Oggi – spiega il primario –

la cataratta vi
ene riconosci

u-

ta precocemente per cui,
an-

chese i sintom
iavanzano len

-

tamente, l’aspetta
tiva del pa-

ziente cresce»
. •
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SANITÀ.L’aument
odellerichiested

i interventoaglio
cchihaportatol’U

lssBericaaincrem
entareilnumerod

isedutetantoalS
anBortoloquanto

all’ospedalediNo
venta

Cataratta,op
erazionianch

ealpomeriggio

L’obiettivoèc
resceredaglia

ttuali3.700in
terventi

all’annofino5
.300perabba

ttereitempid’attesa

Piùcasiperl’i
nvecchiamentodellapop

olazione
INUMERI
Nonsolo3.700

cataratte.

Ilrepartodiocu
listicadel

SanBortolosfo
rnanumeri

straordinari: in
unanno

800distacchid
iretina,

2.500iniezioni

intra-vitrealico
ntrola

degenerazione
maculare,

60trapiantidi
cornea,100

glaucomi,60tr
apiantidi

cornea.Intutto
40mila

prestazionifra
cui10mila

primevisite.Og
nimattina

400pazientida
gestire

pervisitepree

post-operatori
e,controlli,

esamiambulat
oriali. Inpiù

gliinterventiur
gentiper

traumiecompl
icazioni, in

costanteaume
nto:sene

fanno800l’ann
o.Sista

sperimentando
l’efficacia

diIluvien,l’ultim
ofarmaco

messoapunto
dalla

ricercaperiltra
ttamento

dipazienti, inp
articolarei

diabetici,cheso
ffronodi

ungrossoprob
lemaalla

vistacomel’ed
ema

maculare,coni
lvantaggio

diprotrarreibe
nefici

moltopiùalung
o.Inoltre

nelrepartoope
rauna

strutturaattre
zzataper

gliipovedenti. I
nfuturo

ancheunosvilu
ppo

organizzativog
razieaun

programmame
ssoapunto

dalPolitecnico
diMilano.

Sidematerializ
zeranno

tuttiipassaggi
cartacei

perottimizzare
la

gestionedeiflu
ssi. F.P.

CITTÀDELLAS
PERANZA.L’inizia

tivavolutadatre
famiglievicentine

Cinquepremidiricerca

perscienziati
under35

Impegnatiall’Isti
tutodiricerca

pediatricaaP
adova

sisonodistinti
percapacitàd

ispiegareil lor
olavoro

Igiovanimusicisti
impegnatinelcon

certonellachiesa
diCampedello

L’INCONTRO.I rag
azzifrequentano

ilcentrosocio-cu
lturaleHurtadog

estitodaipadriG
esuiti

IgiovanimusicistidiSca
mpia

“gemellati”conRiv
ieraBerica

Ilpresidented
elcircoloNoi:

«Un’esperien
zacheciarric

chiscetutti»

IragazzidiScamp
iaduranteunavisi

taalcentrodellac
ittà

L’ingressodelrep
artodioculisticaa

ll’ospedaleSanBo
rtolodiVicenza

Ilreparto

Cinque prem
i per altrettan

ti

ricercatori un
der 35, al lavo

-

roall’Istitutod
i ricercapedia

-

trica Città della Speranza,

che si sono particolarmente

distinti nelle
loro esposizio

ni

nelcorsodell’u
ltimoritiro,or-

ganizzato alcuni giorni fa

dall’Irp a Mogliano Veneto

perdiscutere
delle varie lin

ee

di ricerca.
Ipremisonomessiadisposi-

zione dalle fa
miglie di Fran-

coMasello,Andrea
Campore-

seeStefaniaF
ochesato e int

i-

tolati alla memoria dei loro

cari, tre bambini portati v
ia

dalla malattia, ma dalla cui

triste storia è cresciuta e di-

ventatarealtà
la speranzane

l-

la ricerca. Franco Masello,

Andrea Camporese e Stefa-

niaFochesato
,dal 1994ado

g-

gi, si sono avvicendati alla

presidenza de
lla Fondazion

e

Città della Sp
eranza.

«Abbiamonotatoconp
iace-

re come le presentaz
ioni sia-

no tuttedi ele
vataqualità. S

o-

no state valutate - spiega la

direttrice scie
ntificaAntone

l-

la Viola - principalmente la

chiarezza esp
ositiva, la cap

a-

cità di render
e fruibile e int

e-

ressante l’argomento anche

ai non esperti del se
ttore e la

competenza».

Dopo un’attenta valutazio-

ne di tutte le comunicazioni

scritte e orali da parte delle

commissioni giudicatrici,
il

premio “Famiglia Masello in

memoria di Rita Masello e

Massimo Zilio” alle migliori

comunicazioni or
ali è andato

a Edoardo D’Angelo, che l
a-

voranel labor
atorioNanoIn-

spired Biomedicine, diret
to

daMarcoAgostini,
eaRober-

ta Angioni, ch
e lavora nel la

-

boratorio di Infiammazione

e angiogenesi
, diretto da An

-

tonella Viola.

Quanto aimigliori poster,
il

premio “Elisa Camporese” è

statoassegna
toaGiuliaBo

ri-

le, che lavora a un progetto

multidisciplina
re tra il grup-

podiGenetic
adelle leucem

ie

pediatriche,
di Martina Pi-

gazzi, e il gru
ppo di Bio-Na-

no-Caratteriz
zazionediFili

p-

poRomanato; e aBia
ncaCa-

lì, che lavora nel laborator
io

di Infiammazione eaAngio-

genesi, diretto da Viola. Il

premio “MatteoFochesa
to” è

statoassegna
toadAnnaGa

r-

bin, che lavor
a nel gruppo

di

Diagnostica molecolare dei

linfominonHodgkin coord
i-

nato da Lara
Mussolin, al la-

boratorio di Oncoematolo-

gia, trapianto
di cellule stam

i-

nali e terapia
genica.•
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Ilpremio“Fochesa
to”èandatoallari

cercatriceAnnaG
arbin

Sono“notedi
speranza”que

l-

le che hanno caratterizzato

l’incontro dei giorni scorsi

fra l’unione p
astorale Rivie

ra

Berica e il gruppo musicale

di Scampia “Musica libera

tutti”. Il proge
ttodi educazi

o-

ne sociale attr
averso lamusi-

ca, partito sei anni nel q
uar-

tiere della per
iferia di Napoli

nell’ambitodel centro
Hurta-

do, spazio socio-cultura
le e

di avviamento al lavoro dei

Gesuiti, ha tro
vato in città u

n

approdonatu
ralechesiaccr

e-

sce ogni anno
di nuove espe

-

rienze e relazi
oni.

Nel primo fine settimana di

novembre venti ragazzi
dai

10 ai 26 anni hanno tenuto

dueconcertim
oltopartecipa

-

ti alla cooperativa Mamre a

Valdimolino, dove si svolgo-

no stage estivi ch
e vedono la

presenza di ra
gazzi di Napo-

li, Vicenza e Padova, e nella

chiesa di Campedello. Ad

ospitare la delegazione
di

Scampia l’unitàpas
toraledel-

laRivieraBer
icachehaacco

l-

to la delegazio
ne di 32 perso

-

ne negli spazi pa
rrocchiali a

San Pietro Intrigo
gna.

«Siamofelicidimostrarede-

gli aspetti div
ersi di Scampia,

rispetto a pre
giudizi e stere

o-

tipi - ha afferm
ato Francesca

Avitabile, coordinatrice
del

gruppo - Siamo molto grati
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L. Salviati per IRP  
www.youtube.com/watch?v=cNzzFS86RLs  

Assemblea IRP su Rete Veneta  
www.youtube.com/watch?v=lwcIT9JMHOM  

G. Viola a 7 Gold  
www.youtube.com/watch?v=PljEcAB5uQk  

M. Piccoli per Cariparo  
www.youtube.com/watch?v=yqJNWl1OKU8  
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IRP dona 25 alberi alla Città di
Padova nell’anniversario di Città
della Speranza
PUBBLICATO IL 23 MAGGIO 2019 

Venticinque alberi, tanti quanti sono gli anni che quest’anno compie Fondazione Città della Speranza, per contribuire a migliorare la
qualità dell’ambiente e la salute della città in cui opera. 
 
 

È un dono speciale quello che l’Istituto di Ricerca Pediatrica Città della Speranza ha voluto fare al Comune di Padova e ai suoi cittadini,
in occasione dell’anniversario d’argento del proprio promotore e principale finanziatore e nell’ambito della seconda edizione della
rassegna “Viaggio al centro della Scienza”, quest’anno interamente dedicata alle tematiche ambientali.

Per la crescita e la cura di tali piante, IRP ha scelto di sposare il progetto di riforestazione urbana PadovaO2, promosso dal Comune di
Padova – Settore Verde, Parchi e Agricoltura Urbana con Etifor, spin-o� dell’Università di Padova impegnato nella ricerca e nello
sviluppo di progetti sostenibili in grado di ripristinare l’equilibrio fra uomo e sistemi naturali.

La donazione, ad oggi simbolica in attesa della stagione più adatta alla piantumazione, è avvenuta stamani a Palazzo Moroni alla
presenza della prof.ssa Antonella Viola, direttrice scientifica di IRP, dell’Assessora all’Ambiente, di Lucio Brotto, cofondatore di Etifor, e di
Stefano Galvanin, presidente della Fondazione Città della Speranza.

“Fondazione Città della Speranza è cresciuta moltissimo negli anni nel territorio e per il territorio. Quale gesto migliore, quindi, se non
quello di regalare 25 alberi che cresceranno nel e per il territorio – ha a�ermato la prof.ssa Viola –. Si tratta di un’azione dal valore sia
simbolico sia concreto. Piantare un albero, infatti, significa credere nel futuro senza avere fretta, proprio come chi crede e chi fa ricerca
scientifica. Al contempo, significa contribuire a creare un ambiente verde e sostenibile, in cui i nostri bambini possano crescere sani”.

Stando all’Organizzazione Mondiale della Sanità, l’inquinamento ambientale è tra i fattori di rischio critico di circa un quarto delle
malattie. Ad esserne sempre più esposti sono anche i bambini, come dimostra l’aumento di casi di neonati prematuri e di malattie
respiratorie e cardiovascolari in età pediatrica. “Ecco perché ritengo che un istituto di ricerca pediatrica sia chiamato ad agire anche su
questi grandi temi”, ha concluso Viola.

“Donare un albero e prendersene cura sono gesti ricchi di significati. Un albero è prezioso per tutti noi, ci conforta, rende più belle le
nostre città, ma è anche fondamentale per la salute di tutti, in particolare dei bambini – ha dichiarato l’Assessora all’Ambiente –. Per
questo trovo particolarmente significativo che IRP, che da sempre si impegna per la salute dei più piccoli, abbia deciso di festeggiare
l’importante compleanno della Fondazione Città della Speranza regalando degli alberi a tutti noi. Credo che questo non sia solo un bel
gesto, ma anche uno stimolo e un incoraggiamento per tutti i padovani, e non solo, a donare degli alberi. Un regalo che fa piacere a chi
lo riceve e fa del bene a tutti noi”.

“La donazione di IRP rappresenta un lascito molto importante per l’intera comunità, in quanto destinata a rimanere nel tempo e ad
avere un impatto positivo sull’ambiente e sul benessere di tutti, a partire dai bambini – ha commentato il presidente della Fondazione
Città della Speranza, Stefano Galvanin –. In questi 25 anni siamo diventati grandi, ma la grande sfida rimane ancora quella di colmare
quel gap del 20% necessario a portare i tassi di guarigione dalle patologie oncoematologiche al 100%”.

Gli alberi donati da IRP, anche grazie al contributo di Pettenon Cosmetics e Solgar, partner del “Viaggio al centro della Scienza”, saranno
messi a dimora dal mese di ottobre 2019 (le date saranno rese note) all’Arcella, nella zona del Cavalcavia Camerini. Verranno
piantumate 9 piante di nocciolo e 16 di acero. Le due specie favoriscono la cattura di polveri sottili come PM10 e PM2.5, aiutando così a
prevenire e/o mitigare i danni alla salute causati dall’inquinamento dell’aria cittadina.

“Il nostro lavoro come spin-o� dell’Università di Padova consiste nel trovare risposte concrete e scientifiche per valorizzare le risorse
naturali. L’iniziativa PadovaO2, realizzata con il sostegno del Comune, si muove esattamente su questi binari: fare del bene alla natura
come lei lo fa a noi. In poche parole attraverso il portale WOWnature l’iniziativa permette ai privati e alle aziende di partecipare
attivamente alla creazione di nuovi boschi urbani che restituiranno verde, biodiversità e benessere alla città e ai cittadini. Trovare realtà
che credono in questo progetto, come l’Istituto di Ricerca Pediatrica Città della Speranza, per noi è una conferma: ci fa capire che
stiamo procedendo nella giusta direzione”, ha osservato Lucio Brotto, cofondatore di Etifor.
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Un modello 3D per combattere i tumori
martedì, 06 agosto 2019

Il nostro corpo non ci azzecca sempre. Da un lato, tende a riconoscere le nanotecnologie

sintetiche come corpi estranei, e quindi a espellerle; dall’altro, tende a scambiare quelle

biomimetiche (costruite in laboratorio con i leucociti del paziente) come cellule “amiche”, e

quindi ad accoglierle. Il gruppo di ricerca guidato da Marco Agostini della Clinica Chirurgica 1

dell’Università di Padova, che si occupa anche di neoplasie pediatriche, af�liato all'Istituto di

Ricerca Pediatrica (IRP) Città della Speranza, è nato nel 2015 proprio per applicare le cellule

biomimetiche ai pazienti pediatrici sottoposti a terapie farmacologiche. Come spesso capita,

però, la ricerca ha cambiato direzione in corso d’opera: «Ci siamo resi conto che non aveva

senso replicare qui le conoscenze già acquisite negli Stati Uniti», spiega Agostini, che lavora in

sinergia con l'Istituto di Medicina Rigenerativa e Nanotecnologie del The Methodist Research

Institute di Houston. 

In compenso, il gruppo di ricerca ha trovato il modo di riprodurre un tumore in 3D: «Un

modello innovativo, che può anche essere riprodotto con una stampante 3D biologica, e

#OGGI È GIÀ FUTURO


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18 LUGLIO 2019

Tutte le foto per gentile concessione della Fondazione "Città della speranza"

di Daniele Mont D'Arpizio

CONDIVIDI

        

Questa storia di scienza e di ricerca nasce dal dolore, ma anche dalla speranza e dall’impegno. Il
dolore è quello dei bambini, il più acuto e inspiegabile; la speranza e l’impegno sono di chi ha voluto andare
oltre quel dolore per trovare risposte e soluzioni. Oggi la Torre della ricerca staglia il suo profilo nella Zona
industriale di Padova, a pochi metri dal Consorzio Rfx: la struttura inaugurata nel 2012, progettata
dall’architetto Paolo Portoghesi, si innalza per 45,9 metri sviluppandosi su dieci piani uguali, ciascuno con
un angolo di rotazione di 1,5 gradi, per una superficie totale di 17.500 metri quadrati. La sua forma richiama
un angelo con le ali socchiuse, ma anche una molecola di DNA con la doppia elica ascendente, per
trasmettere il doppio messaggio di solidarietà umana verso chi soffre e di fiducia nella scienza.




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PUBBLICATO IL 23 MAGGIO 2019 

Venticinque alberi, tanti quanti sono gli anni che quest’anno compie Fondazione Città della Speranza, per contribuire a migliorare la

qualità dell’ambiente e la salute della città in cui opera.  
 

È un dono speciale quello che l’Istituto di Ricerca Pediatrica Città della Speranza ha voluto fare al Comune di Padova e ai suoi cittadini,

in occasione dell’anniversario d’argento del proprio promotore e principale finanziatore e nell’ambito della seconda edizione della

rassegna “Viaggio al centro della Scienza”, quest’anno interamente dedicata alle tematiche ambientali.Per la crescita e la cura di tali piante, IRP ha scelto di sposare il progetto di riforestazione urbana PadovaO2, promosso dal Comune di
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sviluppo di progetti sostenibili in grado di ripristinare l’equilibrio fra uomo e sistemi naturali.La donazione, ad oggi simbolica in attesa della stagione più adatta alla piantumazione, è avvenuta stamani a Palazzo Moroni alla

presenza della prof.ssa Antonella Viola, direttrice scientifica di IRP, dell’Assessora all’Ambiente, di Lucio Brotto, cofondatore di Etifor, e di

Stefano Galvanin, presidente della Fondazione Città della Speranza.
“Fondazione Città della Speranza è cresciuta moltissimo negli anni nel territorio e per il territorio. Quale gesto migliore, quindi, se non

quello di regalare 25 alberi che cresceranno nel e per il territorio – ha a�ermato la prof.ssa Viola –. Si tratta di un’azione dal valore sia

simbolico sia concreto. Piantare un albero, infatti, significa credere nel futuro senza avere fretta, proprio come chi crede e chi fa ricerca

scientifica. Al contempo, significa contribuire a creare un ambiente verde e sostenibile, in cui i nostri bambini possano crescere sani”.Stando all’Organizzazione Mondiale della Sanità, l’inquinamento ambientale è tra i fattori di rischio critico di circa un quarto delle

malattie. Ad esserne sempre più esposti sono anche i bambini, come dimostra l’aumento di casi di neonati prematuri e di malattie

respiratorie e cardiovascolari in età pediatrica. “Ecco perché ritengo che un istituto di ricerca pediatrica sia chiamato ad agire anche su

questi grandi temi”, ha concluso Viola.

“Donare un albero e prendersene cura sono gesti ricchi di significati. Un albero è prezioso per tutti noi, ci conforta, rende più belle le

nostre città, ma è anche fondamentale per la salute di tutti, in particolare dei bambini – ha dichiarato l’Assessora all’Ambiente –. Per

questo trovo particolarmente significativo che IRP, che da sempre si impegna per la salute dei più piccoli, abbia deciso di festeggiare

l’importante compleanno della Fondazione Città della Speranza regalando degli alberi a tutti noi. Credo che questo non sia solo un bel

gesto, ma anche uno stimolo e un incoraggiamento per tutti i padovani, e non solo, a donare degli alberi. Un regalo che fa piacere a chi

lo riceve e fa del bene a tutti noi”.

“La donazione di IRP rappresenta un lascito molto importante per l’intera comunità, in quanto destinata a rimanere nel tempo e ad

avere un impatto positivo sull’ambiente e sul benessere di tutti, a partire dai bambini – ha commentato il presidente della Fondazione

Città della Speranza, Stefano Galvanin –. In questi 25 anni siamo diventati grandi, ma la grande sfida rimane ancora quella di colmare

quel gap del 20% necessario a portare i tassi di guarigione dalle patologie oncoematologiche al 100%”.Gli alberi donati da IRP, anche grazie al contributo di Pettenon Cosmetics e Solgar, partner del “Viaggio al centro della Scienza”, saranno

messi a dimora dal mese di ottobre 2019 (le date saranno rese note) all’Arcella, nella zona del Cavalcavia Camerini. Verranno

piantumate 9 piante di nocciolo e 16 di acero. Le due specie favoriscono la cattura di polveri sottili come PM10 e PM2.5, aiutando così a

prevenire e/o mitigare i danni alla salute causati dall’inquinamento dell’aria cittadina.
“Il nostro lavoro come spin-o� dell’Università di Padova consiste nel trovare risposte concrete e scientifiche per valorizzare le risorse

naturali. L’iniziativa PadovaO2, realizzata con il sostegno del Comune, si muove esattamente su questi binari: fare del bene alla natura

come lei lo fa a noi. In poche parole attraverso il portale WOWnature l’iniziativa permette ai privati e alle aziende di partecipare
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Faccia a faccia con la
ricerca pediatrica

Linea strategica

Ricerca e sviluppo
Tempo di lettura

5 minuti

Nell’ambito della ricerca scienti�ca d’eccellenza, diamo
sostegno anche ai progetti che mirano a preservare la
salute dei pazienti più piccoli. Come questo, focalizzato
su una malattia congenita

Dal quinto piano dell’istituto di Ricerca Pediatrica Città
della Speranza di Padova si vede molto lontano. Non ci
riferiamo tanto al panorama esterno, quanto a quel
che accade all’interno dei laboratori che trovano
spazio in questo edi�cio dalla forma immagini�ca:
�rmata Paolo Portoghesi, rappresenta l’elica del Dna
cellulare, l’origine stessa della vita.

In questa torre di nove piani dedicata esclusivamente
alle attività di ricerca nel campo delle patologie
pediatriche, incontriamo Piero Pavan, docente di
Biomeccanica nel Dipartimento di Ingegneria
Industriale dell’Università di Padova, e Martina Piccoli,
responsabile del Laboratorio di ingegneria tissutale
dell’Istituto stesso. Sono i coordinatori del progetto
“Skeletal muscle Tissue Engineering via Decellularized
matrices for Congenital Diaphragmatic Hernia repair”,

Menù
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T redici progetti di ricerca finanziati, per un totale di 2 milioni di euro messi a disposizione dalla Fondazione Città della Speranza per il biennio 2019-2020: è questo l’esito del bando lanciato lo scorso
settembre per supportare progetti scientifici di eccellenza, svolti all’interno dell’Istituto di Ricerca Pediatrica (Irp), che abbiano una forte ricaduta sulla prevenzione, diagnosi e cura delle patologie
pediatriche.

Le risorse

Dopo la prima, positiva esperienza del bando Irp 2018, per il quale Città della Speranza aveva messo a disposizione 400mila euro, incentivando così cinque studi, ora la stessa Fondazione ha alzato ulteriormente
l’asticella, non solo aumentando il plafond e garantendo una volta di più, quindi, come i fondi raccolti vengano destinati alla ricerca, ma anche confermando la scelta di premiare la ricerca di qualità attraverso la
promozione di grants, al pari delle maggiori agenzie nazionali ed europee. «Non è da tutti i centri di ricerca poter contare su risorse così ingenti per sviluppare progetti di alta valenza. È la dimostrazione di come la
Città della Speranza stia lavorando nella giusta direzione e la strategia della nuova governance stia funzionando al meglio», afferma la professoressa Antonella Viola, direttrice scientifica di Irp. Che, a proposito
dei progetti selezionati, aggiunge: «Sono tutti volti all’innovazione e ad esplorare nuove frontiere dalla ricerca clinica pediatrica. In tal senso, sono high risk - high gain, ossia rischiosi ma, se avranno successo,
potranno generare nuove terapie e fare davvero la differenza dal punto di vista clinico». Ne è un esempio il progetto condotto in sinergia tra la stessa professoressa Viola, la professoressa Alessandra Biffi e la
dottoressa Martina Pigazzi, che permetterà di sviluppare a Padova, per la prima volta, nuove tecnologie per l’immunoterapia delle leucemie infantili.

I progetti vincitori

I 13 progetti vincitori, che saranno approfonditi di qui alla fine del 2020, sono così distribuiti nelle seguenti categorie:

1. My First Irp Grant: consentirà a due ricercatrici under 35 di consolidare la propria formazione scientifica in un contesto internazionale per almeno un anno (assegnati complessivamente 170mila euro);

2. Consolidator Irp Grant: permetterà a quattro principal investigator under 45 di rafforzare la propria autonomia e di promuovere la ricerca di eccellenza (assegnati complessivamente 488mila euro);

3. Synergy Irp Grant: favorirà la collaborazione tra i componenti di quattro gruppi di ricerca su altrettanti progetti innovativi (assegnato complessivamente 1 milione 087mila euro);

4. Advanced Diagnostics: consentirà di sviluppare tre progetti di diagnostica avanzata in ambito pediatrico (assegnati complessivamente 255mila euro).

Altri due progetti sulle leucemie e i linfomi pediatrici, partiti anch’essi l’1 gennaio, beneficiano invece di un finanziamento Airc di 983.600 euro totale (categorie Investigator e My First Grant), mentre un terzo ha
ottenuto una borsa di studio del valore di 28.500 euro dalla Fondazione Umberto Veronesi, in memoria di Maurizio De Col. A febbraio, invece, partirà un progetto di ingegneria tissutale finanziato tramite il bando
Uni-Impresa (80mila euro per metà erogati dall’Università di Padova e per metà da Irp).

La sfida

L’attivazione e la partecipazione a bandi di ricerca competitivi è proprio uno degli aspetti positivi valorizzati dallo Scientific Advisory Board (Sab) nella relazione finale della visita in Irp tenutasi il 10 e 11
dicembre scorsi, assieme alla visione strategica di dotare il centro di facilities, alla coesistenza di attività cliniche per favorire la ricerca traslazionale, al dialogo con il mondo accademico, allo spazio di crescita
professionale offerto ai giovani ricercatori, alla divulgazione scientifica. Una visione, questa, giudicata molto positiva e che ha tutte le caratteristiche per essere ulteriormente potenziata: «La sfida del progetto di
Irp è certamente ambiziosa ma di grande rilevanza non solo nel contesto specificatamente pediatrico ma anche come modello di sviluppo della ricerca in campo biomedico e accademico», scrivono il prof. Andrea
Biondi, direttore della Clinica Pediatrica dell’Università degli Studi di Milano-Bicocca; la prof.ssa Ilaria Capua, direttrice del progetto “One Health” all’Università della Florida; il prof. Lorenzo Moretta, direttore
del Dipartimento di immunologia dell’Ospedale Bambino Gesù di Roma. Vincente, dunque, si è rivelata la scelta di affidare la direzione scientifica alla prof.ssa Antonella Viola nel settembre 2017. «La Direzione
Scientifica – osservano infatti gli esperti – si è posta con grande dedizione e professionalità nel favorire il networking tra le diverse unità di ricerca, condizione per poter progressivamente definire le scelte
strategiche di sviluppo di Irp. Il Sab, nel complimentarsi per le capacità ed i risultati raggiunti, invita il CdA a dare ulteriore spazio alle idee ed alle scelte programmatiche della dott.ssa Viola in modo che possa
rafforzare sia elementi di relazione, appartenenza e di condivisione di una mission, ma anche di competitività internazionale e leadership scientifica».
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“MY FIRST IRP GRANT”,

L’ESPERIENZA DI BIANCA CALÌ

ALL’INSTITUT CURIE DI PARIGI 

Un anno fa si è aggiudicata il “My �rst IRP Grant”, ovvero un �nanziamento di

100mila euro nell’ambito del primo bando interno promosso dalla Direzione

Scienti�ca dell’Istituto di Ricerca Pediatrica grazie ai fondi messi a disposizione

dalla Fondazione Città della Speranza. La peculiarità di quel bando e il carattere

innovativo del suo progetto l’hanno portata, oggi, in Francia, dove sta

consolidando la propria esperienza scienti�ca.

Lei

è

Bianca Calì, biotecnologa di 32 anni, siciliana di origine ma trevigiana di adozione,

che lavora nel Laboratorio di In�ammazione e Angiogenesi, parte della più ampia

area di ricerca in Immunologia e Neuroimmunologia, coordinata dalla prof.ssa

Antonella Viola.

La sua non è la “fuga di un cervello”, sia chiaro! IRP, oramai, sta diventando sempre

più polo attrattore, tanto da (ri)chiamare progressivamente in Italia i ricercatori.

Ma proprio perché tiene loro, IRP concede agli under 35, attraverso il “My First
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Share this entry

È in corso la Settimana Mondiale di Sensibilizzazione sulle Malattie

Mitocondriali. Per saperne di più su questo gruppo molto eterogeneo di patologie,

abbiamo intervistato il prof. Leonardo Salviati, responsabile del Laboratorio di

Genetica ed Epidemiologia Clinica in IRP.
Settimana Mondiale di Sensibilizzazione sulle Malattie 

Settimana Mondiale di Sensibilizzazione sulle Malattie ……

SETTIMANA MONDIALE DI

SENSIBILIZZAZIONE SULLE

MALATTIE MITOCONDRIALI 

2019, SEPTEMBER 20

Blog - Latest News
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LIN28B INCREASES NEURAL CREST CELL 
MIGRATION AND LEADS THE TRANSFORMATION OF 
TRUNK SYMPATHOADRENAL PRECURSORS

Onco-Hematology, Stem Cell 
transplant and Gene Therapy

The RNA-binding protein LIN28B regulates 
developmental timing and stem cell 
identity by suppressing the Let-7 family 
of microRNAs. Postembryonic reactivation 
of LIN28B is a hallmark of poor prognosis 
and metastasis in different types of cancer, 
including neuroblastoma, a pediatric solid 
tumor deriving from neural crest cells 
(NCC). However, the extent in which LIN28B 
activation participates in modulation of 
NCC behavior in neuroblastoma remains 
unclear. In this study, we provide evidence 
that the overexpression of LIN28B inhibits 
sympathoadrenergic cell differentiation and 
increases the velocity of NCC migration in 
the two vertebrate models, Xenopus leavis 
and Danio rerio. Moreover, we show that 
LIN28B sustains the invasive motility of 
neuroblastoma cells in vitro and in zebrafish 

xenotransplanted embryos, where tumor 
cells show increased spread throughout 
the body. Our data support a growing body 
of evidence that LIN28B may re-establish 
neuroblastoma heterogeneity through 
epithelial-to-mesenchymal transition 
(EMT), leading to tumor progression and 
metastatic tumor cell invasion. The EMT/
PI3K/AKT regulatory axis is triggered by the 
up-regulation of the two integrins, ITGA5 
and ITGA6, upon LIN28B overexpression, 
sustaining the metastatic phenotypes of this 
disease. Taken together, our results establish 
a relevance of LIN28B in the regulation of 
NCC migration, and suggest a mechanism 
by which long-term expression of LIN28B 
supports aggressive neuroblastoma 
phenotype.

Corallo D, Donadon M, Pantile M, Sidarovich V, Cocchi S, Ori M, De Sarlo M, Candiani S, 
Frasson C, Distel M, Quattrone A, Zanon C, Basso G, Tonini GP and Aveic S
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TUMOR-ASSOCIATED AUTOANTIBODIES IN 
RHABDOMYOSARCOMA PATIENTS: DETECTION, 
CHARACTERIZATION AND SIGNIFICANCE

Oncogenesis is a complex process 
characterized by the accumulation of 
mutations and changes in gene expression 
which provide a selective advantage to 
cancer cells by boosting their genetic 
divergence and evolutionary fitness. This 
diversity comes at a cost and the cost is to 
be recognized as foreign by the immune 
system. Among the consequences of the 
immunological recognition of cancer is the 
production of autoantibodies raised against 
tumor-associated antigens, also known as 
tumor-associated autoantibodies (TAABs). 
TAABs, which can be easily obtained from a 
simple and non-invasive blood withdrawal, 
have a long half-life in the bloodstream, are 
generated even in presence of small amount 
of antigens and can be detected prior to 
clinical disease manifestation. In this study, 
proteomic profiling of antibody signatures 

using high-content protein arrays was 
assessed in children with PAX3-FOXO1A-
positive alveolar rhabdomyosarcoma (P3F+ 
ARMS) tumors and age-matched healthy 
donors. By performing such an immune 
response biomarker profiling we were able 
to demonstrate the presence of antigens 
exhibiting stronger immunoreactivity 
in children with P3F+ ARMS compared 
to healthy donors, as well as circulating 
autoantibodies capable of distinguishing 
metastatic patients from those with localized 
disease at diagnosis. Thus, we characterized 
the humoral immune response against such 
an aggressive malignancy and provided 
evidence that TAABs are useful for diagnostic 
and prognostic purposes, likewise they can 
be effective at revealing expression of tumor 
antigens involved in cancer growth, survival 
and expansion.  

Poli E, Barbon V, Cattelan M, Zin A, Bisogno G, Bonvini P

LINKING CIRCRNA TO LEUKEMOGENESIS: CIRCRNA 
ROLES IN HEMATOPOIESIS AND ONCOGENIC 
FUNCTIONS IN MLL TRANSLOCATED ALL

CircRNAs are covalently closed RNA molecu-
les, regulating cellular processes. MLL-AF4 
translocation is associated with high-risk 
infant pro-B-cell acute lymphoblastic leuke-
mia. The oncogenic mechanisms downstre-
am MLL-AF4 translocation have been only 
partially unveiled, and the effect of the fusion 
protein on circular RNA (circRNA) expression 
and their possible oncogenic roles are unk-
nown. Our study investigates circRNAome 
in MLL-AF4 patients in order to clarify their 
involvement in leukemogenesis. We genera-
ted RNA sequencing data of MLL-AF4 posi-
tive infant patients. CircRNAs were detected 
using the CirComPara pipeline. We compared 
circRNA expression in MLL-AF4 samples and 
in a previously collected series of samples re-
presenting normal hematopoiesis. Overall, in 
leukemia patients and in different blood cell 
subpopulations, 74,004 circRNAs were iden-
tified. Of 38 circRNAs expressed only in MLL-
AF4 patients, circPROM1 and circFLT3 resul-
ted specific of MLL-AF4 leukemia screened in 

leukemia cell lines. Furthermore, 1,116 and 
205 circRNAs were deregulated comparing 
MLL-AF4 versus B-cells and versus CD34+ 
cells, respectively, with 85 circRNAs resulting 
specific of malignant cells. Several circular 
isoforms derived from FLT3 and generated 
by alternative backsplicing were amongst 
the circRNAs most deregulated in MLL-AF4. 
In parallel, our investigation of fusion-circR-
NAs (isoforms containing exons of MLL and 
of AF4 genes) by in silico analysis of RNA-
seq data and PCR-based custom screening 
succeeded in identifying a fusion circRNA. In 
summary, we validated circRNAome speci-
ficities in MLL-AF4 leukemia and prioritized 
circRNAs for further investigations, by com-
putational predictions of circRNA interactions 
and by functional in vitro and in vivo studies, 
aiming to unveil the contribution of deregula-
ted circRNAs in MLL-AF4 pathogenesis

Tretti C, Dal Molin A, Gaffo E, Boldrin E, Meyer LH, Biffi A, te Kronnie G, Bresolin S, 
Bortoluzzi S
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Anaplastic Large-Cell Lymphoma (ALCL) 
is a T-cell non-Hodgkin lymphoma mainly 
affecting children. Despite current treatment 
protocols lead to cure >70% of patients, 
disease relapse is associated to severe 
prognosis. Based on recent findings in solid 
tumors, plasmatic exosomes represent a 
promising source of biomarkers and are 
directly involved in disease mechanisms. 
The aim of this research is to identify 
ALCL exosome-associated biomarkers 
and to decipher the role of exosomes in 
ALCL pathogenesis. The small RNA (sRNA) 
profiles of plasmatic exosomes were 
characterized by RNA-seq and selected 
differentially expressed sRNAs validated by 
qRT-PCR. Exosomal proteomic profiles were 
investigated by Mass Spectrometry. Specific 
sRNA profiles were identified in exosomes 
from ALCL compared to healthy donors (HD) 
and in exosomes from ALCL with different 
prognosis. miR-122-5p, previously shown 
to promote metastasis by suppressing 

glucose uptake by niche cells, was found up-
regulated in exosomes of ALCL compared to 
HD and in patients with metastatic disease. 
Overexpression of miR-122-5p or treatment 
with miR-122-5p-loaded exosomes resulted 
in PKM downregulation in mouse fibroblasts. 
In addition, proteomic analyses discovered 
50 exosomal proteins up-regulated in ALCL 
compared to HD. Pathway enrichment 
analysis identified 8 significantly enriched 
pathways, mostly involved in extracellular 
matrix remodeling and cell adhesion. In 
the next future, the role of exosomal miR-
122-5p in promoting disease dissemination 
by reducing glucose utilization in niche 
cells will be investigated in vivo. Moreover, 
the association of candidate sRNA with 
microenvironment modulation (miR-146a-
3p) and immunosuppression (RNY4) will be 
evaluated in vitro, while candidate exosomal 
proteins will be validated by Western blotting

Lovisa F, Gaffo E, Di Battista P, Garbin A, Damanti C, Gallingani I, Carraro E, Pillon M, Biffi A, 
Bortoluzzi S, Mussolin L

COMPREHENSIVE CHARACTERIZATION OF 
PLASMATIC EXOSOMES IN ANAPLASTIC LARGE 
CELL LYMPHOMA OF CHILDHOOD

HDAC INHIBITORS COUNTERACTS GLIOBLASTOMA 
STEM-LIKE CELL BY ENAHNCING WNT SIGNALING 
ACTIVATION

Glioblastoma (GBM) is the most malignant 
brain tumor and considered one of the 
deadliest tumors occurring in humans. In 
a recent study, we reconstructed how a 
signaling crosstalk between HIF-1α and Wnt 
pathway components controls phenotype 
plasticity in GBM cells by enhancing their 
pro-neuronal differentiation capability. 
Interestingly, we demonstrated that high 
molecular weight (hMW) isoforms of the 
β-catenin co-factor TCF4 are responsible for 
counteracting this differentiation potential. 
All these data, prompted us to investigate 
if the pharmacological modulation of hMW 
TCF4 with a compound-based interference of 
its functions could be a successful strategy in 
order to induce GBM cell differentiation. In this 
context, the Histone Deacetylase Inhibitors 
(HDI) of the hydroxamate class Trichostatin-A 
(TSA) and suberoylanilide hydroxamic acid 
(SAHA) have been demonstrated to promote 
a proteasome-dependent decrease of TCF4 
levels in colon cancer cells, thus significantly 

affecting their proliferation and viability. Here, 
we show that the administration of TSA 
and SAHA in GBM cells strongly decreases 
TCF4 protein levels and significantly reduce 
their stem-like cell properties. Moreover, in 
these conditions, we measured a dramatic 
impairement of GBM cell proliferation 
accompained by a significant sensitization 
effect toward temozolomide chemotherapy. 
Notably, in agreement with our previous data, 
reporter experiments clearly indicate that an 
HDI-dependent increase in Wnt singaling 
activation may be a fundamental molecular 
mechanism underlying these effects. These 
results, strongly suggest that a fine modeling 
of the molecular players controlling GBM cell 
differentiation  

could provide novel effective phamacological 
targets for GBM treatment, with the final aim 
of improving GBM patient survival

Rampazzo E, Frasson C, Della Puppa A, Biffi A, Persano L
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AML BLASTS SUPPORT A LEUKEMIA-PERMISSIVE 
MICROENVIRONMENT REVEALING THE STROMAL 
CONTRIBUTION ELIGIBLE FOR INNOVATIVE 3D 
TARGETING

Pediatric acute myeloid leukemia (AML) is a 
disease in which refinements in diagnostic 
approaches for patient stratification have 
resulted into remarkable progresses 
during the past decade, but chemotherapy 
still remains the pillar of treatment. 
Novel anti-leukemia agents failed during 
clinical validation phases, due to the 
inappropriateness of current preclinical 
models used to study drug efficacy. For this 
purpose, we developed a new protocol for 
long-term 3D-AML cultures to perform more 
predictable drug screenings in vitro. We used 
mesenchymal stromal cells derived from 
AML patients (AML-MSCs) documenting their 
support to AML cell growth. We observed that 
AML-MSCs did not exert anti-inflammatory 
activity and expressed a peculiar secretome 
profile. Thus, a drug targeting of AML-MSCs 
would be desirable, and we performed a 
screening of 480 compounds. This screening 

identified 17/480 active compounds capable 
of reducing AML-MSCs proliferation without 
toxicity over h-MSCs and AML blasts. We 
identified one main compound able to 
selectively reduce AML-MSCs proliferation, 
that, when combined to novel therapeutic 
agents for AML blasts showed a synergistic 
effect in 3D (CI=0.5, p<0.05). We implanted 
3D scaffolds in the back of NSG mice and 
monitored leukemia engraftment in the 
scaffolds and documented this as a novel 
useful in vivo system to screen selected 
drugs in loco. In conclusion, our data support 
the possibility to work with long-term 3D 
cultures of AML in vitro to identify new drugs, 
and we attribute to AML-MSCs a crucial 
supportive role to be further considered in in 
vivo settings for novel combo strategies

Borella G, Da Ros A, Porcù E, Tregnago C, Benetton M, Bisio V, Campodoni E, Panseri S, 
Sandri M, Montesi M, Cairo S, Locatelli F, Biffi A, Pigazzi M

IN VITRO MODELING OF MEDULLOBLASTOMA DRUG 
RESISTANCE: IDENTIFICATION OF NEW THERAPEUTIC 
TARGETS BY A MULTI OMICS-BASED APPROACH

Medulloblastoma (MB) is the deadliest brain 
tumor of childhood, intrinsically characterized 
by fast growth, high invasiveness and 
resistance to treatments. In the recent 
years, MB tumors have been extensively 
characterized for their genetic landscape and 
transcriptional phenotype, thus allowing a 
reproducible classification of these tumors 
into four molecular subgroups. However, 
this new information provided only limited 
improvements to the therapeutic success 
and the clinical management of MB patients. 
Many studies ascribe the appearance of 
resistant cell clones arising after treatment 
cycles as the leading cause of relapse. In 
this context, we aimed to model in vitro the 
selection of resistant MB cells surviving 
after chemotherapy and to characterize 
the molecular events associated to the 
acquisition of such a resistant phenotype by 
an integrated -omics approach. Here we show 

that a defined treatment schedule comprising 
four commonly used chemotherapeutics for 
MB therapy, such as vincristine, etoposide, 
cisplatin and cyclophosphamide, induces 
resistance to further treatments in MB 
cell lines and primary culture through a 
mechanism of clone selection/resistant 
phenotype acquisition which is still under 
investigation. Moreover, a preliminary screen 
of the protein kinases potentially involved 
in this phenomenon significantly points at 
VEGFR and SRC-dependent cascades as likely 
early events underlying resistance. Finally, 
MB drug resistant cell models together with 
the full integration of functional and -omics 
data will provide the molecular basis for 
the identification of targeted inhibitors of 
the cellular mechanisms underlying MB cell 
resistance, allowing the reversal of their 
aggressiveness.

Mariotto E, Bortolozzi R, Rruga F, Rampazzo E, Biffi A, Persano L, Viola G
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PHOSPHOPROTEOMIC ANALYSIS  
OF PEDIATRIC T-LBL

Lymphoblastic lymphoma (LBL) is the 
second most common type of childhood 
Non Hodgkin Lymphoma (NHL), with the 
vast majority being of T cell origin (T-LBL). 
With current treatment regimens, more than 
80% of patients achieves a stable remission. 
However, the dismal prognosis of relapsed 
patients remains a big challenge to be 
addressed. The identification of molecular 
markers to early recognize patients at high 
risk of relapse is mandatory to improve 
patients’ stratification and propose new 
targeted therapies.

Our research tried to address this question 
by phosphoproteomic analysis of 23 T-LBL 
primary tumor samples from relapsed 
(n=7) and non-relapsed (n=16) patients. We 
compared the expression/activation of 59 
proteins by Reverse Phase Protein Arrays 
and detected the upregulation of c-MYC 
(q-value<0.1) and JAK2 Y1008 (q-value<0.1) 

in relapsed patients. ROC curve analysis 
revealed that a c-MYC value of 109378 AU is 
able to predict relapse with 71.43% sensitivity 
and 93.75% specificity (AUC=0.89, p=0.003). 
Next, since other proteins belonging to the 
JAK/STAT pathway were more activated in 
relapsed patients, we performed a Global Test 
analysis and confirmed JAK/STAT signaling 
upregulation in relapsed T-LBLs (p=0.031). 
In vitro treatment of 3 cell lines with the 
JAK inhibitor Ruxolitinib was able to induce 
cell death, synergize with Dexamethasone 
and revert drug resistance. In this study, we 
identified c-MYC as a promising biomarker 
of disease aggressiveness, which will be 
validated in an independent cohort of 
T-LBL patients by immunohistochemistry. 
Moreover, we will test Ruxolitinib efficacy in 
primary T-LBL cultures, to assess its possible 
application as a new therapeutic agent

Veltri G, Serafin V, Lovisa F, Gallingani I, Cortese G, Bresolin S, Biffi A, Mussolin L, 
Accordi B

LCK/NFAT AXIS AS KEY REGULATOR OF 
GLUCOCORTICOID RESISTANCE IN PEDIATRIC 
T-ACUTE LYMPHOBLASTIC LEUKEMIA

Glucocorticoids (GC) are widely used in 
T-Acute Lymphoblastic Leukemia (T-ALL) 
therapy, but, unfortunately, around 40% of 
patients display GC-resistance, resulting 
in a worse outcome compared to other 
T-ALL patients. Mechanisms that trigger 
GC-resistance are not yet fully elucidated, 
thus we first focused on the identification 
of deregulated signaling pathways in 
GC-resistant patients. We previously 
demonstrated that in these patients LCK is 
hyperactivated and its inhibition reverses 
GC-resistance. Furthermore, we revealed 
that LCK controls the activation of the 
Calcineurin/NFAT axis, and we confirmed 
the pivotal role of this pathway in regulating 
GC-resistance treating resistant cells with 
dexamethasone+CiclosporinA, a Calcineurin/
NFAT inhibitor. The aim of this study is thus to 
characterize LCK/NFAT-regulated molecular 
mechanisms responsible of GC-resistance 
in T-ALL, in order to unravel key molecular 

players that could also represent biomarkers 
of GC-resistance already at diagnosis useful 
to improve patients stratification and to 
develop new therapeutic approaches. We 
thus plan to perform ChIP-Seq analysis to 
identify NFAT family members-deregulated 
targets in GC-resistant cells. As a first step, 
to select which NFAT isoforms are principally 
involved in inducing GC-resistance, we are 
now combining single NFAT silencing with 
dexamethasone treatment. Simultaneously, 
we are setting up NFAT ChIP-Seq and we 
will compare NFAT-regulated binding sites 
between GC-resistant and sensitive T-ALL 
cell lines, treated or not with GC. Results 
will be next validated by Gene Expression 
Profiling. Most promising differently NFAT-
regulated genes will be investigated by RQ-
PCR in a cohort of T-ALL patients, and this 
will be followed by validation experiments 
and functional studies.

Veltri G, Bresolin S, Ntziachristos P, Biffi A, Accordi B, Serafin V
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INHIBITION OF AUTOPHAGY ENHANCES THE 
CYTOTOXIC EFFECT OF THE TYROSINE KINASE 
INHIBITOR PONATINIB

Ewing sarcoma (EWS) is a highly pediatric 
malignant tumor arising from both bone and 
soft tissues. The survival of EWS patients has 
improved over the years, but the prognosis 
for those who relapse or develop metastases 
during therapy or at the follow-up is still 
poor. Therefore, the identification of new 
diagnostic and/or prognostic biomarkers 
is needed to improve risk stratification and 
predict event occurrence in these children. 
For this purpose, we employed a high-
throughput protein microarray technology 
comprising of >9,000 human recombinant 
proteins spotted under native conditions onto 
glass slides, in order to detect autoantibodies 
raised against tumor antigens, starting from 
a simple blood drawn obtained at diagnosis. 
Nineteen plasma samples from children with 
EWS, who experienced (n=10) or not (n=9) an 
event during therapy or at follow-up, were 
selected and compared to plasma samples 

from 12 age-matched healthy children. From 
this analysis, 149 tumor-associated antigens 
(TAA) were found, 120 of which to be more 
immunoreactive in EWS patients than in 
matched controls. Circulating autoantibodies 
capable of distinguishing patients at risk of 
disease progression or relapse (TAA=82) 
from those who did not report any event 
during therapy or at follow-up (TAA=477) 
were also characterized, providing evidence 
that immune response in EWS patients with 
progressed disease is strikingly different 
from the others. Antigens exhibiting stronger 
immunoreactivity were selected for further 
validation by indirect ELISA assay and used to 
generate panels suitable to improve disease 
detection and patients’ risk stratification, as 
to provide more insights into tumor growth 
and evolution

Corallo D, Pantile M, Caicci F, Sidarovich V, Mariotto E, Longo L, Quattrone A, Tonini GP, 
Viscard E, Aveic S

IDENTIFICATION AND CHARCATERIZATION OF 
CIRCULATING TUMOR CELLS AND CELL-FREE DNA IN 
PEDIATRIC RHABDOMYOSARCOMA

Rhabdomyosarcoma (RMS) is an aggressive 
solid tumor that in children disseminates 
frequently hematogenously, giving rise 
to metastases, the most adverse known 
prognostic factor. Chances of an effective 
cure rely on the capacity to make an early 
and accurate diagnosis, detect metastatic 
disease or relapses, and predict response to 
treatment. Liquid biopsy analysis, in particular 
detection and characterization of circulating 
tumor cells (CTCs) and cell-free DNA (cfDNA), 
is a very promising blood-based approach 
for cancer detection and noninvasive disease 
monitoring. Herein, we evaluated EpCAM 
positive (CellSearch CS) and EpCAM low/
negative (Autoprep-Sample-Collection-
Device, ASCD) circulating cells in peripheral 
blood and bone marrow of 19 pediatric 
RMS patients, implementing the standard 
assay with a specific RMS marker (desmin). 
Notably, we detected CTCs in the blood of 
RMS patients and identified a significant 
proportion of cells positive to desmin. Total 

cfDNA was also isolated and quantified in 
plasma samples of RMS patients, providing 
evidence that the latter have higher levels of 
cfDNA compared to healthy subjects. Finally, 
we performed whole exome sequencing 
(WES) in selected primary tumors and 
matched control blood cells. Analysis of 
sequencing data identified variants already 
associated to disease growth and survival, 
as well as novel genomic alterations. A 
network of altered genes was built, revealing 
that MAPK signaling pathway is strongly 
compromised in RMS patients. Importantly, 
mutations identified in primary tumor cells 
were confirmed by ddPCR in matched cfDNA 
and CTC DNA, providing new insights into 
disease dissemination and highlighting the 
potential of using liquid biopsies for RMS 
detection and monitoring.

Tombolan L, Zin A, Rossi E, Binatti A, Bortoluzzi S, Zamarchi R, Bonvini P and Bisogno G
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AUTOANTIBODY PROFILING IN EWING  
SARCOMA PATIENTS

Ewing sarcoma (EWS) is a highly pediatric 
malignant tumor arising from both bone and 
soft tissues. The survival of EWS patients has 
improved over the years, but the prognosis 
for those who relapse or develop metastases 
during therapy or at the follow-up is still 
poor. Therefore, the identification of new 
diagnostic and/or prognostic biomarkers 
is needed to improve risk stratification and 
predict event occurrence in these children. 
For this purpose, we employed a high-
throughput protein microarray technology 
comprising of >9,000 human recombinant 
proteins spotted under native conditions onto 
glass slides, in order to detect autoantibodies 
raised against tumor antigens, starting from 
a simple blood drawn obtained at diagnosis. 
Nineteen plasma samples from children with 
EWS, who experienced (n=10) or not (n=9) an 
event during therapy or at follow-up, were 
selected and compared to plasma samples 
from 12 age-matched healthy children. From 

this analysis, 149 tumor-associated antigens 
(TAA) were found, 120 of which to be more 
immunoreactive in EWS patients than in 
matched controls. Circulating autoantibodies 
capable of distinguishing patients at risk of 
disease progression or relapse (TAA=82) 
from those who did not report any event 
during therapy or at follow-up (TAA=477) 
were also characterized, providing evidence 
that immune response in EWS patients with 
progressed disease is strikingly different 
from the others. Antigens exhibiting stronger 
immunoreactivity were selected for further 
validation by indirect ELISA assay and used to 
generate panels suitable to improve disease 
detection and patients’ risk stratification, as 
to provide more insights into tumor growth 
and evolution

Lucchetta S, Cattelan M, Zin A, Bisogno G, Poli E and Bonvini P

HYPOXIA ENHANCES JUVENILE MYELOMONOCYTIC 
LEUKEMIA PROGENITOR CELLS PROLIFERATION 
AND SURVIVAL IN VITRO

Juvenile myelomonocytic leukemia (JMML) 
is a rare clonal myelodysplastic and 
myeloproliferative disorder of infancy 
and early childhood characterized by a 
rapid accumulation of mature cells and 
hyperactivation of RAS signaling pathway. 
The only therapeutic treatment available is 
represented by hematopoietic stem cells 
transplantation (HSCT) but JMML patients 
undergo an aggressive clinical course in 50% 
of cases. Relapse is attributed to a minor 
subpopulation of cells, referred to leukemic 
stem cells (LSCs) that resides in the bone 
marrow (BM) niche, where low oxygen 
tension levels have been recognized as being 
a key element that critically selects and 
maintains hematopoietic progenitors with 
stem cell potential. 

Here, it is shown an in vitro 3D system, 

able to mimic the hypoxic extracellular 
microenvironment. Our model promotes 
the growth of primary JMML cells under 
hypoxia condition (<2% O2) and supports the 
propagation of JMML myeloid progenitor, 
which represents about 2% of total bone 
marrow cells at diagnosis. JMML cells grown 
in our model are able to recapitulate patient 
features at onset, such as patient mutation, 
GM-CSF hypersensitivity and, if present, 
monosomy of chromosome 7. Furthermore, 
cells sprouted out from the 3D system 
maintain a long-term proliferative potential 
for almost 3 months and are characterized 
by an immature immunophenotype. This 
model will help the study of resistant cells 
that reside in the bone marrow hypoxic niche 
and the progression and clonal evolution of 
JMML disease

Cani A, Tretti C, Rampazzo E, Frasson C, Barbieri V, Rosato A, Persano L, Basso G, Biffi A, 
Te Kronnie G and Bresolin S
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UNCOVERING NEW MOLECULAR MECHANISMS 
OF THERAPY RESISTANCE IN PEDIATRIC B-CELL 
ACUTE LYMPHOBLASTIC LEUKEMIA RELAPSES

In the last decades the improvements in 
multi-agent chemotherapy strategy and the 
development of new drugs for the treatment 
of childhood acute lymphoblastic leukemia 
(ALL) resulted in a survival of more than 80%. 
However, a considerable number of patients 
still do not benefit from the current therapies 
presenting drug resistance and relapse; 
innovative treatment approaches are 
therefore mandatory for them. We performed 
whole exome sequencing analysis of paired 
samples at diagnosis and at relapse of high 
resistant B-ALL pediatric patients, identifying 
several relapse-associated mutated genes, 
mostly (84%) patient-specific.  Recurrence 
in more than two patients was observed 
of 70 relapse-associated genes, including 
CREBBP. Further, clones dynamic analysis 
showed two main different models of 
clonal evolution from diagnosis to relapse. 

In 20% of the patients, we also observed 
relapse-specific aberrations in the NR3C1 
gene encoding the glucocorticoids receptor 
(GR). The aberrations lead to a complete 
absence of GR protein. Proteomic analysis 
of an enlarged cohort of patients revealed a 
down expression or a complete absence of 
GR protein in most of the samples at relapse, 
although the mRNA expression remains at 
high levels. RNA-seq did not indicate the 
presence of alternative splicing or mutations 
in the UTR regions of the NR3C1 gene. In 
conclusion, genetic profiling has shown to be 
a powerful approach to unravel aberrations 
responsible of drug resistance at relapse and 
thus to develop a personalized target therapy 
in ALL relapsed therapy resistant patients.

Coppe A, Serafin V, Cani A, Veltri G, Binatti A, Anselmi F, Oliviero S, te Kronnie G, 
Bortoluzzi S, Biffi A, Basso G, Accordi B and Bresolin S

EVALUATION OF TOTAL AND TUMOUR-DERIVED CFDNA 
IN PEDIATRIC NON-HODGKIN LYMPHOMAS

Levels of plasma cell-free DNA (cfDNA) 
can be found in small amount in healthy 
individuals, whereas increased levels have 
been reported in patients with different 
malignancies, originated from both tumour 
and non-tumour cells. In addition, cfDNA 
integrity index can be correlated to the 
apoptotic or necrotic origin of circulating DNA. 
In this work, cfDNA was analysed in plasma 
samples of pediatric patients affected by 
Burkitt Lymphoma (BL, n=60), Lymphoblastic 
Lymphoma (n=12) and Anaplastic Large 
Cell Lymphoma (ALCL, n=33) and compared 
with healthy donors (HD). Quantitative real-
time PCR was used to amplify actin-β short 
and long fragments and to calculate total 
cfDNA concentration and integrity index. 
The amount of tumour-derived cfDNA in BL 
samples was evaluated by droplet digital PCR 
using patient-specific clonotypic markers 
already employed for Minimal Disseminated 

Disease (MDD) analysis. Total cfDNA amount 
was significantly higher in lymphoma 
patients compared to HD, while the integrity 
index was significantly lower in BL compared 
to HD and the other lymphoma subtypes. 
This finding suggests a prevalent apoptotic 
origin of cfDNA in this specific tumour 
characterized by rapid proliferation of mature 
B-cells. Interestingly, total amount of cfDNA 
did not correlate with disease stage. Indeed, 
cfDNA concentration was generally low in 
high-stage MDD-positive patients, who 
were also characterized by higher levels of 
tumour-derived cfDNA. In contrast, patients 
with high amounts of total cfDNA showed 
mainly non-tumour cfDNA. In the next future, 
we will evaluate the association between 
cfDNA and tumor hypoxia, to clarify if cfDNA 
can be used to estimate hypoxia-promoted 
disease aggressiveness.

Damanti C, Lovisa F, Garbin A, Gallingani I, Carraro E, Pillon M, Biffi A, Mussolin L
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MIR-939 ACTS AS A TUMOR SUPPRESSOR BY MODULATING 
JUNB TRANSCRIPTIONAL ACTIVITY IN PEDIATRIC ANAPLASTIC 
LARGE CELL LYMPHOMA

Anaplastic large cell lymphoma (ALCL) is 
characterized by CD30 overexpression and 
in most of the cases by t(2;5)(p23;q35) 
translocation and NPM-ALK chimeric protein 
expression. We previously identified two 
distinct subgroups of ALCL patients based 
on different gene expression signatures 
related to NPM-ALK transcript levels (ALK-
low and -high). Interestingly, most of the 
relapsed patients were ALK–high cases 
and their median time of relapse was 5 
months, compared with 30 months of the 
ALK–low cases. To further characterize 
these two subgroups, we performed 
an array-based miRNA profiling and we 
identified 19 miRNAs upregulated in ALK-
low patients. Since high ALK expression 
was associated to a more aggressive ALCL 
phenotype, miRNAs up-regulated in the 
ALK–low cases could probably act as tumor 

suppressors.  Microarray data were validated 
in 53 ALCL cases, including 42 ALK–high 
and 11 ALK–low. Focusing on miR-939, the 
most differentially expressed miRNA, we 
demonstrated that its overexpression was 
able to impair migration and colony formation 
ability in cell lines, suggesting its role as an 
oncosuppressor. Moreover, we found that the 
transcription factor JunB is a target of miR-
939. PDGFRB, a known JunB transcriptional 
target, was found downregulated in cell 
lines transfected with miR-939 mimic and 
in patients with higher levels of miR-939.  
Since the combination of ALK and PDGFRB 
inhibitors has been recently suggested as a 
valuable strategy to reduce relapse rates in 
ALCL, our data could contribute to define the 
best treatment option in ALCL patients based 
on NPM-ALK and miR-939 expression levels.

Garbin A, Lovisa F, Holmes AB, Damanti C, Gallingani I, Carraro E, Accordi B, Pizzi M, 
d’Amore ESG, Pillon M, Biffi A, Basso K, Mussolin L

NEXT-GENERATION SEQUENCING OF PTEN 
MUTATIONS FOR MONITORING MINIMAL RESIDUAL 
DISEASE IN T-CELL ACUTE LYMPHOBLASTIC LEUKEMIA

Around 15% of newly diagnosed pediatric 
cases of acute lymphoblastic leukemia (ALL) 
have a T-cell immunophenotype. Currently, 
minimal residual disease (MRD) quantification 
has become crucial in clinical management of 
patients with T-ALL for treatment decisions 
as powerful independent prognostic factor 
for relapse at the end of induction (day 33; 
TP1) and after induction-consolidation (day 
78; TP2). Next-generation sequencing (NGS) 
technologies have been tested for MRD 
detection in hematologic malignancies but 
as yet no workflow standardization and data 
interpretation are available. Thus, new studies 
are necessary to compare NGS and standard 
methods and also to search and test other 
MRD markers suitable for NGS-based MRD 
detection. In T-ALL patient samples, PTEN 
has been found mutated with a frequency of 
around 10-15%. In the AIEOP cohort of T-ALL 
patients, the presence of PTEN aberration is 
associated with an increased risk of relapse. 
In this context, we evaluated the applicability 
of NGS of PTEN mutations to detect MRD. 
We analyzed 30 patients previously identified 
to carry an insertion/deletion in PTEN  and 
with DNA samples available at TP1 and/or 
at TP2. Four of the PTEN mutations resulted 
not suitable for NGS analysis. In total 40 

PTEN mutations from 27 patients, were 
available for NGS-PTEN MRD analysis. Both 
TP1 and TP2 samples where available from 
20 patients, whereas of 4 patients only 
TP1 and of 3 patients only TP2 samples 
were available. By comparing the NGS-
PTEN results with current quantitative PCR 
of antigen receptor gene rearrangements 
(qPCR-Ig/TR), an overall concordance of 
80% was found between the two methods. 
However, the NGS-PTEN qualified a lower 
number of high-risk patients than qPCR-
Ig/TR  according to the AIEOP-BFM ALL 
protocol in which patients with MRD levels 
≥5×10-4 at TP2 were considered high-risk 
(MRD-HR) cases. Ongoing studies in the field 
of NGS MRD are mandatory to improve the 
work-flow strategy, establish conditions for 
optimal detection sensitivity, definition of 
quantifiability and, most importantly, explore 
the significance of disease quantification 
by mutation analysis in terms of therapy 
response in larger patient cohorts. However 
this study, suggest that NGS-PTEN is a 
promising tool that could potentially be used 
to support current MRD analysis for T-ALL 
patients.

Germano G, Valsecchi MG, Buldini B, Cazzaniga G, Zanon C, Silvestri D, te Kronnie G, 
Biffi A, Basso G, Paganin M
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THE LONG NONCODING RNA BALR2 CONTROLS NOVEL 
TRANSCRIPTIONAL CIRCUITS CONFERRING CHEMOTHERAPY 
RESISTANCE IN PEDIATRIC ACUTE MYELOID LEUKEMIA

In pediatric acute myeloid leukemia (AML), 
the achievement of complete remission 
is the most important endpoint during 
treatment, and many efforts have been 
spent to develop sensitive and specific 
assays to monitor immunophenotypic 
and genetic markers in minimal residual 
disease (MRD). However, previous studies 
evidenced that MRD negativity cannot be 
considered completely reliable in predicting 
clinical outcome since it does not exclude a 
relapse. Thus, we hypothesized that disease 
recurrence may be due to other markers. We 
identified the long noncoding RNA BALR2 
being highly expressed in AML patients at 
diagnosis (n=132) and associated with higher 
incidence of therapy resistance. We explored 
BALR2 functional role demonstrating that 
it bidirectionally controlled its own and its 
neighbor gene CDK6 promoter activity. 
BALR2 and CDK6 overexpression was shown 
to modify RUNX1 transcriptional activity, 
causing the block of myeloid hematopoietic 

differentiation process that was restored 
by BALR2 silencing. Moreover, by gene 
expression analysis of 58 AML patients 
classified on the basis of BALR2 levels, 
we identified that among the differentially 
expressed genes (Fold Change|2|, p<0.01), 
most were involved in mitochondrial 
synthesis pathways according to Gene 
Ontology analysis. Thus, we documented 
BALR2 levels directly influencing AML cells 
mitochondrial mass in vitro. Then, using a 
mitochondrial inhibitor, we confirmed this 
strategy able to stimulate differentiation 
and induce AML cell death, both being 
significantly enhanced by BALR2 silencing. 
This study supports evidences of BALR2 
direct control of transcriptional networks 
impairing AML cells chemo-sensitivity, and 
opens for further mitochondria-oriented 
therapeutic approaches to improve patients’ 
response to treatment.

Benetton M, Bisio V, Porcù E, Bordi M, Zanon C, Borella G, Da Ros A, Germano G, Manni S, 
Tregnago C, Campello S, Rao DS, Locatelli F, Biffi A, Pigazzi M

Pediatric cancer therapy achieved numerous 
improvements in the last decades, but a 
high number of patients still experience 
relapse, this latter limiting patients’ chance 
of survival mainly due to the absence of 
reliable second line treatments. The urgency 
to identify new drugs represents the main 
unmet clinical need, and the scientific world 
identifies the causes in the rare incidence of 
aggressive tumors in childhood, and in the 
lack of predictive in vivo models. We aim to 
develop Patient-Derived Xenografts (PDXs) 
from two detrimental pediatric tumors: acute 
myeloid leukemia (AML) and hepatoblastoma 
(HB), To date, we have implanted 47 AML 
samples at diagnosis and 7 primary HBs 
collected at surgery in the framework of 
the European project ChilTERN. As for AML 
there are no previous robust indications for 
generating PDXs, we used several inoculation 
strategies: intrafemoral-intravenous-
intrahepatic injection of 1x106 blasts, or 

subcutaneous implantation of humanized 
3D scaffold pre-seeded with AML blasts. 
Instead, HB fragments were implanted in 
the interscapular fat pad of immunodeficient 
mice. Our HB models are currently under 
evaluation, whereas 6 AML-PDXs have been 
obtained so far. We documented primary 
AML immunophenotype and genetic markers 
being maintained in AML-PDXs. Moreover, 
whole exome and transcriptome sequencing 
revealed similarity between patient-AML and 
tumor at third passage in mouse, suggesting 
that at this step PDXs can be considered as 
“patient’s avatars” and expanded for phase 
II-like clinical trials. This study will improve 
cancer driver mutations catalogue and 
facilitate the identification of new argeted 
therapies with the aim to ameliorate patient 
outcome.

Da Ros A, Porcù E, Borella G, Benetton M, Tregnago C, Bisio V, Michielotto B, Campodoni E, 
Panseri S, Sandri M, Montesi M, Buldini B, Locatelli F, Biffi A, Cairo S, Pigazzi M

ESTABLISHMENT OF PATIENT-DERIVED XENOGRAFTS 
(PDXS) FOR THE IDENTIFICATION OF NEW 
THERAPEUTIC STRATEGIES IN PEDIATRIC CANCER
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NRF2 SIGNALING SUSTAIN CHEMOTHERAPY 
RESISTANCE IN MEDULLOBLASTOMA

Nrf2, a key orchestrator of cell defense 
mechanisms against oxidative stress 
and xenobiotic insults, has been linked to 
chemotherapy resistance and recurrence 
in many human cancers. Through the 
establishment of an in vitro model of 
chemoresistance, we investigated the role of 
Nrf2 in sustaining resistance to chemotherapy 
in medulloblastoma (MB), a highly aggressive 
pediatric brain tumor characterized by fast 
growth, high invasiveness and resistance 
to treatments. MB DAOY cells were weekly 
exposed to a cocktail of drugs commonly 
used in MB treatment, vincristine, etoposide, 
cisplatin and cyclophosphamide (VECC) 
inducing the emergence of a resistant 
phenotype after 5 cycles of VECC treatment. 
Starting from the second round of VECC 
exposure we found increased both Nrf2 
expression and transcriptional activity. 

Interestingly, the activity of Nrf2 spiked up 
when resistance to chemotherapy emerged. 
Furthermore, resistant cells were more able 
to scavenge oxidative insults in comparison 
to their naïve counterpart and at the same 
time showed an overactivativation of 
enzymes belonging to glycolytic and PPP 
pathways that are direct target of Nrf2. The 
increased sensitivity of resistant cells to 
glycolysis and PPP inhibition suggest that 
a metabolic switch occur in resistant cells. 
Nrf2 silencing in DAOY resistant cells was 
able to restore chemosensitivity, reduced 
the ability to manage oxidative stress and 
finally restored the expression of glycolytic 
and PPP enzymes. All this data suggest an 
important role of Nrf2 in the onset and in 
the maintenance of a resistant phenotype in 
medulloblastoma cells.

Bortolozzi R, Rruga F, Mariotto E, Persano L, Rampazzo E, Biffi A, Viola G

PROTOCOL BIOPSIES AND INTRARENAL VIRUS IN-
FECTION: IS THERE A RELATIONSHIP BETWEEN PARVO-
VIRUS B19 AND HUMORAL REJECTION?

Genetics and Rare Diseases

The protocol biopsies could identify 
histological signs of subclinical allograft 
rejection. It has been known that antibody 
mediated rejection (ABMR) represents one 
of major risk factors for reduced transplanted 
kidney survival. Viral infections can lead 
to transplant dysfunction and through the 
cytopathic effect and immune response they 
can lead to acute/chronic allograft rejection. 
In order to evaluate if local virus mediated 
inflammation could be linked to development 
of anti-donor antibody and ABMR, we 
retrospectively reviewed histological, 
donor-specific antibodies (DSA), viremia 
and intrarenal virus data of transplanted 
patients at our pediatric center from 2011 to 
2018. Histological data were obtained from 
protocol biopsies performed at 6, 12 and 24 
months after transplantation in association 
with DSA+ (MFI>3000). The detection of virus 
DNA was done by Real-time PCR for CMV, 

EBV, BKV, PVB19 in blood and bioptic tissue 
samples at the time of transplant (T0) and 
in protocol biopsies. Analysis included 106 
patients: 266 protocol biopsies, 52 diagnosed 
as acute/chronic rejection (69.2% cellular vs 
30.8% humoral). The study did not highlight 
correlation between systemic viral infection 
and humoral or cellular rejection. Conversely, 
our data emphasized that the presence of 
PVB19 is associated with humoral rejection 
compared to the cellular one (50%vs13%, 
p=0.04) and we could observe that only 
PVB19 has a prevalence in T0 biopsies 
(25.5%). In situ Hybridization confirmed 
the PVB19 endothelium localization. This 
retrospective study highlights a possible 
association between the presence of PVB19 
intragraft and ABMR. The creation of a 
new multicentre study will allow increasing 
statistical power.

Bertazza Partigiani N, Negrisolo S, Carraro A, Benetti E, Marzenta D, Barzon L, Murer L 
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CHARACTERIZATION OF THE GENETIC BASES  
OF HEARING LOSS IN AN ITALIAN COHORT

Congenital sensorineural hearing lossaffect 
1-2/1000 children.Non-syndromic hearing 
loss (NSHL) is genetically heterogeneouswith 
more than 100 genes so far identified. 
With the aim of obtaining an advanced 
efficient diagnostic tool we developed an 
NGS targetedpanel of 59 genes,strongly 
associated, in Caucasians, with NSHL or 
with syndromic HL,which onset is usually 
characterized by isolated deafness (i.e. 
Pendred and Usher syndrome). The 
Ion Torrent PGMTM platform and a 
customized bioinformatics pipeline have 
been used for the analysis of DNA samples 
of200subjectsnegative for GJB2 mutations/
GJB6deletions.  82 individuals were found 
positive and a diagnostic yield of 41%was 
obtained. In 21 of the positive subjects 
(25.6%)we identified mutations in genes 
involved both in NSHLand Usher syndrome. 
We found 38novel likely pathogenic 

mutations,that were in silico characterized. 
The most frequently mutated gene in our 
cohort was CDH23with 14pathogenic 
mutations identified, of which 6novel 
ones. We encountereda fewcases withdual 
molecular diagnoses, which exemplifies the 
complexity of hearing loss transmission. 
Our NGS analysis,combined with a careful 
data processing,allowed the identification 
of homozygous and heterozygous CNV 
in OTOAand STRCgenes, proving the 
effectiveness of the high coverage in 
targeted NGS. Our targeted approach, 
coupled with a solid bioinformatics pipeline, 
has provena sensitive molecular tool with 
high diagnostic yield.We obtain precise early 
diagnosisandimportant prognostic and 
follow-up information for affected individual 
and better counseling for their families.

Cesca F, Bettella E, Polli R, Leonardi E, Aspromonte MC, Cameran M, Bigoni S, Sensi A, 
Scimemi P, Santarelli R, Murgia A

ARE THE PRODUCTS OF COQ10A AND COQ10B INVOLVED IN 
COENZYME Q METABOLISM IN HUMAN CELLS?

In Saccharomyces cerevisiae the COQ10 gene 
encodes a START domain protein, thought 
to be required for the proper localization 
of CoQ within the inner mitochondrial 
membrane. Yeast lacking COQ10 display 
impaired mitochondrial respiration, with 
normal CoQ levels. Respiration could be 
restored by addition of quinone analogues, 
or by overexpression of other COQ genes. 
Mammals have two COQ10 paralogues: 
COQ10A, constitutively expressed in two 
isoforms, and COQ10B, regulated by circadian 
rhythms. Neither COQ10A, nor COQ10B 
can efficiently complement yeast COQ10 
mutants. To study their precise function, we 
generated cell lines lacking either or both 
genes using CRISPR-Cas9 technology.  We 
detected a partial complex III deficiency, 
similar in COQ10AKO and COQ10BKO cells 
and more pronounced in the double mutant. 
CoQ levels were normal in all cell lines. ATP 
levels were reduced and could not be rescued 
by CoQ supplementation. Only COQ10A 

longer isoform could restore respiration in 
double KO cells. Our colleagues identified a 
homozygous COQ10A missense mutation 
in a patient with myopathy. Cultured skin 
fibroblasts recapitulated the biochemical 
phenotype observed in COQ10AKO. 
Transduction of patient’s cells with wild 
type COQ10A rescued complex III deficiency. 
Overall these results indicate that COQ10A 
is relevant for human pathology and data 
obtained in yeast on COQ10 function cannot 
be translated to mammalian cells. In human 
cells, COQ10A and B seem to be important 
for the assembly of complex III, but the partial 
complex III deficiency observed in KO cells 
cannot account for the important respiratory 
defect. These data suggest that COQ10 
proteins could have also other important 
roles in mitochondrial homeostasis, but their 
relationship with CoQ metabolism is still 
unclear.

Baschiera E, Morbiato L, Desbats MA, Salviati L
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A NOVEL DROSOPHILA MELANOGASTER MODEL 
FOR MUCOPOLYSACCHARIDOSIS TYPE I DISPLAYS 
NEUROLOGICAL AND AUTOPHAGY ALTERATIONS

Mucopolysaccharidosis type I is a rare, 
inherited disease caused by mutations in the 
gene coding for the lysosomal enzyme alfa 
L-iduronidase (IDUA). Deficit in IDUA activity 
leads to the accumulation of the undegraded 
glycosaminoglycans (GAG) heparan- and 
dermatan-sulfate, in most organs. Clinically, 
there is a spectrum of phenotypes from 
attenuated to severe, with different ages at 
onset, severity and rate of progression, with 
neurological involvement characterizing the 
severe forms. Here, we investigated the IDUA 
function using Drosophila as model system. 
Ubiquitous downregulation of the Drosophila 
IDUA (D-IDUA) by RNAi caused lethality at 
pupal stage, and biochemical analysis of third 
instar larvae showed increased GAG levels. 
Downregulation of IDUA in muscle caused 
lethality at pupal stage; loss of IDUA in glial 
cells was semi-lethal, whereas in neuronal 
tissue did not cause lethality, indicating that 
D-IDUA in Drosophila is required in glial cells 
and in muscles for a correct development 
of the organism. Moreover, when D-IDUA 
was downregulated in neuronal and glial 

cells, we observed comparable progressive 
defects in locomotor activities, a hallmark of 
neurological dysfunction.

A preliminary analysis of D-IDUA-deficient 
tissues showed an increased number and 
size of lysosomes in muscles and nervous 
system, a typical feature of lysosomal 
storage diseases (LSDs). Lysotracker staining 
displayed a significant reduction of the 
correctly acidified lysosomes. In addition, 
we observed a block of autophagosome-
lysosome fusion and the accumulation of 
autophagic structures, a sign of autophagy 
activation. These data suggest that absence 
of IDUA may impair the autophagy-lysosomal 
pathway, a highly regulated mechanism 
necessary for cell survival and functions. 
Results so far obtained propose Drosophila 
as an interesting model to investigate the 
molecular mechanisms underlying LSDs, 
useful to identify appropriate therapeutic 
targets.

De Filippis C, Napoli B, Orso G, Tomanin R

C. ELEGANS AS A MODEL TO INVESTIGATE NOVEL GENES 
WITH UNKNOWN FUNCTION AND POTENTIALLY INVOLVED  
IN HUMAN GENETIC DISORDERS

Our research group employs Caenorhabditis 
elegans, which combines the advantage 
of a significant genomic evolutionary 
conservation with the possibility to obtain 
relevant data from a whole animal setting, 
to study genes with unknown function 
and potentially involved in rare inherited 
conditions. We started to investigate the 
function of MYTHO, a recently identified 
FOXO-dependent gene, which seems to be 
involved in autophagy, through T01G9.2 (the 
worm orthologue) knock-down and knock out 
(KO) models.  Since RNAi experiments did not 
detect a clearcut phenotype, we generated 
a KO model by CRISPR/Cas9 technology, 
highlighting a precocious aging phenotype 
which resulted in movement impairment and 
eventually reduced lifespan in KO animals 
compared to controls. We are now performing 
experiments aimed at the analysis of the 
autophagic flux and at the characterization of 
the pathway linking IGF/Akt/FOXO to MYTHO. 

We are also investigating the functional 
consequences of a novel genetic variant 
identified in TOGARAM1 in patients with a 
severe malformation of the central nervous 
system (compatible with the Meckel-Gruber 
ciliopathy), using a knock-in model generated 
by CRISPR/Cas9 technology and harboring 
the same variant in the worm orthologue 
che-12.  Although we did not observe in 
che-12 knock-in mutants an impairment 
in behaviors controlled by sensory neurons 
where the gene is specifically expressed 
(chemotaxis on a NaCl gradient, dye-uptake 
frequency), preliminary results indicate that 
the cilium of these neurons is shortened. The 
demonstration of the variant pathogenicity 
could establish an important link between 
mutations in TOGARAM1 (that has not been 
so far associated with human diseases) and 
ciliopathies.

Morbidoni V, Pannone L, Franco A, Martinelli S, Sandri M, Trevisson E 
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URINARY EXTRACELLULAR VESICLES: A PROTOCOL 
OPTIMIZATION FOR URINARY PEDIATRIC SAMPLE

Urinary extracellular vesicles (UEVs) are lipid 
nanoparticles release from the different cell’s 
type of nephrons. They carry different type 
of cargo (e.g miRNA, proteins etc) that are 
involved in cell to cell communication and 
could reflect the physio pathological status 
of organ they originated from. In this optic 
it has a great importance to precisely define 
UEVs size/concentration, lipid and miRNA 
content in urine samples of transplanted 
children. Therefore, we started to optimize 
a specific and accurate protocol for pediatric 
sample collected retrospectively. UEVs 
isolation was performed on 10 ml urine 
samples by using ultrafiltration technique 
(Amicon Ultrafiltration column). Vesicles size 
and concentration was determined by NTA 
technology (Nanosight 3000).  Lipid fraction 
were extracted from UEVs (60µg of total 
proteins) using a Bligh & Dyer extraction 

procedure. Samples were analyzed using 
UHPLC/ESI-MS based untargeted lipidomics. 
Vesicles miRNA fraction was extracted from 
UEVs using a commercial kit (miRNease mini 
kit QIAGEN), reverse track and amplified by 
RealTime PCR using MIRCURY LNA miRNA 
PCR kit. NTA analysis showed a range 
of concentration between 1.81^109—
7.65^109 and a size ranging 122 – 222 nm. 
After data filtering, 3056 and 865 compounds 
with unique molecular weight and retention 
times were annotated from the positive 
and the negative modes, respectively. The 
RealTime PCR confirmed the presence of 
UEVs’ miRNAs. Furthermore, to confirm UEVs 
presence we performed electron microscopy 
assay. Together, these results sustained that 
UEVs and their content could be considered a 
reliable source of biomarkers in nephrological 
area. 

Negrisolo S, Carraro A, Marzenta D, Collino F, Simonato M, Giambelluca S, Cogo P, 
Bussolati B, Murer L

TARGETED GENE PANEL FOR PEDIATRIC MOVEMENT 
DISORDERS

Childhood Movement Disorders (MDs) are 
clinically and genetically heterogeneous 
conditions characterized by abnormal 
movements often associated with comorbid 
conditions including intellectual disability 
(ID) and autism spectrum disorders (ASD). 
We developed a diagnostic strategy for a 
paediatric population affected by MDs and 
the associated comorbidity, to improve 
knowledge about the genes involved in these 
phenotypic spectra. We performed targeted 
NGS of 74 ID/ASD genes, in a cohort of 34 
paediatric patients, referred for ID and/or ASD 
but also affected with MDs. Subsequently, 
we developed a 59 gene-panel, specific for 
childhood onset MDs and Cerebral Palsy 
(CP) and tested 22 patients: 12 pz negative 
to the ID/ASD panel and 10 referred for early 
onset MD. In 3 out of 34 pz, we detected de 
novo disease causing mutations in DYRK1A, 

GRIN2B and CASK. In 3 patients, we identified 
4 rare variants in GAD1 and SCN2A, predicted 
in silico to be deleterious and classified 
as likely pathogenic (LP); genes known to 
cause neurodevelopmental disorders (NDD) 
with MD recurrence. Among the 22 patients 
tested with MD/CP panel, one homozygous 
known truncating mutation in AP4S1 was 
found in a child with spasticity and in his 
newborn, mildly symptomatic sister. Two 
brothers with similar phenotypes, inherited 
from unaffected mother a pathogenic variant 
in COL4A2. A novel LP variant in SCN8A, was 
detected in a boy with ataxia and tremor, 
without epilepsy. The analysis of a cohort 
of subjects suffering from NDDs with and 
without MD could help clarify the biological 
bases of complex and interconnected 
conditions.

Aspromonte MC, Leonardi E, Bellini M, Bettella E, Cesca F, Cameran M, Polli R, Murgia A 
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THE USE OF NEXT GENERATION SEQUENCING FOR THE 
DIAGNOSIS OF EARLY ONSET EPILEPSY AND EPILEPTIC 
ENCEPHALOPATHIES 

Epilepsy comprises a wide range of etiologically 
heterogeneous clinical conditions ranging 
from benign forms to treatment-refractory 
progressive epileptic encephalopathies, 
which clinical features, seizure type, age of 
onset, electroencephalographic features 
and response to anti-epileptic drugs are 
very diverse and may vary over time. At 
present, targeted NGS is the elective choice 
for early and efficient etiological diagnoses. 
242 consecutive subjects have been 
sequenced on the Ion PGM™ platform, using 
a customized panel of 31 genes designed 
to particularly focus on early onset epilepsy. 
Sequence variants were interpreted according 
to ACMG guidelines. The diagnostic yield 
resulted 20% in patients with seizure onset 
within 36 months of life and 22% in patients 
with seizure onset within 12 months of life. 
40 pathogenic/likely pathogenic variants 
were detected: 25 in genes encoding for ion 
channels proteins (HCN1, KCNQ2, SCN1A, 

SCN2A and SCN8A), 5 in enzyme/enzyme 
modulators (ALDH7A1, CDKL5, CHD2, 
PNPO), 4 in nucleic acid binding (FOXG1, 
MECP2, MEF2C), 2 in transporters (SLC13A5, 
SLC2A1) and one in a transcription factor 
(TCF4). 15 inherited Variants of Unknown 
Significance (VUS), 6 novel VUS and 9 ultra-
rare VUS, have been detected. The peculiar 
phenotypes of individuals we found to carry 
disease-causing variants contribute to 
further expanding the genotypic and clinical 
spectrum of these disorders. Our findings 
highlight the pleiotropy of early onset 
epilepsy genes and indicates in a subset 
of few genes the major players for these 
disorders. Our results are a proof of concept, 
demonstrating the relevance of combining 
an accurate clinical characterization with a 
significant gene content.

Bettella E, Polli R, Leonardi E, Cesca F, Aspromonte MC, Cameran M, Danieli A, Osanni E, 
Boniver C, Toldo I, Sartori S, Murgia A

USE OF NEXT GENERATION SEQUENCING IN CLINICAL 
GENETIC SETTING

NGS have provided new possibilities for 
diagnostic genetic testing, making it possible 
to examine a large number of genes in a 
single reaction and to perform large-scale 
analyses of the patient’s exome.

In the Clinical Genetics and Epidemiology 
laboratory, we routinely performed diagnostic 
analysis to detect causative mutations of 
human diseases and since 2015 we started 
to use NGS. Here we reported our experience 
with the use of NGS.

We adopted tree different kind of panels: 
small custom-genes-panels (~30/50 genes) 
suitable for oligogenic conditions, large 
custom-genes-panels (~120/150 genes) for 
diseases with high genetic heterogeneity and 
clinical-exome-panel for all other cases.

In the last 4 year, we changed several times 
the design of our panel to add new disease 
genes and we switched from amplicon-based 

to hybridization-based enrichment method 
in order to improve the quality of NGS data. 

As results we can achieve two important 
goals:1) the time-to-results dramatically 
decrease; 2) in the last 4 years, we have 
increased exponentially the number of 
patients analyzed and consequently the 
number of causative mutations identified.

In clinical settings, it is important to balance 
the security of validate protocols and the 
continuous upgrade of methods routinely 
used to reach higher quality of clinical reports 
and to accelerate the time-to-result. NGS 
methods and kits undergone to a rapidly 
evolving innovation and it is important to 
choose every time the best approach in order 
to improve accuracy and sensitivity of our 
pipeline of mutation identification.

Bertolin C, Cassina M, Trevisson E, Rigon C, Rossi S, Forzan M, Boaretto F, Salviati L
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DEVELOPMENT OF A YEAST MODEL TO VALIDATE COQ4 
PATHOGENIC MUTATIONS ASSOCIATED WITH HUMAN 
PRIMARY COENZYME Q10 DEFICIENCY

Defects in genes involved in coenzyme 
Q10 (CoQ10) biosynthesis cause primary 
CoQ10 deficiency, a severe multisystem 
mitochondrial disorder. COQ genes have 
been initially characterized in the yeast 
Saccharomyces cerevisiae and subsequently 
their human counterparts have been 
identified. In yeast and in mammalian cells 
Coq proteins assemble in a multi-subunit 
complex; however, its composition and 
the role of some Coq polypeptides are not 
completely clear yet. For example, the precise 
function of COQ4 is unknown, even if it seems 
to be crucial for the formation and stability of 
the complex. Here we tested the pathogenic 
role of 9 COQ4 autosomal recessive 
mutations, found in patients with primary 
CoQ10 deficiency, using a recombinant yeast 
model. The working model was achieved co-
expressing the human WT or mutant COQ4 
with high quantities of yeast COQ8 in a Coq4-

knockout strain. The overexpression of COQ8, 
a putative regulatory kinase, supported the 
assembly of the complex and allowed the 
human WT COQ4 to restore coq4-mutant 
growth on respiratory media. Conversely, all 
the COQ4 mutants except one lost this ability, 
indicating that 8 out of the 9 mutations 
reported cause a virtually complete loss of 
function of the corresponding protein and 
should have a pathogenic role in the disease. 
Interestingly, the yeast Arg102His relatively 
milder phenotype is consistent with the 
later onset slowly progressive disease of 
the patient carrying this variant: this good 
correlation gives strength to our COQ4 
yeast model. Moreover, all these findings 
support the putative central role of the COQ4 
polypeptide in COQ10 production.

Calderan C, Sartori G, Salviati L

OPTIMIZING NANOPARTICLE-MEDIATED ENZYME DELIVERY 
FOR BRAIN TREATMENT IN MUCOPOLYSACCHARIDOSIS 
TYPE II

Mucopolysaccharidosis type II (MPSII) is an 
inherited disease due to the deficit of the 
lysosomal enzyme iduronate 2-sulfatase 
(IDS), this causing a pathological accumulation 
of undegraded glycosaminoglycans (GAG) in 
most organ-systems, including CNS in the 
severe forms. Recombinant IDS, used as 
Enzyme Replacement Therapy, has shown 
partial efficacy in different organs, except the 
CNS given the enzyme inability to cross the 
blood-brain barrier (BBB). We recently showed 
that PLGA nanoparticles (NPs), functionalized 
with a CNS-targeting eptapeptide (g7), can 
deliver the enzyme across the BBB in the 
MPSII mouse model, reducing GAG levels and 
some neuro-pathological and inflammatory 
biomarkers in brain parenchyma. However, a 
complete reversion to the healthy condition 
was not observed. To further improve the 
therapeutic efficacy of this system, we tested 

the modification of different parameters of 
the NPs formulation process (emulsions’ 
sonication power and time, emulsions’phase 
volumes, addition of BSA and Tween20 as 
stabilizers). Following this optimization, a 
new formulation of NPs has been produced 
and characterized in cell-free systems and 
in human fibroblasts from MPSII patients.  
Preliminary results showed an encapsulation 
efficiency of 28%, almost double compared 
to previous formulations, and corresponding 
to 2 mg IDS/100 mg NPs. Also, a good 
improvement in enzyme stability has been 
obtained, maintaining the 76% of the starting 
solution activity. Following confirmation of 
these results by further in vitro experiments, 
now ongoing, this new formulation is ready 
to be assayed in the MPSII mouse model.

D’Avanzo F,Pederzoli F, Rigon L, Ruozi B, Tosi G, Scarpa M and Tomanin R
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A DROSOPHILA MELANOGASTER MODEL FOR 
MUCOPOLYSACCHARIDOSIS TYPE II:  
PROOF OF PRINCIPLE

Mucopolysaccharidosis type II (MPSII) is an 
X-linked lysosomal storage disorder due to the 
deficit of the lysosomal hydrolase iduronate 
2-sulfatase (IDS), leading to undegraded 
glycosaminoglycan storage. MPSII is 
characterized by important clinical features, 
including organomegaly, cardiopathies, joint 
stiffness and bone deformities. In about 
2/3 of the cases, also a heavy neurological 
impairment occurs. The applied therapy is the 
enzyme replacement, which however does 
not cure the brain disease, due to its inability 
to cross the blood-brain barrier. Moreover, 
the pathogenic mechanisms are not fully 
understood. Therefore, brain disease remains 
one of the critical issues still unresolved. 
Drosophila melanogaster is a very suitable 
model to study neurological impairment, 
thanks to its simplicity, the well-known 
neurological development and the numerous 
tools available. Therefore, we are developing 
knock-down and knock-out fruit fly models 
for MPSII, using 4 different approaches. 1) 

The RNAi interference, by using the UAS-
Gal4 binary system to knock-down the IDS 
gene in specific tissues/cells. 2) The CRISPR/
Cas9 system to knock-out ubiquitously the 
IDS gene, targeting the first conserved active 
site of the protein. 3) A combination of the 
CRISPR/Cas9 approach and the UAS-Gal4 
system, using commercially available Gal4-
Cas9 fruit fly lines and a UAS-gRNA line for 
IDS, to obtain conditional knock-out model. 
4) The CRISPR/Cas9 system combined with a 
homologous direct repair approach to totally 
delete the IDS gene and substitute it with 
an exchangeable cassette for future varied 
replacement. Preliminary data with the RNAi 
approach is negative, as IDS knock-down flies 
do not show pathological phenotype. Other 
analyses are in progress on this model, but 
surely the total knock-out models (currently 
under first evaluation) will allow better 
results.

Rigon L, Kucharowski N, Tomanin R, Bauer R

VITAMIN K2 CANNOT SUBSTITUTE COENZYME Q10 AS 
ELECTRON CARRIER IN THE MITOCHONDRIAL RESPIRATORY 
CHAIN OF MAMMALIAN CELLS

Coenzyme Q10 (CoQ10) deficiencies are 
a group of heterogeneous conditions that 
respond to ubiquinone administration if 
treated soon after the onset of symptoms. 
However, this treatment is only partially 
effective due to its poor bioavailability. 
We tested whether vitamin K2, which 
was reported to act as a mitochondrial 
electron carrier in D. melanogaster, could 
mimic ubiquinone function in human 
CoQ10 deficient cell lines, and in yeast 
carrying mutations in genes required for 
coenzyme Q6 (CoQ6) biosynthesis. We 

found that vitamin K2, despite entering into 
mitochondria, restored neither electron flow 
in the respiratory chain, nor ATP synthesis. 
Conversely, coenzyme Q4 (CoQ4), an analog 
of CoQ10 with a shorter isoprenoid side chain, 
could efficiently substitute its function. Given 
its better solubility, CoQ4 could represent an 
alternative to CoQ10 in patients with both 
primary and secondary CoQ10 deficiencies.

Cerqua C, Casarin A, Pierrel F, Vazquez Fonseca L, Viola G, Salviati L  and Trevisson E
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AUTOIMMUNE ENCEPHALITIS DIAGNOSIS: FROM THE 
BENCH TO THE CLINIC

Currently, about 90,000 people around the 
world develop Autoimmune Encephalitis 
(AE) each year. AE are severe neurological 
disorders characterized by seizures, cognitive 
deficits and psychosis, that affect patients 
of all ages, frequently children. AEs are 
associated with neuronal antibodies (NAbs) 
that are either markers or the direct cause 
of the disease. The identification of NAbs 
allows a prompt start of the therapy, possibly 
leading to a complete recovery. Commercial 
assays are available for some NAbs detection 
but, development and implementation of in-
house highly sensitive diagnostic methods, 
to detect most Nabs, is yet an unmet need. 
During the last year, our laboratory analysed 
samples from 31 patients with suspected 
AE having doubtful and negative diagnostic 
results on commercial assays. 45 samples 

(serum and cerebrospinal fluid) were 
screened by indirect immunohistochemistry 
(IHC) on frozen rat brain and cerebellum 
sections. Analysis of the patterns of IHC 
reactivity on rat hippocampus and cerebellum 
led to define the presence of NAbs and 
suggested the possible neuronal or glial 
antigenic target. Further, we are now working 
on different assays including cryoconserved 
mouse neurons cells and home-made 
cell-based assays (eg. IgLON5 and Glycine 
receptor) to detect, confirm or discover other 
nAbs. In conclusion, the correct and rapid 
identification of neuronal antibodies and their 
pathogenic role requires the development of 
a novel set of diagnostics assays based on 
antigenic expression analysis on rodent brain 
tissue and mammalian cells cultures.

De Gaspari P, Zoccarato M, Nosadini M, Zuliani L, Sartori S

Immunology and Neuroimmunology
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CD73+ EXTRACELLULAR VESICLES INHIBIT 
ANGIOGENESIS THROUGH ADENOSINE A2B RECEPTOR 
SIGNALLING

Pathological angiogenesis is a hallmark of 
several conditions including eye diseases, 
inflammatory diseases, and cancer. 
Stromal cells play a crucial role in regulating 
angiogenesis through the release of soluble 
factors or direct contact with endothelial 
cells.  Here, we analysed the properties of 
the extracellular vesicles released by bone 
marrow mesenchymal stromal cells (MSCs) 
and explored the possibility of using them 
to therapeutically target angiogenesis. We 
demonstrated that in response to pro-
inflammatory cytokines, MSCs produce 
extracellular vesicles that are enriched 
in TIMP-1, CD39 and CD73 and inhibit 

angiogenesis targeting both extracellular 
matrix remodelling and endothelial cell 
migration. We identified a novel anti-
angiogenic mechanism based on adenosine 
production, triggering of A2B adenosine 
receptors, and induction of NOX2-dependent 
oxidative stress within endothelial cells. 
Finally, in pilot experiments, we exploited 
the anti-angiogenic extracellular vesicles to 
inhibit tumor progression in vivo. Our results 
identify novel pathways involved in the 
crosstalk between endothelial and stromal 
cell and suggest new therapeutic strategies 
to target pathological angiogenesis.

Angioni R, Herkenne S, Liboni C, Sánchez-Rodríguez R, Borile G, Muraca M, Calì B, Viola A

TARGETING MONOAMINE OXIDASE TO DAMPEN NLRP3 
INFLAMMASOME ACTIVATION IN ACUTE AND CHRONIC 
INFLAMMATION

Inflammasome activation is one of the main 
cellular strategies to control pathogens and 
cellular damage, though their uncontrolled 
activation drives progression of inflammatory, 
metabolic and neurodegenerative 
diseases. Several stimulus trigger NLRP3 
inflammasome activation, however, the 
underlying mechanisms involved are still 
unclear. Even though mitochondrial reactive 
oxygen species (ROS) trigger the NLRP3 
inflammasome, the specific source of ROS 
is undefined. Our work demonstrates that 
ROS produced by the mitochondrial enzyme 
monoamine oxidase-B (MAO-B) induce 
NLRP3 inflammasome activation in human 
macrophages. The ROS produced by MAO-B 
causes mitochondrial dysfunction and NFkB 
activation, resulting in the overexpression of 

NLRP3, IL-1β and the increase of Caspase-1 
activity. In vivo, MAO-B inhibition by Rasagiline 
reduces IL-1 β plasma levels in LPS-mediated 
endotoxemia mouse model. The decrease in 
Il-1β plasma levels was confirmed in MAO-B 
knock-out mice under the same sepsis 
model. Importantly, in the most common 
murine model of Duchenne dystrophy, 
Rasagiline reduces inflammasome activation 
in muscle-infiltrating macrophages, along 
with muscle performance recovery. Overall, 
our findings identify MAO-B as a specific 
producer of mitochondrial ROS fuelling the 
NLRP3 inflammasome, thereby providing the 
basis for repurposing MAO-B inhibitors to 
treat inflammasome-mediated pathologies.

Sánchez-Rodríguez R, Munari F, Agnellini A, Brun P, Menga A, Castegna A, Nogara L, 
Luisetto R, Blaauw B, Viola A, Canton M
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FATTY ACID DYSREGULATION IS AN EARLY EVENT ON 
HEPATOCARCINOGENESIS: TRANSCRIPTOMIC ANALYSIS 
OF EARLY AND LATE LESIONS

Hepatocellular carcinoma (HCC) 
transcriptomics focuses primarly in late stage 
lesions while early lesions transcriptomics 
remains obscure. In a healthy liver, Gamma 
Glutamyltransferase (GGT) and Keratin 19 
(K19) are only expressed in cholangiocytes 
and hepatic progenitor cells, meanwhile, 
hepatocytes that go through tumorigenic 
transformation express both proteins. Our 
aim was to determine the transcriptome 
profile of early and late GGT/K19 positive 
lesions in a hepatocarcinogenesis model, to 
generate a molecular signature associated 
to carcinogenic progression and glimpse 
the transcriptome of early lesions. 
Hepatocarcinogenesis was induced in 
Fisher 344 rats by weekly intraperitoneal 
injections of diethylnitrosamine (DEN) 
producing early lesions in 12 weeks and late 
HCC lesions at 18 weeks. Livers from non-
treated rats were used as controls. GGT/
K19 lesions were laser microdissected. The 
transcriptome Sequencing of microdissected 

lesions was performed in Illumina Nextseq 
500 sequencer. Global Gene Expression 
(GGE) and Differential Gene Expression 
(DGE) analysis were performed using in-
house RNA analysis (https://github.com/
said3427/rnaseq). Enrichment Analysis was 
performed by Ingenuity Pathway Analysis 
(IPA) software, considering genes with the 
thresholds: FDR < 0.05 and |log2FoldChange| 
> 1.5. Two samples clusters were evident 
after GGE analysis: Normal Liver and 
Liver Lesions. After DGE analysis; 585 
and 632 Differentially Expressed Genes 
(DEG) were found in early and late lesions 
respectively. The molecular signature 
associated to carcinogenic progression 
comprised 438 DEG and it showed a Fatty 
Acid Metabolism dysregulation. Fatty Acid 
dysregulation is an early and persistent 
event in hepatocarcinogenesis, suggesting 
its importance in metabolic reprogramming, 
a hallmark of Hepatocellular Carcinoma

Castro-Gil MP, Torres-Mena JE, López CD, Muñoz-Montero S, Salgado RM, Krötzsch E, 
Sánchez-Rodriguez R, Pérez-Carreón JI

CXCL12 ALTERNATIVE SIGNALING PATHWAYS MODULATE 
THREE DIMENSIONAL NEUTROPHIL MIGRATION

Neutrophil migration represents a critical 
step for the establishment of immune 
responses. To reach the inflamed tissues 
leukocytes have to face several physical 
obstacles represented by the endothelial 
barrier and the dense fibrillar interstitial 
spaces. Although the cytoplasm can quickly 
change consistence and form to allow cells to 
interact with and penetrate the endothelium, 
the deformation of the nucleus, the largest 
and stiffest cellular organelle, represents 
the most challenging step during trans-
migration. Several studies have already 
described mechanical adaptation of the cell 
nucleus under 3D physical confinement, 
however, the contribution of biochemical 
cues, such as chemokines, to the modulation 
of nuclear mechanical properties during cell 
migration in tissues remains unexplored. 
Exploiting live cell imaging and original 

micro-fabricated devices, we investigated 
the role of CXCL12 in the modulation of the 
biomechanical properties of the neutrophil 
nucleus, and the impact of nuclear adaptation 
on their migration through physically 
confining microenvironments. Here we show 
that CXCL12 induces neutrophil nuclear 
deformation and sustains transendothelial 
migration towards inflammatory stimuli. 
Intriguingly, going deep into the signaling 
pathway, we found that atypical receptors 
and unexpected protein kinases are involved 
in the modulation of nuclear deformability. 
On this basis, we propose that, in addition to 
mechanical signalling, chemical cues regulate 
the deformation of the nuclei of migrating 
leukocytes during their migration inside the 
tissues.

Calì B, Marcuzzi E, Cassarà A, Toffali L, Vetralla M, Gagliano O, Laudanna C, Thelen M, 
Elvassore N, Molon B, Piel M, Vargas P, Viola A
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MESENCHYMAL STROMAL CELLS CONTRIBUTES TO THE 
ARRHYTHMOGENIC CARDIOMYOPATHY

Arrhythmogenic cardiomyopathy (ACM) is a 
rare cardiac disease that causes life-threating 
arrhythmias and sudden cardiac death. The 
aetiology is still unknown and no treatments 
are available. The fibro-fatty replacement of 
the myocardium is the main feature of this 
disease. A recent publication identifies the 
mesenchymal stromal compartment (MSC) 
as the source of adipocytes in the ACM-heart. 
Thus, we dissected the role of MSCs in this 
the ACM. We found that ACM progression 
is characterized by alterations in the MSC 
compartment in a DSG2mut/mut murine 
model. At the early stage of the disease, 
DSG2mut/mut mice show higher number of 
MSCs in the bone marrow compared to wild 
type animals, whereas at a later stage they 
are characterized by accumulation of MSCs 
in the heart. In this line, in vitro experiments 
demonstrated that, MSCs from DSG2mut/
mut mice have a higher proliferation index, 

in comparison to the healthy counterpart, 
when isolated from the bone marrow, but 
not when derived from the heart. Thus, we 
demonstrated that the mutation alters the 
behaviour of the BM-MSCs. This data was 
confirmed by a competition homing assay 
in vivo, showing an increased homing of 
injected DSG2mut/mut BM-MSCs to the 
DSG2mut/mut heart, in comparison to 
the wild type MSCs. The molecular signal 
driving the specific homing of BM-MSCs 
to the DSG2mut/mut heart is still under 
consideration. Taken together our results 
suggest that mutations in desmoglein-2 
affect the functional properties of BM-
MSCs. Importantly, this study shed light on 
the pathogenesis of ACM and on the role of 
MSCs in the disease.

Liboni C, Scalco A, Angioni R, Di Bona A, Bertoldi N, Pilato CA, Thiene G, Judge D, 
Sommariva E, Pompilio G, Basso C, Mongillo M, Viola A, Zaglia T

Nano medicine

PATIENT-DERIVED SCAFFOLDS OF COLORECTAL 
CANCER METASTASES AS AN ORGANOTYPIC 3D MODEL 
OF LIVER METASTATIC COLONIZATION

The liver is the most common site for colorectal 
cancer (CRC) metastasis and new tissue 
culture models are needed to study colorectal 
cancer liver metastasis (CRLM) as none of 
the current models mimic the biological, 
biochemical and structural characteristics 
of the metastatic microenvironment. 
Decellularization provides a novel approach 
for the study of cancer extracellular matrix 
(ECM) as decellularized scaffolds retained 
their tissue-specific features and biological 
properties. In the present study we created 
a 3D model of CRC and matched CRLM using 
patient-derived decellularized ECM scaffolds 
seeded with HT-29 and HCT-116 CRC cell 
line. Here we show increased cell proliferation 
and migration capability when cultured 
in cancer-derived scaffolds compared to 
same-patient healthy colon and liver tissues. 
CRLM scaffolds also induced activation of 
epithelial-mesenchymal transition (EMT) 

with cancer cells showing loss of E-cadherin 
and increased Vimentin expression, coupled 
with an induction of  Snail-1-mediated up-
regulation of Zeb-1. EMT was confirmed 
by gene expression profiling, with the most 
represented biological processes in CRLM-
seeded scaffolds involving cellular response 
to stress metabolic processes, response to 
oxygen level and to starvation. The complex 
3D culture environment reduced the CRC 
cell response to 5-fluorouracil and FOLFIRI 
(5-fluorouracil combined with irinotecan), 
when used at standard IC50 determined 
in 2D cultures. Our 3D culture system with 
patient-derived tissue-specific decellularized 
ECM better recapitulates the metastatic 
microenvironment compared to conventional 
2D culture conditions and represents a 
relevant approach for the study of CRLM 
formation and progression.

D’Angelo E, Natarajan D, Sensi F, Fassan M, Bresolin S, Spolverato G, Piccoli M, Urbani L, 
Agostini M
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Neuroblastoma (NB) is a heterogeneous 
pediatric malignancy accounting for up to 
10% of childhood cancers with a strong 
tendency to metastasize. Hypoxia is a key 
feature of solid tumors, and is specifically 
known to i. favor NB metastasis and 
dedifferentiation and to ii. stimulate release 
of exosomes (EXOs), facilitating intercellular 
communication at distant sites. In this study, 
we investigated the functional role of EXOs 
secreted by NB cells cultured at different 
oxygen concentrations on the surrounding 
stromal cells and characterized the proteomic 
and miRNAs cargo to identify an exosomal 
signature associated with metastatic 
dissemination. EXOs were analyzed by 
electron microscopy and qNANO to confirm 
morphology and to determine the diameters. 
We also evaluated a panel of surface proteins 
revealing that hypoxic-EXOs expressed 
proteins associated with angiogenesis, 
adhesion, stemness and immune function. 

We hypothesize that the expression of these 
markers contributes in directing the EXOs 
towards specific target tissues, where EXOs 
drive the formation of the pre-metastatic 
niche. We confirmed that treatment with 
hypoxic-EXOs increased the expression of 
stemness markers in MCSs, and stimulated 
tube forming ability and motility in HUVECs. 
Moreover, we demonstrated that hypoxic-
EXOs enhanced the migration ability of NB 
cells and increased the number of colonies 
compared to normoxic EXOs-treated cells. 
Proteome and miRNA cargo profiles were 
analyzed by quantitative mass spectrometry 
and FirePlex Discovery Panel, respectively. 
These promising results are the starting point 
for the identification of 1. the mechanisms 
and of 2. potential predictive biomarkers for 
metastatic spread in NB.

Fusco P, Zanella L, Esposito MR, Manfredi M, Cimetta E

HYPOXIA-DERIVED EXOSOMES IN NEUROBLASTOMA 
DISSEMINATION AND AGGRESSIVENESS

RECELLULARIZED COLORECTAL PATIENT-DERIVED 
SCAFFOLD AS IN VITRO PRE-CLINICAL 3D MODEL FOR 
DRUG SCREENING 

Colorectal cancer (CRC) shows a highly 
ineffective therapeutic management. 
An urgent needing not yet addressed 
is the random assignment to adjuvant 
chemotherapy of high-risk stage II and stage 
III patients. In the field of drug discovery 
the critical step is the preclinical evaluation 
of drug cytotoxicity and efficiency. We 
purpose to develop a patient-derived three-
dimensional (3D) preclinical model useful for 
drug evaluation. Surgically resected healthy 
and matched CRC were recellularized with 
HT29 cells. Qualitative and quantitative 
characterization were evaluated through 
histology, immunofluorescences and DNA 
amount quantification. Chemosensitivity 
test was performed using 5-Fluorouracil 
(5-FU). In vivo studies were carried out 
using the zebrafish (Danio rerio) animal 
model. Drug absorption and perfusion 

along scaffolds were evaluated qualitative 
using autofluorescence of doxorubicin and 
quantitative calculated by Darcy’s Law. Five 
days after recellularization  the 3D CRC 
model exhibited reduced sensitivity to 5-FU 
treatments compared with conventional 
2D culture. Calculated IC50 resulted in 11.5 
µM and 1.3 µM of 5-FU, respectively. In the 
zebrafish transplantation model we obtained 
an IC50 concentration fully comparable 
with that observed in 3D CRC. Using 
confocal microscopy, we demonstrated that 
doxorubicin diffuses through the 3D CRC 
model and co-localize with the cell nuclei 
which repopulate the scaffold. 3D CRC model 
could be preclinical reliable tool to bridge 
the gap between in vitro (2D) and in vivo 
(zebrafish) preclinical drug testing assays. 

Sensi F, D’Angelo E, Piccoli M, Corallo D, Biccari A, Pucciarelli A, Agostini M 
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This work exploits two different engineering 
approaches, microfluidics and 3D bioprinting, 
to study the influence of exosomes (EXO) 
in Neuroblastoma (NB) dissemination. 
Both methods help providing cultured 
cells more specific, tunable and in vivo-
like physiological stimuli than standard 2D 
cultures. Bioprinting allows for the creation 
of 3D structures using a cell-laden hydrogel 
as printing material. Among the tested 
hydrogels, gelatin methacrylate (GelMA) 
had the ideal characteristics in terms of 
printability and maintenance of cell viability 
for long-term cultures. The printed structure 
was characterized by 2 parallelepipeds 
connected by 8 narrow channels; only 1 side 
was printed with NB cells (SK-N-AS), while 
the rest was EXO-laden or hydrogel only. 
Although cells didn’t invade empty channels, 
the presence of EXOs induced motility 
leading to the formation of cell clusters and 

3D aggregates. The microfluidic platform 
(μBR) operates generating a diffusion-driven 
concentration gradient. The μBR consists 
of two main lateral channels connected 
to a culture chamber through an array 
of micro-channels. An aluminum master 
with the desired geometry is produced 
via micro-milling, and a large number of 
identical devices can be replica-molded in 
Polydimethylsiloxane (PDMS). Once culture 
media of different composition (with and 
without EXOs) is fed through the inlets, the 
effects, magnitude and directionality of the 
induced concentration-dependent signal 
on cultured cells can be simultaneously 
screened. A biological validation on SK-N-
AS NB cells shows successful graded EXOs 
internalization and paves the way to more 
in-depth studies on the role of EXOs in NB 
metastatic dissemination. 

Bova L, Micheli S, Sorgato M, Fusco P, Esposito MR, Cimetta E

MICROBIOREACTOR PLATFORMS AND 3D BIOPRINTING 
TO PROBE THE ROLE OF NEUROBLASTOMA-DERIVED 
EXOSOMES IN CANCER DISSEMINATION

A DATA-DRIVEN APPROACH TO ASSESS THE ROLE OF 
NEUROBLASTOMA-DERIVED EXOSOMES IN CANCER 
DISSEMINATION

Neuroblastoma (NB) is a pediatric malignancy 
with a strong tendency to metastasize. 
The regulation of tumor progression is 
considerably affected by microenvironmental 
cues. Tumor secreted exosomes, extracellular 
vesicle-like structures whose cargo includes 
miRNAs and proteins, deliver signals that 
act by regulating cell-cell communication, 
promoting tumor progression, invasion 
and metastasis. In addition, hypoxia has 
been identified as a potent inducer of NB 
metastasis and exosomes release. This work 
deals with the characterization of the miRNAs 
and proteomic cargo of exosomes secreted 
by two NB cell lines cultured at different 
oxygenation conditions: i. 20% O2, ii. 1.5% 

O2 and iii. reoxygenation (24 h at 1.5% O2, 
followed by 24 h at 20% O2). The application 
of multivariate statistical techniques, mainly 
PCA (unsupervised) and PLS-DA (supervised), 
has allowed identifying a list of miRNAs and 
proteins differentially expressed in 1. each 
cell line and 2. each oxygenation level. These 
preliminary results are subject to validation 
and will represent the starting point for the 
identification of predictive biomarkers for the 
metastatic spread in Neuroblastoma.

Zanella L, Fusco P, Esposito MR, Facco P, Bezzo F, Cimetta E
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EFFECTS OF MATERNAL CHORIOAMNIONITIS ON 
EPITHELIAL LINING FLUID LIPIDOMICS IN NEWBORNS 
WITH RESPIRATORY DISTRESS SYNDROME

Predictive Medicine

Chorioamnionitis is an inflammation of 
fetal membranes often associated with 
preterm delivery and morbidities. The role in 
lung disease is controversial. It is generally 
accepted that chorioamnionitis correlates 
with decreased risk of respiratory distress 
syndrome (RDS) and increased risk of 
chronic lung disease. To assess the effect of 
chorioamnionitis on lipid profile of epithelial 
lining fluid (ELF) of preterm newborns with 
RDS. The study involved 30 newborns 
with RDS, born from mothers with (HCA+, 
N=10) or without (HCA-, N=20) histological 
chorioamnionitis. Patients had a gestational 
age ≤30 weeks and the groups were matched 
for age and birth weights. Tracheal aspirates 
(TAs) were collected within the first 24h 
and analyzed using UHPLC/ESI-MS based 
untargeted lipidomics. Blank samples were 
used to exclude contaminants, QC samples 
to determine within-experiment precision. 

Filtered data were analyzed with PCA and 
differences between groups were assessed 
by multivariate analysis. Compounds were 
annotated using formulas to search against 
the Human Metabolome Database and Lipid 
Maps. After data filtering, we detected over 
4000 unique features. The most relevant 
changes among complex lipids involved 
sphingolipids metabolism, with lower 
levels of all annotated sphingomyelins 
in HCA+. Differences in ceramide levels 
were detected between the two groups 
according to ceramide classes. Lipidomics 
of TAs suggested changes in specific areas 
of metabolism between HCA+ and HCA-. 
However, this is an exploratory study on a 
small size population. The hypothesis of an 
effect of chorioamnionitis on ELF lipidomics 
deserves further investigations on a larger 
group of patients.

Giambelluca S, Verlato G, Simonato M, Vedovelli L, Santoro F, Najdekr L, Dunn WB, 
Carnielli VP, Baraldi E, Cogo P

Bone marrow niche is one of the major 
contributing factors in Pediatric Acute Myeloid 
Leukemia development and drug resistance. 
Among the major challenges in Pediatric 
AML drug discovery and testing there is the 
lack of in vitro models of the bone marrow 
niche. Here, we aim to design and fabricate a 
microdevice capable of improving a scaffold-
based 3D in vitro model bone marrow niche, 
in terms of engraftment and proliferation. 
Combining biophysics, microfabrication and 
cancer biology, we developed a prototype of 
pumpless microfluidic device that is: simple 
to produce; amenable for multiphoton 
microscopy live imaging; low cost; 

independent on external power. The device 
fits onto a microscopy glass slide where 
the scaffold-based 3D culture of leukemic 
cells is maintained and imaged through a 
glass window. A multiphoton microscopy 
pipeline has been developed to perform live 
imaging of mesenchymal stromal cells and 
leukemia cells injected inside the scaffold. 
The engraftment and proliferative capacity of 
cells into cultured in this system is currently 
under evaluation. This system would improve 
leukemic cell niche knowledge and may serve 
to explore innovative drug screenings.

Borile G, Borella G, Charoy C, Filippi A, Romanato F, Pigazzi M, Anderson K

PUMPLESS MICROFLUIDIC SYSTEM FOR BONE 
MARROW NICHE-ON-A-CHIP IN VITRO MODELLING AND 
IMAGING IN LEUKEMIA
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AN INTEGRATED SOFTWARE PLATFORM TO IMPROVE 
THE IDENTIFICATION OF METABOLITES, ON THE 
UNTARGETED LC-MS METABOLOMICS

Metabolomics is the science that measures 
the metabolic response of a living system 
to chemical, biological and environmental 
stimuli, providing information about the 
genetic, enzymatic, and physiological 
activities of an organism following exposure 
to dietary or pharmacological interventions, 
for example. This is possible through 
the analysis of low molecular weight 
constituents in biofluids and tissues, by 
using high-throughput techniques like 
liquid chromatography coupled to mass 
spectrometry (LC/MS) and nuclear magnetic 
resonance (NMR). Untargeted metabolomics 
allows monitoring of the whole metabolic 
composition of a specimen, without a 
preliminary selection of specific metabolites, 
producing a large amount of data. A well-
defined workflow is essential to guarantee 
accurate and high quality data, however 
comprehensive software solutions for 
untargeted metabolomics data management 
are limited. Currently, different software 
platforms are used to implement individual 
workflow steps. The main challenge is to 

integrate them in a unique, user-friendly 
architecture, where automatic procedures 
for data processing are applied to ensure 
data stability. This work aims to create 
a customized solution where different 
freely available and commercial software 
platforms are integrated to implement our 
workflow for untargeted metabolomics. 
Specifically, mass spectrometry data and 
sample information are collected and 
stored in a single database based on ACD/
Spectrus technology. The designed data 
model allows a simple integration with 
Progenesis, aiming to permorm a faster 
component identification process reducing 
time and interpretation errors. Importantly, 
data capture from MassLynx without data 
conversion guaranteed data integrity, 
while in-house data were merged with the 
available databases to improve the quality of 
data annotation/identification.

Poloniato G, Pirillo P, Stocchero M, Gucciardi A, Naturale M, Baraldi E, Giordano G  

URINARY METABOLOMICS REVEALS KYNURENINE 
PATHWAY PERTURBATION IN NEWBORNS  
WITH TRANSPOSITION OF GREAT ARTERIES  
AFTER SURGICAL REPAIR

Transposition of the great arteries (TGA) 
is a cyanotic congenital heart defect that 
requires surgical correction, with the use of 
cardiopulmonary-bypass (CPB), usually within 
three weeks of life. The use of CPB in open 
heart surgery results in brain hypoperfusion 
and in a powerful systemic inflammatory 
response and oxidative stress. We aimed to 
develop a novel untargeted metabolomics 
approach to detect early postoperative 
changes in metabolic profile following 
neonatal cardiac surgery. We studied 14 TGA 
newborns with intact ventricular septum 
undergoing arterial switch operation with 
the use of CPB. Urine samples were collected 
preoperatively and at the end of the surgery 
and were analyzed using an untargeted 
metabolomics approach based on UHPLC-
high resolution mass spectrometry. Since 
post-surgery metabolic spectra were heavily 
contaminated by metabolites derived from 
administered drugs, we constructed a list of 

drugs used during surgery and their related 
metabolites retrieved from urine samples. 
This library was applied to our samples and 
1255 drugs and drug metabolites were 
excluded from the analysis. Afterward, we 
detected over 39000 unique compounds 
and 371 putatively annotated metabolites 
were different between pre and post-
surgery samples. Among these metabolites, 
13 were correctly annotated or identified. 
Metabolites linked to kynurenine pathway 
of tryptophan degradation displayed the 
highest fold change. This is the first report on 
metabolic response to cardiac surgery in TGA 
newborns. We developed an experimental 
design that allowed the identification of 
perturbed metabolic pathways and potential 
biomarkers of brain damage, limiting drugs 
interference in the analysis. 

Simonato M, Fochi I, Vedovelli L, Giambelluca S, Carollo C, Padalino M, Carnielli VP, Cogo P
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TARGETED LC-MS BASED METABOLOMICS  
IN PEDIATRICS

Metabolomics is the science that measures 
the metabolic response of a living system 
to chemical, biological, and environmental 
stimuli, providing information about the 
genetic, enzymatic, and physiological 
activities of the system. This is possible 
through the analysis of low molecular weight 
constituents (i.e. metabolites) in biofluids 
using techniques like liquid chromatography 
coupled to mass spectrometry (LC-MS) 
and nuclear magnetic resonance (NMR). 
Metabolomics enables us to detect diseases 
and characterize their phenotype, stratify 
patients on the basis of their biochemical 
profiles, and to monitor the progression of a 
particular disease. Being a very informative 
technique that can be applied to samples 
collected non-invasively, metabolomics 
has considerable appeal for the study of 
pediatrics. There are two different approaches 
to metabolomics: untargeted and targeted. 
The former is largely applied as a hypothesis-

free approach and tries to provide a whole 
description of the metabolic composition of a 
specimen using semi-quantitative methods, 
whereas the latter quantifies a small set 
of known metabolites focusing on specific 
metabolic pathways. Targeted metabolomics 
is often applied to confirm the results of 
untargeted metabolomics improving the 
quality of the analytical data and that of 
the characterization of the metabolomic 
perturbations at a pathway level, or it is the 
basis for hypothesis-driven investigations. 
Usually, the targeted methods suitable for 
adult patients cannot be directly applied to 
children because of the small sample size 
available. For this reason, new methods 
must be developed or existing methods 
adjusted. Here, we present the targeted 
methods available in our laboratory for the 
quantification of compounds involved in 
many key-metabolic pathways.

Gucciardi A, Pirillo P, Poloniato G, Stocchero M, Naturale M, Baraldi E, Giordano G

UNTARGETED METABOLOMICS AND NEONATAL SEPSIS

Neonatal sepsis is one of the main concerns 
in neonatology and its prompt detection is 
mandatory. To date, there are no reliable 
and effective biomarkers of neonatal sepsis. 
Metabolomics can be defined as the analysis 
and interpretation of the global metabolic data 
expressing the multiparametric metabolic 
response of living systems to genetic 
modification, pathophysiological stimuli and 
environmental influences. Metabolomics 
has been successfully applied to paediatrics 
because it required samples non-invasively 
collected and small sample sizes. In this 
study, untargeted metabolomics based on 
ultra performance liquid chromatography-
mass spectrometry (UPLC-MS) has been 
applied to compare the urinary metabolic 
profile of samples collected within 24 hours 
of birth from preterm neonates with and 
without early-onset sepsis. In untargeted 

metabolomics a large number of metabolites 
are measured with the aim to obtain a full 
description of the metabolic composition of 
the samples. The raw data must be heavily 
processed and the obtained data structures 
are complex. Noise and redundancy are 
present in the data, and artefacts could be 
generated during the analytical session. For 
these reasons, a well-defined workflow for 
data pre-processing is essential to guarantee 
accurate and high quality data, and suitable 
statistical approaches must be applied to 
avoid false discovery. In this study, a new 
data correction procedure to normalize the 
data during the analytical session based on 
quality controls with different concentrations, 
and a new method to discover relevant and 
irrelevant features from the extracted data 
have been applied.

Pirillo P, Mardegan V, Stocchero M, Naturale M, Poloniato G, Gucciardi A, Baraldi E, 
Giordano G
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Regenerative Medicine

SURFACE MODIFICATIONS OF MESENCHYMAL 
STROMAL CELL-DERIVED EXTRACELLULAR VESICLES 
ENHANCE THEIR ANTI-INFLAMMATORY ACTIVITY

Mesenchymal stromal cell (MSC)-derived 
extracellular vesicles (EVs) are being 
increasingly tested as immune modulatory 
agents. However, insufficient anti-
inflammatory activity was reported in 
some animal models. Annexin A5 (An5) is 
a physiological molecule with tolerogenic 
properties. Since An5 can bind to negatively 
charged phosphatidylserine on the surface 
of EVs, we reasoned that this molecule could 
enhance the anti-inflammatory effects of 
MSC-EVs and we tested this hypothesis 
both in vitro in a macrophage polarization 
assay and in vivo in a murine model of 
colitis. Clinical-grade human Wharton jelly-
derived MSC-EVs were obtained from The 
Cell Factory (Esperite NV, Niel, Belgium) and 
were quantified by Resistive Pulse Sensing 
analysis before and after An5 labelling. 
An5 was bound to human MSC-EVs using 
a commercial kit. For the in vitro assay, 
macrophages were isolated from C57BL6/j 
mouse bone marrow and activated by 
IFNand LPS. Then, 5,0E +05 macrophages 
were treated with PBS (vehicle only), 5,0E+08 
hMSC-EVs, 5,0E+08 hMSC-EVs added with 
2 ug An5 or with free An5. EV uptake by 

macrophages was evaluated by labelling the 
nanoparticles with CMTMR. For the in vivo 
assay, mice with dextran sulphate sodium-
induced colitis (3% in drinking water for 6 
days) received via enema 2.0E+10 hMSC-EVs, 
2.0E+10 hMSC-An5-EVs, 2.0E+10 fibroblast 
(F)-derived EVs or free An5. In vitro, activated 
macrophage incubation with both hMSC-EVs 
and hMSC-An5-EVs significantly increased 
both the iNOS2/Arg1 mRNA expression ratio 
and iCAM/CD206 markers ratio, suggesting 
a shift to a more tolerogenic phenotype. In 
vivo, only administration of hMSC-An5-EVs 
improved both clinical and morphometric/
histological scores. hMSC-EVs, F-EVs and 
free An5 administration had no effect on 
colitis severity. Moreover, hMSC-An5-EVs 
induced the mRNA expression of the anti-
inflammatory cytokines IL-10 and Tgfb1 in 
colon mucosa and promoted polarization of 
mucosal macrophages to a more tolerogenic 
phenotype. An5 binding enhanced the anti-
inflammatory activity of hMSC-EVs in vivo. 
Additional studies are required to investigate 
the mechanisms of action of these surface-
modified nanoparticles. 

Grassi M, Tolomeo AM, Giarraputo A, Scarpa M, Incendi D, Castagliuolo I, Porzionato A, 
Jurga M, Pozzobon M, Muraca M 
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3D BIOPRINTING AS THE NEW ERA OF TISSUE 
ENGINEERING IN SKELETAL MUSCLE REGENERATION

Tissue engineering (TE) was defined by 
Langer and Vacanti in early 90s as “an 
interdisciplinary field which applies the 
principles of engineering and life sciences 
toward the development of biological 
substitutes that restore, maintain, or improve 
tissue formation”. During last decades, 
TE opened wide horizons for tissue and 
organ replacement overcoming drawbacks 
related to organ transplantation as donor 
shortage or need of immunosuppressive 
therapies. TE approaches were developed to 
effectively obtain a 3D living construct that 
is structurally, mechanically and functionally 
equal to the tissue to be replaced in vivo. The 
3D in vitro model should be properly designed 
to recapitulate the particular conditions 
that are intended to be mimicked in vivo, 
such as the tissue-specific environment in 
which cells live and their interaction with 
the surrounding extracellular matrix (ECM). 
The recent evolution of TE is represented by 

3D bioprinting. Our team is exploiting this 
new groundbreaking technique to develop a 
functional skeletal muscle tissue for treating 
large defects as the congenital diaphragmatic 
hernia. The bioprinting involves layer by 
layer deposition of biomaterials, living cells 
and controlled motor systems for creating 
complex and precise structures. In our lab, 
we are working to produce a new cell-laden 
bioink starting from porcine diaphragm 
decellularized ECM and human muscle 
precursor cells to fabricate a 3D printed 
diaphragm. This approach allow us to produce 
batch-to-batch identical scaffolds that will be 
repopulated with the cells obtained directly 
from each single patient, pursuing the goal 
of an advanced personalized regenerative 
medicine in a fast, automated and on demand 
way. 

Boso D, Maghin E, Carraro E, Todros S, Pavan P, Piccoli M

ALVEOLAR RHABDOMYOSARCOMA 3D MODEL 
DEVELOPMENT TO MIMIC PHYSIOLOGICAL CELL-ECM 
INTERACTION WITH FOCUS ON INTEGRINS

Alveolar Rhabdomyosarcoma (ARMS) is 
one of the most aggressive pediatric soft 
tissue sarcoma with a high tendency to 
metastasize. New models to study cell-
extracellular matrix (ECM) interactions 
are needed. In this work, we considered 
2 different approaches to establish a 3D 
culture of ARMS that mimics the interaction 
between ECM and cell adhesion molecules 
with specific attention on integrins. In the 
first approach, we used a xenogenic tumor 
mass derived from the injection of ARMS 
cell line (RH30) in immunodeficient mice, we 
optimized a decellularization protocol of the 
tissue and tested two different strategies 
of recellularization: static and dynamic. 
These cell-seeding strategies into ECM, 
that maintained architectural and molecular 
features of the original tissue, are considered 
a “conservative approach”. In parallel, to gain 
more knowledge on ARMS protein ECM 
composition; we develop a “deconstructive 
approach” where the ECM ultra-structure 
was not preserved since the fresh tissue 
was digested for proteins extraction. 
Decellularization and proteomic analysis 
were performed and a list of the most 
present proteins in ARMS ECM was identified. 
Two different scaffolds were developed to 
study the influence of these proteins in cell 
migration: one based on protein enriched 

hydrogel and the other based on commercially 
available Ultrafoam collagen I sponge. 
Preliminary results on hydrogel showed 3D 
cell distribution and long term cell survival, 
while up-regulation of ITGA5 and CXCR4 
was detected using Ultrafoam in dynamic 
perfusion bioreactor U-Cup. We then studied 
the role of ITGA5 in motility with migration 
and invasion assays, wound healing assay 
of ITGA5 wild type and ITGA5 siRNA in RH30 
cells. In parallel, cells expressing high levels 
of ITGA5 (RH30 ITGA5high) were isolated 
from cells expressing low levels of ITGA5 
(RH30 ITGA5low). Injections of these two cell 
populations in Zebrafish allowed to study the 
distribution in the vascular system and the 
frequency of extravasation, while injection in 
immunodeficient mice were used to evaluate 
the in vivo tumour growth. This study is the 
first that developed a rhabdomyosarcoma 
model with particular attention toward ECM 
protein composition and cell cross talk. The 
final goal is to deep the knowledge on how 
ARMS cells relate and interact with their 
microenvironment, in particular with ECM, 
and if this interaction has a role on metastatic 
migration. This could identify new therapeutic 
targets to hit in order to improve the outcome 
of metastatic ARMS patients.

Saggioro M, D’Agostino S, Rampazzo E, Muraro MG, Crotti S, Zanon C, D’Aronco S, 
Corallo D, Germano G, Agostini M, Aveic S, Bisogno G, Gamba P, Martin I, Pozzobon M
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IN VITRO DYNAMIC CONDITIONS AMELIORATE 
3D DIAPHRAGM-LIKE TISSUE GENERATION AND 
MATURATION

Congenital diaphragmatic hernia (CDH) 
is a severe birth defect that causes the 
abnormal closure of the diaphragmatic 
muscle during foetal life. Current treatments 
include the application of synthetic patches, 
which often leads to hernia recurrence 
due to the materials’ lack of growth and 
integration with the native tissue. In this 
perspective, an innovative approach is 
offered by tissue engineering. Recently we 
have demonstrated the advantages of using 
decellularized extracellular matrix (dECM) 
in vivo to overcome the above-mentioned 
drawbacks. To raise dECM resistance and 
performance, we focused on recellularization 
of dECM with paediatric human muscle 
precursor cells (phMPCs) to generate an in 
vitro tissue-like construct able to augment 
patch integration and muscle regeneration 
in vivo. Today, one of the main challenges 
in skeletal muscle 3D models is to achieve 
the correct cell maturation and alignment 

to obtain functional constructs. Combining 
engineering and biological knowledges we 
made a specific bioreactor platform able to 
mimic the physiological movement of the 
diaphragmatic muscle. We tested different 
protocols of mechanical radial strain 
individually to dECM and phMPCs, evaluating 
the integrity and mechanical properties of 
the matrix, and the myotubes alignment, 
respectively. Then, we recellularized the 
diaphragm and cultivated in dynamic 
conditions. We mechanically stimulated the 
3D constructs for 21 days, demonstrating 
both the maintenance of proliferating cell 
pool and the enhanced myotubes alignment 
and maturation compared to the standard 
static condition. In conclusion, our bioreactor 
is a tunable platform to study dECM and 
cell behaviour and to improve cell homing, 
differentiation and alignment in a 3D 
diaphragmatic muscle model.

Carraro E, Maghin E, Boso D, Caccin P, Giagante M, de Cesare N, Pavan P, Piccoli M

DEVELOPMENT OF PORCINE-DERIVED DIAPHRAGMATIC 
DECELLULARIZED EXTRACELLULAR MATRIX SCAFFOLDS 
FOR CONGENITAL DIAPHRAGMATIC HERNIA REPAIR: 
TOWARD THE CLINICAL TRANSLATION

Congenital diaphragmatic hernia (CDH) is 
a severe malformation of the developing 
diaphragm. An innovative approach for the 
repair of this congenital defect is the use 
of a portion of decellularized diaphragm 
extracellular matrix (dECM) to close the large 
muscle defects, as alternative solution to 
the gold standard treatments (e.g. synthetic 
patches). Recently we have demonstrated 
the advantages of using tissue specific 
decellularized extracellular matrix (dECM) in 
vivo in a mouse model. Here we translate 
our approach to obtain porcine-derived 
dECM as relevant acellular scaffold for future 
preclinical studies and clinical translation. We 
are working on different strategy (perfusion/
agitation) for the decellularization of porcine 
diaphragm that will allow us to use this 
scaffold for different purposes. From one 
hand, the perfusion of reagents through the 

muscle vascular tree will allow us to use 
this scaffold as intact acellular patch; from 
the other hand, decellularization obtained 
after reduction in small parts of the original 
diaphragm would be useful as starting 
material for specific ECM derived bioink. We 
have characterized both the methods of 
decellularization: histological and biochemical 
validation confirmed successful removal of 
cells and DNA, as well as the preservation 
of native ECM components and structural 
architecture. Moreover, we performed pilot 
experiments of scaffold repopulation using 
human muscle precursor cells to explore the 
possibility of recreating a xenograft-derived 
muscle. Starting from Piglet diaphragm dECM 
we also obtained a specific bioink in order to 
explore a different approach to fabricate a 3D 
bioprinted diaphragm

Maghin E, Carraro E, Boso D, Giagante M, Caccin P, de Cesare N, De Coppi P, 
Pavan P, Piccoli M
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