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1. Scientific activity

1.1 - B'Year

The scientific activity of the first year has bedaveloped at the Department of Bio-medical
Sciences, University of Catania, in collaboratiothvDepartment of Internal Medicine of P.O. “G.
Rodolico”, Azienda Ospedaliero-Universitaria “P&iheco-Vittorio Emanuele”, Catania, Italy.

The aim of the study was to investigate on the ol€D4+CD25+ regulatory T cells in HCV-

related liver disease. The study has been evewntymiblished on “International Journal of
Molecular Medicine”.

Evaluation of circulating CD4*CD25" and liver-infiltrating Foxp3™ cells
in HCV-related hepatitis

HCV-related chronic hepatitis is a chronic liveflammation where the immune system is
unable to efficiently clear the viral infection. tAbugh viral factors are certainly involved,
several pathophisiological alterations have alsenbelaimed to be involved in the complex
pathogenesis of this disease. One possibilityas tte naturally tolerogenic microenvironment
of the liver favours development of lymphocyte sibsnot exerting the appropriate effector
functions needed for virus clearance (Mengshol.e2@07; Racanelli and Manigold, 2007).
Recent studies have raised the possibility thattrenic evolution of the HCV infection may
involve regulatory T cells(Treg) (Cabrera et al., 2004), exerting suppressivetionwn the
anti-viral effector immune cells. Tredpave been shown to exhibit a relevant heterogeireit
their differentiation patterns, mechanisms of agtitissue distribution as well as phenotype
presentation (Shevach, 2006; Taylor et al., 200&¢cAyhski et al., 2008). However, the main
Treg subset is believed to be comprised in the TTD4ell subset expressing high levels of
CD25 (CD2%) and the transcription factor FoxpBagural Treg). HCV-specific CD4 cells
displaying this Treg phenotype have been identiiieHCV-related chronic hepatitis (Ebinuma
et al.,, 2008) and the proportions of T¢dtave been correlated to the viral load in the PB.
Therefore, these Treghave been suggested to have a deleterious effedhe anti-viral
immune response impairing the ability to clear itifection and favouring the development of
chronic hepatitis. In line with this possibility,GV-specific Treg have been shown to develop
during the infection and to suppress the anti-wirgbtoxic CD8 cell response. However, the
real impact of these cells on the disease's oukderstill debated (Dolganiuc and Szabo, 2008;
Manigold and Racanelli, 2007).

Aim of this study was to analyse Treg and activagiector cells in the peripheral blood (PB),
and Treg cells in liver biopsies of patients witlCWrelated chronic hepatitis and correlate
these data with key disease parameters such asiajrebcansaminase levels and histological
activity, in order to provide further informatiom@ut the role of these cells in this infection.
Results showed that Tregqfiltrating the liver correlate with high levelsf activated/effector
cells in the PB and lower serum transaminase |eswgjgesting that these cells play an effective



role in modulating the immune response to HCV whiteting damage to the liver.

Our results show higher proportions of CB®29°" and IFNy* cells in the patientsBy
contrast, the proportions of peripheral COB25" cells did not significantly differ. The eleven
patients displaying Foxp3ells in the liver infiltrates showed significanthigher proportions
of peripheral CDACD25°" cells. Moreover, we found lower serum transamirasels in the
patients with Foxp3immunohistochemistry, although only for ALT suclffetence resulted
statistically significantln conclusion, these data suggest that the presenteegs infiltrating
the liver is associated with high levels of actdieffector T cells in the peripheral blood and
lower activity of hepatitis. Therefore, livarfiltrating Tregs might play a role in limiting tissue
damage and support an effective immune responsesagCV.

1.2 - 29 Year

The scientific activity of the second year can h#ecentiated into four fields of interest:
manuscript revision, analysis of hospital activitgta in the field of transfusion medicine (both
diagnostic laboratory and blood donation activjtiessearch laboratory (2 activities).

1.2.1 Manuscript revision

A partial revision of the data of the manuscigmaluation of circulating CD4+CD25+ and liver-
infiltrating Foxp3+ cells in HCV-associated liveisgase has been necessary prior to publication.
The manuscript has been eventually publishethtarnational Journal of Molecular Medicinsee
publication list below).

1.2.2 Transfusion medicine and other clinical actity

My activity at the Immunohematology and Transfushedicine Service at Ulss5, in Vicenza, has
led to two significant reports, among which one hasn published as an abstract to the SIMTI's
40° Convegno Nazionale di Studi di Medicina Traisiugle, and reports on a Neonatal Haemolytic

Disease case from the rare form of ABO incompatybih an African newborn; the second report is

still under compilation and deals with the barri¢ghat prevent or discourage extra-European
immigrants from blood donation.

Another report has been published about an atygiasé od cryoglobulinemia, in collaboration

with the rheumatology unit of Ospedale Cannizz&atania.

1.2.3 Research laboratory at the University of Cataia

The activity at the University of Catania has bdéecused on the role of the molecule CD155
(Nectin-like 5 or Polio Virus Rreceptor [PVR]) ime skin microenvironment. For this purpose,
different biological materials have been analyzeath as stabilized melanoma cell lines, stabilized
cheratinocytes, and different kinds of skin biopsl&ke melanoma biopsies or nevi biopsies.
Analysis performed has been flow cytometry on tkeé knes, immunohistochemistry, Reverse
Transcriptase PCR and eventually Micro-Array inthé samples. The results have been published
on Oncotargetournal.



Nectin like -5 overexpression correlates with the malignant phenotype in
cutaneous melanoma

NECL-5 is involved in regulating cell—cell junctisnin cooperation with cadherins, integrins and
platelet-derived growth factor receptor, that aseeatial for intercellular communication. Its rate
malignant transformation was previously describkéchas been reported that transformation of
melanocytes is associated with altered expresdi@dioesion molecules suggesting the potential
involment of NECL-5 in melanoma development andgpasis. To shed light on this issue, the
expression and the role of NECL-5 in melanoma ésswas investigated by bioinformatic and
molecular approaches. NECL-5 was up-regulated labtthe mRNA and the protein levels in
WM35, M14 and A375 cell lines compared with norma¢lanocytes. A subsequent analysis in
primary and metastatic melanoma specimens confirnfed vitro” findings. NECL-5
overexpression was observed in 53 of 59 (89.8%) haof 12 (100%), primary melanoma and
melanoma metastasis, respectively; while, low esgpom of NECL-5 was detected in 12 of 20
(60%) benign nevi. A significant correlation of NEG overexpression was observed with most of
known negative melanoma prognostic factors, inclgdymph-node involvement (P = 0.009) and
thickness (P = 0.004). Intriguingly, by analyzirige tlarge series of melanoma samples in the Xu
dataset, we identified the transcription factor Yafhong genes positively correlated with NECL-5
(r = 0.5). The concordant computational and expenital data of the present study indicate that the
extent of NECL-5 expression correlates with melaagrogression.

1.4Research laboratory at the Laboratory of Advanced @llular Therapies (LTCA),
Vicenza

At the end of the second year, | started a newabotation with the Laboratory of Advanced
Cellular Therapies (LTCA), Vicenzaaboratorio di Terapie Cellulari Avanza(gTCA), part of the
haematology department of San Bortolo HospitaVigenza, is a new facility on its way to obtain
the accreditation for the advanced cellular mamipoih and for the production of Advanced
Therapy Medicinal Products (ATMP) under GMP quabktgandards. Presently, LTCA is already
working at GLP quality level and is carrying on fdient research progects in the field of
immunology and hematology.

My progect at LTCA has been developed during thl thear, mainly focusing on the preclinical
development of adoptive T cell-based immunotherap@uotocols for the prevention and the early
treatment of tumoral relapses and opportunistiedndns in onco-hematological patients after
HSCT.

1.3 - 39 Year

The scientific and research activity of the thihy has been entirely developed at the Laboratory
of Advanced Cellular Therapies (LTCA), Vicenza.

The Laboratorio di Terapie Cellulari Avanza{&TCA), part of the haematology department of San
Bortolo Hospital, in Vicenza, is a new facility ats way to obtain the accreditation for the
advanced cellular manipulation and for the producibf Advanced Therapy Medicinal Products
(ATMP) under GMP quality standards.. Presently, BT already working at GLP quality level
and is carrying on different research progects@nfield of immunology and hematology.

My activity at LTCA focused on the optimization apdeclinical development of adoptive cell-
based immunotherapeutic protocols for the prevaraiod the early treatment of tumoral relapses
and opportunistic infections in onco-hematologatients after HSCT. Results will be discussed in
the final thesis.



1.3.1 Introduction

Adoptive transfer of lymphocytes with anticanceoperties has the potential to break the tolerance
to tumour antigens and to generate high aviditgatdir T-cells. Cytokine-induced killer cells (CIK)
are obtained ex-vivo by culturing for 21 days pkeal blood mononuclear cells (PBMC) obtained
by leucapheresis or by density gradient separdftiom whole blood, in a interferon gamma
(IFNgamma), interleukin-2 (IL-2) and anti-CD3 motmtal-antibody (mAb) enriched medium, as
firstly described by Negrin (2001).

CIK have demonstrated an effective antitumor pagérdoth in vitro and in vivo against solid
tumours and haematological malignancies. Bulk Céflsccan be described as an heterogeneous
population constituted of a majority of cells wghCD3+CD56+ phenotype (NKT) and a minor
fraction of NK (CD3-CD56+) and T lymphocytes (CD3386-). Compared to the so called
“lymphokine-activated killer cells”, the use of Ciffers advantages because of their better in vivo
activity without the need of exogenous administraiof IL-2.

Among the bulk of CIK cell population, significantienctional other than phenotypical differences
can be observed. CD3+CD56- cells display a limagtoxic activity if compared to that of CD3+
CD56+ and CD3-CD56+ cells. On the other side, thiest two populations show a low
proliferative potential, thus making their isolatesk unfeasible, as theu would not grant a sufficie
long term immunity. However, it is known that CD33»86+ cells in the CIK bulk derive from the
CD3+CD56-CD8+ cytotoxic T cells (CTL), acquiring GIAM (CD56) surface molecule during the
culture. This polulation, though displaying limitegtotoxic activity when compared to the other
mentioned populations, show great proliferativeeptil. Therefore, they could represent the
population granting the long term immunity onceusgd to patients.

The main limitation preventing the successful ciahi translation of several adoptive
immunotherapy strategies including CIK is the oft@ént of sufficient numbers of anti-tumor
immune effectors cells and their in-vivo persiseenthe antitumor activity of CIK seems to be
associated with the CD3+CD56+ subset which hasrawitro” fold expansion that varies from few
to more than 1000 folds. The reason of this valitgbis unclear and additional strategies are
currently under investigation to improve expansiates especially in “poor expander” patients.
The percentage of CIK CD3+CD56+ cells at the endexgfansion is critical in predicting the
efficacy of the therapy “in vivo”, and constitutas essential criteria for batch release. Receat dat
show that NKT (CD3+CD56+) cells reach the highestoentration in culture from day 17 to day
21, whereas a delay from one to a few days in ltalesting causes a dramatic drop of their
concentration. Understanding the CIK growth dynanrdould provide significant insight into the
limiting steps involved in cell expansion and diéfetiation. Recent studies of multivariate analysis
have shown as it is possible to identify criticehéck-points” during the in-vitro expansion, useful
to predict the final outcome of the CIK culture.rther efforts seem therefore necessary to optimize
the expansion procedures.

Interesting studies have focused on the other dipalk copresent in the initial PBMC culture, like
neutrophils and monocytes. Activated neutrophilgehiaeen shown to be able to increase cytotoxic
activity of both NK and T cells. The role of moneey is, on the other hand, still controversial.
Other studies point out how diffeneces in the isota procedures might be responsible for
significant functional differences in the final kegar product.

Present issues are then whether these populawimg incidentally present in the initial PBMC
culture as residual contaminants, can influencefitred outcome of CIK expansion, and whether
different qualities of the reagents used for gnadeeparation can make a significant difference.
The aim of my study was to evaluate the impact esldvance with regard to cell recovery,
expansion capacity, phenotypical and functionaltuies of CIK cells cultured from PBMC
obtained from different density gradient separateagents.



1.3.2 Materials and Methods

Sample collection

Samples have been obtained by buffy-coats of wihloled donations from healthy blood donors.
Isolation of PBMC

PBMC have bee obtained by density gradient cegation of buffy-coats by using four different
reagents: GE-Healthcare Ficoll-Paque PLUS, Signthiétt Histopaque®-1077 Hybri-Max™,
Biochrom Biocoll, Axis-Shield Lymphoprep.

Cell culture

CIK expansion has been obtained by using Negriotopol (see references).

Cell count

Cell counts have been performed by optical micrpsomount on Blrker chamber by using trypan
blue staining at days 3, 7, 10, 14, 17, 21.

Phenotypical analysis

Phenotypical analyisis have been performed by figtometry, by using the following antibodies:
CD3, CD4, CD8, CD56, CD19, CD14, CD33, CD45. Anaysere performed at days 3, 7, 10, 14,
17, 21.

Cytotoxicity assay

Cytotoxicity assays have been performed by usitcpoarelease assay, at days 7, 14, 21.
Statistical analysis

Statistical analysis have been performed by usiN@XA test by Prism 5 software (Graphpad, San
Diego, CA), and by Turkey's post-test for multigleuple comparisong<0,05 was considered
significant.
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3. Conferences and seminars
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Magdeburg, Germany. Catania, Aprif!, @011.
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laboratorio. Parma, November, 152011.
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perfezionamento universitarioniversita degli Studi di Milano; 19-23 marzo 2012.
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April 9™, 2013.
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