RESEARCH

YEARBOOK @
2015 TN

CAMPUS BIO-MEDICO UNIVERSITY OF ROME



RESEARCH /27N
YEARBOOK

2 0 | 5 la Scienza per I'Uomo

CAMPUS BIO-MEDICO UNIVERSITY OF ROME






SUMMARY

Foreword .........ocoooveeiiiiieieee e
Onthe cover........ccooovvvviiiiviiiiieieeeenennn,
2015 Research figures.........cccccceeeee..

Research quality assurance policies..

Main research strategic objectives (2014-2016)...........cccoovriiiiieiiiiiiii e,

Research organization and services ..
Centre for Integrated Research .........
Academic Research Board................
Research Scientific Committee .........
Research Administrative Area............

Research Promotion and Technology Transfer Office.........ccccviiiiiiiiiii e
Project Financial Management and Reporting Office .............ooooiiiiiiiiiiccciiccies

Clinical Trials Office.....ccuveveeueeaennn..
Library ..o
Contacts .ovvveeieiee e

Research Units: overview and main 2015 scientific outputs.......................ooooiiiii,
Allergology, Immunology, Rheumatology .........uueceoiiiiiiiiiiiiiiiiciee et
Anesthesia, Intensive Care and Pain Management ............coooieiieiiieeeeiieee e

Automation and Control Theory ........
Biochemistry and Molecular Biology .

Biomedical Robotics and BiomiCrOSYStEMS ..........uuuiiiiiiiieiieie e

Cardiovascular Science.........ccoeeveenn.

Chemical-Physics Fundamentals in Chemical ENgineering ..........oocccoeveeeeiiieiiieeeeeeeeeenes

Clinical Pathology and Microbiology .

Computer Systems and BioinformatiCs.........ccuuiiiiiiiiiiiiiii e

Developmental Neuroscience............
Diagnostic Imaging ........cccceveeevvevnnnnee.
Drug ScCiences........ccccvveeeeeeeeciieneeeenn.
Electronics for Sensor Systems.........
Electrical Engineering ..........ccccceeeenn.
Endocrinology and Diabetes..............
Food Science and Nutrition................
Gastroenterology .....c..ooveeceeeeeeeennnins
General SUrgery ....eevveeveeeeeeeeeeeeeee.
Genetic Pathology ........ccccveviieeennee.
GeriatriCS. ..,
Gynaecology and Obstetrics..............
Heart Surgery.....cccoeceeeeeeieeeiieeeeen

Hematology, Stem Cell Transplantation, Transfusion Medicine and Cellular Therapy .......

Hygiene, Public Health and Statistics

o

13

19

23

29
31
31
31
31
32
32
32
33
34

35
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82



I Campus Bio-Medico University of Rome / 2015 Research Yearbook

Institute of Philosophy of Scientific and Technological Practice (FAST) .......cceeecvveeeennnnnn.
Internal Medicine and Hepatology ..........ceeeiiiiiiimiieee e
Measurements and Biomedical Instrumentation............ooooviiiiiiiii e
Microscopic and Ultrastructural ANQtomMYy .......ccooo i

Molecular
Molecular

NEUIOSCIENCES ...ttt e e e e e
Psychiatry and NeurogenetiCs ........ooooeioiiiiiiiei e

Neurology, Neurophysiology, NeurobiolOgy ........ccceeeeieriiiiiirieeeeeeeeeee e
Nonlinear Physics and Mathematical Modeling ..........ccccuiieeeiiiiiiiiieee e
NUFSING SCIBNCE ...ttt e e e s e e e e e e e e s e e e e e e e e e e nnnneeeeeeeesnnnnneeeeeeaaannes

Oncology.

(@7 ] 110 =11 g o] (oo VAP
Orthopaedic and TraumMa SUIGEIY ......cuueiieeeeeeieieeeeesseee e e e e e esrere e e e e e e s sseseeeeeseeessnnnneeeeaeeens
L@ (o] =T s/ o o] [0 |V PP

Pathology

Physical and Rehabilitation MediCiNe..........couuuuiuiiiiiinii et eeens
Plastic Surgery and Dermatology ...cccoeeiiiiiieeieeeeeee e
o ToTo SIS =g e 1 T=T=Y o T Vo [N
Radiation ONCOIOQY .....ceiiiuiiiiiiiiee ettt e e e e e e e s e nne e e e e enne e e e e annneeean
Tissue Engineering & Chemistry for ENgiN€ering........ooocueiiieei e

Urology ...

VASCUIAE SUIGEIY ..ttt e ettt et e eeeeeaaaaaaaaaaaeeaaeeeeeeeesaaaaaaaaaaaaaannnsnnsnnnsnnnrnnes

Virology ...

ReSEarCh ProJECTS ...t e e e e e e e e e e e e
Grants from COmMPetitive CallS.......coi oo e e e e

University

YU =1 =10 (o3 o] (0] [= Yo £ RPN

The University Third Mission: impact on society...........cccccovviniiii e,
(070] 1010 ] [STS] o) aT=To I =TT =Y- T (o o S

(O 11T (= 1 4 =
Research eXploitalion ..........ceeiuieiiiiie e a e reraa
Patent POrtfolio. ... .o ————————————
UCBM Spin-Off COMPANIES. ... ..uuiiiiiiiiiiiiiieie et e e et e e e s s e e e e e s e nneeeeeeeeenaa
Public engagement aCtiVItIES ........cii i

Research agreements and collaborations.................cccooiiiiiiiccc

Editorial board memberships ... ——————————

PhD courses and XXVIII cycle (2013-2015) theses........ccoovvveeeieeeiiiiii e,

Awards........

2015 PUBIICAtioNs fUIL LIS ..ottt et e e e e e e e e e e e e e e e e e e eenn

Name Index

84
86
88
90
92
94
96
98
100
102
104
106
108
110
112
114
116
118
120
122
124
126

129
131
139

143
146
147
147
147
148
148

153
159
165
183
187

257



&

A\

FOREWORD






Dear Stakeholder,

this Yearbook introduces you to Research at Campus Bio-Medico University of Rome (UCBM), and
it specifically reports about the main facts, activities and scientific outputs achieved by our
institution in the 2015 calendar year.

The Yearbook has been conceived and produced having in mind three main goals, namely:

e Dissemination and Promotion. The Yearbook aims at providing to all those interested in UCBM
research a comprehensive digest of the main ongoing research projects, and a simplified directory
of the expertise, scientific equipment, technological facilities and services, research units and
other organisational structures available in our university. We expect that all our stakeholders (e.g.
students, researchers, experts and decision-makers from companies and from public and private
institutions), will be able to easily retrieve from this document the answers to their knowledge and
innovation needs, and identify the specific group(s) in our community that will fit for the purpose
of effectively satisfying such needs. This Yearbook also includes a brief description of our
research strategic objectives and quality assurance policies, with the aim of offering the possibility
to other actors and potential partners to share and align with our strategy and possibly support its
implementation plan. Extended information on our research activities can be retrieved on the new
research section of our official website www.unicampus.it/research

e Accountability. This Yearbook is also intended to provide our main sponsors and external
supporters a direct source of information on how resources have been used, on which outputs
such resources contributed to generate and on the innovation potential of those outputs. From
our perspective, it is a very important, crucial action of transparency and acknowledgement
toward that part of the society which expressed trustiness in our research capabilities;

e Self-assessment. The facts and data briefly presented in this Yearbook are instrumental in
providing a clear set of internal and external benchmarks to our research community, to stimulate
continuous improvement of our performance and of the quality of our research work.

Key performance indicators have shown that, also in 2015, research at UCBM continued to grow,
significantly, as it has been since the very beginning of our history, back in the early "90s.

Of note, the total cumulative Impact Factor of our publications raised for the first time beyond 2000
points. More than 70% of such publications appeared on journals belonging to the first quartile (Q1)
of the Scopus\Scimago international periodicals ranking.

In addition, the amount of clinical research activities raised significantly: the economic value of
contracts related to new clinical trials increased in 2014-2015 of more than 600% with respect to
2013. The associated turnover, directly related to the successful enrolment of patients in clinical
trials, also increased of about 100% in the same period. Such impressive figures, even beyond our
expectations, are strongly related to the excellence of the principal investigators and the research
clinical staff involved in these studies. However, the results strongly rely also on the organisational
solutions that have been brought forth during the last three years. They have been significantly im-
plemented in a perspective of an efficient management of preparatory, authorisation and execution
phases of clinical research. Based on such results, further refinements of the organisational model
and quality assurance procedures are still being introduced to fully turn clinical research into a key
asset of our university, which fully exploits the potential of our own research hospital.

The Academic Research Board, where we sit together with Paolo Sormani, General Manager of our
University, and Gianfilippo Capriotti, Head of the Research Administrative Area, has worked in tight
co-operation with the Scientific Research Committee to oversee and monitor research activities,
with the competent and effective support of all the internal research offices.

From the research management viewpoint, it is particularly worth to recall that in October 2015 our
university has volunteered, among the first ten Italian universities, to be visited by an independent
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evaluation committee appointed by the National Agency for Evaluation of University and Research
(ANVUR). Results of such visits have not been published yet, anyhow this exercise gave us already
several, very important inputs for consolidating and further improving our internal quality assurance
processes and procedures. Our personal gratitude goes to all the researchers and administrative
staff who have been co-operating in producing the relevant documentation and other materials
needed to implement and assess our Research Quality Assurance system.

Finally, we want to acknowledge all researchers, clinical personnel and administrative staff for their
continued effort to keep the high-quality standards of our activities and outputs.

Special thanks to the many contributors to this Yearbook, and especially to Maria Dora Morgante,
Head of the Library Services, Riccardo Adriani, Graphics and Editing Services, and Antonella
Benvenuto, Research Promotion and Technology Transfer Office, for the hard work in the preparation
of this document.

We do hope that you will enjoy this 2015 Yearbook.

We will be very happy to receive any remarks and suggestions aimed at improving its structure and
contents; please address your feedback message to cir@unicampus.it

Eugenio Guglielmelli Andrea Onetti Muda
Pro-Rector for Research Rector
Campus Bio-Medico University of Rome Campus Bio-Medico University of Rome
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Giannitelli S.M., Mozetic P., Trombetta M., Rainer A., Combined
additive manufacturing approaches in tissue engineering. Acta b

Acta BIOMATERIALIA

Biomaterialia, 2015; 24:1-11.

In 2013 State of the Union Address, President Obama called additive
manufacturing (AM) a technology that has “the potential to revolutionize
the way we make almost everything”. This is particularly true in the
biomedical field, where the combination of smart biomaterials with
AM is revolutionizing the approach to tissue engineering and rege-
nerative medicine.

However, while the use of AM for the fabrication of custom-shaped
bone graft substitutes using thermoplastic biopolymers is well esta-
blished, AM techniques are still hampered by low resolution, limited
materials selection, and smooth-surfaced struts, which affect initial
cell adhesion and proliferation.

Moreover, conventional AM systems are not suitable to directly ma-
nufacture sub-micrometer structures that could mimic the features of natural ECM, or to achieve
hierarchical porous architectures with multimodal pore size distributions.

As thoroughly reviewed in our work, a current trend in AM is represented by the development of
hybrid manufacturing technologies by combining AM with other scaffolding fabrication methods,
such as electrospinning, freeze-drying, etc., potentially reaping the advantages of both “worlds”.
Another major issue regards the application of AM techniques to the deposition of hydrogels.
Hydrogels are indeed particularly attractive for biofabrication, as they recapitulate several features
of the natural extracellular matrix, providing a highly hydrated mechanically supportive threedimensional
environment for cell encapsulation, as well as biologically-relevant chemical and physical signals.
However, despite the progress made in modifying hydrogels for enhanced bioactivity, little has
been done to optimize hydrogels for the physico-chemical requirements of additive manufacturing
processes. This has been identified as one major hurdle for a more rapid progress of the field, with
potential impact on the establishment of tissue analogues for regenerative medicine, as well as for
in vitro drug screening and toxicology.

We have developed a new concept of extrusion-based bioprinting, which implements a microfluidic
control in the dispensation of the bioink. Microfluidics enables the printing head to achieve a level
of accuracy that was previously unachievable by
extrusion-based systems. At the heart of the system,
there is a coaxial extrusion head that induces the
solidification of the bioink in the form of a hydrogel
upon its deposition. Hydrogel fibers with dimensions
ranging between 150 and 300 m and high shape fi-
delity can be obtained. The printing conditions are
mild since bioinks viscosity is low and crosslinking
conditions can be tuned to be harmless toward en-
capsulated cells. Beside alginate — main component
of all bioinks — other macromolecules of biological
interest can be used as extracellular matrix compo-

Highly aligned myostructures obtained by micro- .
fluidic assisted bioprinting. nents for cell encapsulation.
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2015 RESEARCH FIGURES






The research activities carried out in 2015 at the Campus Bio-Medico University of Rome have
produced important outputs in terms of scientific publications, research projects, clinical trials and
patents.

Notably, the growth rate of the number of scientific publications, as shown in the figures below, has
been steady and significantly positive over the past five years and has reached in 2015 a level, both
in qualitative and quantitative terms, comparable to that of the best Italian universities, in relation to
the size of the University and to the number of faculty members. In particular, the number of
publications with Impact Factor has increased by 6 % with respect to 2014, exceeding for the first
time the value of 500, the total Impact Factor (I.F.) has increased by 13%, exceeding for the first
time the value of 2.000, the normalized Impact Factor (I.LF.N.) is stable around the value of 2300,
which was a record level last year.

3000

2500

2000 —

1500 —

1000 —

500 —

2011 2012 2013 2014 2015

ONumber of publications with I.LF. BIF. [ F.N.

Figure 1: Number of publications with |.F, total I.LF. and total I.F.N. in the last five years

As shown in Figure 2 the number of publications per faculty member is stable with respect to 2014
and increased by 59% with respect to 2011, despite the number of faculty members did not
change significantly over the last five years, as shown in Figure 3.
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Figure 2: Number of publications with I.F,, total I.F and total I.F.N per faculty member in
the last five years
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Figure 3: Number of faculty members in the last five years

Figure 4 shows the overall scientific production in 2015 in terms of number of publications, Impact
Factor (IF) and Normalized Impact Factor (IFN) for each of the 48 Research Units of the university.
The numbers confirm the positive trend of the last five years; in particular the average I.F. per
Research Unit has increased by 7% with respect to 2014.
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Figure 4: Number of publications, Impact Factor (I.F.) and Normalized Impact Factor (I.F.N.) per Research Unit.

There are several indicators which provide objective evidence of the quality of the research carried

out at the University such as, for example:

- Average of 5 publications with Impact Factor per faculty member in 2015;

- 20 % of faculty members with total Hirsch-index (h papers each of which has been cited in other
papers at least h times) higher than 30 and included in the Top ltalian Scientists list (www.topita-
lianscientists.org)

- 70% publications in the first quartile (Q1) according to SCimago ranking, which includes the top
25% journals in each subject category.

In 2015, 63 research projects, including clinical trials, were funded. As for research projects
submitted under competitive calls in 2015, a success rate of 12% has been reached. The main
funding bodies of ongoing projects were: European Commission, Italian Ministry of Education,
University and Research, Italian Ministry of Health, Italian Ministry of Foreign Affairs and International
Cooperation, lItalian Ministry of Economic Development, Italian Space Agency, European Space
Agency, Lazio Regional Authority, the National Institute for Insurance against Accidents at Work
(INAIL) as well as several business companies which have been supporting commissioned research
and clinical trials; 23 internal clinical trials were also started.

As regards the activities related to exploitation of research results, in 2015 3 ltalian patents, 2
European patents and 2 US patents have been granted. 2 applications for Italian patents, co-
owned with other Universities and Research Centers were filed and 3 patents have been entered in
the national phase.

17
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As of 31st December 2015 patent portfolio owned or co-owned by the University includes 17
families of patents (with a total of 39 patents, 17 already granted) in the field of rehabilitation
engineering, microengineering, regenerative medicine, biomedical instrumentation, cancer diagnostics
and food analysis.

More detailed information on ongoing projects is available in the section “Research projects” of this
Yearbook, whereas in the section “The University Third Mission” the activities related to commissioned
research, clinical trials, University patents and University accredited spin-off companies are
presented along with information about Public Engagement and other dissemination activities
promoted by the University to enhance the impact on society of our research activities.
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RESEARCH QUALITY ASSURANCE POLIGIES






In accordance to relevant legislation and in conformity with the guidelines issued by the ltalian

National Agency for the Evaluation of the University and Research Systems (ANVUR), the Campus

Bio-Medico University of Rome recognizes that quality is a fundamental value. Furthermore, it

considers it its inspiring feature in the incessant effort to implement the University general mission

as defined in its “Charter of the Aims”.

The main UCBM source of reference for the quality assurance policy is the “2014-2016 Strategic

Guidelines” document. Its motto, “More Quality, More Person”, specifically identifies the strategic

vision of combining the continuous improvement of all university activities with a systematic

attention to the person, in teaching, research and healthcare.

The general principles guiding the quality assurance policy are:

- centrality of the person;

- special attention to the social impact and to the ethical implications of research ;

- inseparable nature of teaching and research (or healthcare activities );

- efficient and effective use of resources;

- development of international cooperation activities and of research mobility programs;

- commitment to grant equal opportunities, to protect from discrimination and to remove barriers
for the disabled;

- support to translational research to allow fast transfer of research results into medical practice
and meaningful health outcomes;

- support to technological innovation and encouragement of socio-economic development, by pro-
moting cooperation with local enterprises and institutions;

- support of University spin-off for the exploitation of research products.

Moreover, the University pursues systematic application of its “Charter of the Aims” and of its

“Code of Ethics” to all research activities.

The Departments of Engineering and of Medicine and Surgery, supported by the Centre for

Integrated Research, pursue continuous improvement of research activities paying special attention

to the possible social impact of research outcomes by following these general guidelines:

- improvement of key performance indicators in terms of quality and impact of scientific production.
Faculty and research staff are assessed annually using criteria and parameters recognized by the
scientific community of reference, specifically by indicators defined by ANVUR for assessing
quality of research (Evaluation of Research Quality - VQR);

- multidisciplinary and transdisciplinary dimension of research: implementation of measures aimed
at fostering collaboration among the various Research Units (RU), especially those within different
Departments. Collaborative activities within the Institute of Philosophy of Scientific and Technological
Practice are specifically promoted;

- international dimension of research: implementation of activities aimed at encouraging international
programs of incoming and outgoing mobility. The University also aims at increasing its ability to
attract external resources through participation in competitive calls, especially at a European level
and at promoting cooperation with foreign centres of excellence including “visiting professors”
programs which encourage the assignment of foreign scientists at our University for extended
periods of research and teaching;

- policies for young researchers: the goal is to enhance the collaboration among researchers in an
integration and skill enhancement logic. Furthermore, the University wishes to help to achieve
outcomes and scientific growth of young researchers through promotion of participation in
internally or externally funded competitive calls.

- policies for Ph.D courses: programs to be activated are selected according to scientific areas of
excellence and scientific sectors active in the Departments; the University is implementing
strategies to ensure an adequate number of Ph.D scholarships provided both by University
funding, and by external sources of funding, i.e. research competitive grants. Furthermore, it
prefers to focus resources on its strategic research lines and anyhow on sectors that demonstrate
high quality standards and scientific self-sustainability and productivity; it also promotes

21
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consolidation of Ph.D programs on topics of interest in industrial activities by seeking external

funding; it encourages the international dimension of Ph.D programs through participation in

schools, conferences and visits to other universities or research centres featuring excellence in re-
search;

- policies for the Third Mission: the University promotes initiatives to pursue its Third Mission
through research, such as:

e initiative to involve companies and other parties potentially interested in patents exploitation;

e measures to promote the incubation and acceleration of spin-off companies;

e initiatives to improve diffusion and dissemination of scientific results;

e fostering collaboration with public and private institutions, and companies, by publishing an
annual report of its research activities, and by organizing a public engagement initiative, the
Research Day with the aim of communicating the main research results.

The system for Quality Assurance in Research (QAR) intends to set research goals and objectives,
to identify and plan what is required to achieve them, to monitor the regular course of each activity,
as well as to verify the level of achievement of these objectives and propose corrective actions as
appropriate.

Therefore, through the Quality Assurance in Research, the University implements its Quality Policy.
The boards and structures involved in the Quality Assurance in Research are:

- Quality Assurance Committee (Presidio di Qualita);

- Evaluation Committee (Nucleo di Valutazione);

- Academic Senate;

- Academic Research Board;

- Research Scientific Committee;

- Faculty Councils;

- Faculty Boards.

The Research Scientific Committee plays a key role as the QAR main body, in tight cooperation
with the university Quality Assurance Committee.

22
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The research strategy of the University is elaborated every three years, in line with the overall
Strategic Guidelines 2014-2016 of the University as defined by the Administrative Board.
Such strategy can be updated annually, based on the evaluation of the performance of the
University when compared to the continuous evolution of the state-of-the-art in the target research
areas.
For the period 2014-2016, the research strategic objectives of the University have been defined as
the final outcome of an innovative process which involved the two Departments and the whole
community of researchers of the University.
An internal call for strategic projects has been launched, and three projects were selected based on
an independent, external evaluation by experts having a solid track as evaluators of European
research programmes.
Such strategic projects helped to identify strategic objectives directly related to their research
areas. These same projects have beed supported by the University with 500 Keuros for two years,
with the aim to pave the way to the start-up of long-term research initiatives which could attract a
critical mass of resources and partnership at National, European and international level. Of note,
the Principal Investigators leading the three strategic projects are young researchers and all the
projects are multidisciplinary by nature with a balanced involvement of Research Units of both the
university Departments.
In addition, each university Department has been solicited to define its own research strategic
objectives. The Departments have been also offered the possibility to propose a few research
objectives to be upgraded at the level of university strategic objectives, typically based on a clear
evidence of success on the proposed research areas, in terms of scientific outcome and raising of
competitive funding in the last three to five years.
As a result of this process, the main research strategic objectives of the university for the 2014-
2016 period are defined as follows:
e RSO1. NEW CLINICAL APPROACHES TO AGE-RELATED DISEASES. Development of novel te-
chnological methods and tools for the prevention, the early detection and the treatment of age-
related diseases. The objective is to carry out preclinical and/or clinical observational and
correlative studies to identify the relationship between aging and endocrine diseases, metabolic
syndrome, cardiovascular risk or alterations of bone metabolism. These topics are related to the
many emerging aging-related issues, which have always been at the centre of the University
mission as well as of many European competitive calls;
RSO2. IN-SILICO MEDICINE. Development of “cell-on-chip” and “organ-on-chip” platforms,
alternative to traditional descriptive animal or cellular models, which can be predictive of metabolic
systems and of the interaction with the immune system. A high strategic impact is recognized to
this research field mainly because it gives the opportunity of making “in-silico” models of
physiological systems available in various areas of research. For example the possibility of
identifying potentially dangerous substances for human health (environmental contaminants,
additives, etc.), or develop new drugs with mechanism-based criteria can be enabled by these
research approach. This research field is of great interest to the European Commission which has
always been concerned with the problem of identifying and validating alternative drug testing me-
thods.
RSO3. SUSTAINABLE SOLUTIONS FOR REGENERATIVE MEDICINE. Development of new rege-
nerative medicine strategies for improving the tolerability and efficacy of medical and surgical tre-
atments, as well as pharmaco-economics opportunities for the National Health Service. Examples
of these opportunities are: intervertebral disc repairs with polymers administered through robotic
platforms, treatment of chemotherapy or radiation therapy induced mucositis with platelet-rich
plasma that contains growth factors having a trophic-reparative action, fibrin glue therapy of
severe hemorrhagic cystitis.
e RSO4. BIOMARKERS FOR PRECISION MEDICINE. Collaborative studies in oncology, onco-he-
matology, surgery and lab testing, using genetic and epigenetic biomarkers to improve the level

o
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of diagnosis-prognosis and to evaluate the appropriateness of therapeutic drug monitoring. From
these studies we expect an improvement in personalizing therapies with obvious benefits for the
physician (at the decision making level), for the patient (better care, better survival), and for the
National Health Service (money saving).

Main strategic research objectives for the Medicine and Surgery Department are as follows:

e Neurobiology and neurogenetic studies, as applied to the diagnosis of pervasive behavioural
disorders, to cognitive-motor training of patients with senile dementia, to Alzheimer’s disease, or
to the outcomes of acute or chronic stroke.

e Studies on inflammation and autoimmunity, starting from the development of new diagnostic
platforms for preclinical evaluations of natural substances with anti-inflammatory activity, up to
clinical trials of protective growth factors or biotechnological and anti-inflammatory agents.

e Periprocedural cardiac protection studies in patients with acute coronary syndromes, or cardio-
prevention in patients exposed to cardiotoxic cancer drugs, accompanied by cardiac functional
imaging studies and interpretation of predictive markers.

e New mechanism-based, diagnostic, and therapeutic approaches to complex and debilitating
clinical conditions such as chronic obstructive pulmonary disease and viral or metabolic liver di-
seases.

Main strategic research objectives for the Engineering Department are as follows:

e Development of electronic interfaces for the management of artificial sensory systems for
vapours, gases and liquids for medical, nutrition, environmental and space applications.

e Study and modelling of complex systems and study of nonlinear dynamics of complex systems at
different scales, both spatial and temporal.

e Definition, development and optimization of industrial processes and new technologies for
chemical implants based on sustainability and environmental compatibility.

e Development of cell-on-chip systems and organs-on-chips as advanced models for the study of
morphogenesis, pathogenesis and drug screening.

e Development of advanced materials for chemical, physical and biomedical applications, with
particular regard to the manufactoring of smart biomimetic materials for tissue engineering and
regenerative medicine.

¢ [nnovative solutions for people and object localization.

e Development of research topics specific to clinical engineering with respect to innovative and
standardized methods for performance testing of measurements systems.

¢ Development of robotic systems for medical applications (diagnosis, acute treatment, rehabilitation),
development of biomechatronic prosthesis and tools for independent living.

¢ Development of technologies for research in neuroscience, specifically for studies on pathophysiology
of neurodevelopmental disorder and on sensory motor coordination in adults. Development of
neural interfaces for bionic systems and integrated use of robotic systems with neuroimaging and
neuromodulation technologies for neurorehabilitation.

* Use and development of signal processing methods and techniques, machine learning,
multiparametric analysis to extract data, signals, pictures, video and information useful to users
of biomedical applications.

In order to be fully compliant with the overall Strategic Guidance Lines 2014-2016 defined by the
University Administrative Board, these objectives are to be achieved by promoting participation to
national and international competitive calls for research, innovation and mobility; by consolidating
and extending partnerships with public and private national and foreign institutions for common
initiatives on all of the most important research sectors of the University; by increasing the capacity
of attracting international scholars, and promoting participation in projects linked to large-scale
European programmes, such as the EIT\KIC, the FET-Flagship and other similar programs; by

26
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setting up attractive services and partnership opportunities to network with UCBM as a primary In-
novation Hub and even to locate for industrial groups in health care, biomedical, biotechnology and
food sectors which wish to network with UCBM as a primary Innovation Hub and even to locate in
the University premises some of their own research units; by defining, together with the Institute of
Philosophy of Scientific and Technological Practice (FAST) and the two university Departments, a
multidisciplinary research strategy with the aim of generating a positive impact on the solution of
anthropological, ethical or social issues.
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Centre for Integrated Research

The Centre for Integrated Research (CIR) provides support to the Department of Medicine and
Surgery and to the Department of Engineering for promotion, exploitation and administrative mana-
gement of the research activities. It guarantees the proper management of funds for research
activities, publications and scientific collaborations; it also ensures a correct execution of clinical
trials according to relevant regulations, Good Clinical Practice and the Joint Commission
International’s standards. Amongst CIR’s roles is the possibility of setting up and financing research
units, groups and research programs open to the participation of scholars and researchers from
national and international universities or research and cultural centres.

The figure below schematically shows CIR organization.

HOAVASTN OINEAVOV

Head of Research
Administrative Area

ent of

Figure 5. Organization of the Centre for Integrated Research

Academic Research Board

The Pro-Rector for Research is the Head of CIR. The Academic Research Board, formed by the
Rector, the University General Manager, the Pro-Rector for Research and the Head of Administrative
Research Area, supervises the activities of CIR.

Research Scientific Committee

The Pro-Rector for Research chairs the Committee, which is also composed of the Research Coor-
dinators of the two UCBM Departments. The Committee ensures the necessary link between the
two boards of the Departments, addressing and monitoring scientific research, and fostering their
collaboration. The Committee is primarily in charge of elaborating the University strategic plan for
research development and of guidning the research quality assurance system (QAR).

Research Administrative Area

The Research Administrative Area promotes and fosters access to research funding sources,
guarantees administrative management of research projects and of clinical trials, as well as

o
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exploitation of research results. The Research Administrative Area includes the following offices:
Research Promotion and Technology Transfer Office, Project Financial Management and Reporting
Office and Clinical Trials Office. Activities of the offices are described below.

Research Promotion and Technology Transfer Office

The Research Promotion and Technology Transfer Office main objective is to assist the researchers
in finding the most appropriate funding sources and in the exploitation of research results. In this
context the Office carries out mapping of both expertise and results obtained by the Research
Units. It also performs internal scouting activities in order to promote and consolidate collaborations
among the UCBM Research Units.

The office guarantees identification and wide dissemination, also by means of information days, of
the most appropriate funding opportunities and assistance in preparation and submission of
research projects under national, European Commission and international competitive calls. It also
provides follow up of project management in close collaboration with the Project Financial
Management and Reporting Office.

As regards the services strictly related to the exploitation of research activities, the Office assists
faculty and staff in finding the best strategy to protect intellectual property, manages the University
patent portfolio working closely with inventors, promotes research results to SME and companies;
supports the promotion of joint labs, and supports spin-off research processes as well as incubation
and acceleration of spin-off companies. Furthermore the Office organizes seminars and workshops
on technology transfer research issues.

Finally, it assists the Research Scientific Committee.

Project Financial Management and Reporting Office

The Project Financial Management and Reporting Office assists the Research Units in the daily ad-
ministrative management of the research projects.

It guarantees the proper post-award management of all grants, research contracts and clinical
trials, analytical accounting management of research projects, expense analysis and monitoring.

It also takes care of the projects periodic financial reports according to national and international
regulations.

Furthermore, it assists Research Units in the accounting administrative auditing of projects carried
out by external auditing companies.

The office manages also the Unique Code Project a distinctive code for the identification of the
project (Law 3/2003 art.11; Law 136/2010).

Finally, it also interacts with other administrative areas, such as Purchasing, Economics-Finance,
Personnel Areas and Management Secretary’s Offices for an optimized administrative management
of the research activities.

Clinical Trials Office

The Clinical Trials Office (USPC) promotes the Quality System of University Clinical Trials, by
monitoring them along the whole process, complying with best practices in European and US insti-
tutions. The aim is to assist the Institution in the dialogue with clinical trials Industrial Promoters and
Sponsors in order to provide a contribution to the quality, internationality and profitability of trials.
The Office, in fact, carries out for each study an estimate and economic analysis as well as a
feasibility study (numerical sufficiency and professional profile of staff, effective recruitment
potential, adequacy of premises and equipments, tracking performance); it ensures staff training in
Good Clinical Practice (GCP); it takes care of negotiating financial terms of the studies, until
the agreement is finally signed. Such procedures are required by the European Regulation No
536/2014 on clinical trials, issued by the European Parliament.

Essential to the functions of USPC is a close cooperation with the governing bodies of the
University Hospital.
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Once the study is started, USPC conducts regular reporting making sure time frame is followed as
per contract. When required, it also provides advice on the management of the drug on trial in coo-
peration with the Hospital Pharmacy. In case the University is the Coordinator Centre of non-profit
experiments, USPC provides advice to Investigators on study reporting and management.
Organizations such as the ltalian Medicines Agency (AIFA), the Italian competent authority for
drugs, consider non-profit studies the most genuine and qualifying expression of the Institution
scientific interests. Upon request by Sponsors or Accreditation entities, the office may organize
clinical research training courses for Principal Investigators of approved clinical trials, constantly
monitoring their qualifications as required by current regulations. The course are chaired by
certified Quality Assurance experts.

Library

The Library mission is to provide comprehensive resources and services in support of the research,
teaching, and learning needs. To fulfil this mission, the Library is committed to acquire, deliver and
integrate information to support excellence in research, in education, and in patient care. The focus
is to build broad print and e-resources collections, including access to specific databases and
striving to make electronic content easily accessible to all users.

The concrete support given to research activities, with reference to the scientific productivity, deals
with the use of research evaluation metrics and its application to the analysis of research systems.
Specifically it assists single users, departments or research units in the recovery of bibliometric
indicators, such as the Impact Factor and the normalized Impact Factor, as well as the citation
index data from Web of Science and Scopus.

Document supply service

The Library operates an advanced system for handling users’ requests of documentation. The
service allows registered users to request items, which are not available in the University Library.
The service is accessible also off-campus, upon registration through the online form available on
the Library website.

Doctoral dissertations theses repository

The Library offers a storage and consultation service of doctoral dissertations repository. Full text
doctoral dissertations theses repository are stored in the open access repository ILITHIA. The
repository is indexed in OpenDOAR, an authoritative worldwide directory of academic open access
repositories.
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Contacts

Centre for Integrated Research (CIR)
Campus Bio-Medico University of Rome
Via Alvaro del Portillo, 21

00128 Roma

Tel. 06225419149

Fax 06225411947

E-mail: cir@unicampus.it

Web site: www.unicampus.it/ricerca

Pro-Rector for Research

Eugenio Guglielmelli
E-mail: prorettorericerca@unicampus.it

Academic Research Board

Andrea Onetti Muda, Rector

Paolo Sormani, General Manager of the University

Eugenio Guglielmelli, Pro-Rector for Research

Gianfilippo Capriotti, Head of Research Administrative Area

Research Scientific Committee

Eugenio Guglielmelli, Pro-Rector for Research
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Gianfilippo Capriotti (Head) Tel. +39 0622541 9146

E-mail: g.capriotti@unicampus.it

Mario Policastri, Staff, Tel. +39 0622541 9147

E-mail: m.policastri@unicampus.it

Simona Virga, Staff, Tel. +39 0622541 9181

E-mail: s.virga@unicampus.it

Antonella Benvenuto, Research Promotion and Technology Transfer Office, Tel. +39 0622541 9167
E-mail: a.benvenuto@unicampus.it

Valentina Cirulli, Project Financial Management and Reporting Office, Tel. +39 0622541 9149
E-mail: v.cirulli@unicampus.it

Sara Buccioli, Project Financial Management and Reporting Office, Tel. +39 0622541 9148
E-mail: s.buccioli@unicampus.it

Irene Schiralli, Clinical Trials Office, Tel. + 39 0622541 9076
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ALLERGOLOGY, IMMUNOLOGY, RHEUMATOLOGY

Head:
A. Afeltra

Other Personnel: M. Lo Vullo, D.P.E. Margiotta, B. Marigliano, L. Navarini, A. Rigon,
G. Sambataro, A. Soriano, M. Vadacca, E.M. Zardi

The unit's research interests concern epidemiology, pathogenesis, diagnosis and
therapy of the systemic autoimmune diseases. The most important research topics
are Systemic Lupus Erythematosus and Inflammatory Arthritis.

The unit's research methodology is based on the integration of clinical tools,
diagnostic imaging (ultrasonography and muscoloskeletal capillaroscopy) and
laboratory methods (immunofluorescence, enzyme immunoassay, molecular biology,
flow cytometry).

- Pathogenesis of Lupus nephritis

- Automation of auto-antibody determination by indirect immunofluorescence

- Epidemiology and features of inflammatory rheumatic manifestation during therapy
with aromatase inhibitors

- Epidemiology of infection during biologic therapy in a large ltalian cohort of
rheumatoid arthritis

- GIRRCS (Gruppo ltaliano di Ricerca in Reumatologia Clinica e Sperimentale)

- Unit of Biochemisty and Molecular Biology, Campus Bio-Medico University of
Rome, Prof. Mauro Maccarrone

- Rheumatology Day Hospital, Ospedale Gaetano Pini di Milano, Dott.ssa N. Del
Papa

- Unit of Rheumatology, Spedali Civili di Brescia, Prof.ssa A. Tincani

- Unit of Microbiology, Ospedale San Carlo Borromeo di Milano, Dott.ssa A. Radice

- Forum Italiano di Ricerca sulle Malattie Autoimmuni, FIRMA

- Sheba Medical Center - Center for Autoimmune Diseases, Israel - Ramat Gan, Prof
Yehuda Shoenfeld



Most important publications

Afeltra A., Gigante A., Mar-
giotta D.P, Taffon C., Cianci
R., Barbano B., Liberatori M.,
Amoroso A., Rossi Fanelli F.

The involvement of T regu-
latory lymphocytes in a co-
hort of lupus nephritis pa-
tients: a pilot study.

Intern Emerg Med. 2015 Sep;
10(6): 677-83. PubMed PMID:
25720575. IF 2,624

T regulator lymphocytes (Tregs) play a
key role in the maintenance of immune
tolerance and in the development of au-
toimmune diseases. Expression of Foxp3
is specific for Tregs, and can be used for
the identification of these cells. This study
investigated the variations of Tregs Foxp3+
in the kidney biopsies inflammatory infil-
trate of different lupus nephritis classes
compared to that of ANCA glomerulone-
phritis, acute tubulointerstitial nephritis
and nephroangiosclerosis. Sections of
paraffin-embedded tissue have been stai-
ned by immunohistochemistry with anti-
CD3 and anti-FoxP3 antibodies. We find
that the ratio of FoxP3+/CD3+ cells is
significantly lower in patients with lupus
nephritis class IV and in patients with

Research Units: overview and main 2015 scientific outputs [INEG___

vasculitides than in the course of ne-
phroangiosclerosis, tubulointerstitial ne-
phritis and lupus nephritis class V. The
data presented herein demonstrate a de-
crease of FoxP3+ Treg cells in the in-
flammatory infiltrate of lupus nephritis,
particularly during the most active phases
of lupus nephritis, as observed in the
course of a IV class nephritis.

Infantino M., Meacci F., Ben-
tow C., Martis P, Benucci M.,
Afeltra A., Rigon A., Atzeni F,,
Sarzi-Puttini P., Manfredi M.,
Mahler M.

Clinical comparison of
QUANTA Flash dsDNA che-
miluminescent immunoassay
with four current assays for
the detection of anti-dsDNA
autoantibodies.

J Immunol Res. 2015; 2015: 90
2821. PubMed PMID: 25759849.
IF 2,934

Introduction: The objective of the present
study was to compare QUANTA Flash
dsDNA, a chemiluminescent immunoassay
(CIA) on the BIO-FLASH, a rapid-response
chemiluminescent analyzer, to three other

anti-dsDNA antibody assays and to Cri-
thidia luciliae indirect immunofluorescence
test (CLIFT).

Methods: In the first part of the study,
161 samples, 61 from patients suffering
from systemic lupus erythematosus (SLE)
and 100 from a disease control group,
were tested by QUANTA Flash dsDNA
CIA, QUANTA Lite dsDNA SC ELISA, BioPlex
2200 multiplex flow immunoassay (MFI),
ImmuLisa dsDNA ELISA, and NOVA Lite
CLIFT. A second cohort of 69 SLE patients
was then tested by QUANTA Flash dsDNA
and CLIFT to expand the study.

Results: The overall qualitative agreements
varied between 77.0% (NOVA Lite CLIFT
versus QUANTA Lite) and 89.4% (ImmuLisa
versus NOVA Lite GCLIFT). The clinical
sensitivities for the anti-dsDNA antibody
tests varied from 8.2% (NOVA Lite CLIFT)
to 54.1% (QUANTA Lite), while the clinical
specificities varied from 88.0% (BioPlex
2200) to 100.0% (NOVA Lite CLIFT).
Good correlation was found between
QUANTA Flash dsDNA and NOVA Lite
CLIFT. Conclusions: Significant variations
among dsDNA methods were observed.
QUANTA Flash dsDNA provides a good
combination of sensitivity and specificity
for the diagnosis of SLE and good agree-
ment to CLIFT.
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ANESTHESIA, INTENSIVE CARE AND PAIN MANAGEMENT

Head:
F.E. Agro

Faculty: M. Carassiti, R. Cataldo
Other Personnel: S. Antonelli, M. Benedetto, F. Costa, A. Mattei, M. Vennarri,
M. Vitiello

The AIC&PM Research Unit works in different areas of research and applications
concerning Airway Management:

- Difficult airway management in Operating Theatre and ICU

- Tracheal intubation: advanced techniques

- Research on Extraglottic devices and oxygenation rescue techniques

- Forces and pressures during direct and video laryngoscopy

- Mechanical ventilation in Operating Theatre and ICU

- Pain therapy

The AIC&PM Research Unit focuses its activities on:

Anesthesia

- Loco-Regional anesthesia techniques

- Airway management in Emergency and Elective scenarios

- Airway management devices and innovations

- Cardiac anesthesia and drugs

- Obesity and perioperative safety

- Pain management in perioperative medicine

- Multimodal care in pancreatic Surgery

- “in vitro” airway management strategies simulation to improve patients safety

Intensive therapy

- Colistine theraputical targets in clostridium difficile infection during patient ultrafiltration
- Cardiac output monitoring innovations in mechanically ventilated patients

- Advanced pain control strategies in ICU

- Ecocardiography in post cardio-surgical patients in ICU

Pain Management
- FBSS (Patents development)

Post Herpetic pain and neurobiological modifications



Most important publications

Agro F.E., Doyle D.J., Vennari
M

Use of GlideScope® in
adults: an overview.

Minerva Anestesiol. 2015 Mar;
81(3): 342-51. PubMed PMID:
24861718. IF 2,134

This paper is an overview of the literature
concerning the “know how” of the Glide-
Scope® use in adults. We summarized
the main evidences of the last 10 years
with particular attention to experts’ sug-
gestions about clinical practice of the
GlideScope®, noticing matters still debated
on GlideScope® use. We used PubMed
to search publications from January 2003
to June 2013 using the search terms
“GlideScope”, “video laryngoscope” and
“videolaryngoscopy”. These publications
were searched manually or references
to further publication not identified using
PubMed. All works that made a point
worth including were cited in the discus-
sion. Our research confirms the value of
GlideScope® use in airway management
and highlights the debate about the use
of videolaryngoscopes in routine cases
and the operators who may use them in
clinical practice.

Benedetto M., Romano R.,
Baca G., Sarridou D., Fischer
A., Simon A., Marczin N.

Inhaled nitric oxide in cardiac
surgery: evidence or tradi-
tion?

Nitric Oxide. 2015 Sep 15; 49:67-

Research Units: overview and main 2015 scientific outputs

79. PubMed PMID: 26186889. IF
3,621

Inhaled nitric oxide (INO) therapy as a
selective pulmonary vasodilator in cardiac
surgery has been one of the most signi-
ficant pharmacological advances in ma-
naging pulmonary hemodynamics and
life threatening right ventricular dysfunction
and failure. However, this remarkable
story has experienced a roller-coaster
ride with high hopes and nearly universal
demonstration of physiological benefits
but disappointing translation of these be-
nefits to harder clinical outcomes. Most
of our understanding on the iNO field in
cardiac surgery stems from small obser-
vational or single centre randomised trials
and even the very few multicentre trials
fail to ascertain strong evidence base.
As a consequence, there are only weak
clinical practice guidelines on the field
and only European expert opinion for the
use of iNO in routine and more specialised
cardiac surgery such as heart and lung
transplantation and left ventricular assist
device (LVAD) insertion. In this review
the authors from a specialised cardiac
centre in the UK with a very high volume
of iNO usage provide detailed information
on the early observations leading to the
European expert recommendations and
reflect on the nature and background of
these recommendations. We also provide
a summary of the progress in each of
the cardiac subspecialties for the last
decade and initial survey data on the
views of senior anaesthetic and intensive
care colleagues on these recommenda-

tions. We conclude that the combination
of high price tag associated with iNO
therapy and lack of substantial clinical
evidence is not sustainable on the current
field and we are risking loosing this pro-
mising therapy from our daily practice.
Overcoming the status quo will not be
easy as there is not much room for con-
trolled trials in heart transplantation or in
the current atmosphere of LVAD implan-
tation. However, we call for international
cooperation to conduct definite studies
to determine the place of iNO therapy in
lung transplantation and high risk mitral
surgery. This will require new collaboration
between the pharmaceutical companies,
national grant agencies and the clinical
community. Until these trials are realized
we should gather multi-institutional ex-
perience from large retrospective studies
and prospective data from a new inter-
national registry. We must step up inter-
national efforts if we wish to maintain
the iINO modality in the armamentarium
of hemodynamic tools for the perioperative
management of our high risk cardiac
surgical patients.

Gaszynski T., Toker K., Ca-
rassiti M., Chalkias A., Carlson
J.N.

Advances in airway mana-
gement and ventilation stra-
tegies in emergency medi-
cine.

Biomed Res Int. 2015; 2015:
425715. PubMed PMID: 2619
9941. IF 1,579
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AUTOMATION AND CONTROL THEORY

Head:
R. Setola

Faculty: G. Oliva, M. Papi, F. Smarrazzo
Other Personnel: F. De Cillis, M.C. De Maggio, E.E. Miciolino, L.M. Montoni,
M. Tesei

The Unit of Automation and Control Theory aims at modeling, analyzing and
controlling complex dynamic systems, ranging from networks of Critical Infrastructures,
to biological systems and from sensor networks to cyber-physical systems. Particular
emphasis is posed on the security issues underlying such complex systems, with the
aim to develop robust, flexible and effective solutions.

The activities of the Unit are focused on the development of innovative and strong
multi-disciplinary methodologies, tools and technologies. Among others, the Unit
provided both theoretical and applicative contributions in the field of indoor localization,
critical infrastructure protection and innovative gesture-based tools for surgery ro-
oms.

The Unit is involved in several European and national research projects and cooperates
with a wide spectrum of research bodies, industrial partners and Critical Infrastructure
firms.

The Unit coordinated one EU project and participated to 3 EU FP7 projects:

- RISING on the development of innovative tools to support situation awareness and
localization of first responders in order to improve safety and effective

- CIPRNET to create a network of excellence on Critical Infrastructure protection and
to develop a DSS to support civil protection and operator to manage more
effectively emergency related to flooding, earthquake, etc.

- STRUCTURES to improve the security of critical infrastructures against electroma-
gnetics attacks.

The Unit participated to 3 Lazio regional projects on data fusion for cyber security;

biomedical image manipulation; and a touchless interfaces for surgery room (a video

describing the device is available here https://www.youtube.com/watch?v=ngGum

2Fl1aY).

Moreover, the Unit participated to a project granted by Italian PNRM on use of game

theory for anti-piracy and to a project funded by Poste Italiane on the cyber security.




Most important publications

Oliva G., Panzieri S., Pascucci
F., Setola R.

Sensor networks localization:
extending trilateration via
shadow edges.

IEEE Trans Autom Control.
2015;60(10):2752-2755. DOI:
10.1109/TAC.2015.2404253. IF
2,779

In this paper a novel methodology to
localize a sensor network in a distributed
way is developed. In the proposed fra-
mework the sensors are able to measure
their relative distance from a set of
neighbors, and we propose a method
to get rid of ambiguities by taking ex-
plicitly into account negative information,
i.e., the fact that two nodes are not
connected is indeed a valuable piece
of information to find the correct position
of the sensors.

Oliva G., La Manna D., Fa-
giolini A., Setola R.

Research Units: overview and main 2015 scientific outputs [INEG___

Distributed data clustering
via opinion dynamics.

Int J Distrib Sens N. 2015; N
753102. DOI: 10.1155/2015/
753102. IF 0,665

We provide a distributed method to
partition a large set of data in clusters,
characterized by small in-group and large
out-group distances. We assume a wireless
sensors network in which each sensor is
given a large set of data and the objective
is to provide a way to group the sensors
in homogeneous clusters by information
type. In previous literature, the desired
number of clusters must be specified a
priori by the user. In our approach, the
clusters are constrained to have centroids
with a distance at least between them
and the number of desired clusters is
not specified. Although traditional algo-
rithms fail to solve the problem with this
constraint, it can help obtain a better
clustering. In this paper, a solution based
on the Hegselmann-Krause opinion dy-
namics model is proposed.

Setola R., Sforza A., Vittorini
V., Pragliola C.

Railway infrastructure security.

Springer, 2015. ISBN 978-3-319-
04425-5

This monograph addresses crucial issues
in the protection of railway systems, with
the objective of enhancing the understanding
of railway infrastructure security. It explains
how to assess terrorist and criminal threats,
design countermeasures, and implement
effective security strategies. In so doing, it
draws upon a range of experiences from
different countries in Europe and beyond.
The book is the first to be devoted entirely
to this subject. It will serve as a timely re-
minder of the attractiveness of the railway
infrastructure system as a target for cri-
minals and terrorists and, more importantly,
as a valuable resource for stakeholders
and professionals in the railway security
field aiming to develop effective security
based on a mix of methodological, te-
chnological and organizational tools.
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BIOGHEMISTRY AND MOLECULAR BIOLOGY

Head:
M. Maccarrone

Faculty: L. Dugo
Other Personnel: T. Bisogno, A.M. Sardanelli

The Research Unit has a long and widely recognized experience in chemistry, bio-
chemistry, molecular biology, pharmacology and epigenetics of lipid signaling, that is
interrogated under different disease conditions (most notably, neurodegenerative di-
sorders [Alzheimer’s disease and Multiple Sclerosis], and defective reproductive
events). In this context, up-to-date techniques are used to determine the drivers of
signal transduction mediated by bioactive lipids like endocannabinoids (N-arachido-
noylethanolamine and 2-arachidonoylglycerol) and specialized pro-resolving mediators
(lipoxins, resolvins, protectins and maresins), through their specific receptor targets.
In addition, metabolism of these w-3 and w-6 polyunsaturated fatty acid derivatives
through multiple biosynthetic and degradative routes is studied by means of
radiometric assays, in order to disclose the impact of metabolic regulation on the
biological activity of these compounds. The effect of bioactive food components on
lipid signaling is an additional focus of the Research Unit.

In collaboration with Prof. Rafael Maldonado (Pompeu Fabra University, Barcelona),
the group has developed an unprecedented animal model of eating addictive-like
behavior in mice. This model has allowed identifying extreme subpopulations of
mice related to addictive-like behaviour, where epigenetic and proteomic changes
were interrogated for the very first time. Remarkable changes were found in proteins
involved in impulsivity-like phenotype, synaptic plasticity and endocannabinoid
signaling, overall demonstrating that the model provides an excellent tool to
investigate neurobiological clues. Moreover, the group showed that endocannabinoids
are secreted through extracellular membrane vesicles produced by microglial cells
around neurons, with a clear impact on neurotransmission within the brain.
Professor M. Maccarrone has also organized as Chair the 2015 Gordon Research
Conference on “Cannabinoid Function in the CNS”, and has coordinated a community
review where the state-of-the-art of endocannabinoid research was presented by
some of the founding scientists 50 years after the discovery of THC.



Most important publications
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Maccarrone M., Bab I., Bir6
T., Cabral G.A., Dey S.K., Di
Marzo V., Konje J.C., Kunos
G., Mechoulam R., Pacher P,,
Sharkey K.A., Zimmer A.

Endocannabinoid signaling
at the periphery: 50 years
after THC.

Trends Pharmacol Sci. 2015 May;
36(5): 277-96. PubMed PMID:
25796370. IF 11,539

In 1964, the psychoactive ingredient of
Cannabis sativa, A°-tetrahydrocannabinol
(THC), was isolated. Nearly 30 years later
the endogenous counterparts of THC,
collectively termed endocannabinoids
(eCBs), were discovered:
N-arachidonoylethanolamine (@nandamide)
(AEA) in 1992 and 2-arachidonoylglycerol
(2-AG) in 1995. Since then, considerable
research has shed light on the impact of
eCBs on human health and disease,
identifying an ensemble of proteins that
bind, synthesize, and degrade them and
that together form the eCB system (ECS).
eCBs control basic biological processes
including cell choice between survival
and death and progenitor/stem cell pro-
liferation and differentiation. Unsurprisingly,
in the past two decades eCBs have been
recognized as key mediators of several
aspects of human pathophysiology and
thus have emerged to be among the
most widespread and versatile signaling
molecules ever discovered. Here some
of the pioneers of this research field
review the state of the art of critical eCB
functions in peripheral organs. Our com-
munity effort is aimed at establishing
consensus views on the relevance of the
peripheral ECS for human health and di-
sease pathogenesis, as well as highlighting
emerging challenges and therapeutic
hopes.

Gabrielli M., Battista N., Ri-
ganti L., Prada |., Antonucci
F., Cantone L., Matteoli M.,
Maccarrone M., Verderio C.

Active endocannabinoids are
secreted on extracellular
membrane vesicles.

EMBO Rep. 2015 Feb; 16(2): 213-
20. PubMed PMID: 25568329. IF
9,055

Endocannabinoids primarily influence
neuronal synaptic communication within
the nervous system. To exert their function,
endocannabinoids need to travel across
the intercellular space. However, how hy-
drophobic endocannabinoids cross cell
membranes and move extracellularly re-
mains an unresolved problem. Here, we
show that endocannabinoids are secreted
through extracellular membrane vesicles
produced by microglial cells. We demon-
strate that microglial extracellular vesicles
carry on their surface N-arachidonoyle-
thanolamine (AEA), which is able to sti-
mulate type-1 cannabinoid receptors
(CB,), and inhibit presynaptic transmission,
in target GABAergic neurons. This is the
first demonstration of a functional role of
extracellular vesicular transport of endo-
cannabinoids.

Mancino S., Burokas A., Gu-
tiérrez-Cuesta J., Gutiérrez-
Martos M., Martin-Garcia E.,
Pucci M., Falconi A., D’Ad-
dario C., Maccarrone M., Mal-
donado R.

Epigenetic and proteomic
expression changes promo-
ted by eating addictive-like
behavior.

Neuropsychopharmacology. 2015

Nov; 40(12): 2788-800. PubMed
PMID: 25944409. IF 7,048

An increasing perspective conceptualizes
obesity and overeating as disorders related
to addictive-like processes that could
share common neurobiological mecha-
nisms. In the present study, we aimed at
validating an animal model of eating ad-
dictive-like behavior in mice, based on
the DSM-5 substance use disorder criteria,
using operant conditioning maintained
by highly palatable chocolate-flavored
pellets. For this purpose, we evaluated
persistence of food-seeking during a
period of non-availability of food, motivation
for food, and perseverance of responding
when the reward was associated with a
punishment. This model has allowed
identifying extreme subpopulations of
mice related to addictive-like behavior.
We investigated in these subpopulations
the epigenetic and proteomic changes.
A significant decrease in DNA methylation
of CNR7 gene promoter was revealed in
the prefrontal cortex of addict-like mice,
which was associated with an upregulation
of CB1 protein expression in the same
brain area. The pharmacological blockade
(imonabant 3 mg/kg; i.p.) of CB, receptor
during the late training period reduced
the percentage of mice that accomplished
addiction criteria, which is in agreement
with the reduced performance of CB1
knockout mice in this operant training.
Proteomic studies have identified proteins
differentially expressed in mice vulnerable
or not to addictive-like behavior in the
hippocampus, striatum, and prefrontal
cortex. These changes included proteins
involved in impulsivity-like behavior, sy-
naptic plasticity, and cannabinoid signaling
modulation, such as alpha-synuclein,
phosphatase 1-alpha, doublecortin-like
kinase 2, and diacylglycerol kinase zeta,
and were validated by immunoblotting.
This model provides an excellent tool to
investigate the neurobiological substrate
underlying the vulnerability to develop
eating addictive-like behavior.
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BIOMEDICAL ROBOTICS AND BIOMICROSYSTEMS

Head:
E. Guglielmelli

Faculty: D. Accoto, D. Formica, F. Taffoni, L. Zollo

Other Personnel: A. Alessi, R. Barone, G. Carpino, A.L. Ciancio, F. Cordella,

A. Dellacasa Bellingegni, R. Goffredo, C. Lauretti, E. Noce, F. Petrini, |. Portaccio,
L. Ricci, R. Romeo, F. Salvadori, D. Simonetti, S. Summa, N.L. Tagliamonte,

E. Tamilia, J. Tosi, S. Valentini

Biomedical Robotics investigates the application of mechatronic and robotic
technologies to medicine and biology, for unveiling biological principles, for mimicking
such principles in artificial systems and for developing innovative solutions for
diagnosis, healthcare and improvement of patient quality of life.

Biomechatronic design methods and tools, human-centered design, bio-inspired
systems for clinical and non-clinical applications, surgical robotics and micro-
endoscopic systems, rehabilitation and assistive robotics, bionic prostheses, neuro-
engineering and neurodevelopmental engineering.

- PPR2 - funded by the National Institute for Insurance against Accidents at Work,
2014-2017

- HandBot - MIUR-PRIN2010/2011, 2013-2015

- AIDE - funded by EC-H2020\ICT 22 - 2014-2017

- DAHMS - funded by the Italian Ministry of Economic Development, 2010-2016

- NEMESIS - funded by the ltalian Ministry of Health, 2012-2015

- PD-meter - funded by the Ministry of Health, 2014-2017

- START-DISC - University Strategic Project, 2015-2017

- NEUROHAND - funded by Lazio Regional Authority, 2012-2015

- INAIL - Prosthetic centre, Italy

- Sant’Anna School of Advanced Studies, Italy

- Cagliari University, Italy

- Politecnico di Milano, Italy

- Institute of Cognitive Sciences and Technologies, National Research Council (CNR),
Italy

- Institute for Microelectronics and Microsystems, National Research Council (CNR),
Italy

- Universidad Miguel Hernandez de Elche, Spain

- Fraunhofer IBMT, St. Ingbert, Germany

- Division of Newborn Medicine, Boston Children’s Hospital / Harvard Medical
School, MA, USA

- Latina Santa Maria Goretti Hospital/Unit of Pediatrics and Neonatology

- Physical Medicine and Rehabilitation Unit, “A. Gemelli” Polyclinic - Catholic
University, Italy

- Infant Communication Lab, University of Pittsburg, USA

- MASMEC SpaA, ltaly

- ST Microlectronics, Italy
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Tamilia E, Formica D, Scaini
A, Taffoni F.

An automated system for the
analysis of newborns’ oral-
motor behavior.

IEEE Trans Neural Syst Rehabil
Eng. 2015 Oct 30. [Epub ahead
of print] PubMed PMID: 26540691.

The assessment of Oral-Motor Behavior
(OMB) represents one the earliest nonin-
vasive ways to evaluate the newborns’
well-being and neuromotor behavior. This
work aimed at developing a new low-
cost, easy-to-use and noninvasive system
for a technology-aided assessment of
newborns’ OMB during bottle feeding. A
SUcking MOnitoring Device (SUMQD) was
designed and developed to be easily in-
tegrated on a typical feeding bottle. A
software system was developed to auto-
matically treat and analyze the acquired
data; proper algorithms for a fully automatic
segmentation and features extraction are
proposed and implemented. A set of
measures of motor control and coordination
are introduced and implemented for the
specific application to the OMB analysis.
Experimental data were collected on two
groups of newborns (Healthy vs. Low
Birth Weight) with the SUMOD in a clinical
setting. Statistical tests pointed out the
most sensitive features to group diffe-
rences, and the results from Principal
Component Analysis also suggested the
system suitability to automatically identify
peculiar OMBs. Concluding, we developed
a system that is suitable for easy imple-
mentation in clinical setting and that may
contribute in the objective noninvasive
neonatal assessment of OMB. Such
system might support health care pro-
fessionals in assessing newborns’ neu-
romotor status and planning for subse-
quent care.

Zollo L., Zaccheddu N., Cian-
cio A.L., Morrone M., Bravi
M., Santacaterina F., Laineri
Milazzo M., Guglielmelli E.,
Sterzi S.

Comparative analysis and
quantitative evaluation of an-
kle-foot orthoses for foot
drop in chronic hemiparetic
patients.

Eur J Phys Rehabil Med. 2015
Apr;51(2):185-96. PubMed PMID:
25184801. IF 1,903

Background: Ankle-foot-orthoses (AFQs)
are frequently prescribed for hemiparetic
patients to compensate for the foot drop
syndrome. However, there is not a syste-
matic study either on the effectiveness
of AFOs in the gait recovery process or
pointing out the therapeutic differences
among the various types of AFOs available
on the market. Aim: To perform a com-
parative evaluation of solid and dynamic
Ankle-Foot-Orthoses (AFQs) on hemiparetic
patients affected by foot drop syndrome
by means of spatio-temporal, kinematic
and electromyographic indicators. Design:
Crossover design with randomization for
the interventions. Setting: A rehabilitation
center for adults with neurologic disor-
ders.

Methods: Biomechanical gait analysis
was carried out on ten chronic hemiparetic
subjects with foot drop syndrome under
3 conditions with randomized sequences:
1) without AFO; 2) wearing a solid AFO;
3) wearing a dynamic AFO. Significant
changes in spatio-temporal, kinematic
and electromyographic features of gait
were investigated. Results: Gait analysis
outcomes showed that there were no si-
gnificant differences among the solid
and the dynamic AFO on the spatio-tem-
poral parameters. Both AFOs led to a re-
duction of the range of motion of the

ankle dorsi-plantar-flexion during stance
with respect to the ambulation without
AFQ. Conclusions: The proposed set of
indicators showed that the AFOs were
capable of limiting the effect of the foot-
drop in hemiparetic patients and balancing
the two limbs. Main differences between
the two orthoses were related to muscular
activity, being the level of co-contraction
of the two couples of analysed muscles
typically lower when the dynamic AFO
was worn and closer to a normal pattern.
Clinical Rehabilitation Impact: A more
extensive use of the proposed indicators
in the clinical practice is expected in
order to enable the definition of clinical
guidelines for the prescription of the two
devices.

Guglielmelli E., Micera S., Mi-
gliavacca F., Pedotti A.

Moving along: in biomecha-
nics, rehabilitation enginee-
ring, and movement analysis,
Italian researchers are ma-
king great strides.

IEEE Pulse. 2015 Jul-Aug; 6(4): 50-7.
PubMed PMID: 26186054. IF 0,957

In Italy, biomechanics research and the
analysis of human and animal movement
have had a very long history, beginning
with the exceptional pioneering work of
Leonardo da Vinci. In 1489, da Vinci
began investigating human anatomy, in-
cluding an examination of human tendons,
muscles, and the skeletal system. He
continued this line of inquiry later in life,
identifying what he called “the four po-
wers — movement, weight, force, and
percussion” — and how he thought they
worked in the human body. His approach,
by the way, was very modern — analyzing
nature through anatomy, developing mo-
dels for interpretation, and transferring
this knowledge to bio-inspired machi-
nes.
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CARDIOVASCULAR SCIENCE

Head:
G. Di Sciascio

Faculty: G. Patti
Other Personnel: M.C. Bono, V. Calabrese, P. Gallo, C. Goffredo, F. Mangiacapra,
S. Mega, R. Melfi, M. Miglionico, A. Nusca, D. Ricciardi, E. Ricottini, G. Salvati

The Cardiovascular Science Research Unit comprises clinical cardiologists, interventional
cardiologists, expert cardiologists in ecocardiography and electrophysiology. Our
Unit have been involved in several randomized national and international multi-
centre clinical trials, mainly focusing on new devices for percutaneous coronary in-
terventional and new drugs for management of patients with cardiovascular diseases.
Moreover, we performed and are performing several prospective experimental studies
among a wide range of settings such as interventional pharmacology, glycemic
variability assessment, biological markers and cardiac electrophysiology. Our Unit
collaborates with several other Italian and international universities and research de-
partments (Virginia Commonwealth University, USA; Technical University of Eindhoven,
Netherlands; Harvard Clinical Research Institute, Boston, USA; Cardiovascular Center
Aalst, Belgium).

Platelet aggregation: the enrolment of a randomized study comparing high-dose clo-
pidogrel versus ticagrelor in patients with diabetes mellitus has been concluded.
Other ongoing projects are focused on the impact of platelet reactivity on periprocedural
myocardial infarction and bleeding in patients undergoing coronary stenting.
Diabetes mellitus: two ongoing studies are focused on the correlation between
glycemic variability assessed with continuous glucose monitoring and platelet
reactivity, and the potential benefit of ranolazine on glycemic control in diabetic
patients.

Arrhythmology and Electrophysiology: ongoing research projects are focused on
non-invasive hemodynamic optimization in multipoint pacing cardiac resynchronization
therapy, differential impact of ECG filtering on clinical interpretation, impact of micro-
RNA on cardiac resynchronization therapy outcome.

Most important publications

Nusca A., Lauria Pantano
A., Melfi R., Proscia C.,
Maddaloni E., Contuzzi
R., Mangiacapra F., Pa-
lermo A., Manfrini S.,
Pozzilli P, Di Sciascio G.

Glycemic variability as-
sessed by continuous

glucose monitoring and
short-term outcome in
diabetic patients under-
going percutaneous co-
ronary intervention: an
observational pilot studly.
J Diabetes Res. 2015;2015:
250201. PubMed PMID:
26273664. IF 2,164

Poor glycemic control is associated
with unfavorable outcome in pa-
tients undergoing percutaneous
coronary intervention (PCl), irre-
spective of diabetes mellitus. Ho-
wever a complete assessment of
glycemic status may not be fully
described by glycated hemoglobin
or fasting blood glucose levels,

Q



whereas daily glycemic fluctuations may
influence cardiovascular risk and have
even more deleterious effects than su-
stained hyperglycemia. Thus, this paper
investigated the effectiveness of a conti-
nuous glucose monitoring (CGM), regi-
stering the mean level of glycemic values
but also the extent of glucose excursions
during coronary revascularization, in de-
tecting periprocedural outcome such as
renal or myocardial damage, assessed
by serum creatinine, neutrophil gelatina-
se-associated lipocalin (NGAL), and tro-
ponin | levels. High glycemic variability
(GV) has been associated with worse po-
stprocedural creatinine and NGAL varia-
tions. Moreover, GV, and predominantly
hypoglycemic variations, has been ob-
served to increase in patients with peri-
procedural myocardial infarction. Thus,
our study investigated the usefulness of
CGM in the setting of PCl where an
optimal glycemic control should be achie-
ved in order to prevent complications
and improve outcome.

Patti G., Bennett R., Seshasai
S.R., Cannon C.P, Cavallari
[, Chello M., Nusca A., Mega
S., Caorsi C., Spadaccio C.,
Keun On Y., Mannacio V., Ber-
kan O., Yilmaz M.B., Katran-
cioglu N., Ji Q., Kourliouros
A., Baran C., Pasceri V., RU-
chan Akar A., Carlos Kaski
J., Di Sciascio G., Ray K.K.

Statin pretreatment and risk
of in-hospital atrial fibrillation
among patients undergoing
cardiac surgery: a collabo-
rative meta-analysis of 11
randomized controlled trials.

Europace. 2015 Jun;17(6):855-
63. PubMed PMID: 25733550. IF
3,670

Aims: Statin pretreatment in patients un-
dergoing cardiac surgery is understood
to prevent postoperative atrial fibrillation
(AF). However, this is based on observa-
tional and limited randomized trial evi-
dence, resulting in uncertainty about any
genuine anti-arrhythmic benefits of these

o
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agents in this setting. We therefore aimed
to quantify precisely the association bet-
ween statin pretreatment and postoperative
AF among patients undergoing cardiac
surgery.

Methods and Results: A detailed search
of MEDLINE and PubMed databases (1st
January 1996 to 31st July 2012) was
conducted, followed by a review of the
reference lists of published studies and
correspondence with trial investigators
to obtain individual-participant data for
meta-analysis. Evidence was combined
across prospective, randomized clinical
trials that compared the risk of postope-
rative AF among individuals randomized
to statin pretreatment or placebo/control
medication before elective cardiac surgery.
Postoperative AF was defined as episodes
of AF lasting =5 min. Overall, 1105 par-
ticipants from 11 trials were included;
of them, 552 received statin therapy
preoperatively. Postoperative AF occurred
in 19% of these participants when com-
pared with 36% of those not treated
with statins (odds ratio 0.41, 95% con-
fidence interval 0.31-0.54, P < 0.00001,
using a random-effects model). Atrial fi-
brillation prevention by statin pretreatment
was consistent across different sub-
groups.

Conclusions: Short-term statin pretreat-
ment may reduce the risk of postoperative
AF among patients undergoing cardiac
surgery.

Aradi D., Kirtane A., Bonello
L., Gurbel PA., Tantry U.S.,
Huber K., Freynhofer M.K.,
ten Berg J., Janssen P, An-
giolillo D.J., Siller-Matula J.M.,
Marcucci R., Patti G., Man-
giacapra F,, Valgimigli M.,Morel
O., Palmerini T., Price M.J.,
Cuisset T., Kastrati A., Stone
G., Sibbing D.

Bleeding and stent throm-
bosis on P2Y12-inhibitors:
collaborative analysis on the
role of platelet reactivity for
risk stratification after per-
cutaneous coronary inter-
vention.

Eur Heart J. 2015 Jul
14;36(27):1762-71. PubMed
PMID: 25896078. IF 15,203

Aims: Although platelet reactivity during
P2Y12-inhibitors is associated with stent
thrombosis (ST) and bleeding, standar-
dized and clinically validated thresholds
for accurate risk stratification after per-
cutaneous coronary intervention (PCI)
are lacking. We sought to determine the
prognostic value of low platelet reactivity
(LPR), optimal platelet reactivity (OPR),
or high platelet reactivity (HPR) by applying
uniform cut-off values for standardized
devices.

Methods and Results: Authors of studies
published before January 2015, reporting
associations between platelet reactivity,
ST, and major bleeding were contacted
for a collaborative analysis using con-
sensus-defined, uniform cut-offs for
standardized platelet function assays.
Based on best available evidence for
each device (exploratory studies), LPR-
OPR-HPR categories were defined as
<95, 95-208, and >208 PRU for Verify-
Now, <19, 19-46, and >46 U for the
Multiplate analyser and <16, 16-50,
and >50% for VASP assay. Seventeen
studies including 20 839 patients were
used for the analysis; 97% were treated
with clopidogrel and 3% with prasugrel.
Patients with HPR had significantly higher
risk for ST [risk ratio (RR) and 95% Cl:
2.73 (2.03-3.69), P < 0.00001], yet a
slight reduction in bleeding [RR: 0.84
(0.71-0.99), P = 0.04] compared with
those with OPR. In contrast, patients
with LPR had a higher risk for bleeding
[RR: 1.74 (1.47-2.06), P < 0.00001],
without any further benefit in ST [RR:
1.06 (0.68-1.65), P = 0.78] in contrast
to OPR. Mortality was significantly higher
in patients with HPR compared with
other categories (P < 0.05). Validation
cohorts (n = 14) confirmed all results of
exploratory studies (n = 3).

Conclusions: Platelet reactivity assessment
during thienopyridine-type P2Y12-inhibitors
identifies PCl-treated patients at higher
risk for mortality and ST (HPR) or at an
elevated risk for bleeding (LPR).
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CHEMICAL-PHYSICS FUNDAMENTALS IN CHEMICAL
ENGINEERING

Head:
V. Piemonte

Faculty: L. Di Paola
Other Personnel: L. Marrelli

The Research Unit follows a methodology at the very basis of Process Engineering

operative methods. To develop a new technology in the field, two steps are required:

- First, the theoretical elements characterizing the technology must be assessed,
supported by purposed experimental campaigns;

- Second, mathematical modeling, process simulation and economical assessment
provide the essential framework to fully develop the technology.

Main - Transport phenomena in the artificial and bioartificial organs (In collaboration with
research “Campus Bio-Medico University Hospital of Rome” and “Umberto | University
activities Hospital”, University of Rome “La Sapienza”, Italy)

- New bio-treatment technology platform for the elimination of toxic pollutants from
water and soil. (In collaboration with “Queen’s” University of Kingstone, Ontario,
Canada)

- Life cycle assessment (LCA) of petroleum-based products and bio-based products.

- Systems biology approach to structural biology: the complex network theory is
applied to outline the structure-function relationship for protein structures (in colla-
boration with Istituto Superiore di Sanita e CNR-IASI)

- Multiscale modelling of tissue patterning: the concentration fields of key components
in Arabidopsis Thaliana allows to understand the complex interaction between dif-
ferentiation and growth (in collaboration with Universita Sapienza Roma)

- Biofuels and bioplastics production, separation and purification technologies (In
collaboration with Kinetics Technology KT, Rome, Italy)

- New technologies for Produced Water Treatment
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Most important publications

Piemonte V., Prisciandaro M.,
Mascis L., Di Paola L., Barba
D.

Reverse osmosis membranes
for treatment of produced
water: a process analysis.

Desalin water treat. 2015 Jul 17;
55 (8): 565-574. DOI: 10.1080/19
443994.2015.1014862. IF 1,173

The purpose of this paper was to develop
and present a process suitable for the
purification of the so-called produced
waters, a by-product of crude oil extraction,
by devising a treatment train aimed at
industrial and agricultural water reuse. If
compared to municipal wastewaters, pro-
duced waters have a very high salinity
that requires specific attention for designing
and managing the specific treatment de-
vice. Membranes, commonly used in the
production of desalted water, appear to
be a suitable technique to deal with
these issues. In this paper, we propose a
comprehensive process scheme for pro-
duced water treatment train: A Vibratory
Shear Enhanced Processing (VSEP) mem-
brane system is in charge of the secondary
treatment, whereas a reverse 0smosis
(RO) unit realizes the tertiary treatment.
Material and energy balances are carried
out on the whole process, while the RO
process is simulated by the IMSDesign
Software by Hydranautics. We analyzed
three different scenarios, at increasing
produced waters salinity, getting a stream
outlet as purified water with such low
pollutants concentration and salinity to
be reusable for different purposes.

The RO process is carried out with a sin-
gle-step or a double-step filtration; a

Research Units: overview and main 2015 scientific outputs [INEG___

cost analysis, performed on the different
case studies, allowed computing the final
specific costs per cubic meter of treated
water, showing that a double filtration
step allows a lower salinity water, albeit
raising the costs up to about 5€/m3, a
high price justified only if a ultrapure
water should be required for specific ap-
plications.

Di Paola L., Giuliani A.

Protein contact network to-
pology: a natural language
for allostery.

Curr Opin Struct Biol. 2015 Apr;
31: 43-8. PubMed PMID:
25796032 IF 7,201

Protein molecules work as a whole, so
that any local perturbation may resonate
on the entire structure: allostery deals
with this general property of protein mo-
lecules. It is worth noting a perturbation
does not necessarily involve a confor-
mational change but, more generally, it
travels across the structure as an ‘energy
signal’. The atomic interactions within
the network provide the structural support
for this ‘signaling highway’. Network de-
scriptors, capturing network signaling ef-
ficiency, explain allostery in terms of
signal transmission. In this review we
will survey the key applications of graph
theory to protein allostery. The complex
network approach introduces a new per-
spective in biochemistry; as for applica-
tions, the development of new drugs
relying on allosteric effects (allo-network
drugs) represents a promising avenue of
contact network formalism.

Piemonte V., De Falco M., Ba-
sile A.

Performance assessment of
water gas shift membrane
reactors by a two-dimensio-
nal model.

Energy Sources Part A-Recovery
Util. Environ. Eff. 2015; 37(20),
2174-2182. DOI: 10.1080/15567
036.2012.691945 IF 0,386

There is currently a large world effort to-
wards developing hydrogen power as
the next generation of clean energy for
both the transportation and the electricity
sectors. Water gas shift is a thermody-
namically limited reaction, which has to
operate at low temperatures, reducing
kinetics rate, and increasing the amount
of catalyst required to reach valuable
carbon monoxide conversions. It has
been widely demonstrated that the inte-
gration of hydrogen selective membranes
is a promising way to enhance water
gas shift reactors’ performance: a Pd-
based membrane reactor operated suc-
cessfully overcoming the thermodynamic
constraints of a traditional reactor thanks
to the removal of hydrogen from the re-
action environment. In this work, the
effect of hydrogen removal in membrane
water gas shift reactors will be investigated
by a two-dimensional, non-isothermal
model in order to analyze the water gas
shift reactor performance. In particular,
the effects on the reactor performance
of the gas space hourly velocity, reactor
temperature, pressure difference, sweeping
gas flow rate, and inlet flow rate compo-
sition have been deeply assessed.
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CLINICAL PATHOLOGY AND MICROBIOLOGY

Head:
S. Angeletti

Faculty: G. Gherardi
Other Personnel: F. Antonelli, M. Ciccozzi, A. Conti, M. De Cesaris, L. De Florio,
E. Dedej, G. Dicuonzo, M. Fogolari, A. Lo Presti

The research unit is actively enrolled in the field of molecular evolution of microorganisms
causing important epidemic worldwide. Furthermore, a large part of the research
activity has been dedicated to the study of the spread of multi-drug resistance
bacteria supporting the CIO Unit of the University Hospital Campus Bio-Medico. In
general the research unit goes ahead in the multi-marker evaluation of septic
patients, as demonstrated by the recent important publications produced.

In the year 2015, the most important activities developed by the research unit have
been in the areas of infectious disease and antibiotic resistance. Several articles
have been published on these issues in collaboration with important Italian department
such as Department of Infectious, Parasitic and Immunomediated Diseases, National
Institute of Health, Rome, Italy, National Institute of Health, Rome, Italy, as well as fo-
reigners Institutions such as the Public Health Institute of Montenegro, Public Health
Institute of Bulgaria and the Department of Pathology and Laboratory Medicine, Uni-
versity of Florida, Gainesville, FL, USA.



Most important publications
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Angeletti S., Dicuonzo G., Lo
Presti A., Cella E., Crea F,
Avola A., Vitali MA.,Fagioni
M., De Florio L.

MALDI-TOF mass spectro-
metry and blakpc gene phy-
logenetic analysis of an out-
break of carbapenem-resi-
stant K. pneumoniae strains.

New Microbiol. 2015 Oct; 38(4):
541 -50. PubMed PMID:
26485012. IF 1,784

Carbapenem-resistant Klebsiella pneu-
moniage isolates are an important cause
of nosocomial infections. This study eva-
luated a rapid cost-saving method based
on MALDI-TOF technology, was and com-
pared it with phenotypic, genotypic and
epidemiological data for characterization
of KPC-Kp strains consecutively isolated
during a supposed outbreak. Twenty-five
consecutive KPC Klebsiella pneumoniae
isolates were identified and clustered by
the MALDI Biotyper (Bruker, Daltonics).
To display and rank the variance within a
data set, principal component analysis
(PCA) was performed. ClinProTools models
were generated to investigate the highest
sum of recognition capability and cross-
validation. A Class dendrogram of isolates
was constructed using ClinproTool. MLST
was performed sequencing gapA, infB,
mdh, pgi, rpoB, phoE and tonB genes.
blakpc and cps genes were typed. Phy-
logenetic analysis and genetic distance
of the KPC gene were performed using
the MEGAG software. PCA analysis defined
two clusters, I and Il, which were identified
in a dendrogram by both temporal split
and different antimicrobial susceptibility
profiles. These clusters were composed
mostly of strains of the same sequence
type (ST512), the most prevalent ST in
Italy, and the same cps (type 2). In cluster
II, blakpc genotype resulted more variable
than in cluster I. Phylogenetic analysis
confirmed the genetic diversity in both
clusters supported by the epidemiological
data. Our study confirms that MALDI-
TOF can be a rapid and cost-saving me-
thod for epidemiological clustering of
KPC K. pneumoniae isolates and its as-
sociation with blakpc genotyping represents
a reliable method to recognize possible
clonal strains in nosocomial settings.

o

Angeletti S., Dicuonzo G., Fio-
ravanti M., De Cesaris M.,
Fogolari M., Lo Presti A., Cic-
cozzi M., De Florio L.

Procalcitonin, MR-proadre-
nomedullin, and cytokines
measurement in sepsis dia-
gnosis: advantages from test
combination.

Dis Markers. 2015; 2015: 951532
PubMed PMID: 26635427. IF
1,662

Background: Elevated cytokines levels
correlate with sepsis severity and mortality
but their role in the diagnosis is contro-
versial, whereas Procalcitonin (PCT) has
been largely used. Recently, the mid-re-
gional proadrenomedullin (MR-proADM)
has been combined with PCT for diagnosis
optimization. In this study the combined
measurement of PCT, MR-proADM, and
cytokines in patients with sepsis was
evaluated. Methods: One hundred and
four septic patients and 101 controls
were enrolled. Receiver operating cha-
racteristic (ROC) analysis and multiple
logistic regression were used to evaluate
applicant markers for sepsis diagnosis.
Markers with best Odds Ratio (OR) were
combined, and the posttest probability
and a composite score were computed.
Results: Based upon ROC curves analysis,
PCT, MR-proADM, IL-6, IL-10, TNF-q,
and MCP-1 were considered applicant
for sepsis diagnosis. Among these PCT,
MR-proADM , IL-6, and TNF-a showed
the best OR. A better posttest probability
was found with the combination of PCT
with MR-proADM and PCT with IL-6 or
TNF-o. compared to the single marker. A
composite score of PCT, MR-proADM,
and TNF-a. showed the best ROC curve
in the early diagnosis of sepsis. Conclu-
sions: The combination of PCT with other
markers should expedite diagnosis and
treatment of sepsis optimizing clinical
management.

Villano U., Lo Presti A., Eque-
stre M., Cella E., Pisani G.,
Giovanetti M., Bruni R., Trita-
relli E., Amicosante M., Grifoni
A., Scarcella C., El-Hamad |.,
Pezzoli MC., Angeletti S., Cic-
caglione AR., Ciccozzi M.

Molecular epidemiology and
phylogenetic analysis of He-
patitis B virus in a group of
migrants in Italy.

BMC Infect Dis. 2015 Jul 25; 15:
287. PubMed PMID: 26209519.
IF 2,613

Background: Hepatitis B virus infection
(HBV) is widespread and it is considered a
major health problem worldwide. The
global distribution of HBV varies significantly
between countries and between regions
of the world. Among the many factors
contributing to the changing epidemiology
of viral hepatitis, the movement of people
within and between countries is a potentially
important one. In ltaly, the number of
migrant individuals has been increasing
during the past 25 years. HBV genotype D
has been found throughout the world, al-
though its highest prevalence is in the
Mediterranean area, the Middle East and
southern Asia. We describe the molecular
epidemiology of HBV in a chronically
infected population of migrants (living in
Italy), by using the phylogenetic analysis.
Methods: HBV-DNA was amplified and
sequenced from 43 HBV chronically infected
patients. Phylogenetic and evolutionary
analysis were performed using both ma-
ximum Likelihood and Bayesian methods.
Results and conclusions: Of the 43 HBV S
gene isolates from migrants, 25 (58.1 %)
were classified as D genotype. Maximum
Likelihood analysis showed an intermixing
between Moldavian and foreigners se-
quences mostly respect to Italian ones.
Italian sequences clustered mostly together
in a main clade separately from all others.
The estimation of the time of the tree’s
root gave a mean value of 17 years ago,
suggesting the origin of the tree back to
1992 year. The skyline plot showed that
the number of infections softly increased
until the early 2005s, after which reached
a plateau. Comparing phylogenetic data
to the migrants date of arrival in Italy, it
should be possible that migrants arrived
in Italy yet infected from their country of
origin. In conclusion, this is the first paper
where phylogenetic analysis and genetic
evolution has been used to characterize
HBV sub genotypes D1 circulation in a
selected and homogenous group of migrants
coming from a restricted area of Balkans
and to approximately define the period of
infection besides the migration date.
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COMPUTER SYSTEMS AND BIOINFORMATIGS

Head:
G. lannello

Faculty: F. Cacace, P. Soda, L. Vollero
Other Personnel: L. Acciai, P. Afferni, E. Cordelli, M. Merone, L. Onofri,
S. Petrichella, R. Valenti

The research activities of the Computer Science and Bioinformaics (CoSBI) Research
Unit are focused on the analysis of data, signals, and images with a special attention
to biomedical applications. The Unit has also experience on high performance com-
puting, computer networks with special focus on wireless networks, and modeling
dynamic stochastic system.

- Ultra terabyte image processing techniques, i.e. methods for processing microscopy
images with sizes that exceed the terabyte size for restoring, visualization, seg-
mentation, information extraction.

- CAD systems for automatic analysis of Indirect Immunofluorescence (lIF) images.

- Support Decision Systems for clinical applications.

- Algorithms for the analysis of EEG and EEG-TMS signals, and of fRMI images.

- Bioinformatics tools for long non-coding RNAs analysis.

- Estimation methods for mathematical models of biological systems

- the European Non-linear Spectroscopy Laboratory: we have contributed to develop
tools for processing ultra terabyte images.

- the Geriatrics Unit: we have developed a system to detect risk conditions for BPCO
patients.

- IASI-CNR: we have designed algorithms to analyze the secondary structure of long
non-coding RNAs.

- the Neurology, Neurophysiology, Neurobiology Unit: we have contributed in the
identification of conditions and biomarkers of the Alzheimer’s disease.

- the Robotic Unit: we have contributed in the development of a system for robotic
tele-rehabilitation of the upper limb.

- the Allergology, Immunology, Rheumatology Unit: we have further developed the
CAD system to classify ANA samples in IIF.

- Universita Cattolica del Sacro Cuore: we are developing new strategies for type 1
diabetes mellitus monitoring and treatment.

- the Department of Information and Electrical Engineering of L’Aquila: we developed
new approaches for estimators and filters of uncertain dynamical systems and
systems with delayed measurements.




Most important publications
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Costantini I., Ghobril J.P,, Di
Giovanna A.P.,, Allegra Ma-
scaro A.L., Silvestri L., Mul-
lenbroich M.C., Onofri L., Con-
ti V., Vanzi F., Sacconi L.,
Guerrini R., Markram H., lan-
nello G., Pavone F.S.

A versatile clearing agent for
multi-modal brain imaging.

Sci Rep. 2015 May 7; 5: 9808.
PubMed PMID: 25950610. IF
5,578

Extensive mapping of neuronal connections
in the central nervous system requires
high-throughput um-scale imaging of
large volumes. Here, we introduce a ver-
satile brain clearing agent (2,2'-thiodie-
thanol; TDE) suitable for various applica-
tions and imaging techniques. We de-
monstrate the effectiveness of this method
in different applications: in fixed samples
by imaging a whole mouse hippocampus
with serial two-photon tomography; in
combination with CLARITY by reconstruc-
ting an entire mouse brain with light
sheet microscopy and in translational re-
search by imaging immunostained human
dysplastic brain tissue.

Fiscon G., Paci P, lannello
G

MONSTER v1.1: a tool to ex-
tract and search for RNA
non-branching structures.

BMC Genomics. 2015; 16: S1.
PubMed PMID: 26047478. IF
0,921

Here, we present an updated version of
our previous tool MONSTER, accounting
for the peculiar feature of long non-
coding RNAs that are not expected to
have a unique fold, but appear to fluctuate
among a large number of equally-stable
folds. We improved our search engine
for structural motifs shared between two
full-length RNAs in order to take into ac-
count all the alternative equally-stable
structures. We present an application of
MONSTER v1.1 on lincRNAs, which are
a specific class of IncRNAs located in
genomic regions which do not overlap
protein-coding genes. In particular, we
provide reliable predictions of the shared
chains between HOTAIR, ANRIL and COL-
DAIR. The latter are lincRNAs which
interact with the same protein complexes
of the Polycomb group and hence they
are expected to share structural motifs.

Cacace F, Conte F., Germani
A.

Filtering continuous-time li-
near systems with time-va-
rying measurement delay.

I[EEE T Automat Contr. 2015 May;
60 (5): 1368-1373. doi:
10.1109/TAC.2014.2357138. IF
2,779

We consider the filtering problem of LTI
continuous-time systems with known
and bounded measurement delays. The
aim of the technical note is the design
of a finite-dimensional sub-optimal filter
whose performance in terms of the esti-
mation error is comparable to optimal
infinite-dimensional approaches. We
show that the proposed approach allows
for a precise characterization of the re-
lationship between measurement delay
and the covariance of the estimation
error. In the time-varying case no re-
strictive hypotheses on the delay function
are needed. The proposed filter can
therefore be applied to delay functions
for which traditional infinite-dimensional
approaches cannot be straightforwardly
applied.
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DEVELOPMENTAL NEUROSCIENCE

Head:
F. Keller

Other Personnel: V. Focaroli, R. Marino

The Developmental Neuroscience unit investigates developmental at the molecular,
cellular and systemic levels, mechanisms, both in animal models and in human
infants. One major focus of the lab is the interaction between reelin, a protein of the
extracellular matrix and environmental factors, in particular gonadal hormones,
during brain development. The reelin gene is a candidate gene for autism, a pervasive
developmental disorders that is more frequent in males. The other major focus of the
lab is the role of motor systems, in particular perception-action loops, for development
of cognitive functions and mental processes. Specifically, we are investigating early
motor signs of autism risk in high-risk babies, who have an older sibling affected by
this disorder.

- Interaction between NGF and reelin in the mouse retina
- Motor development in siblings who are at high risk for autism)
- Novel behavioural tests of music perception in young children

- Dr. Alessandra Micera, Fondazione Bietti (interaction between NGF and reelin in the
mouse retina)

- Prof. Jana M. lverson, University of Pittsburgh (motor development in siblings who
are at high risk for autism)

- Dr. Nicola Di Stefano, Istituto FAST; Dr. Fabrizio Taffoni, Biomedical Robotics and
Biomicrosystems Unit (music perception in young children)



Most important publications

Balzamino B.O., Esposito G.,
Marino R., Keller F., Micera
A.

NGF expression in reelin-de-
prived retinal cells: a potential
neuroprotective effect.

Neuromolecular Med. 2015 Sep;
17(3): 314-25. PubMed PMID:
26066836. IF 3,678

We recently reported that increased NGF
and p75(NTR) as well as decreased
trkA(NGFR) characterized the Reelin-de-
prived (E-Reeler) retina, prospecting a
potential contribution of NGF during E-
Reeler retinogenesis. Herein, retinal gan-
glion cells (RGCs), glial cells and rod
bipolar cells (RBCs) were isolated from
E-Reeler  retinas, and  NGF,
trkA(NGFR)/p75(NTR) expression and
apoptosis were investigated. E-Reeler (n
= 28) and E-control (n = 34) retinas
were digested, and RGCs, glial cells and
RBCs were isolated by the magnetic
bead separation. Expression of NGF,
trkA(NGFR), p75(NTR), Annexin V/PI and
Bcl2/Bax was quantified by flow cytometry
and validated by real-time PCR or WB. In
E-Reeler retinas, NGF was significantly
increased in RGCs and glial cells, p75(NTR)
was increased in both RBCs and RGCs,
and trkA(NGFR) was unchanged. In E-
control retinas, NGF and p75(NTR) were
expressed mainly in RBCs and RGCs and
faintly in glial cells, while trkA(NGFR) was
weakly expressed by RBCs and RGCs. In

Research Units: overview and main 2015 scientific outputs [INEG___

RBCs and RGCs, Annexin V expression
was unchanged, while Bcl2 increased
and Bax decreased selectively in E-Reeler
RGCs. The data indicate that E-Reeler
RBCs and RGCs overexpress NGF and
p75(NTR) as a protective endogenous
response to Reelin deprivation. The ob-
servation is strongly supported by the
absence of apoptosis in both cell types.

Bellagamba F., Addessi E.,
Focaroli V., Pecora G., Mag-
giorelli V., Pace B., Paglieri F.

False belief understanding
and “cool” inhibitory control
in 3-and 4-years-old Italian
children.

Front Psychol. 2015 Jun 29; 6:
872. PubMed PMID: 26175700.
IF2,6

During preschool years, major developments
occur in both executive function and theory
of mind (ToM), and several studies have
demonstrated a correlation between these
processes. Research on the development
of inhibitory control (IC) has distinguished
between more cognitive, “cool” aspects
of self-control, measured by conflict tasks,
that require inhibiting an habitual response
to generate an arbitrary one, and “hot,”
affective aspects, such as affective decision
making, measured by delay tasks, that
require inhibition of a prepotent response.
The aim of this study was to investigate
the relations between 3- and 4-year-olds’

performance on a task measuring false
belief understanding, the most widely used
index of ToM in preschoolers, and three
tasks measuring cognitive versus affective
aspects of IC. To this end, we tested 101
Italian preschool children in four tasks: (a)
the Unexpected Content False Belief task,
(b) the Conflict task (a simplified version
of the Day-Night Stroop task), (c) the Delay
task, and (d) the Delay Choice task. Chil-
dren’s receptive vocabulary was assessed
by the Peabody Picture Vocabulary test.
Children’s performance in the False Belief
task was significantly related only to per-
formance in the Conflict task, controlling
for vocabulary and age. Importantly, chil-
dren’s performance in the Conflict task
did not significantly correlate with their
performance in the Delay task or in the
Delay Choice task, suggesting that these
tasks measure different components of
IC. The dissociation between the Conflict
and the Delay tasks may indicate that
monitoring and regulating a cool process
(as flexible categorization) may involve dif-
ferent abilities than monitoring and regu-
lating a hot process (not touching an avai-
lable and highly attractive stimulus or
choosing between a smaller immediate
option and a larger delayed one). Moreover,
our findings support the view that “cool”
aspects of IC and ToM are interrelated,
extending to an Italian sample of children
previous findings on an association between
self-control and ToM.
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DIAGNOSTIC IMAGING

Head:
B. Beomonte Zobel

Faculty: R.F. Grasso, C.C. Quattrocchi
Other Personnel: R.L. Cazzato, Y. Errante, E. Faiella, S. Gaudio, F. Giurazza,
G. Luppi, C. A. Mallio

The Unit is organized in different lines where the research activities are performed in
cooperation with other research units of our University: Neuroimaging, that studies
the correlation of MRI with diagnosis, treatment or rehabilitation of different diseases,
both in neurology or in oncology; Interventional Radiology, that studies how
radiologists can use small invasive approaches for the diagnosis and the treatment
of several diseases; Imaging based navigations systems, that studies the use of me-
chatronics and images acquired directly from the patients to guide diagnostic and
therapeutic procedures in Medicine; Oncologic Imaging, that studies how radiologists
can help in the diagnosis, in the treatment and in the follow-up of oncologic patients;
Functional imaging, that studies the use of imaging to check the functionality of
different organs or to highlight the accumulation of specific substances in the body.

The main research publications, during 2015, are in the following sectors: functional
MRI to evaluate the rehabilitation efficacy in Parkinson’s disease, the abnormal
neuronal connectivity in Alzheimer’s Disease, in collaboration with the Brain Center
Rudolf Magnus, University Medical Center Utrecht, The Netherlands, and in the early
stages of anorexia nervosa, Magnetic Resonance thermometry, Interventional
Radiology for the palliation of bone metastases and in lung tumour ablation
procedures, in collaboration with Institut Bergonie, Bordeaux, France, multimodality
imaging to assess bone environment in cancer patients, in collaboration with The
University of Minnesota, Minneapolis (USA), post mortem evaluation of coronary
arteries, in collaboration with the Institute of Legal medicine, Catholic University
Rome, functional heart parameters in thalassemic patients, in vivo brain Gadolinium
deposition from currently used contrast agents.



Most important publications

Gaudio S., Piervincenzi C.,
Beomonte Zobel B., Romana
Montecchi F., Riva G., Car-
ducci F.,, Quattrocchi CC.

Altered resting state functio-
nal connectivity of anterior
cingulate cortex in drug naive
adolescents at the earliest
stages of anorexia nervosa.

Sci Rep. 2015 Jun 4; 5: 10818.
PubMed PMID: 26043139 IF
5,678

Previous Resting-State Functional Con-
nectivity (RSFC) studies have shown
several functional alterations in adults
with or recovered from long Anorexia
Nervosa (AN). The aim of this paper was
to investigate whole brain RSFC in ado-
lescents with AN in the earliest stages,
less than 6 months, of the disorder.
Sixteen drug-naive outpatient female ado-
lescents with AN-restrictive type (AN-r)
(mean age: 15,8; SD 1,7) were compared
to 16 age-matched healthy female (mean
age: 16,3; SD 1,4). Relevant resting state
networks (RSNs) were identified using
independent component analysis (ICA)
from functional magnetic resonance ima-
ging data; a dual regression technique
was used to detect between-group dif-
ferences in the RSNs. Between-group
differences of the functional connectivity
maps were found in the executive control
network (ECN). Particularly, decreased
temporal correlation was observed in
AN-r patients relative to healthy controls
between the ECN functional connectivity
maps and the anterior cingulate cortex
(p < 0.05 corrected). Our results in AN
adolescents may represent an early trait-
related biomarker of the disease. Consi-
dering that the above mentioned network
and its area are mainly involved in cognitive
control and emotional processing, our
findings could explain the impaired co-
gnitive flexibility in relation to body image
and appetite in AN patients.

Hui S.K., Arentsen L., Sue-
blinvong T., Brown K., Bolan
P, Ghebre R.G., Downs L.,
Shanley R., Hansen K.E., Mi-
nenko A.G., Takhashi Y., Yagi
M., Zhang Y., Geller M., Rey-
nolds M., Lee C.K,, Blaes A.H.,

o
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Allen S., Zobel B.B., Le C,,
Froelich J., Rosen C., Yee D.

A phase | feasibility study of
multi-modality imaging as-
sessing rapid expansion of
marrow fat and decreased
bone mineral density in can-
cer patients.

Bone. 2015 Apr; 73: 90-7. Pub-
Med PMID: 25536285. IF 3,973

Purpose: Cancer survivors are at an in-
creased risk for fractures, but lack of ef-
fective and economical biomarkers limits
quantitative assessments of marrow fat
(MF), bone mineral density (BMD) and
their relation in response to cytotoxic
cancer treatment. We report dual energy
CT (DECT) imaging, commonly used for
cancer diagnosis, treatment and surveil-
lance, as a novel biomarker of MF and
BMD. Methods: We validated DECT in
pre-clinical and phase | clinical trials and
verified with water-fat MRl (WF-MRI),
quantitative CT (QCT) and dual-energy
X-ray absorptiometry (DXA). Basis material
composition framework was validated
using water and small-chain alcohols si-
mulating different components of bone
marrow. Histologic validation was achieved
by measuring percent adipocyte in the
cadaver vertebrae and compared with
DECT and WF-MRI. For a phase | trial,
sixteen patients with gynecologic mali-
gnancies (treated with oophorectomy, ra-
diotherapy or chemotherapy) underwent
DECT, QCT, WF-MRI and DXA before and
12 months after treatment. BMD and MF
percent and distribution were quantified
in the lumbar vertebrae and the right fe-
moral neck. Results: Measured precision
(3 mg/cm3) was sufficient to distinguish
test solutions. Adiposity in cadaver bone
histology was highly correlated w