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EEREEE RELAZIONE SULL’ATTIVITA’ SCIENTIFICA

Introduzione

La valutazione dell'attivita scientifica di un gruppo di ricercatori si basa su alcuni indicatori adottati ormai
internazionalmente. | ricercatori dello HuGeF nel 2014 hanno pubblicato 137 articoli su riviste scientifiche;
questo risultato rappresenta un incremento di pit del 30% rispetto al risultato del 2013 e porta il numero totale
di pubblicazioni nel quinquennio 2010-2014 a 430. Il numero di citazioni di articoli dello HuGeF nel 2014 &
stato di 1573 in linea con il valore del’anno precedente mentre I'lmpact Factor totale degli articoli pubblicati
nel 2014, che € un indice del valore scientifico delle riviste su cui vengono pubblicati, & risultato essere 830 ,
un valore in forte crescita rispetto a quello dellanno precedente (595). Tali valori confermano un’ottima

produzione scientifica di livello internazionale e in continua crescita.

La produzione scientifica del 2014 e di tutto il quinquennio 2010-2014 é stata oggetto di un'attenta valutazione
da parte del Comitato Scientifico Internazionale che si € riunito il 5 e 6 Febbraio 2014 presso la sede dello
HuGeF in via Nizza 52. Alla riunione hanno partecipato, oltre al Presidente dello HuGeF, Prof. Alberto Piazza
e al Direttore, Prof. Gianluca Severi, il Prof. Marcus Feldman (Stanford University), il Prof. Lucio Luzzatto
(Istituto Toscano Tumori), il Prof. Alberto Mantovani (Istituto Clinico Humanitas e Universita di Milano), e il
dott. Alain Tedgui (INSERM). Il Prof. Margaritondo non ha potuto partecipare alla riunione ma ha fatto
pervenire al Comitato la sue valutazioni scritte. La valutazione dell'attivita scientifica delle cinque Unita di
ricerca dello HuGeF é stata fatta sulla base della produzione scientifica descritta nel documento “HuGeF,
Scientific Report 2010-2014" e sulla base delle presentazioni dei ricercatori. Al termine di questa vautazione il
Comitato Scientifico ha rilasciato il documento di sintesi che é riportato di seguito nella sua forma completa in

inglese.

II Comitato ha valutato molto positivamente la produzione dello HuGeF che viene definita come un’Ente
robusto e innovativo. Il livello scientifico dei gruppi di ricerca e I'attivita durante il quinquennio 2010-2014 sono
stati giudicati da molto buono ad eccellente. Infine, il Comitato ha indicato alcune aree che potrebbero essere
sviluppate ulteriormente tra cui la maggiore interazione tra le varie componenti del’Ente e la necessita di

espandere e rafforzare il ruolo dello HuGeF nella formazione di studenti soprattutto di dottorato.
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Giudizio di sintesi del Comitato Scientifico (originale in inglese)

The committee’s overall assessment of HuGeF is very positive: it leaves the impression of a robust and
innovative research institution that is undergoing impressive growth. The many outstanding achievements of
2010-2014, revealed by the sub-reports from the individual research units, are certainly not exaggerated.
These achievements are presented in a somewhat conservative fashion. The quality and quantity of the
research justifies a more aggressive presentation than in the report.

When the two kinds of extramural funds (“external funding” and “in-kind contributions”), which the committee
suggests to rename “extramural funding — HuGeF managed” and “extramural funding — externally managed”
respectively, are added together, the ratio between extramural and internal funding is very good or even

excellent.

HuGeF is on the right path to further improve its stature in the forthcoming years. The committee makes the

following two general suggestions for HuGeF’s overall strategy.

e The interactions and cross-fertilizations between the different components of the institution should be
further enhanced. The means to achieve this objective could be, for example, expanded ad hoc funding
for internal collaborations across different units. Such collaborations offer HuGeF a unique opportunity to
boost its stature along non-conventional lines. This avenue should be encouraged with financial stimuli
and other instruments.

e  The role of HuGeF in doctoral education should be expanded: ten Ph.D.s in five years is a minimum but
still not sufficient level. There are several reasons that make this expansion desirable. HuGeF should set
new and ambitious objectives about its overall number of Ph.D. candidates and, if necessary, establish
additional academic links both nationally and internationally to achieve them.

The Scientific Committee recommends continuation of a strategy that is obviously working and paying

dividends in both excellent quantity and quality of research produced by HuGeF.

Nelle pagine che seguono verranno indicati, per ogni Unita di ricerca, il titolo del programma di ricerca, la
composizione del gruppo, la produzione scientifica dell'esercizio e sara riportato il giudizio del Comitato

Scientifico.
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Unita di Epidemiologia genetica e molecolare

Titolo del “programma di ricerca”: integrazione di esposizioni ambientali, stili di vita, informazioni

genomiche ed epigenomiche, esiti di malattie e fenotipi intermedi in grandi studi prospettici

il

< i

o

Composizione dell'unita di ricerca

Paolo Vineis, Capo Unita (HuGeF) e professore (Imperial College London)
Alessio Naccarati, Ricercatore Senior (HuGeF)

Silvia Polidoro, Ricercatore Senior (HuGeF)

Sabrina Bertinetti, Assistente di Progetto (HUGeF)
Rossana Critelli, Post-doc (UniTo, HuGeF)

Sonia Tarallo, Studente di Dottorato (UniTo, HUGeF)
Manuela Assumma, Tecnico di laboratorio (HuGeF)
Erica Ponzi, Biostatistico (HuGeF)

Daniela De Maria, Post-doc (Citta della Salute / AIRC)
Francesca Fasanelli, Studente di Dottorato (UniTo)
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Produzione scientifica
II gruppo di ricerca nel 2014 ha pubblicato 84 articoli su riviste scientifiche internazionali (50 nel 2013 e 222
nel quinquennio 2010-2014). Lo HuGeF risulta come ['lstituzione principale (primo o ultimo autore affiliato a
HuGeF) in 11 delle pubblicazioni del 2014 (in 9 nel 2013 e 49 nel quinquennio 2010-2014). L'Impact Factor
totale delle pubblicazioni del gruppo di ricerca nel 2014 risulta pari a 830 (595 nel 2013 e 1420 nell'intero
quinquennio 2010-2014).

Report di valutazione della presente Unita di ricerca emesso dal Comitato Scientifico

Since the creation of the HuGef in 2010 Paolo Vineis has been conducting an exciting program on population-
based genetic and molecular epidemiology aimed at : (a) integrating environmental and lifestyle exposures in
large cohort studies; (b) improving assessment of exposure to risk factors; (c) contributing to the elucidation of
mechanisms of disease; and (d) contributing to the identification of early disease markers. Vineis' laboratory at
HuGeF has been performing GWAS-related analyses (both primary and replication phases), as well as epigenetic
and epigenomic analyses. In the course of the five years of activity his unit has been able to identify novel
biomarkers based on DNA methylation analysis. They recently discovered that DNA methylation of ABCG1 plays
a major role in linking adiposity with disturbances in lipid metabolism and insulin resistance, which may represent
a marker for those at higher risk of obesity-related diseases.

Particularly interesting and innovative is this unit's overall program on the “exposome”, a concept that that he
contributed to promote, aimed at studying the role of the environment in human disease by integrating the totality
of exposures from a variety of sources including chemical agents, biological agents, radiation and psycho-social
components from conception onwards, over a complete lifetime. To perform “exposome” research his unit has
access to a number of large databases.

P. Vineis is widely considered as a leading authority in his field. He is the PI of the EPIC study in Turin, and
leader of the Working Group on Biomarkers within this large European study. He is the Pl of the Exposomics
grant funded by the European Commission in 2011 under the FP7 framework program. His research unit is
strongly embedded in international networks and is well-reputed on the international scene. The group is highly
productive. Over the 2010-2015 period Vineis' group published 222 articles, in prestigious journals including

Nature Genetics, The Lancet, and Human Molecular Genetics.

FUTURE

During the next four years Vineis' group will be involved in the LIFEPATH project funded by the EU
Framework Programme for Research and Innovation (Horizon 2020), aimed at understanding the
determinants of diverging ageing pathways of individuals belonging to different socio-economic groups. The
HuGeF group will coordinate of the workpackages on the epigenomic analysis with a contribution of 1 M

Euros.
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Unita di Variabilita genomica nelle popolazioni umane e malattie complesse

Titolo del “programma di ricerca”: analisi di variabilita genomica nelle popolazioni umane, in particolare per

la ricostruzione della struttura genomica italiana e per lo studio della relazione tra le varianti genetiche, gli

aplotipi, i cambiamenti epigenomici e le malattie complesse

Composizione dell’'unita di ricerca

Giuseppe Matullo, Capo Unita (HuGeF) e professore associato (UniTo)

Cornelia Di Gaetano, Tecnico di Ricerca Senior (UniTo)

Simonetta Guarrera, Assistente di Ricerca (HuGeF)

Alessandra Allione, Assistente di Ricerca (HuGeF)

Fabio Rosa, PhD, Post-doc Senior (HuGeF fino a novembre 2014)

Barbara Pardini, PhD, Post-doc (HuGeF e Fondazione Veronesi Fellow fino al 28/02/2016)
Alessia Russo, Studente di Dottorato (UniTo e Fondazione Veronesi Fellow fino al 31/12/2015)
Giovanni Fiorito, Studente di Dottorato (UniTo e HUGeF)

Elisabetta Casalone, Studente di Dottorato (UniTo)

Clara Viberti, Studente di Dottorato (UniTo)
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Produzione scientifica
Il gruppo di ricerca nel 2014 ha pubblicato 19 articoli su riviste scientifiche internazionali (18 nel 2013 e 72 nel
quinquennio 2010-2014). Lo HuGeF risulta come [lstituzione principale (primo o ultimo autore affiliato a
HuGeF) in 6 delle pubblicazioni del 2014 (in 8 nel 2013 e 21 nel quinquennio 2010-2014). L'lmpact Factor
totale delle pubblicazioni del gruppo di ricerca nel 2014 risulta pari a 102 (76 nel 2013 e 422 nell'intero
quinquennio 2010-2014).

Report di valutazione della presente Unita di ricerca emesso dal Comitato Scientifico

Prof. Matullo’s group has published 81 papers over the five years since CSP funding began. Of these,
members of the group were first, last, or corresponding author for 22 of those. The group has a large number
of Italian and foreign collaborators. During the past five years, the group received 1.861 million euros from
CSP, 0.228 million euros in external grants, and 0.31 million in “in-kind” contributions. This unit has been
involved in disease association studies and genetic/environmental epidemiological studies. They propose to
use Italian population genomics to establish an appropriate control group for GWAS studies and to be able to
correct for population stratification. The group has already analyzed more than 600 samples from eleven
Italian provinces and plans to collaborate on the analysis of a much larger nationwide sample in the future. In
addition the group plans new collaborations involving genomics and epigenomics of a variety of diseases.

The first set of projects over the past five years was devoted to genomic and epigenetic associations with
malignant pleural mesothelioma (MPM), an asbestos associated cancer. They identified a number of
differentially methylated regions of DNA associated with MPM. The group is extending this work to the
experimental study of DNA methylation and gene expression levels in cells exposed to asbestos These
findings have been incorporated into several publications.

A second series of studies has involved DNA repair capacity and its genomic associations, first on healthy
subjects and then on lung cancer patients undergoing chemotherapy. Using monozygous twin pairs, they
have also identified differentially methylated regions of DNA in smokers and non smokers. Other studies of
association of cancers, especially bladder cancer, with DNA repair phenotypes and methylation profiles and
numbers of different miRNAs have been carried out or are under way.

Another set of projects examines lifestyle, genomic, and epigenomic correlates of cardiovascular disease.
Part of this is included in the EPIC project (Vineis), and the focus of this group is methylation profile
associations with CVD. They have also analyzed lifestyle and age-related markers as well as other
biomarkers for CVD, such as leukocyte telomere length (LTL).

The third main group of projects involves assessing genomic variation in the Italian population. One goal of
these studies is to elucidate the history of migrations to Italy within the country and from around the
Mediterranean, and which genes might exhibit signals of natural selection. This involves a lot of statistical

analysis of genomic variation, including single nucleotide and copy number variations. Sardinia has been a
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special focus of this work. This project will expand to include more than 3,000 samples with the aim to
produce an Italian genomic-wide database that will be clinically useful for case control studies of many
diseases.

FUTURE

Future studies aim to identify genomic markers for early identification, prognosis and potential therapies for
cancers and other diseases. This group will also be important participants in the Italian Genome Project,
which aims to produce a nationally representative control sample for disease association studies. Finally, they

propose to identify drug susceptibility variants through GWAS and EWAS studies of adverse drug reactions.
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Unita di Genetica del sistema immunitario

Titolo del “programma di ricerca”: regolazione genetica, recettori di superficie e molecule solubili nel

controllo dell'interazione tra tumore e ospite

Composizione dell’unita di ricerca

Silvia Deaglio, Capo Unita (HuGeF) e professore associato (UniTo)

Tiziana Vaisitti, Post-doc Senior (HuGeF) e assegnista di ricerca (HuGeF / UniTo)

Davide Brusa, Post-doc borsista di ricerca (Ministero Sanita / UniTo) e Responsabile Cell Sorter (HuGeF)
Francesca Arruga, Post-doc Senior (Beat Leukemia SIES Fellow)

Roberta Buonincontri, Post-doc e borsista di ricerca (UniTo e MIUR)

Sara Serra, Post-doc (HuGeF e AIRC)

Valentina Audrito, Post-doc (HuGeF e FIRC Fellow)

Cinzia Bologna, Studente di Dottorato (fino a dicembre 2014), assegnista di ricerca (Unito / HuGeF)
Branimir Gizdic, Post-doc assegnista di ricerca (UniTo / Cariplo)

Maria Lamusta, Tecnico di laboratorio (HuGeF)

Katiuscia Gizzi, Tecnico di laboratorio (HuGeF)
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Produzione scientifica
Il gruppo di ricerca nel 2014 ha pubblicato 11 articoli su riviste scientifiche internazionali (8 nel 2013 e 51 nel
quinquennio 2010-2014). Lo HuGeF risulta come [lstituzione principale (primo o ultimo autore affiliato a
HuGeF) in 6 delle pubblicazioni del 2014 (in 4 nel 2013 e 19 nel quinquennio 2010-2014). L'lmpact Factor
totale delle pubblicazioni del gruppo di ricerca nel 2014 risulta pari a 68 (47 nel 2013 e 318 nellintero
quinquennio 2010-2014).

Report di valutazione della presente Unita di ricerca emesso dal Comitato Scientifico

The general focus of the Immunogenetics Unit lead by Prof. Silvia Deaglio is translational in nature, namely
chronic lymphocytic leukemia. This disease is very heterogenous in terms of genetic alterations and
interaction with the microenvironment. The group lead by Silvia Deaglio has a strong background in the field
both in terms of contributions and collaborations. The work over the last five years has developed along three
main “streams” of research as defined in the Report and in the oral presentation.

A first stream of research is related to the role of extracellular nucleotides in the interaction between tumor
and host. Here the group has made seminal contributions within a general concept of an “adenosinergic
balance” in lymphoid organs affected by chronic lymphocytic leukemia (CLL). In terms of translation, it is
interesting that agents such as Ibrutinib and Lenalidomide affect the cellular level of CLL at various levels.

A second line of work is focused on immunomodulatory pathways. Two specific topics are related to the
PD1/PDL1 axis and to HLA-G. These studies are conducted in collaboration with clinicians and include
melanoma. In many respects these studies depend on external collaboration. A third topic within this general
line is focused on CD150 in CLL homeostasis. This effort is coherent with the general translational focus of
the Unit on CLL.

The third “stream of work” is focused on the genetic complexity of tumor-host interactions and stems from a
strong collaboration with Professor Gaidano in Novara and Professor Dalla Favera in New York. The focus is
once more on CLL and in addition on splenic marginal zone lymphoma. Specific areas of work include Notch-
1, Notch-2 and KLF2.

The Unit has produced fifty publications including solid high profile specialty journals such as Blood and
Leukemia. In addition, through collaborations the Unit has published in high profile journals such as J. Exp.
Med and J. Clin. Oncol. The Unit has improved considerably in terms of competitive external funding, in

particular from the Italian Association for Cancer Research.

FUTURE
This is a productive unit with strong high quality collaborations and steady solid productivity (e.g. Blood,
Leukemia). It fits perfectly with the perspective of a more translational future mission of HuGeF. The

PD/PDL1 ongoing story is interesting but the group should be aware that this is a crowded very competitive
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field. The Scientific Committee feels that the Group Leader should make an effort to focus and reach the level
of high profile general interest journals. It is good news that in future work on molecular mechanisms (e.g.
Notch), members of the unit will be primary players in the context of a division of labour with collaborators. In

the same vein an effort should to secure more international funding.
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Unita di Epigenetica

Titolo del “programma di ricerca”: modifiche epigenetiche che controllano I'identita e la differenziazione

delle cellule

Composizione dell'unita di ricerca

Salvatore Oliviero, Capo Unita (HuGeF) e professore (UniTo)
Francesco Neri, Ricercatore (HuGeF)

Danny Incarnato, Post-doc (HuGeF)

Francesca Anselmi, Post-doc (AIRC)

Mara Maldotti, Studente di Dottorato (UniTo)

Stefania Rapelli, Studente di Dottorato (Unisi)

Anna Krepelova, Post-doc (AIRC)

Caterina Parlato, Tecnico di laboratorio (HuGeF)
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Produzione scientifica
Il gruppo di ricerca nel 2014 ha pubblicato 10 articoli su riviste scientifiche internazionali (6 nel 2013 e 19 nel
quinquennio 2010-2014). Lo HuGeF risulta come ['Istituzione principale (primo o ultimo autore affiliato a
HuGeF) in 7 delle pubblicazioni del 2014 (in 5 nel 2013 e 14 nel quinquennio 2010-2014). L'lmpact Factor
totale delle pubblicazioni del gruppo di ricerca nel 2014 risulta pari a 67 (63 nel 2013 e 149 nellintero
quinquennio 2010-2014).

Report di valutazione della presente Unita di ricerca emesso dal Comitato Scientifico

The HuGeF Unit of Epigenetics, headed by Salvatore OLIVIERO, has conducted over the past four to five

years a totally original analysis, on a genome-wide scale, of the patterns and mechanisms of DNA

methylation. The ambitious objective of the group is to understand in detail the mechanisms by which key
players in chromatin remodelling (which include site-specific transcription factors, chromatin modifiers as well
as non-coding RNAs) establish epigenetic modifications and influence cell fate. Specifically, by combining
molecular biology and functional genomics they intend to elucidate the molecular mechanism and epigenetic
modifications that can either maintain pluripotency in Embryonic Stem Cells (ESC), or enable their
differentiation, or cause cell transformation. For these purposes they have set up enabling technologies,
including transcriptome analysis, phenotypic analysis of ESCs in vitro and in vivo, gene editing by

CRISPR/CAS9, TALEN. Among important achievements of the group suffice it to quote the following.

o Defining the DNA methylation specificity and the functional role of each individual member of the family of
de novo DNA methyltransferases.

e DNMT3L, which on its own is catalytically inactive, while on one hand it co-operates with other members
of the family in DNA methylation, has been shown to also play a regulatory function by repressing
methylation of developmental genes: thus enabling their prompt activation during the early stages of cell
differentiation.

e A new method has been introduced in order to map, genome-wide at single base level of resolution, the
intermediates of DNA demethylation 5-formylcytosine and 5-carboxylcytosine. This method has made it
possible to reveal that, contrary to previous assumptions, promoters of highly transcribed genes are
methylated and demethylated at a high turnover rate.

e The methylation of the gene body depends specifically on the DNA methyltransferases family member
DNMT3B: methylation of the gene body by this enzyme prevents ectopic initiation of transcription and
enhances the efficiency of RNA splicing.

e Expression analysis of the Ten Eleven Translocation protein TET1 and 5hmC mapping in normal human
cells and in tumors of the colon have led to the discovery that TET1 is an onco-suppressor; and that its

down-regulation is an early event in tumor formation.
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e A new computational approach has been developed for modelling the secondary structure of RNA, and
for identifying microRNA targets on the transcriptome. This will also afford a new way to explore the
functional role of RNA modifications.

It was the unanimous impression of the HuGeF Scientific Committee that this is cutting edge work that has

already contributed substantially to a new understanding of the mechanisms and functional role of DNA

methylation. Salvatore Oliviero and his group publish few papers, but they are all in prime journals, including

Cell'and Cell Reports. In addition, there is a logical plan for the continuation of this work.

FUTURE

e The study of epigenetic events looms large in two other Units of HuGeF, namely those led by Paolo
Vineis and by Pino Matullo. The studies on the epigenome conducted in these two units aim essentially at
the discovery of new markers for screening, early diagnosis and prognosis of tumors and other diseases:
it seems ideal that such studies can be supported by the very fundamental work on epigenetics
conducted in Oliviero’s Unit. There are few institutions anywhere that can offer such a combination of
expertise.

e The Scientific Committee understands that in the future the Compagnia di San Paolo intends to prioritize
its support of Translational Research aiming to improve Medicine. In this respect the Epigenetics Unit
seems to be well positioned, since several applications will be significantly enhanced by elucidating the
fundamentals of epigenetic mechanisms, including: (a) the understanding of diseases in which cell
differentiation is disturbed (e.g., myelodysplastic syndromes); (b) improving the efficacy and the
specificity of epigenetic therapeutics; (c) optimizing the production of induced Pluripotent Stem Cells

(iPSC) for the purposes of gene therapy.
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Unita di Inferenza statistica e biologia computazionale

Titolo del “programma di ricerca”: sviluppo di tecniche di analisi di dati sperimentali di ampia scala ispirate

alla fisica statistica per l'inferenza di meccanismi di interazione in sistemi biologici complessi

Composizione dell'unita di ricerca

Riccardo Zecchina, Capo Unita (HuGeF) e professore (PoliTo)
Andrea Pagnani, co-Pl (HuGeF) e Ricercatore “RTDA” (PoliTo)
Alfredo Braunstein, co-PI (HuGeF) e Ricercatore (PoliTo)
Marco Zamparo, PRIN Post-doc (PoliTo)

Carla Bosia, Ricercatore (HuGeF)

Carlo Baldassi, ERC Post-doc (PoliTo)

Alireza Alemi-Neissi, NEC Post-doc (PoliTo)

Andrea Gamba, professore associato (PoliTo)

Alessandro Pellizzola, professore associato (PoliTo)
Alessandro Ingrosso, Studente di Dottorato (PoliTo)

Christoph Feinauer, Studente di Dottorato (PoliTo / NETADIS Marie Curie ITN)
Thomas Gueudre, ERC Post-doc (PoliTo)

Carlo Lucibello, ERC Post-doc (PoliTo)
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Claudio Borile, ERC Post-doc (PoliTo)

Anna Muntoni, Studente di Dottorato (PoliTo)
Jacopo Bindi, Studente di Dottorato (PoliTo)
Luca Scaglietti, Studente di Dottorato (PoliTo)
Federica Gerace, Studente di Dottorato (PoliTo)
Marco Del Giudice, Studente di Dottorato (PoliTo)

Produzione scientifica
Il gruppo di ricerca nel 2014 ha pubblicato 11 articoli su riviste scientifiche internazionali (21 nel 2013 e 66 nel
quinquennio 2010-2014). Lo HuGeF risulta come [lstituzione principale (primo o ultimo autore affiliato a
HuGeF) in 6 delle pubblicazioni del 2014 (in 14 nel 2013 e 44 nel quinquennio 2010-2014). L'lmpact Factor
totale delle pubblicazioni del gruppo di ricerca nel 2014 risulta pari a 54 (72 nel 2013 e 257 nell'intero
quinquennio 2010-2014).

Report di valutazione della presente Unita di ricerca emesso dal Comitato Scientifico

The qualitative and quantitative progress of this unit since its previous analysis by the scientific committee is
very impressive. Specifically, the team solved most of the problems that were formally or informally identified
at that time, and in particular the level of the publications. The article record is outstanding; the group had 67
publications since joining HuGeF, and many of these were in the best journals. The research unit is obviously
on the right track and should be encouraged and supported in its strategic choices.

The funding record is also excellent, after correcting the possible misunderstanding outlined above; the overall
extramural funding is well above 50% of the total resources, and includes grants from very competitive
sources.

The basic reasons for this success history are two. First, the unit continued to intensively work on the
development of new algorithms and methods that derive from genetic biochemical and epidemiological
problems. This has avoided a “handle cranking” approach, which is the ever-present risk for computational
research. Second, the investment in the development of algorithms and methods is now paying big dividends,
in the form of results concerning a series of practical and frontline problems in the biological sciences.

The different research lines of the unit are well balanced, and all show evidence of excellent productivity. The
group’s work on protein-protein interactions that are revealed by the “direct coupling analysis” (DCA) is a very
powerful example of the use of computational techniques to translate evolutionary ideas into practically
important information. Such interactions may have important ramifications for drug delivery, for example. The
group’s research on competing endogenous RNA not only addressed an important problem in systems
biology but also suggested experiments that were done and validated the computational work. This research

projects well into the group’s future plans for single cell genomics. Finally, their recent results on the “patient-
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zero problem”, concern a very intriguing and timely issue. This research produced an innovative Bayesian
algorithm to attack the problem of finding the original source of an epidemic that spreads by contact across a
network of individuals. In addition to estimating this “patient zero”, the algorithm also allows other key features
of an epidemic, such as its age, to be estimated from snap-shot data on the current state of the epidemic. We
specifically note the 2014 Physical Review Letters article on this subject, arguably one of the top contributions
during that year to the interface between epidemiology and computational physics. We anticipate further
progress along this line, stimulated by the increasing public interest in epidemiology. These results are so
important that the group might consider writing a paper summarizing the results in non mathematical terms
accessible to other scholars of infectious diseases.

Concerning future developments of the unit, the scientific strategies presented in the report are exciting, timely

and convincing. We might offer suggestions on two general issues that could boost the visibility of the unit,

both nationally and internationally:

e A major effort is underway, under the leadership of the Italian Institute of Technology, to coordinate the
national efforts in the multi-faceted domain of computational science. This is an important and timely
endeavor, considering in particular the traditional and exceptional strength of the country in this area.
The program, called “Compunet”, is open to external collaborations. HuGeF should explore possible
collaborations with the program and with its components, which could further increase this unit's
productivity and would certainly enhance its visibility.

e  Second, further collaborations with other parts of HuGeF are strongly recommended. A computational
unit of this class is a unique asset for the institution that should be fully exploited. Innovative
collaborations should be aggressively sought and liberally supported. The practical experience of many
other institutions shows that this is a guaranteed avenue to top-level international status and to excellent
worldwide visibility. The HuGeF leadership is strongly encouraged to stimulate, with practical and
innovative measures, further evolution in this direction. Collaboration has already been initiated between
Zecchina’s group and Oliviero's concerning computational investigations of molecular structures of RNA,
among other important biomolecules. This will be crucial to the success of the “functional Genomics”
initiative. There is clearly room for collaboration with the groups of Matullo and Vineis, which are heavily
involved in analysis of large data sets. Cross-talk between the population and systems approaches could

be very productive.

FUTURE
e  Zecchina is proposing projects in computational neuroscience, including the role of miRNA in synaptic
plasticity and extending current simple computational models of learning through neural nets to include
more realistic properties of synapses. This is an ideal new class of problems for this group of highly

trained computational biologists.
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e As systems medicine matures as a field in medical schools, Zecchina's group is well positioned to
become a leader in using systems tools for both basic and applied medical science.
e  The group might consider taking the time to write versions of their more mathematical papers that are

more narrative in nature. This will increase the group’s worldwide visibility and give the post docs and
PhD students experience in this kind of writing
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Formazione e comunicazione

Nel corso del 2014 le attivita di formazione di alta specializzazione sono sensibilmente aumentate rispetto agli
anni precedenti come testimoniato dal numero dei seminari organizzati dalla Fondazione (37 rispetto ai 17 del
2013) tra cui quelli congiunti con la Scuola di Dottorato in Scienze Biomediche e la Scuola di Specializzazione
in Genetica Medica dell'Universita di Torino (11).

Anche le attivita divulgative dirette al grande pubblico hanno visto un crescente impegno da parte della
Fondazione che ha partecipato, con diverse attivita di successo, alla Notte dei Ricercatori, alla Settimana

della Scienza e al Festival della Scienza di Genova.

Servizi

Nel corso del 2014 lo HuGeF ha creato due “Facilities” per sostenere i ricercatori degli Atenei di Torino e di
altre realta locali: la “Cell Sorting Facility” e la “Genomic Facility”. La “Cell Sorting Facility”, gestita da un’unita
di personale dedicata, & dotata di un Cell Sorter BD FACSAria Ill acquistato alla fine del 2013 grazie a un
contributo della Compagnia di San Paolo. La “Genomic Facility”, gestita da personale delle Unita dei
professori Oliviero, Matullo e Vineis, € dotata di un lllumina HiScan SQ acquistato con il contributo della
Compagnia di San Paolo nei primi anni di attivita della Fondazione e offre servizi di generazione e analisi di
dati di sequenziamento e di microarray. L'utilizzo delle “Facilities”, sia per i ricercatori interni che per quelli
esterni, &€ a pagamento per garantire, a regime, la copertura dei costi di gestione e la sostenibilita delle

“Facilities” nel tempo.
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