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Executive Summary

The 2014 Activity Report Plan marks the end of the first phase of CITABs development
strategy and a transition towards a more streamlined structure in anticipation of the
2015-2020 Strategic Programme.

This is part of ongoing strategy to achieve an FCT classification of “Excellent” and
develop cohesive, integrated research initiatives in accordance with key public and
private sector stakeholder needs. Transition is built upon previous strategic planning
based on consolidation of research strategies, internationalisation and improving critical
mass. CITABs significant growth in scientific critical mass and integrated members
highlights the qualitative scientific progress and the growing vitality of the unit which
has attracted researchers from various national institutions that identify with CITABs
strategy.

Objectives for 2014 focused on more specific tasks:

® Internationalization of the Unit via more focused links with anchor institutions
and increased mobility of our members. One of the priorities of FCT funding is to
increase the mobility, especially short stays in advanced laboratories. Other
internationalisation efforts included procuring new contacts and strengthening
existing international links, in particular with Brazil, China and India, as well as
central European institutions.

o Development of syllabi for international doctoral programmes with national and
international research centres, universities and stakeholders. The objective is
that each CITAB group will coordinate an international doctoral program
involving other national and international institutions.

e Continued efforts to increase interdisciplinarity between CITABs groups via
regular meetings with working groups, joint conferences, workshops etc. Funded
scholarships at CITAB in key tasks will also help to enhance group interaction.

e Increase scientific productivity in JCR Journals and other publications and
promoting outreach activities. Communication of CITAB research and society to
key stakeholders, the scientific community and the general public.
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The CITAB strategic project will focus on two research areas:
e Sustainability of Agri-food and Forestry Ecosystems in a changing environment

e Technology & innovation in Agri-food and Forestry chains for a more competitive
bio economy.

Each thematic area will have a defined set of tasks specifically designed to meet a vision
of innovative scientific and technological knowledge that answers stakeholder needs,
making Agri-food and Forestry chains more competitive and sustainable. As well as our
mission to create opportunities for stakeholders to innovate scientifically and
technologically in agri-food and forestry chains, strategic project research will also
contribute to environmental sustainability.

2014© CITAB — Centre for the Research and Technology of Agro-Environmental and Biological Sciences 5
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1 Objectives and achievements

1.1 Unit description

CITAB core activities focus on interdisciplinary research on agro-food, forestry and the
environment, with input from engineering technologies to enhance development of
agro-food and forestry production chains in Portugal.

CITAB’s research activities have been organized into 6 multidisciplinary projects to
optimise research group expertise via the development of integrated, multidisciplinary
research (see organigram). This approach maximises participation of integrated
members and collaborators. The Strategic project (SP) will herald a more streamlined
approach. Research will be focused into two thematic areas in order to effectively
contribute to resolving societal and private sector problems related with agriculture and
forestry production chains and their impact on the natural environment. This will be
done by balancing scientific excellence with benefits and consequences across multiple
dimensions that embrace environmental sciences and socioeconomic needs.

CITAB's activities rely on the contribution of integrated members (members with a PhD)
and collaborators (members without PhD) that are selected and assessed using
international benchmarking criteria. Most CITAB members are primarily lecturers;
therefore the Unit offers an international doctoral programme and supports post-
graduate courses offered by the host institution and others centres of learning.

CITAB is managed using a bottom-up approach. The Directorate (1 Director and 2 Vice-
Directors) is supported by the Executive Committee (ExCo; 6 members- 2 from each
Working Group and headed by the ExCo president) to form a two-way link between
CITAB members and the Directorate for policy and research development.

The ExCo is also responsible for compiling information and collaborating in actions that
promote the visibility of the Unit. Both the Directorate and the ExCo meet approximately
once a month. Research group members also hold regular meetings to evaluate group
progress according to the Plan of Activities for the current year. The Scientific Council
meets a minimum of 4 times a year, as stipulated by regulations. Given the considerable
size of the Unit, a secretary was contracted to deal with all administrative and financial
duties, provide support to the Directorate and the ExCo. A press officer has also been
contracted to divulge the centre’s activities at national and international level.

1.2 General objectives

The objectives for 2014 were based upon foundation planning and activities from
previous years but focused on more specific tasks:
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e Internationalization of the Unit via more focused links with anchor institutions
and increased mobility of our members. One of the priorities of FCT funding is to
increase the mobility, especially short stays in advanced laboratories. Other
internationalisation efforts included procuring new contacts and strengthening
existing international links, in particular with Brazil, China and India, as well as
central European institutions.

e Development of syllabi for international doctoral programmes with national and
international research centres, universities and stakeholders. The objective is
that each CITAB group will coordinate an international doctoral program
involving other national and international institutions.

e Continued efforts to increase interdisciplinarity between CITABs groups via
regular meetings with working groups, joint conferences, workshops etc. Funded
scholarships at CITAB in key tasks will also help to enhance group interaction.

e Increase scientific productivity in JCR Journals and other publications and
promoting outreach activities. Communication of CITAB research and society to
key stakeholders, the scientific community and the general public.

The FCT funded International PhD programme “PhD Agricultural Production Chains —
From Fork to Farm (AgriChains) started in 2014. AgriChains covers issues related to the
Agricultural production chains in order to assure competitiveness via the transfer of
knowledge from high skilled and experienced teachers and researchers. A total of 8 FCT
funded doctoral students were admitted to the programme. AgriChains has a joint
diploma granted by the University of Tras-os-Montes e Alto Douro and the University of
Minho with a partnership of the University of Wageningen and the Polytechnic
University of Valéncia.

Two other International Doctoral Programme bids in “Agro environmental Sustainability
& Ecosystem Services” and “Advanced technologies applied to agriculture & forestry
production chains” will be improved and submitted in 2015.

External international funding was another successfully achieved objective with CITAB
coordinating the EUROLEGUME project (Enhancing of legumes growing in Europe
through sustainable cropping for protein supply for food and feed) funded by the 7th
Research Framework Programme of the European Union (4,993,592€; 18 institutions
from 10 EU MS), and the coordination of the Outreach Region of Portugal in the Climate-
KIC (Knowledge and Innovation Community): “Innovating for low carbon prosperity and
climate resilience”, allowing  the participation of 68 Portuguese
researchers/professionals in several initiatives in the areas of entrepreneurship,
innovation, education, creative learning and professional mobility.

During 2014, CITAB’s press office divulged the centre’s activities at both national and
international level. CITAB was cited in over 240 articles in the press and emitted 16 press
releases covering various aspects of the centre’s activities.

2014© CITAB — Centre for the Research and Technology of Agro-Environmental and Biological Sciences 8
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One edition of the CITAB newsletter was published in 2014, divulging the centre’s
activities to actual and potential international partners. Outreach activities in 2014
comprised actions aimed towards the scientific community, the private sector, the
general public but focusing in particular on capturing the interest of potential young
scientists in the region’s secondary schools. Organised by CITAB’s ExCo, a one day
seminar on “Agroforestry Production and Sustainable Environment:. an integrated
approach” divulged different aspects of the centre’s activities to stakeholders,
researchers, students and the public.

1.3 Scientific objectives

CITAB develops scientific activities and objectives within the 6 structural projects and
their respective tasks (see organigram). Whenever possible, tasks develop novel
approaches that involve interaction with and inputs from experts in areas of engineering
and communication technology. The 2015- 2020 strategic project will be more
streamlined.

These interactions give added value and advance science in CITABs key areas of agro-
food, forestry and the environment, using innovative methods such as signal and image
processing, biosensoring and remote sensing to better understand how agricultural
activities drive environmental change at different scales of the ecosystem and the
organism. This unique and innovative approach sets CITAB apart from other Uls in the
national system.

2014© CITAB — Centre for the Research and Technology of Agro-Environmental and Biological Sciences 9



CITAB Activity Report for 2014

1.4 Main achievements during 2014

The main achievements of CITAB research for 2014 are summarised for each group.

1.4.1 Sustainable Agro-food Chains

The main achievements in 2014 attained by SAC group in each task are full described in
item 2.1.4. Nonetheless, briefly the major achievements were the following. A climate
change multi-model projections for temperature extremes in Portugal was achieved.
Also, a stepwise methodology was applied to select ten regressors for logistic modelling
of production classes. New weather regimes were developed to assess large-scale
atmospheric forcing and cycles in production were isolated by a spectral analysis. Future
viticultural zoning was achieved using data from 13 climate model transient experiments
following the A1B emission scenario. An integrated analysis of climate, soil, topography
and vegetative growth was performed for the Iberian Denomination of Origin regions. A
Remote sensing was tested as an effective and practical monitoring tool, as data from
on-board satellite sensors could measure vegetative growth. Another set of
achievements from SAC researcher members were obtained at level of nutritional &
nutraceutical aspects, & organoleptic properties. Full characterization of germplasm of
some fruit species of temperate climate, with special attention to nutritional &
nutraceutical aspects, & organoleptic properties. Selection & characterization of
blueberry cultivars best adapted to the soil and climate of northern Portugal.
Continuation of the Project INNOFOOD - INNovation in the FOOD sector through the
valorization of food and agro-food by-products, financed by “Programa Operacional
Regional do Norte de Portugal (ON.2 - O Novo Norte), and National project
“MYRTILLUS”-‘Mirtilo com Inovagdao”. Programa QREN. Partners: Private company-
MIRTILUSA-Sever do Vouga & CITAB/UTAD & Genetic and Biotecnology department of
UTAD. Also, SAC achieved several advances in adaptation measures for Mediterranean
crops under a changing environment through selection of genotypes, soil management
and application of protective agents. The outcome of studies conducted to evaluate the
effect of applying animal slurry fractions obtained after mechanical separation and
slurry additives (nitrification inhibitor (DMPP) and acidification with sulphuric acid) on
greenhouse gases emissions from soil and on oat forage yield and quality shows that, an
increase in forage yield and quality may be achieved as the conventional treatments by
applying slurry fractions obtained after mechanical separation and additive-treated
liquid fraction in the North-West of Portugal under autumn conditions. In addition, those
slurry treatments allow achieving important reductions on ammonia and greenhouse
gas emissions from soils. Different analytical methods were properly validated,
particularly, a specific method for epigallocatechin gallate (EGCG; a green tea catechin)
stabilization in aqueous solution and quantification by RP-HPLC with UV—vis detection.

2014© CITAB — Centre for the Research and Technology of Agro-Environmental and Biological Sciences 10
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Encapsulation of EGCG into solid lipid nanoparticles for ocular application. Chemotypes
of Thymus vulgaris L. and Thymus mastichina L. essential oils were obtained, and
chemical composition of extracts were determined as well as their cytotoxicity.
Chemical composition of extracts from Geranium robertianum and Pterospartum
tridentatum as well as their cytotoxicity were also determined. During 2014, the SAC
researchers also made important progresses in evaluation of plant composition, plant
metabolism and bioactivity of plant compounds. Important achievement were made on
were grape and grapevine by-products. Grapes (Vitis vinifera L.) have been pointed as a
rich source of bioactive compounds. During 2014 we assessed the phenolic content of
grape stems from red (n = 4) and white (n = 3) cultivars, which allowed to identify and
quantify 17 phenolic compounds belonging to 5 distinct phenolic classes, nine of which
were firstly in this material. The results obtained stressed the concentration of caftaric
acid, quercetin-3-O-glucuronide, malvidin derivatives, and epicatechin as the major
compounds. With respect to antioxidant capacity of hydro-methanolic extracts
determined by a panel of radical scavenging tests. The rich (poly)phenolic content of
hydro-methanolic extracts of grape stems prompted us to evaluate their capacity to
inhibit the growth of digestive pathogens including the Gram+ strains Listeria
monocytogenes, Staphylococcus aureus and Enterococcus faecalis, and the Gram-
strains Pseudomonas aeruginosa, Escherichia coli and Klebsiella pneumonia, suggesting
their potential as a functional ingredient that could act as canned food preservatives
and/or preventing microbial disturbance. The analysis of correlation allowed to identify
the individual phenolics mainly responsible for the antioxidant antimicrobial effect.
Thus, the confirmation of the grape stems interest as a source of bioactive compounds
prompted us to optimize the extraction conditions using solvents compatible with
food/pharma industries using the Response Surface Methodology. Extraction of
valuable compounds from cherry, sambus nigra and maize by-products were validated.
Several phenolic acids and flavonoids were obtained. These residues and respective
compounds were tested against human indicative pathogenic bacteria (Pseudomonas
aeruginosa, Escherichia coli and Enterococcus faecalis) and antioxidant activity bioassays
were performed. The results showed that these by-products are a rich source of
hydroxycinnamic acids, hydroxybenzoic acids, catechin, quercetin and quercetin and
quercetin isomers, kaempferol and kampferol isomers. Extraction of bioactive
compounds from horticultural crops residues were also assed and the results showed
that these type of residues are a rich of phenolics and isothiocyanates with important
anti-bacterial activity. As consequence of their scientific activity the SAC research have
established new partnerships with private companies namely “M&M Biotechnology”.
Also a New iSci project- Interface Ciéncia 2014/2015 between CITBA-UM researchers
and NaturalConcepts, Lda. Was made. Different outreach activities between CITAB
researchers, high schools students & and young researchers. Also, the researchers
deciphered some important aspects of grape berry physiology in particular how its
composition and quality are impacted by environmental conditions, like drought [1] and
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heat [2] stresses, edaphoclimatic conditions [3], and exogenous application of Cu-based
fungicides [4-6]. An International conference was organized: 62" International Congress
and Annual Meeting of the Society for Medicinal Plant and Natural Product Research
(GA). Campus de Azurém da Universidade do Minho, Guimaraes (Portugal), 31 ago to 4
sept 2014.

1.4.2 Ecointegrity Group

Main achievements in 2014 in each of the El tasks were:

Task #3.02 - Effect of water contamination in fish populations. Biomarkers for
contamination assessment of fish were validated to detect the effects of xenobiotic
compounds. These were tested to assess toxic effects of pharmaceutical and endocrine
disrupting compounds in developmental and reproductive parameters of fish.

Task #3.03 - Dynamic and spatially dynamic modelling to predict ecological indicators
associated with different impacts, functional biodiversity and the planning of
endangered species conservation was the development of an innovative hierarchical
modelling framework in order to address the influence of nested attributes of Land Use
/ Land Cover (LU/LC) on community-based ecological indicators. Founded in the
principles of the spatially explicit Stochastic Dynamic Methodology (StDM), the
proposed methodological advances are supported by the added value of integrating
bottom-up interactions between multi-scaled drivers, such as relevant biophysical
parameters (i.e. primary productivity, climate and habitat structure) that have clear
implications in determining spatial and temporal patterns of biodiversity, landscape
composition and ecosystem services.

Task #4.01 - Fire Ecology and fire management we established the scientific basis for
prescribed burning in Eucalyptus globulus plantations through the development of
models linking environmental factors (weather and fuel), low-intensity fire behavior,
and corresponding effects on trees. The factors involved in post-fire plant regeneration
and diversity in pine and eucalyptus forests have been identified and their relative
importance assessed. A quantitative understanding of the drivers (fuel, weather,
ignitions) and historic evolution of the area burned in Portuguese public forest has been
reached.

Task #4.02 - Fire regime analysis and assessment of the influence of weather and
climate in agro forested systems We showed that: (1) the inter-annual variability of
total burnt area (BA) in the Iberian Peninsula is mainly controlled by meteorological
conditions during the fire season and that certain specific meteorological backgrounds
may enhance the risk for severe wildfire episodes in some areas; (2) developed statistical
models able to reproduce about two thirds of the inter-annual variability of the BA, using
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meteorological variables as predictors and testing their robustness for extrapolation
under climate-change conditions; and, (3) use an ensemble of state-of-the-art RCM
future climate scenarios to project future BA considering two alternative techniques of
statistical correction of model bias often used in climate change impact studies. We also
(4) test the robustness of space-time permutation scan statistics to assess both the
existence and the statistical significance of clusters on aggregated datasets and (5)
characterized the detected clusters. Finally, we (6) identified and characterized the
spatial and temporal evolution of the fire incidence and of the vegetation types that are
most affected by forest fires in Europe and (7) proposed a fire proneness index to assess
and compare the fire selectivity of land cover classes and the propensity of European
countries to fire.

Task #4.04 - Increasing functional biodiversity in olive groves to enhance conservation
biological control of insect pests and maximizing ecosystem services provided by
Demarked Douro Region vineyards identification of main groups of the flora and fauna
that contribute for providing these services. Progress was also done in the development
of habitat management strategies aimed at enhancing the impact of arthropod natural
enemy on insect pests. Accordingly the establishment of ecological infrastructures on
the properties of stakeholders was initiated.

1.4.3 Biosystems Engineering Group

Important major research achievement as a result of this strategy was knowledge
transfer to society in the form of one granted patent for environmentally friendly
identification of plant clones using spectroscopy, multivariate analysis or artificial
intelligence methods. There is also a prototype for the industry, related to energy saving
in public lighting.

Other major achievements, in cooperation with SAC Group and other research centres
was the development of smart agriculture methodologies, related to image based non-
intrusive methodologies; novel classification methodologies based on image
segmentation techniques using FSs, IVFSs, A-IFSs, machine learning and other
computational intelligence techniques for application in agro-products quality
assessment contexts. Some examples include clone identification in vines, anthocyanin
concentration estimation in vinegrapes, and meat quality estimation.

Finally BE developed a novel hyperspectral image based methodology for intra growth
ring measurement of wood density. This methodology includes computational
intelligence techniques and may replace the more demanding technique of X-ray
microdensitometry. In close collaboration with El Group, a novel method for measuring
bending stiffness parameters of MDF panels was developed, which combines full-field
slope measurements by the deflectometry technique with the virtual fields method. This
was applied to a new type of MDF panels, comprising a mixture of eucalyptus fibres and
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recycled sugarcane particles, which represent an added value for the industry and
contribute to environmental sustainability.

It was also developed a new method to evaluate the elastic properties of wood at the
growth ring scale (early wood and latewood) by coupling digital image correlation with
the virtual fields method, as well as a new method (the compliance based beam method)
to evaluate the crack growth resistance curve of wood and wood bonded joints under
mode |, mode Il and mixed mode I/l loading, based only on the experimental load-
displacement curve and a direct identification strategy of cohesive laws for wood and
adhesively-bonded wood joints, under pure modes | and I, and mixed-mode I/II. This
method is based on the loading-displacement curve and on the crack opening
displacement, measured through the digital image correlation technique.

Advanced computational tools based on interface finite elements and cohesive zone
modelling, to model the mechanical performance of wood dowel joints and repair
solutions using carbon-fibre reinforced plastics and strengthening techniques of dowel
type wood connections, based on metallic inserts and CFRP laminates were also
developed.

Cohesive zone models have been developed to mimic damage onset and propagation in
cortical bone in the vicinity of metal implants used to stabilize common femoral
fractures. The numerical models have been calibrated with experimental data obtained
in flexural tests that combined rigid internal metal plates and bicortical screws.

Based on specific stakeholders request and in collaboration of the ElI Group, BE
researchers carried out the identification of the patterns of the wood density
components variation of several hardwood species, and developed methods to evaluate
the physical, chemical, and anatomical properties of different species regarding quality
assessment and suitable uses, of great impact in the wood industry. In close
collaboration with SAC Group a new process of storage was designed for the chestnut
industry resulting in savings of 1.5 million Euros.

1.5 Advanced Training and Courses

These initiatives improve cooperative links, develop involvement with stakeholders and
help to CITAB disseminate research results. Just some examples of initiatives held over
2014 include an advanced course on Molecular Nutrition and workshop on “Comet
Assay 2014 at the University of Minho. Technical seminars aimed at key stakeholders
covered themes such as Almond farming and commercialisation and fatigue and fracture
in different types of material. CITAB researchers also gave advanced training on statistics
in ecology and environmental studies.

2014© CITAB — Centre for the Research and Technology of Agro-Environmental and Biological Sciences 14



-
CITAB Activity Report for 2014

1.6 Outreach activities

CITAB continued to promote Conferences and workshops on transversal themes within
CITAB and consortium member areas of expertise. Target audiences included the
academic community, actual and potential key stakeholders, the private and public
sector and schools.

1.6.1 Interacting with stakeholders

Research developed to meet stakeholder needs has become central to CITABs vision and
underpins the centre’s 2015-2020 strategic project. This essential shift implies regular
meetings with stakeholders within the different scientific areas covered by CITAB in
order to define and establish research priorities.

CITAB gives great importance to developing and maintaining ties with key regional and
national stakeholders in order to develop innovative solutions to stakeholder problems.
Outreach activities are versatile, including talks, poster presentations and research
demonstrations that have direct applications to specific sectors. With over 100
participants from different stakeholder sectors and the general public, CITABs annual
cycle of annual seminars started with the theme “Agroforestry Production and
Sustainable Environment: an integrated approach”. Sponsored by ADVID and the CITAB,
a seminar and debate between on the “Touriga Nacional” grape variety was attended
by approximately 150 researchers and wine industry stakeholder in November 2014. A
cream developed by CITAB researchers that helps in the treatment of deep wounds,
burns and psoriasis was presented at the 2014 International Medicinal Plant and Natural
Product Research Congress, which was organised by CITAB (UMinho) researchers.
Continuing the cycle of conferences on the Douro, DAgro and CITAB organised a
conference on “Douro past present and future” for winegrowers and producers. The
National Fruit Crops Symposium, which took place between 4 and 5 December in UTAD,
was jointly organized by CITAB and brought together experts from industry, producers,
commerce and political representatives (Agriculture Minister Assuncdo Cristas,
Secretary of State Nuno Brito, and member of the European Parliament José Manuel
Fernandes). CITAB researchers hosted the GBIF Information Day - Global Biodiversity
Information System in December 2014. This initiative formed part of a national roadmap
to disseminate the possibilities of using the resources such as databases and analytical
tools to address biodiversity issues.

1.6.2 CITAB and the community at large

CITAB continued its outreach programme in regional schools, divulging the Centre’s
areas of expertise and alerting young potential scientists to the world of research.
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SAC researchers participated in the project "My School of Sciences", which is part of the
UMinho School of Science initiative. Activities included a seminar on genetics at the
Alcaides de Faria Secondary School on Barcelos and the Jodao Paulo Il College in Braga.
There was also a guided tour of the Department of Biology laboratories for secondary
school students. SAC researchers also gave seminars on genetics and molecular biology
in secondary schools in Pévoa de Varzim and Vieira do Minho. A talk on the Project
"DouroFix (sh) and Promoting Douro Natural Resources” was given at the Professor
Antodnio da Natividade Secondary School complex. BE researchers gave a talk on Digital
Image Processing and Computer Vision at several schools in the Tras-os-Montes region.
El researchers gave a training course on Dendrology at the Sdo Jodo da Pesqueira town
hall and participated in the Open Day of the Alvdo Natural Park. An olive oil tasting
session organized by CITAB was held for olive farmers, olive oil producers, wine
producers, students and olive oil connoisseurs and a workshop on historical climatology
in March 2014. Organized by the CITABs Executive Committee, a one day seminar on
“Sustainable Agroforestry Production and Environment: an integrated approach”,
attracted an audience of over 100 participants. CITAB researchers actively collaborated
the 2014 “summer campus”, organized every year by UTAD.

CITAB’s Facebook page continued to post daily news and by the end of 2014 registered
over 1.200 likes, from followers of several countries.
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2 Funding

2012 2013 2014 Subtotal
FCT Pluriannual 65.085,64€ 96.606,26€ 110.051,00€ 271.742,90€
FCT Incentivo 12.019,00€ 16.162,00€ 28.181,00€

FCT Projects 886.153,71€ 1.218.184,53€ 440.267,94€ 2.544.606,18€
Other
2.091.093,01€ 1.658.526,76€ 2.641.877,84€ 6.308.060,87€
(National)
Other
219.746,77€ 285.078,25€ 374.114,75€ 878.939,77€
(International)
Industry
213.684,83€ 364.418,32€ 145.915,58€ 724.018,72€
(National)
Industry
0,00€ 0,00€ 400,00€ 400,00€

(International)

Total

3.475.763,96€

3.745.268,83€

3.728.789,12€

10.839.386,19€
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3 General indicators

2010 2011 2012 2013 2014 Total

Contracted Researchers (Ciéncia 1 0 0 1 0
Programme)

Researchers (FTE) 66 73 74 77 87

Masters degrees (Master theses 15 33 29 48 62
completed)

PhDs (PhD theses completed) 11 9 6 12 7
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4 Research Groups

Reference

Group Title

RG-Norte-4033-134

Sustainable Agro-food Chains

RG-Norte-4033-135

Ecointegrity

RG-Norte-4033-136

Biosystems Engineering

4.1 Sustainable Agro-food Chains

4.1.1 Group description

Principal Researcher

Francisco Manuel Pereira Peixoto

Research area

Agricultural Sciences

Home Institution

Universidade de Tras-os-Montes e Alto Douro

4.1.2 Funding
2012 2013 2014
FCT Projects 361.944,00€ 514.582,19€ 217.458,40€
Other (National) 982.314,67€ 1.185.107,42€ 1.593.679,19€
Other (International) 93.922,77€ 100.790,25€ 293.736,42€
Industry/Gov. (National) 14.869,87€ 0,00€ 14.869,67€
Industry (International) 0,00€ 0,00€ 0,00€
Total 1.453.051,31€ 1.800.479,86€ 2.119.743,68€
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4.1.3 Objectives

The main objective of Sustainable Agro-food Chains (SAC) group during the 2014
was to continue the previous scientific research activities from the previous years
which comprises the development of effective, practical strategies to optimize
sustainable food production. SAC research is organized in two complementary
projects that both have 4 interconnected tasks which are described in more detail
the next paragraphs.

Project #5 - Agronomy, climate change & environmental studies (ACES)
This project continues to develop mitigation measures to environmental and
climate change in the agricultural sector, based on plant studies and numerical
atmospheric modelling. This includes environmental impacts on Mediterranean
agricultural production chains studies and design & improvement of cropping
practices with innovative methods. This project is divided into 4 tasks: 5.01-
Climate variability and environmental impacts; 5.02-Biodiversity as potential
resource for sustainable development: Selection, characterization and
conservation resources; 5.03-Environmental stresses. Improvement of cropping
practices and mitigation measures, and 5.04- Nutrient cycles, soil and residues
management.

Project #6 - Added-value plant products & co-products (APPC)

This project provide effective and sustainable solutions for "greening the food
chain" and optimizing human and animal health. Research focuses mainly on
Mediterranean crops, medicinal and aromatic plants (MAP), and other
economically-important plants.

This project is divided in the following tasks: 6.01-Food composition and health
effects; 6.02- Added value products derived from agro-food wastes; 6.03-MAP
Biotechnology & bioactivities; and 6.0.4-Gravepine cultivation technologies and
phsysiology. Major scientific activities include Food composition and health effects
studies; Added value products derived from agro-food wastes studies; Studies of
MAP Biotechnology & bioactivities; and Grape berry biochemistry & quality
studies.

4.1.4 Main achievements

The main achievements in 2014 attained by SAC group in each task are described
below.
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Task #5.01-Climate variability and environmental impacts. This task aims
assessing relationships between short-term climate variability (on a yearly basis)
& crop parameters. Thus, within this scope the main achievements were:

i) A climate change multi-model projections for temperature extremes in Portugal
was achieved. Clear shifts toward higher future seasonal mean temperatures in
central tendency were found (2-42C), particularly for summer and autumn
maximum temperatures. Furthermore, frequencies of occurrence of daily
extremes were projected to increase, particularly in summer maximum
temperatures over inland Portugal. Wintertime changes were found to be weaker
than in other seasons.

ii) A stepwise methodology was applied to select ten regressors for logistic
modelling of production classes. New weather regimes were developed to assess
large-scale atmospheric forcing and cycles in production were isolated by a
spectral analysis. The analysis was enlarged to other Portuguese wine regions.
Current bioclimatic zoning in Portugal (1950-2000) and its projected changes
under future climate conditions (2041-2070) were assessed through the analysis
of an aggregated, categorized bioclimatic index (Catl) at a very high spatial
resolution (near 1 km).

iii) Future viticultural zoning was achieved using data from 13 climate model
transient experiments following the A1B emission scenario. A downscaling
approach allowed characterizing mesoclimatic influences on viticulture
throughout Portugal. Results for the recent past depicted the current spatial
variability of Portuguese viticultural regions. Under future climate conditions, the
current viticultural zoning was projected to undergo significant changes, which
may represent important challenges for the Portuguese winemaking sector. The
changes were quite robust across the different climate models.

iv) A lower bioclimatic diversity was also projected, resulting from a more
homogeneous warm and dry climate in most of the wine regions. This will lead to
changes in varietal suitability and wine characteristics of each region.

v) An integrated analysis of climate, soil, topography and vegetative growth was
performed for the Iberian Denomination of Origin regions. The results showed
that the integrated climate-soil-topography influence on vine performance was
evident. The present assessment of terroir characteristics allowed direct
comparison among wine regions and may have great value to viticulturists,
particularly under a changing climate.
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vi) Remote sensing was tested as an effective and practical monitoring tool, as
data from on-board satellite sensors could measure vegetative growth. Results
showed statistically significant relationships between vegetation metrics and
phenological timings and intervals. The study highlighted the applicability of
remote sensing to monitor grapevine phenology in both retrospective and real-
time, bringing an added-value to the winemaking sector.

vii) Finally, outreach activities were developed concerning the group activity in
“Centro de Ciéncia Viva de Vila Real” and “Casa da Cultura Professor Doutor José
Pinto Peixoto”.

Task #5.02 Biodiversity as a potential sustainable development resource:
Selection, characterization and conservation of plant resources. This task aims,
among others objectives the study of cultural practices for the implementation of
an integrated agriculture plan with low environmental impact, with special
attention to nutritional & nutraceutical aspects, & organoleptic properties.
Following the achievements of 2013, in 2014 the achievements attained in 2014
were:

i) Full characterization of germplasm of some fruit species of temperate climate,
with special attention to nutritional & nutraceutical aspects, & organoleptic
properties. Selection & characterization of blueberry cultivars best adapted to the
soil and climate of northern Portugal.

ii) Conclusion of previous research studies about hazelnut and almonds within the
program on Genetic Resources in Agriculture, Regulation (EC) N°870/2004, AGRI
GEN RES 2006, entitled: ” Safeguard of hazelnut and almond genetic resources -
SAFENUT” Participacao de dez Instituicdes with a global financing 1100 000 £.
Several communications and papers from these studies resulted.

iii) Continue of the Project INNOFOOD - INNovation in the FOOD sector through
the valorization of food and agro-food by-products - NORTE-07-0124-FEDER-
0000029, Financed by “Programa Operacional Regional do Norte de Portugal
(ON.2 - O Novo Norte), through the European Regional Development Fund (FEDER)
as well as Portuguese funds (PIDDAC), and Fundac¢do para a Ciéncia e Portugués
Tecnologia (FCT/MEC).

iv) Continuation of the National project “MYRTILLUS”-‘Mirtilo com Inovagdo”.
Programa QREN. Partners: Private company-MIRTILUSA-Sever do Vouga &
CITAB/UTAD & Genetic and Biotecnology department-UTAD. Global amount: 150
000€ (2010-2015).
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Task #5.03 Environmental stress. Improving cropping practices and mitigation
measures. The main objective of this task and therefore the major outcomes are
assessment of environmental stresses using an integrative approach from
molecular, cellular, biochemical & physiological levels to plant growth. Thus, this
year the major achievements were continuation of previous studies about
advances in adaptation measures for Mediterranean crops under a changing
environment through selection of genotypes, soil management and application of
protective agents.

Task #5.04 Nutrient cycles, soil and residues management.The outcome of
studies conducted to evaluate the effect of applying animal slurry fractions
obtained after mechanical separation and slurry additives (nitrification inhibitor
(DMPP) and acidification with sulphuric acid) on greenhouse gases emissions from
soil and on oat forage yield and quality shows that, an increase in forage yield and
quality may be achieved as the conventional treatments by applying slurry
fractions obtained after mechanical separation and additive-treated liquid fraction
in the North-West of Portugal under autumn conditions. In addition, those slurry
treatments allow achieving important reductions on ammonia and greenhouse
gas emissions from soils.

Project #06 — Plant products and co-products (3P’s)

Task #6.01 Food composition and health effects. During the year of 2014 our main
achievements were: i)Validation of a method for epigallocatechin gallate (EGCG; a
green tea catechin) stabilization in aqueous solution and quantification by RP-
HPLC with UV-vis detection, as EGCG is susceptible for degradation we needed to
validate a method for accurate and reproducible quantification (Fangueiro et al.,
(2014), Int. J. Pharm. 475: e181—e190; ii) Encapsulation of EGCG into solid lipid
nanoparticles for ocular application: and physical (Fangueiro et al. (2014), Colloids
and Surfaces B: Biointerfaces 123: 452—-460) and in vitro toxicity (Fangueiro et al,
(2014), Int. J. Pharm. 461: 64—73) characterization; iii) The chemotypes of Thymus
vulgaris L. and Thymus mastichina L. essential oils were obtained, being thymol
and 1,8-cineol respectively. Also the chemical composition of extracts were
determines as well as their cytotoxicity (Master thesis in Biochemistry: Silva SDJ,
2014, UTAD)?! (submitted manuscript). iv) The chemical composition of extracts
from Geranium robertianum and Pterospartum tridentatum as well as their
cytotoxicity were also determined (Master thesis in Biochemistry: Santos CES,
2014, UTAD)? (submitted manuscript).

1SILVA, Sambrine Deolinda Jesus da. (2014). Caracterizagdo quimica dos extratos aquosos e hidro-etandlicos de tomilho
vulgar (Thymus vulgaris L.), tomilho bela-luz (Thymus mastichina L.) e tomilho lim&o (Thymus x citriodorus L.) e avaliagdo
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da sua toxicidade usando modelos in vitro. Curso de Mestrado em Bioquimica, Universidade de Tras-os-Montes e Alto
Douro, Vila Real. Orientadores: Amélia M. Lopes Dias da Silva & Fernando Herminio Milheiro Nunes (DQ-UTAD).
ZSANTOS, Constance Elise Silva dos. (2014) Caracterizagdo quimica dos extratos de Carqueja (Pterospartum tridentatum,
Wilk) e de erva de S. Roberto (Geranium robertianum, L.) e avaliagdo da sua toxicidade usando modelos in vitro. Curso de
Mestrado em Bioquimica, Universidade de Tras-os-Montes e Alto Douro, Vila Real. Orientagdo: Amélia M. Lopes Dias da
Silva (orientadora) & Fernanda Maria Lopes Ferreira (coorientadora) (ESAC/IPC, Coimbra; CITAB-UTAD).

Task #6.02 Added value products derived from agro-food wastes. This tasks
envisages the valorization of agro-food wastes into new products with improved
biological potential and bioactivities. The achievement in 2014 for this task were:

i) Grape and grapevine studies. Grapes (Vitis vinifera L.) have been pointed as a
rich source of bioactive compounds. From the 210 MTons of grapes produced
annually, up to 15% are addressed to the wine-making industry, generating a large
amount of solid waste. Winery wastes include biodegradable solids namely stems,
skins, and seeds, which have disclosed a valuable content in bioactive
phytochemicals with interesting health promoting activities, which was
extensively reviewed in order to gain rational information on the suitability of
improve the current knowledge on the value of winery industry by-products as a
source of bioactive phytochemicals and the development of innovative
procedures toward their valorisation. In this sense, since new resources of
phytochemicals with biological activity are being claimed to substitute used drugs
and synthetic protective compounds, during 2014 it was assessed the phenolic
content of grape stems from red (n = 4) and white (n = 3) cultivars, which allowed
to identify and quantify 17 phenolic compounds belonging to 5 distinct phenolic
classes, nine of which were firstly in this material. The results obtained stressed
the concentration of caftaric acid, quercetin-3-O-glucuronide, malvidin
derivatives, and epicatechin as the major compounds. With respect to antioxidant
capacity of hydro-methanolic extracts determined by a panel of radical scavenging
tests. The rich (poly)phenolic content of hydro-methanolic extracts of grape stems
prompted us to evaluate their capacity to inhibit the growth of digestive
pathogens including the Gram+ strains Listeria monocytogenes, Staphylococcus
aureus and Enterococcus faecalis, and the Gram- strains Pseudomonas aeruginosa,
Escherichia coli and Klebsiella pneumonia, suggesting their potential as a
functional ingredient that could act as canned food preservatives and/or
preventing microbial disturbance. The analysis of correlation allowed to identify
the individual phenolics mainly responsible for the antioxidant antimicrobial
effect. Thus, the confirmation of the grape stems interest as a source of bioactive
compounds prompted us to optimize the extraction conditions using solvents
compatible with food/pharma industries using the Response Surface
Methodology. As results of the information recorded concerning the interest of
grape stems as a source of bioactive compounds, it was started the development
of an added-value marketable liqueur performed by the maceration of this plant
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material as well as the evaluation of its physicochemical, phytochemicals and
sensory properties.

ii) Extraction of valuable compounds from cherry, sambus nigra and maize by-
products. Several phenolic acids and flavonoids were obtained from cherry,
sambus nigra and maize by-products, fruit peduncles, leaves, stems, peels and
seeds. These residues were tested against human indicative pathogenic bacteria
(Pseudomonas aeruginosa, Escherichia coli and Enterococcus faecalis) and
antioxidant activity bioassays were performed. The results showed that these by-
products are a rich source of hydroxycinnamic acids, hydroxybenzoic acids,
catechin, quercetin and quercetin and quercetin isomers, kaempferol and
kampferol isomers. They have an interesting antibacterial activities with minimum
inhibitory concentration of below 100 mg.g™* of total phenolics dry weight.

iii) Extraction of bioactive compounds from horticultural crops residues. Different
methods were used to extract valuable compound from tomato, green-beans and
broccoli by products. The results showed different types of compounds with high
antioxidant potential (average values above 75 % with DPPH, FRAP, and ABTS
methods). hIGH levels of phenolics were found from these type of horticultural by-
products. Showing the huge potential of the residues for extraction of bioactive
compounds.

iv) Extraction of Tannins from chestnut residues. Comparative study between
traditional extraction method and ultrasound assisted method (UAE) was
performed with residues from chestnut fruits industry. The results showed that
UAE can be an easy and fiable method to extract and produce powder with high
level of tannins. These can be used by industry.

Task #6.03 MAP Biotechnology & bioactivities. This task aims to increase
knowledge of plant composition, bioactivity and plant metabolism. This year the
main achievements were:

i) Progress in scientific knowledge about metabolites, plant metabolism and
bioactivity of plant compounds; ii) New partnerships between researchers and
private companies: Scientific & Technical consultancy/advising protocol between
“M&M Biotechnology” and “CITAB-UM”; iii) New iSci project- Interface Ciéncia
2014/2015 between CITAB-UM researchers and Natural Concepts, Ltd.; iv) 11
outreach activities between CITAB researchers, high schools students & and young
researchers; v) Several papers in different SCI/JCR journals and
National/International conferences; vi) One International conference was
organized: 62" International Congress and Annual Meeting of the Society for
Medicinal Plant and Natural Product Research (GA). Campus de Azurém da
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Universidade do Minho, Guimardes (Portugal), 31 August to 4 September 2014.
http: //ga2014.bio.uminho.pt/.

Task #6.04 Grapevine cultivation technologies and physiology. We deciphered
some important aspects of grape berry physiology in particular how its
composition and quality are impacted by environmental conditions, like drought
[1] and heat [2] stresses, edaphoclimatic conditions [3], and exogenous application
of Cu-based fungicides [4-6]. Amongst these studies, one of pivotal importance
unveiled a role of polyols in grapevine (Tempranillo cv (syn Aragonez)) water-
deficit stress tolerance via modifications in polyol transport and metabolism that
allow their accumulation particularly in the grape berry [1]. A multidisciplinary
approach was adopted towards this finding, by combining an array of molecular
biology, classic biochemical, recent metabolomic, and transcriptional analysis
approaches. Also outreach activities divulging results of this activity were
demonstrated to junior students and young researchers. In cooperation with task
6.03 an International conference was organized: 62" International Congress and
Annual Meeting of the Society for Medicinal Plant and Natural Product Research
(GA). Campus de Azurém da Universidade do Minho, Guimaraes (Portugal), 31 ago
to 4 sept 2014. http: //ga2014.bio.uminho.pt/ . Six papers were published in JCR
Journals.

4.1.5 Mobility

1. Cunha, A.C.G. (2014). Master class at Catdlica University-Porto, Portugal,
entitled: “Fisiologia da videira no contexto das altera¢des climaticas” (4h), Escola
Superior de Biotecnologia da Universidade Catdlica Portuguesa, Porto, 5 April,
2014.

2. Oliveira, R.P.S. (2014). Visit to University of Minho within Erasmus Program, 22 -
26 April, 2014. With this mobility activity it is intended to exchange scientific
knowledge between both mobility exchange promoters: UTAD & UM. Both have
similar research interests, regarding genome integrity and the protective activity
of natural compounds. However, they use different experimental models in their
research. Therefore, the main objective of this exchange is to provide the
opportunity to discuss directly future joint research projects and complementary
strategies for application to international research funding programmes. This
mobility activity is intended to be reciprocal, which would potentiate the
research collaboration and students exchange.
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3. Oliveira, R.P.S. (2014). Visiting High School of Vieira do Minho, Colégio Jodo Paulo
I, Braga. Talk: "Admirdvel mundo novo" da biotecnologia", March 2014.

4. Oliveira, R.P.S. (2014). Visiting High High School of Pévoa de Lanhoso, Talks:
“Admiravel mundo novo" dos clones, dos transgénicos e da biologia sintética",
March 2014.

5. Oliveira, R.P.S. (2014). Visiting High School Alcaides de Faria, Barcelos. Talk:
"Manutenc¢ado da informagao genética e sua manipulagdo”, April 2014.

6. Oliveira, R.P.S. (2014). Visiting High School of chool of Caldas das Taipas. Talks:
"Admiravel mundo novo" dos clones, dos transgénicos e da biologia sintética",
High School of Caldas das Taipas, November 2014.
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4.1.6 Group productivity

4.16.1 International Projects

SAC researchers participated in 6 international projects over 2014

Project Funding

"Eurolegume - Enhancing of legumes growing in Europe through sustainable €742.816,34
cropping for protein supply for food and feed”. Consortium coordinator: Eduardo

Rosa. Starting date: January 2014, duration: 48 months (FP7-KBBE-2013-7 — GA

613781). http: //www.eurolegume.eu/

“ReUseWaste - Recovery and Use of Nutrients, Energy and Organic Matter from €212.796,06
Animal Waste”. CITAB Coordinator: Henrique Trindade. Starting date: January 2012,
duration: 48 months (FP7-PEOPLE-2011-ITN). http: //www.reusewaste.eu/

“Climate-KIC — Innovating for low carbon prosperity and climate resilience”. €21.500,00
Portuguese coordinator: Eduardo Rosa. Starting date: January 2014, duration: 12
months (eit/climate kic/fcvre/ssga2014/1). http: //www.climate-kic.org/

“IB Project - Production of new bioactive compounds by plants and bacteria using €100.000,00
new and improved halogenases”. CITAB coordinator: Alfredo Aires. Starting date:
May 2014, duration: 36 months (Era-net CA EIB.13.008 NBCPBH)

"InnoVine- Combining innovation in vineyard management and exploration of N/A
genetic diversity for a sustainable European viticulture”. CITAB Coordinator:

Hernani Gerods. Starting date: January 2013, duration: 48 months (FP7-KBBE-2012-

6). http: //www.innovine.eu/home.html

“Copper uptake and detoxification in grapevine” Bilateral Cooperation Portugal- N/A
Tunisia. CITAB Coordinator: Hernani Gerds. Starting date: January 2013, duration:
24 months
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4.1.6.2 National Projects

SAC researchers participated in 32 national projects over 2014

Project Funding

“INNOFOOD - INNOVation in the FOOD sector through the valorization of food and €602.710,21
agro-food by-products”. CITAB coordinator: Ana Barros. Starting date: January
2014, duration: 18 months (NORTE-07-0124-FEDER-0000029)

“VITINOV — Innovation in Harvesting Systems for Steep Slope Viticulture”. CITAB €107.695,92
coordinator: Eduardo Rosa. Starting date: September 2014, duration: 36 months
(PRODER 52306). Promotor: Symington Vinho SA

“ModelVitiDouro - Prediction model for grapevine development and production in €100.130,04
the Douro Demarcated Region”. CITAB coordinator: Jodo Santos. Starting date:
June 2014, duration: 36 months (PRODER 53774). Promotors: Adegas
representativas da RDD: Mesao Frio (Baixo Corgo), Favaios (Cima Corgo) e Freixo
de Espada a Cinta (Douro Superior).

“Mais Proteina”. CITAB coordinator: Eduardo Rosa. Starting date: January 2014, €91.242,47
duration: 36 months (PRODER 52506). Promotor: Frescura Sublime Lda

“Gold Cherry — Improving the quality of cherry production”. CITAB coordinator: €107.919,40
Berta Gongalves. Starting date: April 2014, duration: 22 months. Promotor: Manuel
Joaquim Ferrdo Aires, Unipessoal (ProDer 53626).

“Integrated strategies for increasing the productivity of almond in Tras-os- €56.449,97
Montes”. CITAB coordinator: Ana Paula Silva. Starting date: January 2014,
duration: 24 months. Promotor: Cooperativa Agricola de Alfandega da Fé, CRL
(ProDer 54609).

“RegCast - Fertigation in chestnut - an innovative approach to grove €6.790,97
management”. CITAB coordinator: José Laranjo. Starting date: November 2013,
duration: 36 months. Promotor: Geosil — Empreendimentos Agrosilvicolas S.A.
(ProDer 47451).

“Ergofito - Evaluation of the impact of the use of Ergofito in chestnut”. CITAB 84.022,49€
coordinator: José Laranjo. Starting date: May 2014, duration: 36 months.
Promotor: AgroRioBom. (ProDer 52428).
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“AlertCast - Implementation of a Network Information for promoting chestnut €33.400,00
quality”. CITAB coordinator: Teresa Pinto. Starting date: January 2012, duration:
36 months. Promotor: Cooperativa Agricola Penela da Beira, CRL (QREN Vale I&DT
23628).

“2NEucBark - New Valorization Strategies for Eucalyptus spp. Bark Extracts.” CITAB €33.659,00
coordinator: Cristévdo Lima. Starting date: June 2013, duration: 24 months
(PTDC/AGR-FOR/3187/2012)

“Animal slurry management: sustainable practices at field scale”. CITAB €45.000,00
coordinator: Henrique Trindade. Starting date: January 2012, duration: 36 months
(PTDC/AGR-PRO/119428/2010)

“WineBioCode - Desenvolvimento de biossensores para rastreabilidade do vinho €17.749,20
na Regido Demarcada do Douro”. CITAB coordinator: Ana Barros. Starting date:
March 2012, duration: 36 months (PTDC/AGR-ALI/117341/2010)

“Caracterizac¢do funcional de novos transportadores ABC de planta com regulagdo €10.000.00
diferencial em células especializadas na acumulagdo de alcaléides medicinais em
Catharanthus roseus (L.) G. Don”. CITAB coordinator: Hernani Gerds. Starting date:
2012. Duration: 36 months. (PTDC/BIA-BCM/119718/2010)

“ClimVineSafe - Short-term climate change mitigation strategies for €111.456,00
Mediterranean vineyards”. CITAB coordinator: José Moutinho Pereira. Starting
date: April 2011, duration: 36 months. (PTDC/AGR-ALI/110877/2009)

“CLIPE - Climate change of precipitation extreme episodes in the Iberian Peninsula €37.409,00
and its forcing mechanisms”. CITAB coordinator: Jodo Santos. Starting date:
January 2011. Duration: 36 months (PTDC/AAC-CLI/111733/2009)

“Developing processes and technologies aiming the production of ink disease €15.791,75
resistant chestnut rootstocks, compatible with national varieties certified with
molecular markers”. CITAB coordinator: José Laranjo. Starting date: January 2012,
duration: 36 months. Promotor: Certifruteiras.com Lda. (ProDer PA 45967)

“EcoDeep - Eco-efficiency and Eco-management in the Agro-Food sector”. CITAB €114.625,00
coordinator: Henrique Trindade. Starting date: September 2011, duration: 36
months. (QREN - Sistema de Apoio a Ac¢Ges Coletivas)
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Good Agricultural practices for the Sustainable Use of Wastewater. CITAB €83.805,69
coordinator: Henrique Trindade. Starting date: January 2012. Duration: 36 months
(ProRede RuralNacional PA 0400238)

“GreenVitis - Effects of soil management on productivity and sustainability of grape €413.397,29
vineyards system”. CITAB coordinator: Armindo Afonso Martins. Starting date:
January 2012, duration: 36 months. Promotor: Quinta do Vallado Lda. (ProDer PA
43879)

“In-Nitro: conceptualizing the effects of increased nitrogen availability in a €15.411,00
Mediterranean ecosystem”. CITAB coordinator: Henrique Trindade. Starting date:
January 2012, duration: 36 months (PTDC/BIA-ECS/122214/2010)

“IrrigOlive - Deficit irrigation on olive, in the region of "Terra Quente Transmonta", €202.257,88
to optimization water resources, productivity and olive oil quality”. CITAB
coordinator: Anabela Silva. Starting date: January 2012, duration: 36 months.
Promotor: Viaz Produgdo e Comercializagdo de Vinhos e Azeites, Lda - (ProDer).

“KlimHist - Reconstruction and model simulations of past climate in Portugal using €19.678,00
documentary and early instrumental sources”. CITAB coordinator: Jodo Santos.
Starting date: March 2012, duration: 36 months (PTDC/AAC-CLI/119078/2010)

“Molecular biology of grape berry phenolic maturation”. CITAB coordinator: Ana €118.742,00
Alexandra Oliveira. Starting date: February 2012. Duration: 36 months (PTDC/AGR-

PRO/120264/2010)

“Molecular mechanisms of Agrobacterium recognition and defense activation in €153.000,00

recalcitrant plant species. — How do recalcitrant plants avoid T-DNA transfer?”
CITAB coordinator: Franklin Gregory. Starting date: December 2011. Duration: 36
months. (PTDC/AGR-GPL/119211/2010)

“Myrtillus with innovation”. CITAB coordinator: Ana Paula Silva. Starting date: €158.393,00
December 2010, duration: 36 months. Promotor: Mirtilusa (QREN Co-Promocgéao
13736 - Myrtillus)

“OlivaTMAD - Thematic Networks of Information and Dissemination of Olive €241.791,00
Cultivation Line of Tras-os-Montes and Alto Douro”. CITAB coordinator: Eduardo
Rosa. Starting date: January 2011, duration: 48 months. Promotor: AOTAD(ProDer
PA 14346)
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“Physical exercise role on Human lymphocyte DNA damage reduction: possible N/A
influence of oxidative stress and DNA repair capacity”. CITAB coordinator: Amélia
Silva. Starting date: 2012, duration: 36 months (PTDC/DES/121575/2010)

“PromoAgro - Promotion of Agro-food Competitiveness”. CITAB coordinator: €1.480.724,56
Eduardo Rosa. Starting date: October 2010, duration: 39 months (NORTE - 07 -
0162 - FEDER - 000042)

“RAIDEN - Lightning activity in Portugal: variability patterns and socioeconomic €72.356,00
impacts”. CITAB coordinator: Jodo Santos. Starting date: June 2009, duration: 42
months. (PTDC/CTE-ATM/101931/2008). http: //raiden-project.ul.pt/

“SambucusFRESH - Improving productivity and quality in the production of €248.242,96
elderberry in fresh, chilled and frozen”. CITAB coordinator: Eunice Bacelar. Starting
date: June 2012, duration: 36 months. Promoter: Regiefrutas (QREN Co-promocgao

23109)

“Understanding Resistance to Pathogenic Fungi in Castanea sp.” CITAB €8.400,00
coordinator: José Laranjo. Starting date: February 2010, duration: 42 months.

(ResCast).

“WUSSIAAME - Water use, survival strategies and impact of agrochemicals on €51.574,00

water resources in agricultural Mediterranean ecosystems”. CITAB coordinator:
Aureliano Malheiro. Starting date: February 2012, duration: 36 months
(PTDC/AAC-AMB/100635/2008)

4.1.6.3 Publications in peer review Journals

During 2014 SAC research members published 75 SCI/JCR papers:

1. Andrade, C., Fraga, H., Santos, J.A. (2014). Climate change multi-model projections for
temperature extremes in Portugal. Atmospheric Science Letters, 15(2), 149-156. http:
//onlinelibrary.wiley.com/doi/10.1002/asl2.485/abstract

2. Andreani, T., de Souza, A.L.R., Kiill, C.P., Lorenzon, E. N., Fangueiro, J.F., Calpena,
C.A.,Chaud, M.V., Garcia, M.L.,, Gremido, M.P.D., Silva, A.M., & Souto, E.B. (2014).
Preparation and characterization of PEG-coated silica nanoparticles for oral insulin
delivery. International Journal of Pharmaceutics, 473(1-2), 627-635. http:
//www.sciencedirect.com/science/article/pii/S0378517314005481

3. Andreani, T., Kiill, C. P., de Souza, A.L.R., Fangueiro, J F., Fernandes, L., Doktorovova, S.,
Santos, D.L., Garcia, M.L.,, Gremido, M.P.D., Souto, E.B., Silva, A.M. (2014). Surface
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engineering of silica nanoparticles for oral insulin delivery: Characterization and cell
toxicity studies. Colloids and Surfaces B-Biointerfaces, 123, 916-923. http:
//www.sciencedirect.com/science/article/pii/$0927776514005979

4. Andrea-Silva, J., Cosme, F., Ribeiro, L F., Moreira, A.S.P., Malheiro, A.C., Coimbra, M.A.,
et al. (2014). Origin of the Pinking Phenomenon of White Wines. Journal of Agricultural
and Food Chemistry, 62(24), 5651-5659. http:
//pubs.acs.org/doi/abs/10.1021/jf500825h

5. Antunes, D., Padrdo, A.l., Maciel, E., Santinha, D., Oliveira, P., Vitorino, R., Moreira-
Gongalves, D., Colaco, B., Pires, M.J., Nunes, C., Santos, L.L., Amado, F., Duarte, J.A,,
Domingues, M.R., & Ferreira, R. (2014). Molecular insights into mitochondrial
dysfunction in cancer-related muscle wasting. Biochim Biophys Acta, 1841(6), 896-905.
http: //www.sciencedirect.com/science/article/pii/$1388198114000456

6. Barros, A., Girones-Vilaplana, A., Teixeira, A., Collado-Gonzalez, J., Moreno, D. A., Gil-
Izquierdo, A., et al. (2014). Evaluation of grape (Vitis vinifera L.) stems from Portuguese
varieties as a resource of (poly)phenolic compounds: A comparative study. Food
Research International, 65 (Part Q) 375-384. http:
//www.sciencedirect.com/science/article/pii/S0963996914004980

7. Botelho, M.C,, Costa, C,, Silva, S., Costa, S., Dhawan, A., Oliveira, P.A., & Teixeira, J.P.
(2014). Effects of titanium dioxide nanoparticles in human gastric epithelial cells in vitro.
Biomed Pharmacother, 68(1), 59-64. http:
//www.sciencedirect.com/science/article/pii/S0753332213000954

8. Carneiro, M., Colaco, B., Brandao, R., Ferreira, C., Santos, N., Soeiro, V., Colago, A., Pires,
M.J., Oliveira, P.A. & Lavin, S. (2014). Biomonitoring of heavy metals (Cd, Hg, and Pb)
and metalloid (As) with the Portuguese common buzzard (Buteo buteo). Environmental
Monitoring and Assessment, 186(11), 7011-21. http:
//link.springer.com/article/10.1007%2Fs10661-014-3906-3

9. Carvalho, A. C,, Franklin, G., Dias, A. C. P., & Lima, C. F. (2014). Methanolic extract of
Hypericum perforatum cells elicited with Agrobacterium tumefaciens provides
protection against oxidative stress induced in human HepG2 cells. Industrial Crops and
Products, 59, 177-183. http:
//www.sciencedirect.com/science/article/pii/S0926669014002830

10.Carvalho, M., Matos, M., Carnide, V. (2014). Fingerprinting of Vaccinium corymbosum
cultivars using DNA of fruits. Horticultural Science 41(4): 175-184.
http://www.agriculturejournals.cz/publicFiles/137758.pdf

11.Correia, |., Arantes-Rodrigues, R., Pinto-Leite, R., & Gaivao, |. (2014). Effects of naproxen
on cell proliferation and genotoxicity in MG-63 osteosarcoma cell line. Journal of
Toxicology and Environmental Health-Part a-Current Issues, 77(14-16), 916-923. http:
//www.tandfonline.com/doi/abs/10.1080/15287394.2014.911131#.VNjcMZWzXIU
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12.Dalla Costa, L., Pinto-Sintra, A.L., Campa, M., Poletti, V., Martinelli, L., & Malnoy, M.
(2014). Development of analytical tools for evaluating the effect of T-DNA chimeric
integration on transgene expression in vegetatively propagated plants. Plant Cell Tissue
and Organ Culture, 118(3), 471-484. http:
//link.springer.com/article/10.1007%2Fs11240-014-0499-z

13.De Sousa-Pereira, P., Abrantes, J., Pinheiro, A., Colaco, B., Vitorino, R., & Esteves, P.J.
(2014). Evolution of C, D and S-type cystatins in mammals: an extensive gene duplication
in primates. PloS one. 9(10) €109050. http:
//iournals.plos.org/plosone/article?id=10.1371/journal.pone.0109050

14.Dias, C., Aires, A., & Saavedra, M. J. (2014). Antimicrobial Activity of Isothiocyanates
from Cruciferous Plants against Methicillin-Resistant Staphylococcus aureus (MRSA).
International  Journal of Molecular Sciences, 15(11), 19552-19561. http:
//www.mdpi.com/1422-0067/15/11/19552

15.Dias, M.C., Correia, C., Moutinho-Pereira, J., Oliveira, H., & Santos, C. (2014). Study of
the effects of foliar application of ABA during acclimatization. Plant Cell Tissue and
Organ Culture, 117(2), 213-224. http: //link.springer.com/article/10.1007%2Fs11240-
014-0434-3

16.Dinis, L.T., Correia, C.M., Ferreira, H.F., Goncalves, B., Goncalves, I., Coutinho, J.F., et al.
(2014). Physiological and biochemical responses of Semillon and Muscat Blanc a Petits
Grains wine grapes grown under Mediterranean climate. Scientia Horticulturae, 175,
128-138. http: //www.sciencedirect.com/science/article/pii/S0304423814003239

17.Doktorovova, S., Santos, D.L., Costa, I., Andreani, T., Souto, E.B., & Silva, A.M. (2014).
Cationic solid lipid nanoparticles interfere with the activity of antioxidant enzymes in
hepatocellular carcinoma cells. International Journal of Pharmaceutics, 471(1-2), 18-27.
http: //www.sciencedirect.com/science/article/pii/S0378517314003287

18.Doktorovova, S., Shegokar, R., Fernandes, L., Martins-Lopes, P., Silva, A.M., Mueller,
R.H., et al. (2014). Trehalose is not a universal solution for solid lipid nanoparticles
freeze-drying. Pharmaceutical Development and Technology, 19(8), 922-929. http:
//informahealthcare.com/doi/abs/10.3109/10837450.2013.840846

19.Doktorovova, S., Silva, A.M., Gaivao, |., Souto, E.B., Teixeira, J.P., & Martins-Lopes, P.
(2014). Comet assay reveals no genotoxicity risk of cationic solid lipid nanoparticles.
Journal of Applied Toxicology, 34(4), 395-403. http:
//onlinelibrary.wiley.com/doi/10.1002/jat.2961/abstract

20.Doktorovova, S., Souto, E.B., & Silva, A.M. (2014). Nanotoxicology applied to solid lipid
nanoparticles and nanostructured lipid carriers — a systematic review of in vitro data.
European Journal Pharmaceuticals and Biopharmaceuticals, 87(1), 1-18. http:
//www.sciencedirect.com/science/article/pii/S0939641114000472
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21.Dominguez-Perles, R., Teixeira, A. I., Rosa, E., & Barros, A. |. (2014). Assessment of
(poly)phenols in grape (Vitis vinifera L.) stems by using food/pharma industry
compatible solvents and Response Surface Methodology. Food Chemistry, 164, 339-346.
http: //www.sciencedirect.com/science/article/pii/S0308814614007237

22.Durdo, S.F., Gomes, P.S., Colago, B.J., Silva, J.C., Fonseca, H.M., Duarte, J. R., Felino A.C,,
Fernandes M.H. (2014). The biomaterial-mediated healing of critical size boné defects
in the ovariectomized rat. Osteoporosis International, 25(5), 1535-1545.
http://link.springer.com/article/10.1007%2Fs00198-014-2656-y

23.Fangueiro, J.F., Andreani, T., Egea, M.A., Garcia, M.L., Souto, S.B., Silva, A.M,, et al.
(2014). Design of cationic lipid nanoparticles for ocular delivery: Development,
characterization and cytotoxicity. International Journal of Pharmaceutics, 461(1-2), 64-
73. http: //www.sciencedirect.com/science/article/pii/S0378517313010181

24.Fangueiro, J.F., Andreani, T., Fernandes, L., Garcia, M.L., Egea, M.A,, Silva, A.M,, et al.
(2014). Physicochemical characterization of epigallocatechin gallate lipid nanoparticles
(EGCG-LNSs) for ocular instillation. Colloids and Surfaces B-Biointerfaces, 123, 452-460.
http: //www.sciencedirect.com/science/article/pii/S092777651400513X

25.Fangueiro, J.F., Parra, A., Silva, A.M., Egea, M.A., Souto, E.B., Garcia, M.L,, et al. (2014).
Validation of a high performance liquid chromatography method for the stabilization of
epigallocatechin gallate. International Journal of Pharmaceutics, 475(1-2), 181-190.
http: //www.sciencedirect.com/science/article/pii/S037851731400619X

26.Faria, R., Santana, M. M., Aveleira, C.A., Sim0es, C., Maciel, E., Melo, T., Santinha, D.,
Oliveira, M., M.Peixoto, F., Domingues, P., Cavadas, C., & Domingue