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Presentation

During its 144 year history, the Fondazione Edmund Mach has contributed 
to the improvement of agriculture and viticulture in Italy. This citadel of 
agriculture, with research, education, consulting and wine production, is a 
unique institution not only in Italy, but perhaps globally.
A thousand students, 250 researchers, 150 technologists and a hundred 
teachers constitute the formidable wealth of know-how of the Fondazione 
Edmund Mach which, thanks to its human resources, has reached important 
goals at an international level. Always with an eye towards the future, but 
without losing sight of its roots, we maintain high international standards 
with more than 200 publications per year and 44 university teaching quali-
fications of first and second level.
I think that advanced research and technical consulting are the two souls 
that can and should live together, combining excellence in research at San 
Michele all’Adige with technical solutions catering to the needs of Trentino 
agriculture, with the common goal of contributing to a sustainable Trentino 
region.

Andrea Segré
President 

Fondazione Edmund Mach

Mauro Fezzi
General Director of FEM

Andrea Segré
President of FEM

Roberto Viola
Director of Research and Innovation Centre
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foreword

In the five years since its constitution in 2009, the Research and Innovation 
Centre (CRI) of the Fondazione Edmund Mach (FEM) has been able to consol-
idate itself as one of the best agro-food and environmental research centres 
in Italy. This was possible because FEM is a powerful example of a functioning 
“knowledge triangle” - excellence in science, education and innovation. 
Scientific excellence at FEM has received an independent validation by the 
Agency for the Evaluation of National Universities and Research Institutes 
(ANVUR). The results, published in 2013, have seen the Departments of CRI 
ranked first place for non-academic research institutions in Chemistry and 
Agriculture and fourth place in Biology. The National Scientific Qualifications 
(ASN), also conducted by ANVUR in 2012, led to a further recognition of the 
scientific quality of CRI researchers with seven Full Professor and 37 Associate 
Professor certifications awarded.
This documents the scientific quality reached by the CRI staff, presently con-
sisting of about 200 employees and collaborators, which are joined by a large 
community of “staff in formation”. A hundred of them are students of FIRS>T, 
our research school, as well as undergraduates, trainees and interns. A young 
community, with an average age of 36 years, cosmopolitan, with more than 
25% of the members from more than 40 countries. In 2013-2014 the research 
community has published over 370 articles with Impact Factor in ISI scientific 
journals and 700 non-ISI articles. 
A community perfectly adapted to the history of FEM. A unique institution 
with a strong international propensity and focused on three major themes 
that strongly characterize our land: agriculture, food and environment. In 
addition to its scientific endeavour and the dissemination of expertise, the 
Centre has also distinguished itself for its ability to develop innovative prod-
ucts such as new genotypes and varieties of grapes and fruit trees developed 
in our breeding programs and supported through an innovation consortium 
promoted by FEM. Furthermore, during 2013-14 the intellectual property 
portfolio held by FEM was integrated with 7 new patent deposits. Finally, 
the Centre continues to represent for local companies, organizations and 
agricultural associations a centre of excellence and expertise as shown by 65 
industrial and cooperative research projects.

Roberto Viola
Director of Research and Innovation Centre

Fondazione Edmund Mach
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In order to improve agriculture in what was then Tyrol, in 1874 the Aus-
tro-Hungarian Empire approved the institution of an agricultural school to 
be located in the Augustinian monastery of San Michele all’Adige. The school 
opened in the autumn with a programme established by its first director, 
Edmund Mach. He was an efficient organiser and from the very outset fer-
vently supported the plan to turn the institute into an innovative organisation 
where teaching and research would together contribute to the development 
of agriculture in the region.
After the First World War, the Agricultural Institute of San Michele (IASMA) 
came under the control of the Italian government which in turn passed it over 
to the authority of the Autonomous Province of Trento since 1948.
In 1990 a local Law transformed IASMA into a functional agency of the Auton-
omous Province of Trento, integrating the land services into the pre-existing 
structure based on training and research.
On 1st January 2008 the Institute’s organisations and activities were trans-
ferred to a new legal body, the Fondazione Edmund Mach (FEM), a public 
agency under private law.
The existing three centres were inherited by FEM and given a more flexible 
structure geared to the specific aims of Education and Training, Research 
and Innovation, and Technology Transfer, which became not just the new 
names for the centres but also described the most salient aspects of their 
respective missions.

Fondazione Edmund Mach

Since 2008 the Experimental station has had a new organisational structure 
and is now known as the Research and Innovation Centre (CRI). Originally, it 
was organized in specialised research Areas covering the fields of Agriculture, 
Food and the Environment. In January 2011, a new organizational restructuring 
concerned the Centre, and resulted in a new arrangement based on a Research 
consortium (in participation with the National Research Council) and five De-
partments, which in turn are organized in Research Groups and Technological 
Platforms. CRI research focuses on: genetics and genomics of fruit plants, agri-
food and nutritional quality, biodiversity and molecular ecology, sustainable 
agro-ecosystems and bioresources, and computational biology. These research 
areas were selected to meet the interests and needs of local economy. A brand 
new Campus with 200 m2 of greenhouses, 30 hectares of breeding fields and 
state of the art technologies are other relevant traits.
Pioneering organisations, a young and dynamic environment, international 
researchers, collaborations with universities and institutions throughout the 
world, and the institution of high-level specialised training initiatives: all these 
together place the Centre in a global context, which encourages the exchange 
of ideas and the development of innovation and produces internationally-rec-
ognised results.

The Research and Innovation Centre



FIRS>T
FEM International Research School

The FEM International Research 
School (FIRS>T) was initiated by the 
joining of the Genomics and Mo-
lecular Physiology of Fruit Network 
(GMPF) with training activities in oth-
er strategic fields of action: agro-bio-
sciences, food biosciences, ecology, 
agro-biology, eco-biology etc. Since 
its creation, FIRS>T has emerged as 
one of most ambitious and innova-
tive initiatives launched by CRI in the 
last years.
Until 2013, the scope and number 
of FIRS>T activities has progressive-
ly expanded, with the selection and 
recruitment of a growing number of 
doctoral students. In 2013, FIRS>T 
also launched a collaboration with 
the Università di Udine for the joint 
accreditation by ANVUR of a doctoral 
programme on Agricultural Science 
and Biotechnology. 
This suspension offers the oppor-

tunity for an examination of FIRS>T 
activities and performance. FIRS>T 
proved to have an essential role in 
boosting research excellence within 
the Fondazione. Its role in the selec-
tion of most innovative CRI research 
proposals and of most competitive 
young talents, and the support pro-
vided by the scholarship programme 
have played a fundamental role in 
this regard. Indeed, since its creation, 
FIRS>T has selected and supported 
about 115 pioneering research pro-
jects proposed by CRI researchers. 
Through the recruitment of young 
researchers from all over the world, 
and by putting in contact CRI re-
search groups with national and in-
ternational institutions, moreover, 
FIRS>T has played a key role in the 
internationalization of CRI. In 2013-
2014, FIRS>T has supported young 
researchers from 5 continents, and 

FEM CAMPUS
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of 20 different nationalities. These 
young researchers have been en-
rolled in the doctoral programmes 
of more than 50 different partner 
institutions. In addition, by favoring 
the turnover of young researchers, 
FIRS>T has ensured an enduring in-
ter-generational exchange among 
CRI researchers.
More than anything else, in conclu-
sion, it is the growing number of for-
mer FIRS>T scholarship holders who 
have joined CRI research groups or 
have been recruited by prestigious 
institutions that confirms the stra-
tegic role of FIRS>T for the future of 
CRI and the Fondazione.

01 	 Guesthouse

02 	 Historical Cellar

03 	 Chemical Laboratories

04 	 Augustinian Monastery - Administrative headquarter

05 	 Food and Nutrition Laboratories

06 	 Main Hall

07 	 Education and Training Centre (CIF)

08 	 Logistical Centre

09 	 Research and Innovation Centre (CRI)

10 	 Technology Transfer Centre (CTT)

11 	 Experimental cellar

12 	 Fishing Centre

13 	 Research and Knowledge Palais

14 	 Plant Protection Laboratories

14
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In the last decades concerns have 
been raised on the negative impact 
of synthetic chemical pesticides on 
humans and environment. As a re-
sult of that the European Union has 
adopted a new directive (2009/128/
EC), which establishes a framework 
to achieve a sustainable use of pes-
ticides. On the other hand, a strict 
regulation exists on the maximum 
level of residues of pesticides on 
food and plant protection products 
should be registered according strict 
guidelines. In addition, some active 
substances of particular concern to 
public health or the environment 
have been identified with the objec-
tive of being replaced by more suit-
able alternatives over time. This con-
text has pushed science to find safer 
tools to control pest and pathogens 

of crops. A new generation of plant 
protection products is going to born 
and replaces in the coming years 
several synthetic chemical pesti-
cides. FEM has a long experience 
in developing eco-friendly and low 
impact plant protection solutions. 
Thanks to that the Province of Tren-
to was one of the first regions in 
the world to adopt technologies as 
pheromone mating disruptions in its 
farms to replace insecticides. A bio-
pesticide is a plant protection prod-
uct based on molecule(s) that exist 
in nature or microorganisms and/
or their metabolites. Currently FEM 
has an innovative pipeline for the 
development of the new generation 
of biopesticides, which are charac-
terized by high innovation and tech-
nological content compared to the 

Ilaria Pertot

Gianfranco Anfora

Urska Vrhovsek

How to develop a biopesticide: 
new concepts, approaches 
and technologies
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The grapevine (Vitis vinifera) genome 
has been sequenced for some time, 
but exactly how it determines phe-
notypic variation remains an open 
question. With around 30.000 genes 
in its genome, there’s a staggering 
complexity of how grapevine physiol-
ogy can be altered in response to its 
environment: 30.000 knobs that can 
be dialed to turn genes’ “expression” 
up or down. Measuring the behavior 
of thousands of genes in parallel, 
using technologies as RNA-seq or 
microarrays, is a staple of systems 
biology and the analysis of such data 
has been central in computational 
biology and bioinformatics. There 
is enormous potential in such tran-
scriptomics studies, but they are usu-
ally very specific and isolated, and 
their results not trivial to reconcile.
Using the proprietary COLOMBOS 
framework, we have been able to in-
tegrate all grapevine transcriptomics 
data sets available around the world, 
combining experiments for almost 
2000 different samples. In a joint 
effort of several research groups at 
CRI-FEM, all of these samples were 
also comprehensively annotated us-
ing a controlled vocabulary of ‘condi-
tion properties’, which was specifically 

developed for grapevine in-house. 
Unlike the cryptic, non-standardized 
descriptions accompanying the pub-
lications of the original experiments, 
this enables computational com-
parison and automatic organizing of 
samples and has the potential of re-
vealing the input–output relationships 
that drive the expression responses 
of genes to specific biological stimuli.
This unique grapevine “gene expres-
sion compendium” is now helping us 
elucidate gene expression coordi-
nation at a genome-wide level. It is 
helping us to prioritize roles for genes 
with previously unknown functions, 
and is generating a deeper under-
standing of how the concerted behav-
ior of grapevine’s 30.000 genes shape 
the plant’s physiology, development, 
and responses to its environment.
The Vitis vinifera expression compen-
dium is available through a web appli-
cation at vitis.colombos.fmach.it, and 
includes an extensive tool suite to ex-
plore, analyze and visualize the data.

Kristof Engelen

Marco Moretto

Paolo Sonego 

Laura Costantini

Giulia Malacarne

Stefania Pilati

Claudio Moser

Lukasz Grzeskowiak

Stella Grando

Duccio Cavalieri

30.000 possible numbers to dial: 
understanding how grape phenotype 
is shaped by its genes’ behavior

previous one. The new compounds 
are selected with a targeted high 
throughput approach (i.e. among en-
dophytes or by-products from edible 
plants) among botanical extracts and 
rare natural compounds extracted or 
produced with industrial processes 
and beneficial microorganisms/their 
metabolites obtained in fermenters. 
Candidate beneficial microorgan-
isms are identified and their genome 
is sequenced to exclude pathways 
resulting in metabolites of concern 
and characterize their mechanism 
of action. The botanical extracts are 
characterized by chromatographic 

and spectroscopic profiles (chem-
ical fingerprint) and the extraction 
processes are optimized based on 
the identified active molecule(s). Be-
cause most of these new generation 
biopesticides are quickly degrad-
ed in the natural environment the 
combination with specific protective 
compounds is customized based on 
the nature of the ingredient. The 
new generation of biopesticides is 
expected to provide growers with 
powerful, but safe, tools to protect 
their crops.



Bioclimatic maps for landscape
characterisation, derived relying on open data

•	 Winkler index – WI (GDD)
•	 Huglin index – HI (GDD)
•	 Biologically Effective Degree Days – BEDD (GDD)
•	 Growing Season average Temperature – GST (°C)
•	 Cold night Index – CI (°C)
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Geographic Information Systems 
(GIS), new applications for mobile de-
vices (tablets and smartphones) and 
open-data nowadays provide techni-
cians and farmers with new methods 
to study the particular vocation of the 
territory and to support the selection 
of appropriate crops and varieties.
Most detailed studies concern viti-
culture but the approach can be ex-
tended to other types of cropland. 
For viti-viniculture, the guidelines for 
zoning methodologies on a soil and 
on a climate level have been defined 
and adopted by the international or-
ganisation of vine and wine (OIV-VITI 
Resolution 423-2012 REV1; OIV, 2012) 
following the definition of terroir.
The characterization of the viticultur-
al landscape is based on geographic 

layers (elevation, slope, aspect, oro-
graphic profile, potential sun-hours, 
etc.) and bioclimatic indices (Huglin, 
Winkler, Gladstones, Fregoni, Growing 
Season average Temperature - GST, 
Cold night Index, CI, frosts and heat 
wave risk, etc.), introduced since mid 
‘900 and based on the calculation of 
heat indexes during the vegetative 
period and taking into account the 
optimal temperature for the develop-
ment of the vines and for the ripening 
of the grapes.
Jones et al. (2004) describe the suitabili-
ty of the landscape for grapevine as the 
combination of topographic features, 
soil type, land use constraints, and, fi-
nally, bioclimatic conditions.
Following this approach, the increas-
ing availability of open GIS software 

Roberto Zorer

Luca Delucchi

Markus Metz

Duccio Rocchini

Amedeo Fadini

Claudio Floretta

Markus Neteler

Application of open-source software 
and data for agriculture
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Since the release of the genome se-
quence assemblies of grape, apple 
and strawberry, a revolution has 
been taking place in the way fruit 
crop breeding is performed. This 
revolution has only been possible 
thanks to the genome sequences 
and the downstream tools that have 
been developed using them. For ex-
ample, apple genome sequence data 
has been used by scientists working 
at FEM, and their collaborators, to 
develop high throughput genotyping 
arrays containing many thousands of 
( in some cases up to half a million) 
DNA markers known as single nucle-
otide polymorphisms (SNPs) which 
allow rapid and detailed characteri-
sation of the chromosomes of indi-
vidual varieties and their offspring.
The complete chromosome charac-
terization of the germplasm collec-
tion at FEM using these markers has 
permitted the initiation of genome 
wide association studies (GWAS) 
which are moving towards the asso-
ciation of many of these SNPs and 
agronomically important differenc-
es in the phenotype of the varieties 
studied. 
This approach, together with stand-
ard QTL mapping, is leading to a de-
tailed understanding of which mark-
ers in particular are inherited with 
particular traits, most notably fruit 
quality and disease resistance. This 
is enabling the breeders at FEM, 
and their contemporaries around 
the world, to identify superior seed-
lings from breeding crosses carrying 

these traits whilst they are still in 
the seed tray.
Additionally, knowledge of the ge-
nome, the locations of genes and 
specific SNPs associated with them 
has permitted the identification of 
causal genes for both fruit quality 
and disease resistance, amongst 
other characters. Knowledge of the 
controlling genes gives a far greater 
degree of precision in the breeding 
and selection process. These ena-
bling technologies and the research 
they are facilitating at FEM has led 
to fundamental changes in the way 
breeding is performed, with no seed-
ling being planted in FEM fields with-
out first being screened with a panel 
of markers. This process is leading 
to savings in time and costs in the 
breeding pipeline, and a far great-
er proportion of superior seedlings 
planted from which to select the sus-
tainable varieties of the future.

Riccardo Velasco

Dan Sargent

Fabrizio Costa

Michela Troggio

Modern breeding on fruit crops

and remote sensing data makes it 
possible to study the vocation of the 
territory globally and with high spatial 
resolution.
PGIS featured two regions in North-
East Italy and the neighbouring 
territories of Slovenia within the 
P.I.C.A. project (pica.cavit.it) and 
WineNet, a cooperative network to 
improve wine quality along the pro-

duction chain using innovative solu-
tions, funded under the cross-border 
cooperation programme Italy-SLO-
VENIA 2007-2013 (sites.google.com/
site/progettowinenet).



We developed a bioinformatics tool that collects evolutionarily conserved pro-
teins described as cell size regulators in genome-wide studies. The tool allowed 
us to identify a core conserved cell size regulatory network and predict novel 
cell size regulators for experimental tests.

Plants are in constant interaction with a complex microbial community that 
influences all phases of their life cycle. Metagenomics allows us to study these 
communities and highlights how in turn they change under the influence of 
the environment.

Volatile organic compounds (VOCs) play a major role in the plant defense 
responses. We identified specific VOCs emitted by apple and grapevine plants 
upon insect and pathogen attacks. Our results are the basis for developing 
innovative molecules for a sustainable control of plant pathogens.

Molecular control of cell and organ size in plants

From root to fruit: metagenomics of the endophytic 
communities in grapevine

Plant - pathogen communication by volatile organic 
compounds in apple and grapevine

Attila Czigas-Nagy, Azeddine Si Ammour

Claudio Donati, Davide Albanese, Andrea Campisano, Ilaria Pertot

Luca Cappellin, Valentina Lazazzara, Alberto Algarra Alarcon, 

Pier Luigi Bianchedi, Ilaria Pertot, Franco Biasioli, Michele Perazzolli
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Hybrids of apple and pear have been bred and described. Unlike these 
reports, an offspring of five F2 plants from maternal plant are meanwhile 
flowering and regularly set fruits. These vital and fertile hybrids offer the 
opportunity to combine various parts of the genomes by classical breeding.

Transcriptome comparison of a seeded grape variety and its seedless somat-
ic variant highlighted significant differences in gene expression during berry 
development and provided a rich genomic resource for characterization of 
genes that potentially underpin seedlessness in grapevine.

Commercialization of GMOs is hindered by numerous regulatory and social 
hurdles. We are currently developing next generation genome editing tools 
for fruit crop improvement. These tools will permit the insertion, modification 
or mutation of genes of interest without involving foreign DNA.

Identification of apple-pear hybrid 
and the potential in pome fruit breeding

Grape berry transcriptome dynamics 
associated with seed development

New Breeding Technology for fruit crops

Mickael Malnoy, Luisa Palmieri, Stefan Martens

Chinedu Charles Nwafor, Ron Wehrens, Maria Stella Grando, Laura Costantini

Chidananda Nagamangala Kanchiswamy, Riccardo Velasco, 

Claudio Moser, Mickael Malnoy

19AGRICULTURE
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The stable isotope ratios measured 
in wine are those of H (D/H) analysed 
site-specifically in the methylic and 
methilenic site of ethanol: (D/H)1 and 
(D/H)2, the ratio of carbon (13C/12C) in 
ethanol and that of oxygen (18O/16O) 
in water. They have been analysed in 
wine since 1987 to determine fraud, 
such as sugar addition or chaptalisa-
tion, watering down and mislabelling, 
i.e. false declarations of origin. The 
variability of these isotopic ratios is 
indeed related to the botanical ori-
gin of the sugar (grape, cane or beet) 
and to the climatic and geographical 
characteristics of the area where the 

plant grows. The relationship be-
tween the isotopic data of wine and 
physical variables describing the cli-
mate and geography of the produc-
tion area is an interesting topic, as 
reflected in the high number of re-
lated papers published in the last 20 
years. However, only a few of these 
studies considered a large number of 
samples and more than one isotop-
ic ratio, and none took into account 
a high number of physical variables 
which could influence the isotopic 
values of wine. 
In this study, we considered around 
4.000 Italian wine samples produced 

Federica Camin

Ron Wehrens

Markus Neteler

Stable isotope ratios of wine 
vs climate and geography 
of the production area



23food

The gut microbiota is now emerging 
as an important metabolic and im-
munological organ in its own right, 
implicated in chronic age-related dis-
ease. The Nutrition and Nutrigenom-
ics (NN) Group at FEM has recently 
performed a human dietary interven-
tion at the University of Reading, UK, 
showing that eating 2 apples (Renet-
ta Canada) /day for 8 weeks can re-
duce the risk of heart disease. Our in 
vitro experiments are providing new 
insight into the impact of other fruits 
(strawberries and raspberries) on gut 
microbiota. We are also conducting 
a randomized controlled trial in lo-
cal volunteers measuring the impact 
of a dietary fiber on gut microbiota 
composition and metabolic activity 
and how this then impacts on mark-
ers of heart disease risk. We have 
isolated probiotic strains from local 
Trentino dairy products, including a 
strain producing high levels of the  
neurotransmitter gamma-aminobu-
tyric acid (GABA), an important sig-
nalling role along the gut:brain axis 
and thought to control systemic in-
flammation. With the University of 
Padua, we are also looking at how 
foods which modulate the gut mi-
crobiota impact on the gut:liver:brain 

axis in people with hepatic encephal-
opathy, a brain disorder brought on 
by liver failure. We have also recently 
shown that fungi isolated from the 
human gut are phenotypically adapt-
ed as commensal microorganisms 
with implications for conic disease 
such as Inflammatory Bowel Diseas-
es and are not simply environmental 
passengers passing through the gut. 
Our work is confirming the impor-
tant role of diet in shaping both the 
composition and metabolic activity of 
the gut microbiota, and elucidating 
novel mechanisms through which 
the gut microbiota impacts on host 
health and age associated diseases 
risk. We have recently explored these 
issues in more detail in the book, “Di-
et-Microbe Interactions in the Gut”, 
edited by Kieran M. Tuohy (FEM) and 
Daniele Del Rio (University of Parma), 
published in 2014 by ELSEVIER.

Kieran Tuohy

Carlotta de Filippo

Diet-microbe interactions in the gut 
underpinning human health 
and nutrition

all over Italy in 11 consecutive years 
from 2000, the four isotopic ratios 
and a large number of potentially in-
fluential factors reflecting the geog-
raphy and climate of the production 
locations, i.e. date of harvest, latitude, 
longitude, elevation, distance from 
the sea, amount of precipitation, 
maximum, minimum and mean daily 
temperature, the isotopic ratios of O 
and H of precipitation, which are anal-
ogous to those of soil water and thus 
of source of grape water. 
Exploratory visualisation tools, regres-
sion analysis and linear modelling 
were used in our study to investigate 

the most significant relationships and 
define multivariate models able to in-
fer isotopic values from climatic and 
geographical data. 18O/16O, followed 
by (D/H)1, was shown to have the 
strongest relationship with climate 
and location. The dominant variables 
were latitude, with a negative rela-
tionship, the isotopic ratios of O and 
H of precipitation and temperature, 
both with positive relationships. 
The identified correlations and mod-
els could be used to predict the iso-
topic composition of authentic wines, 
offering increased possibilities for de-
tecting fraud and mislabelling.
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Flavour is an important food charac-
teristic determinated by the release of 
compounds, which have gustative and 
olfactive impacts. Being a complex dy-
namic multisensory process, flavour 
perception changes during food con-
sumption due to various in-mouth 
phenomena such as mastication, sal-
ivation, breathing and swallowing. To 
grasp the complexity of flavour per-
ception, dynamic methods are neces-
sary. For this purpose, FEM research-
ers have proposed the coupling of two 
time-resolved techniques:
•	 Temporal Dominance of Sensa-

tions (TDS): it is a recently intro-
duced sensory method that de-
scribes the evolution of flavour 
in terms of dominant sensations 
among a selection of attributes 
chosen by the panel in relation 

with the investigated product;
•	 In vivo nose-space analysis (NS): 

direct injection mass spectrom-
etry (PTR-ToF-MS) is used to 
sample the air expired by the 
panellists during tasting and al-
lows the direct monitoring the 
volatile compounds that reach 
the olfactory receptors.

For the first time, these techniques 
have been simultaneously applied. 
In addition of the methodological 
issue, the effects of roasting de-
gree and sugar addition on flavour 
perception and aroma release in 
espresso coffee were investigated. 
Both techniques demonstrated a 
good assessment of the effect of 
technological changes: more com-
pounds and in larger quantity were 
released when increasing roasting 

Mathilde Charles

Sine Yener

Franco Biasioli

Flavia Gasperi

Discover the origin of flavours: 
new methods to investigate the dynamics 
of aroma and taste perception
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Inappropriate storage of wines is 
known to shorten shelf life while de-
creasing wine quality. Putative mark-
ers of ageing for red wines stored 
for two years at two different tem-
peratures (cellar vs. domestic) were 
investigated using MS-based untar-
geted metabolomics, and further 
confirmed by additional metabolite 
profiling. The results of multivariate 
analysis clearly showed that wines 
stored in the cellar changed little 
even after two years of storage, while 
wines stored in typical domestic con-
ditions developed approximately 
3-4 times faster. Ageing in domestic 
conditions appeared to promote the 
polymerization of tannins and of the 
wine pigments, while inducing an ac-
celerated decrease in native antho-
cyanins, and specifically promoting 
the formation of pinotin A-like pig-
ments. The colorimetric measure-
ments showed drastic changes in 
wines stored in domestic conditions. 
The wines lost part of their red tones 
and, even more noticeably, their yel-
low tones increased during storage. 
Interestingly, we observed a temper-
ature-dependent pathway involving 
the addition of bisulfite to the flava-
nols and leading to the formation of 
several catechin and proanthocyani-

din sulfonates, along with hydrolysis 
reactions involving various phenolics, 
including flavonols. The stereospecif-
ic, temperature-dependent sulfona-
tion process of flavanols was repro-
duced in a model wine system. Two 
main metabolites, epicatechin 4β-sul-
fonate and procyanidin B2 4β-sul-
fonate were structurally elucidated 
in collaboration with prof. Graziano 
Guella (University of Trento), using 
NMR measurements. These com-
pounds, increased in wines aged in 
domestic conditions, are suggested 
as novel markers of wines stored at 
elevated temperature. A take-home 
message from this study is that the 
“chemical age” of a red wine stored 
in domestic conditions could differ 
from the age written on the label of 
the bottle: home storage leads to a 
sort of unwanted “accelerated age-
ing”, leaving chemical traces which 
now can be measured.

Fulvio Mattivi

Panagiotis Arapitsas

Daniele Perenzoni

Andrea Angeli

Giuseppe Speri

Influence of storage conditions 
on the “chemical age” of red wines

degree. This was described senso-
rially with different taste and smell 
sensations. In contrast, the sugar 
addition did not influence signifi-
cantly the release of the volatile but 
changed completely the sensory 
dynamic description. As expected, 
taste perception changed but it also 
induced an increase of flavour com-
plexity and a change in the domi-
nance of different aromatic notes. 
This result shows the presence of 
taste-smell interactions due to a 
congruent effect between sweet 
taste and some coffee aromas. The 
study also demonstrates the poten-

tialities offered by the combination of 
these two techniques in order to inves-
tigate sensory perceptual processes.
More generally, these techniques allow 
distinguishing and characterising con-
sumers based on the way they consume 
and perceive food and can drive the de-
velopment of tailored products. As a 
continuity of this study, the extension 
to other kinds of food is in progress. It 
was chosen to work on important prod-
ucts for the Trentino region like apples. 
In that case, the degree of complexity 
to handle is higher as texture properties 
and their interactions with flavour per-
ception need to be taken into account.



Wine vinegar and Aceto Balsamico di Modena cannot contain acetic acids ob-
tained from synthesis or from the fermentation of beet or cane sugar and 
cannot be produced from dried grapes diluted with water. We experimentally 
showed that isotopic analysis is able to detect these frauds.

Fruit flavour is a main driver of consumer appreciation. We used an innovative 
approach to validate the role of Md-AAT1 as a major gene in the control of 
flavor in apple. This result will support FEM apple breeding programs in the 
development of apple varieties with improved flavour.

The Volatile Compound Facility at FEM applies direct injection mass spec-
trometry for the rapid and non-invasive assessment of the effect of origin 
on volatile compound release by agri-food. This allowed identifying origin 
markers related to perceived quality of, for instance, tea and coffee.

Authenticity of balsamic and wine vinegar

Improving apple aroma

Volatile compound fingerprint as a marker of food 
origin related to sensory quality

Federica Camin, Luana Bontempo, Urska Vhrovsek

Luca Cappellin, Fabrizio Costa, Franco Biasioli

Sine Yener, Luca Cappellin, Eugenio Aprea, Flavia Gasperi, Franco Biasioli

Highlights
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Mass Spectrometry based metabolomics is revolutioning grape and wine 
research. We are committed in making metabolomics data available for the 
scientific community, contributing to the progress of science and promoting 
innovation.

New versatile and selective GC/MS/MS method for metabolite profiling of 
volatile compounds in apples, raspberries and grapes was developed. The 
method can be easily extended to volatile compounds in other fruits and 
can therefore be widely used for profiling studies in the field of fruit aroma.

Fruit color is an important quality trait in raspberries and other fruit species. 
Therefore, the prediction of a pathway map for pigmentation in raspberry will 
be interesting at industrial and agronomical level. A block of the anthocyanin 
pathway was identified in the yellow variety.

Grape and wine metabolomics: show me the data!

Quantitative metabolic profiling of grape, apple 
and raspberry volatile compounds (VOCs) 
using a GC/MS/MS method

Pigmentation “clue” in Yellow Raspberries
An Insertion/Mutation in Anthocyanidin 
Synthase Gene

Pietro Franceschi

Urska Vhrovsek, Cesare Lotti, domenico Masuero, Silvia Carlin, Fulvio Mattivi

Muhammad Zubair Rafique, Luisa Palmieri, Stefan Martens

food
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The modern concept of well-being is 
best defined by the “One Health” ini-
tiative, which maintains that human, 
livestock, wildlife and environmental 
health are strongly interconnected. 
In a period of intense socio-econom-
ic upheaval and global change, the 
maintenance and improvement of 
public health, including food produc-
tion and security for all, represents 
a common challenge. Intensive ag-
riculture, industry and other human 
activities affect natural ecosystem 
function and the services they nor-
mally provide, including protection 
from parasites and diseases. This is 
because in highly degraded areas, 
generalist animal species (i.e. those 
that can survive in a wide range of 
habitats, even degraded ones, and 
often the same that transmit path-
ogens, such as rodents and insects) 

increase and expand; instead spe-
cialists (that adapt more slowly, and 
often feed disease vectors like ticks 
and mosquitoes but do not transmit 
disease, like shrews and deer) usual-
ly move away or go extinct. Examples 
of diseases that are increasing due 
to a loss of such biodiversity include 
those spreading both globally such 
as Avian Flu and West Nile Fever, 
and locally (e.g. we have recently 
published scientific results show-
ing sharp increases in hantaviruses 
in small mammals and have shown 
that land use change has caused an 
increase in Tick borne encephalitis in 
humans in northeastern Italy). 
The “Eco-Health” research team at 
FEM (part of One Health focusing 
on the link between wildlife and 
public health) aims to predict the 
emergence and spread of zoonotic 

Annapaola Rizzoli

Daniele Arnoldi

Frederic Baldacchino

Francesca Cagnacci

Heidi Hauffe

Markus Neteler

Chiara Rossi

Fausta Rosso

Valentina Tagliapietra

Roberto Rosà

Health and Global Change: 
an integrated approach
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Trentino’s wild fauna and flora spe-
cies play a key and a not replaceable 
role in providing ecosystem servic-
es such as nutrient recycling, water 
purification, carbon sequestration, 
pest and disease control and all the 
so-called cultural services (e.g. eco-
tourism). It is thus extremely impor-
tant that we value these species by 
assessing their genomic diversity. 
This ultimately gives each species 
the capacity to cope with climate and 
land use changes, thus guaranteeing 
ecosystems functionality.
Adding genomic information help set 
up more effective management and 
conservation plans, highlighting well 
in advance situations of potential risk 
such as inbreeding and gene flow 
disruption. The on-going advance in 
DNA sequencing technologies make 
it now possible to study the genome 
of non-model species at reasonable 
cost and time. Through different ap-
proaches (RAD-sequencing, SNP-ar-
ray, resequencing) we are studying 
genomic variation at the population 
level. In our labs, recent and cur-
rent research is focussing on a wide 
range of ecologically relevant species 
from annual plants (columbines) and 
conifers, to reptiles (common lizard) 
and birds (capercaillie). Genomic ap-
proaches are also useful for species 

identification using DNA barcodes 
to support traditional morphologi-
cal determination. We are currently 
characterizing the flora of Trentino 
with the goals of measuring alpha 
diversity and providing reliable and 
easy ways to identify wild plants and 
their derivatives for the certification 
of natural products and environmen-
tal management. We also make use 
of high-thoughput RNA sequencing 
to study the transcriptional respons-
es of wild species to environmental 
stresses in order to pinpoint the 
molecular mechanisms underlying 
plant adaptation. Besides having 
important implications for the long-
term management of the regional 
flora making possible the develop-
ment of mitigation measures against 
global change, the adaptation strat-
egies discovered could in the future 
also inspire novel directions for the 
improvement of the most relevant 
crops of the region and the domes-
tication of novel crops with low envi-
ronmental impact. Current research 
lines are focusing on water and heavy 
metal stresses, as well as on biomate-
rials and bioenergy.

Claudio Varotto

Cristiano Vernesi

Genomic approaches 
for added-value management 
of wild species

diseases in Trentino and in the EU, 
especially those carried by ticks, 
mosquitoes and rodents. We devel-
op and apply innovative research 
tools in animal behavior, molecular 
screening and remote sensing, with 
the development of mathematical 
models and the production of sce-
narios useful for risk assessment and 
the identification of mitigation strate-
gies. The team is a partner in numer-
ous networks and EU projects (EDE-
Next www.edenext.eu; Eurowestnile 
www.eurowestnile.org; Eurodeer 

www.eurodeer.org; PARACORT, a Ma-
rie Skłodowska-Curie fellowship) and 
leads a laboratory of excellence for 
epidemiology and modelling (LExEM 
www.lexem.eu) as well as an Incom-
ing Team (ECOBIOME) funded by PAT.
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Forest inventories are very impor-
tant in order to have an optimized 
and sustainable use of our forests, 
but due to the high costs of accu-
rate ground samplings, nowadays it 
is not possible any more to have full 
callipering surveys of the forests. In 
order to reduce inventory costs and 
to have an objective spatial distribu-
tion of forest inventory parameters, in 
the recent years remote sensing data 
have been increasingly used. Indeed 
remote sensing can provide a cheap 
and objective information over large 
areas, that integrated with some field 
measurements allow us to have ac-
curate forest inventories. Many kinds 
of remote sensing data can be used 
(i.e. LiDAR, hyperspectral, RADAR), 
acquired from different platforms 
(aerial or satellite) and with differ-

ent characteristics (i.e. high spectral 
and spatial resolution). Among all 
of them the ones most commonly 
used are Light Detection and Rang-
ing (LiDAR) data. With these data it 
is possible to accurately characterize 
the forest structure, as they provide 
a direct information of tree heights. 
Remote sensing based forest inven-
tories can be carried out with two ap-
proaches: area based, and individual 
tree crowns based approaches. Area 
based inventories estimates forest 
attributes (e.g. basal area, volume) 
for areas of a given size (i.e. squares 
of 400 m2). Differently, individual tree 
crowns level inventories estimates 
forest attributes for each tree de-
tected in the study area. Indeed, the 
rationale of these kind of inventories 
is to provide information, such as 

Damiano Gianelle

Michele Dalponte

New technologies to characterize 
the forest structure
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Computational biology applies bioin-
formatics, mathematical modeling, and 
genomics for the study and resolution 
of the complexity of biological pro-
cesses and the interactions between 
organisms and their environment. The 
enormous quantity of data provided 
by the technologies of modern biol-
ogy (the so-called “omics”) makes it 
necessary an increasing integration 
with in silico approaches to reduce 
the complexity and extract mean-
ingful information. The goal is the 
development of Systems Biology, a 
discipline that investigates biological 
systems integrating mathematics, 
physics, chemistry and computer sci-
ence with the aim to devise complex 
biological models able to interpret 
the reality of living organisms. In 2014 
DBC, together with DQAN and DBEM 
has completed the two-year project 
METAFOODLABS, the first phase of 
the consortium Metafoodbook dedi-
cated to the study of the interactions 
between the immune system, mi-
cro-organisms and diet. Aim of the 
project is to enlight the flux of micro-
organisms from the alpine environ-
ment to traditional fermented foods 
and their role in delivering probiotic 
microorganisms in maintaining a 
proper state of health of the immune 
system and exploring the possibility 
of characterizing microorganisms 
present in the typical products of 

Trentino-Alto Adige. The DBC devel-
oped a pipeline for data analysis of 
metagenomics, allowing the choice of 
the regions of genes universally rec-
ognized as taxonomic markers best 
suited to identify bacteria and yeast 
in the intestinal community, food, and 
environmental Trentino. 
This pipeline allows the analysis of 
the flow of microorganisms from the 
environment to food typical Trentino 
to the human microbiota and the ef-
fects of different diets on the compo-
sition of the intestinal microbiota in 
children with chronic inflammatory 
diseases. In parallel we have devel-
oped facilities and procedures for 
the study of short and long range 
transport of environmental microor-
ganisms and their accumulation in 
the snow. The results of this study 
show that the definition of patho-
genic species should depends on 
the variability of the characteristics 
of each strain of yeast (genera Sac-
charomyces and Candida) and cannot 
be established at the species level. 
Practically our studies set the stage 
to the development of integrated 
analyses of microbial biodiversity in 
alpine ecosystems, showing how en-
vironmental biodiversity is linked to 
self-sustainability of health through 
healthier typical products.

Duccio Cavalieri

Alessandro Cestaro

Claudio Donati

The computational revolution
in environmental research

height, volume, species, for each tree 
in the forest analysed. These methods 
are based on the automatic detection 
of the trees in the forest starting from 
remote sensing data, and they exploit 
LiDAR data (but also hyperspectral or 
multispectral data) to estimate all the 
parameters needed for forest inven-
tories purposes and to describe forest 
structure and biodiversity. In this way 
it is possible to have a much more 
detailed forest inventories, that can 
optimize and improve the exploita-

tion of forests but also that can help 
in its conservation. Indeed the infor-
mation extracted from an individual 
tree crown level inventory can be very 
useful also for ecological studies.



Regulating air pollution is a key ecosystem service provided by plants. Ozone 
removal by Norway spruce - both through stomatal and non-stomatal depo-
sition - has been proved to be of 56% by a fully randomized study carried out 
along an altitudinal gradient (900-1.500 m a.s.l.) in Trentino.

The stable isotope ratios of H, C, N and O in the tree rings of Picea abies have 
allowed to investigate the short- and long-term effects on wood of fungi and 
insect attacks. Moreover they show geographical variability usable to verify 
the geographical origin of wood.

The evolution of water bodies is analyzed with multidisciplinary methods and 
at different levels of biocomplexity and integration - from molecules to eco-
systems. This approach allows us to clarify the impact of human activities and 
climate change on the functionality of aquatic ecosystems.

Ecosystem services of mountain forests: 
ozone removal by Norway spruce in Trentino

Stable isotope ratios of wood

Anthropogenic impacts and climate change: 
Evolutionary trends of lakes in the Province of Trento

Elena Gottardini, Antonella Cristofori, Fabiana Cristofolini

Federica Camin, Yuri Gori, Ron Wehrens, Nicola La Porta

Nico Salmaso, Monica Tolotti, Giovanna Flaim, 

Ulrike Obertegger, Leonardo Cerasino

Highlights
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A genetic database of representative - and threatened - fish of Trentino 
(marble trout, Garda’s carpione, Adriatic grayling, Southern pike, Italian bar-
bel) is now available to guide management and conservation of these taxa, 
including the evaluation and selection of native breeding stocks.

We study gut microbiota diversity of an endangered primate (Procolobus 
gordonorum) living in the Udzungwa Mountains (Tanzania), discovering that 
it is affected by habitat fragmentation with a significant α-diversity decrease 
in disturbed forest, opening implications for wildlife conservation.

Hydropower generation causes strong increases in discharge of irregular and 
unpredictable length, i.e., hydropeaking. Simulations conducted in seminat-
ural flumes allowed evaluating the impacts of repeated hydropeaking waves 
on the benthic communities.

Conservation of freshwater fish fauna in Trentino

Gut flora biodiversity for wildlife conservation

Hydropeaking

Andrea Gandolfi

Carlotta De Filippo, Heidi Hauffe, claudia barelli

Maria Cristina Bruno, Bruno Maiolini

environment
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Research exploitation

Mechanical device for the characterization of an internal structure
of a block of cheese.

Contracts 2013-2014

In 2006 it has been established the National Agency for Evaluation 
of the Universities and Research Institutes (ANVUR). In 2013 the first 
exercise of evaluation of the Italian Research System has been completed 
with reference to year 2004-2010.

FEM ranking among Italian Research Institutions
(not Academic)

#1 Chemistry
#1 Agriculture
#4 Biology

ANVUR 2012 professorship qualifications (ASN)

7 full professor qualification
27 associate professor qualification

29 with an overall amount of 3.353.000 €

Research projects

National Research Qualifications

Patents

In 2013-14, 62 contract were signed, for a total amount of around 
€ 2,400,000. Contracts were signed with major food companies, wineries, 
national and international fruit and other private and public entities, 
which were signed subcontractor agreements of research activities. 
Other 45 agreements signed did not involve economic commitment. 

Approved in 2013 and 2014

N. 1

7 proposal of patents
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journals with Impact Factor

Nature Biotechnology
Volume 32 (2014) 
Riccardo Velasco was Invited Reviewer 
by Editor in chief about the genealogy 
of Citrus.

Plant Molecular
Biology Reporter
Volume 33 (2014)
The cover of this issue refers to the 
changes in soil organic carbon follow-
ing forest expansion on grassland in 
the Southern Alps, a research con-
ducted by Claudia Guidi and Mirco 
Rodeghiero.

Plant and Soil
Volume 385 (2014)
Evidences from the analysis of ap-
ple flavor profile, carried out with a 
non-invasive method, by the working 
group coordinated by Fabrizio Costra 
and Luca Cappellin has been included 
as main article for this volume.

Genome Biology
and Evolution
Volume 6 (2014)
For the first time are presented the 
results of the genome sequencing of 
olive, a National project, conducted 
by the University of Perugia and Tu-
scia in which FEM is a member of the 
consortium.

Articles published in scientific journals 

Covers of scientific journals

PLANT
MOLECULAR 
BIOLOGY 
REPORTER

11105 • ISSN 0735-9640
33(2) 167–334 (2015)

VOLUME 33 NUMBER 2

APRIL 2015

Plant Molecular Biology Reporter

Volume 33 � Number 2 � April 2015

ORIGINAL PAPERS

Co-overexpression of AVP1 and AtNHX1 in Cotton
Further Improves Drought and Salt Tolerance
in Transgenic Cotton Plants
G. Shen I J. Wei I X. Qiu I R. Hu I S. Kuppu I D. Auld I
E. Blumwald I R. Gaxiola I P. Payton I H. Zhang 167

Analysis of Dahlia Mosaic Virus Full-length Transcript
Promoter-Driven Gene Expression in Transgenic Plants
D.K. Sahoo I S. Sarkar I S. Raha I N.C. Das I J. Banerjee I
N. Dey I I.B. Maiti 178

Cloning and Functional Analysis of the Promoter
of a Stress-inducible Gene (ZmRXO1) in Maize
Y. Tao I F. Wang I D. Jia I J. Li I Y. Zhang I C. Jia I
D. Wang I H. Pan 200

Genetic Linkage Map of Anatolian Durum Wheat
Derived from a Cross of Kunduru-1149 × Cham1
A. Alsaleh I F.S. Baloch I M. Derya I M. Azrak I B. Kilian I
H. Özkan I M. Nachit 209

Pea p68 Imparts Salinity Stress Tolerance in Rice
by Scavenging of ROS-Mediated H2O2 and Interacts
with Argonaute
M.S.A. Banu I K.M.K. Huda I R.K. Sahoo I B. Garg I
S. Tula I S.M.S. Islam I R. Tuteja I N. Tuteja 221

QTL Analysis Coupled with PTR-ToF-MS
and Candidate Gene-Based Association Mapping
Validate the Role of Md-AAT1 as a Major Gene
in the Control of Flavor in Apple Fruit
L. Cappellin I B. Farneti I M. Di Guardo I N. Busatto I
I. Khomenko I A. Romano I R. Velasco I G. Costa I
F. Biasioli I F. Costa 239

Molecular Cloning and Characterization
of a Short-Chain Dehydrogenase Showing
Activity with Volatile Compounds Isolated
from Camellia sinensis
Y. Zhou I L. Zhang I J. Gui I F. Dong I S. Cheng I X. Mei I
L. Zhang I Y. Li I X. Su I S. Baldermann I N. Watanabe I
Z. Yang 253

Genetic Divergence and Biogeographical Patterns
in Amentotaxus argotaenia Species Complex
X.-J. Ge I K.-H. Hung I Y.-Z. Ko I T.-W. Hsu I X. Gong I
T.-Y. Chiang I Y.-C. Chiang 264

De Novo Assembled Transcriptome Analysis and SSR
Marker Development of a Mixture of Six Tissues
from Lilium Oriental Hybrid ‘Sorbonne’
F. Du I Y. Wu I L. Zhang I X.-W. Li I X.-Y. Zhao I
W.-H. Wang I Z.-S. Gao I Y.-P. Xia 281

The New Wheat Vernalization Response Allele Vrn-D1s
is Caused by DNA Transposon Insertion in the First
Intron
A. Muterko I I. Balashova I J. Cockram I R. Kalendar I
Y. Sivolap 294

Genome-Wide Identification, Expression, and Activity
Analysis of Alkaline/Neutral Invertase Gene Family
from Cassava (Manihot esculenta Crantz)
Y. Yao I M.-T. Geng I X.-H. Wu I J. Liu I R.-M. Li I
X.-W. Hu I J.-C. Guo 304

Construction of a High-Density Simple Sequence
Repeat Consensus Genetic Map for Pear (Pyrus spp.)
H. Chen I Y. Song I L.-T. Li I M.A. Khan I X.-G. Li I
S.S. Korban I J. Wu I S.-L. Zhang 316

BRIEF COMMUNICATION

Identification and Characterization of the FT/TFL1
Gene Family in the Biofuel Plant Jatropha curcas
C. Li I L. Luo I Q. Fu I L. Niu I Z.-F. Xu 326

FrontCover Photo: In the upper panel is shown a picture representing a
collection of the most valuable apple varieties available on the market,
relevant for their fruit quality features and appearance. This group of
apples summarizes the phenotypic variance existing within an apple
collection, which is an essential prerequisite necessary for quantitative
genetic investigation. From right to left is presented how the fruit
samples were assessed for aroma profiling, one of the most important
fruit quality traits, the combination of three VOC spectra, and a
sequencing analysis. The integration of different disciplines was
performed to target relevant genes controlling important fruit quality
components of apple. Photo provided by Prof. Fabrizio Costa
(fabrizio.costa@fmach.it).

Instructions for Authors for Plant Mol Biol Rep are available at
www.springer.com/11105.
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Staff data 
at 31/12/2014

Position

Temporary 

51%
Permanent 

49%

Foreign  25%

Italian  75%

from 40 different countries

Average age 

36 years old 

Overall  298

46%

feMale

34%

44% 56%

Holding a PhD 

52%

47% 53%

48%

54%

Male 

<30

30-40

41-50

>50

27%

39%

23%

11%

35

16%

17%

10%

3%

11%

22%

13%

8%

37
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A
Agostini Romina, Ahrar Mastaneh, Albanese Davide, Alcazar Martinez Alberto, 
Algarra Alarcon Alberto, Anfora Gianfranco, Angeli Andrea, Angeli Dario, Antonielli 
Livio, Aprea Eugenio, Arapitsas Panagiotis, Arnoldi Daniele, Asquini Elisa.

B
Bagnara Maurizio, Baldacchino Frederic Alexandre, Baldi Paolo, Banchi Elisa, 
Baráková Ivana, Barbaro Enrico, Barelli Claudia, Bastien Geraldine Liliane, 
Battilana Juri, Battistel Gian Antonio, Battocletti Ivana, Bengtsson Martin Jonas, 
Bergamaschi Matteo, Bertolini Emanuele, Betta Emanuela, Bianco Luca, Biasioli 
Franco, Bolzoni Luca, Bonosi Lorenzo, Bontempo Luana, Boscaini Adriano, 
Bottini Silvia, Bozzi Emiliano, Brazzale Daniele, Bresadola Luisa, Brilli Matteo, 
Bruno Maria Cristina, Bussola Francesca, Buti Matteo.

C
Cagnacci Francesca, Calliari Valentina, Camin Federica, Campa Manuela, 
Campbell-Sills Hugo, Campisano Andrea, Capelli Camilla, Capossela Luigi, 
Cappelletti Valentina, Cappelli Anna, Cappellin Luca, Carafa Ilaria, Carli Josè, 
Carlin Silvia, Carotenuto Federico, Carvalho Elisabete, Caset Marisa, Castellani 
Cristina, Catalano Valentina, Cattaneo Alberto Maria, Cattani Andrea, Cavagna 
Mauro, Cavalieri Duccio, Cavazza Agostino, Ceppa Florencia Andrea, Cerasino 
Leonardo, Cervantes Gonzalo Ricardo, Cestaro Alessandro, Chadwick Elizabeth 
Anne, Chan Cheung Wai, Charles Mathilde Clemence, Chincarini Roberto, Chini 
Isaac, Chitarrini Giulia, Cieplinski Adam, Clementi Silvano, Collini Margherita, 
Colombini Andrea, Colombo Monica, Conforti Francesco, Conter Luigi, Conterno 
Lorenza, Cordano Emanuele, Corneo Paola Elisa, Cornetti Luca, Corollaro Maria 
Laura, Costa Fabrizio, Costantini Laura, Covelli Laura Tiziana, Crestanello Barbara, 
Criscuoli Irene, Cristofolini Fabiana, Cristofori Antonella, Csikasz Nagy Attila.

D
Dalla Costa Lorenza, Dalponte Michele, De Filippo Carlotta, De Groeve Johannes, 
De Marchi Fabiola, Della Corte Anna, della Porta Francesco, Delucchi Luca, 
Demattè Maria Luisa, Deromedi Marco, Di Benedetto Giacomo, Di Gangi Iole 
Maria, Di Guardo Mario, Di Piazza Annalisa, Di Pierro Erica Adele, Djordjevic 
Nikola, Dolzani Chiara, Donati Claudio, Dong Yonghui.

E
Eccel Emanuele, Eccher Francesca, Ehrhardt Carolin, Emeriewen Ofere 
Francis, Endrizzi Isabella, Engelen Kristof, Eriksson Anna, Esposito Elisabetta.

F
Fadini Amedeo, Fava Francesca, Feller Antje Christin, Ferrarini Marco, Fevola 

Organization chart
Staff 2013-2014
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Cristina, Fietta Alice, Filippi Raffaele, Flaim Giovanna, Floretta Claudio, Fontana 
Paolo, Fontanari Marco, Fortunati Alessio, Fracaro Francesco, Franceschi Pietro, 
Franciosi Elena, Franzoi Alessandro, Frizzera Lorenzo, Frizzi Andrea, Fu Yuan.

G
Gambino Elisa, Gandolfi Andrea, Garzon Lopez Carol Ximena, Gasperi Flavia, 
Gasperotti Mattia, Ghaste Manoj Shahaji, Giacomelli Lisa, Gianelle Damiano, 
Giannini Noemi, Gillingham Emma Louise, Giongo Lara, Giordan Marco, 
Giovannini Oscar, Girardi Matteo, Goremykin Vadim, Gori Yuri, Gottardini Elena, 
Gramazio Tiziana, Grando Maria Stella, Gretter Alessandro, Grisenti Marcella, 
Grisenti Michela, Grzeskowiak Lukasz Sebastian, Guidi Claudia.

H
Haile Zeraye Mehari, Hauffe Heidi Christine, Herrera Valderrama Andrea Lorena.

K
Kandare Kaja, Kaur Rupinder, Kerschbamer Emanuela, Khomenko Iuliia,  
Komjanc Matteo, Konecny Adam, Koutsos Athanasios, Kreisinger Jakub.

L
La Porta Nicola, Larger Simone, Lashbrooke Justin, Lazazzara Valentina, Lega 
Margherita, Leida Carmen Alice, Lenti Paolo Francesco, Lenzi Luisa, Leonardelli 
Elisabetta, Leonardelli Lorena, Leonardi Gino, Leontidou Cleopatra, Lewke 
Bandara Nadeesha, Li Mingai, Linsmith Gareth, Lona Emma, Longa Claudia Maria 
Oliveira, Lopez Fernandez Juan Sebastian, Lorenzi Silvia, Loretti Paolo, Lotti Cesare.

M
Magnago Pierluigi, Maiolini Bruno, Makhoul Salim, Malacarne Giulia, Malgorzata 
Ulaszewska Maria, Malnoy Mickael, Mancinelli Sara, Mancini Andrea, Manfredi 
Leo, Marcantonio Matteo, Marchesini Alexis, Marcolla Barbara, Maria Lima Maria 
Lima, Marin Floriana, Marini Giovanni, Marrano Annarita, Martens Stefan, 
Martinatti Paolo, Masiero Chiara, Masuero Domenico, Mattivi Fulvio, Mazzoni 
Valerio, Meraner Andreas, Metz Markus, Micheletti Diego, Micheli Susanna, 
Miglietta Franco, Milan Manuela, Miolli Giulia Valentina, Molinatto Giulia, 
Montanari Sara, Moreno-Sanz Paula, Moretto Marco, Mosca Elena, Moser 
Claudio, Moser Mirko, Moser Riccarda, Mylonas Roman.

N
Nagamangala Kanchiswamy Chidananda, Narduzzi Luca, Nay Min Min Thaw 
Saw, Neale David Bryan, Nesler Andrea, Neteler Markus, Nicola Lidia, 
Nicoletti Luca, Nicolini Daniela, Nieri Rachele, Nikiforova Svetlana, Nissen 
Lorenzo, Nwafor Chinedu Charles.

O
Obertegger Ulrike, Obrelli Margherita, Ometto Lino, Ossi Federico.

P
Padmarasu Sudharsan, Paieri Francesca, Palmieri Luisa, Palmieri Maria Cristina, 
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Pancher Michael, Paolini Mauro, Pareeth Sajid, Parisi Veronica, Pascoe Emily 
Louise, Pasini Luca, Paternoster Genny, Pavlovcic Petra, Pellegrini Alberto, 
Perazzolli Michele, Perenzoni Daniele, Peressotti Elisa, Perini Elisabetta, Perkins 
Sarah, Pertot Ilaria, Pessina Stefano, Peters Wibke Erika Brigitta, Piazza Stefano, 
Pighini Sylvie Florence Anne Laure, Pilati Stefania, Pindo Massimo, Pironti Arturo, 
Pojer Elisa, Polajnar Jernej, Poles Lara, Poletti Valentino, Poli Michele, Poncetta 
Paula, Potenza Emilio, Pozzi Carlo Massimo, Prada Germano, Prasad Mridula, 
Prazzoli Maria Lucia, Pullens Johannes Wilhelmus Maria, Puopolo Gerardo.

R
Rafique Muhammad Zubair, Ramasamy Sukanya, Ranc Nathan Geoffrey, 
Ress Lorena, Revadi Santosh, Reyes Francesco, Riccadonna Samantha, Rinaldi 
Monica, Rizzetto Lisa, Rizzoli Annapaola, Rizzolli Franco, Roatti Benedetta, Robic 
Nadja, Rocchini Duccio, Rodeghiero Mirco, Romano Andrea, Rosà Paola, Rosà 
Roberto, Rossi Stacconi Marco Valerio, Rossi Carlo, Rossi Chiara, Rosso Fausta, 
Rota Stabelli Omar.

S
Sablok Gaurav, Sakowska Karolina, Salmaso Nico, Salvagnin Umberto, Samad 
Samia, Sanchez Cova Carla, Sanchez del Pulgar Rico Jose, Sargent Daniel James, 
Savoi Stefania, Scholz Matthias Uwe, Scolozzi Rocco, Segarra Braunstein Guillem, 
Semenzato Paola, Sgaramella Vittorio, Shahaf Nir, Shams Shiva, Si Ammour 
Azeddine, Sicher Carmela, Simoni Marco, Siozios Stefanos, Soini Evelyn, Sonego 
Paolo, Sordo Maddalena, Sottocornola Matteo, Stefani Erika, Stefanini Irene, 
Stefanini Marco, Strati Francesco,  Surbanovski Nada.

T
Tadiello Alice, Tagliapietra Valentina, Tait Laura, Tarter Milva, Ting Valentina, Tocci 
Noemi, Toccoli Silvia, Tolotti Monica, Tomasi Jacopo, Tomasi Tiziano, Tonazzolli 
Giorgio, Tonon Agostino, Torfs Sanne, Toubiana David, Trapin Eleonora, Troggio 
Michela, Trost Kajetan, Tudoroiu Marin, Tuohy Kieran Michael, Turco Elena.

V
Vaggi Federico, Valent Maria, Valentinotti Marta, Van Leeuwen Katryna Agatha, 
Varotto Claudio, Vecchione Antonella, Velasco Riccardo, Velikova Violeta Borisova, 
Vernesi Cristiano, Vescovo Loris, Vezzulli Silvia, Viola Maria Cristina, Viola Roberto, 
Vishwanath Vinay, Vrhovsek Urska.

W
Wehrens Herman Ronald Maria Johan, Wehrens-Kunne Odilia, Weil Tobias 
Franz Anton Ludwig, Weingart Georg, Whitener Margaret Elizabeth Beckner, 
Wolters Pieter Jacobus.

Y
Yener Sine, Yu Xiaoguang.

Z
Zagari Nicola, Zambanini Jessica, Zambelli Pietro, Zampedri Andrea, Zampedri 
Roberto, Zannoni Michele, Zanon Flavia, Zatelli Alessandra, Zecchini Romina, 
Ziller Luca, Zimmermann Anja, Zorer Roberto, Zulini Luca.
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CRI events
2013-2014

In 2013 and 2014, 130 registered events were organized by CRI alone or in 
collaboration with partner institutions. Here is a brief outline of the major 
initiatives, divided by category, together with a very concise overview of 
the main results achieved. 
Six big events with an overall participation of 2.000 people. An average 
of 65 seminars and 23 educational initiatives dedicated to PhD students 
and re-searchers careers’ and expertise: specialist courses, workshops and 
summer/winter schools. Finally, 23 dissemination events that engaged the 
non-expert public and citizens and saw the participation of about 27.000 
people. Kudos to all our supporters, staff and volunteers who helped us 
last two years!

6 big events  
2.000 people involved

Abstracts submitted
1.100

65 seminars
2,5 per month

23 educationals

23 dissemination events 
27.000 people involved
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