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FOREWORD

O programa de inicia¢fio a I&D da U.Porto (IJUP) tem, no seu encontro anual o seu mo-
mento de maior visibilidade.

O encontro deste ano - ja a sua 5 edicfo, retine mais de 1100 participantes, maioritari-
amente estudantes dos primeiros ciclos e de mestrado integrado. Os resultados dos tra-
balhos em que participam vio ser apresentados nas mais de 500 comunicag¢des orais e na
forma de poster. Um acontecimento tinico num local simbdlico - o edificio da Reitoria,
representando-se bem o espirito de cooperacio que pretendemos criar dentro da nossa
universidade.

Mas o IJUP é mais do que este encontro anual. Ele revela o dinamismo e a abertura da
nossa comunidade cientifica para acolher estes estudantes, permitindo-lhes uma exper-
iéncia de aprendizagem tnica. Nele se revelam novas vocacdes e paixdes para a inves-
tigacdo cientifica e para a pratica do método cientifico, num processo que aproxima a
criacdo do conhecimento dos seus destinatérios. E isso é ainda mais relevante na medida
em que criara canais facilitadores da ligacio do sistema cientifico e tecnoldgico as enti-
dades onde, no futuro, esses estudantes irdo a exercer a sua atividade profissional.

O 1JUP deve ser motivo de orgulho de toda a comunidade U.Porto. Sem incentivos de
politicas publicas, tem sido possivel colocar de pé um programa tinico no ensino superior
Portugués e até mesmo a nivel internacional. Com este programa, encontraram-se pre-
textos para maior cooperacio entre centros de investigacio e unidades orgénicas. Com
este programa a U.Porto mostra-se e passa a conhecer-se melhor... E este maior conheci-
mento do nosso potencial s6 nos pode dar razdes para enfrentar o futuro com confianca!

O nosso obrigado a todos os que tornam este programa possivel e que deste modo tam-
bém materializam a nossa ambic¢do de nos diferenciarmos enquanto universidade e afir-
marmos a U.Porto como uma universidade de investigacio.

Bem hajam!

Marques dos Santos
Reitor da Universidade do Porto
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Characterization of heart rate variability in critical situations
P.F. Silval, A. Carvalho!, A. P. Rocha'”’

! Departamento de Matematica, Faculdade de Ciéncias, Universidade do Porto, Porto, Portugal.
2 CMUP, Centro de Matematica da Universidade do Porto, Porto, Portugal.

Time and frequency analysis of Heart Rate Variability (HRV) can provide a quantitative
and non-invasive tool to access the integrity of the cardiovascular system and has been
applied in various clinical situations [1]. It allows to follow the clinical evolution of patients, namely
those being monitored at intensive care units [2,3].

In this we work we characterize HRV signals both in time and frequency domains, using
standard techniques from time series analysis and statistical signal processing. The main
objective consisted in studying the behaviour of typical measures in HRV description [1] and in
using them with automatic classification techniques, available through R Project, to study group
behaviour, according to three clinical status (brain death, coma and control group) , with data
retrieved from [2].

The main results are summarized in Fig. 1. Standard measures although correlated are highly
discriminant. In spite of still unexplained dynamics, preliminary results indicate that automatic
classification is feasible, but further investigation is needed.
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Figure 1: Left - scatter-plot of the collected measures. Right - clustering of the studied cases
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References:

[1] Task Force of ESC & NASPE (1996). Heart rate variability, standards of measurement,
physiological interpretation, and clinical use. Eur Heart J 17, 354-381.

[2] Freitas, J. , Puig, J., Rocha, A.P., Lago, P., Teixeira, J., Carvalho, M.J., Costa, O., Falcdo de Freitas,
A. Heart Rate variability in brain death. Clinical Autonomic Research, 6, 141-146, 1996.

[3] Rocha, A. P. et al, Cardiovascular Variability Monitoring in Pediatric Coma, 1JUP 09, ond Meeting
of Young Researchers of U. Porto, Porto, February 25- February 27, 2009.



Effects of exercise in the hepatic regeneration
M. Ferreira '

'Department of Biochemistry, Faculty of Sports, University of Porto, Portugal.

The acknowledged benefits of exercise gave it an important role in people’s lives. Due to those
benefits, exercise influence in various structures and metabolic pathways are deeply studied and
described by the scientific research.

Located in the right upper quadrant of the abdominal cavity, liver intervenes in a lot of
processes as bile production, immunologic response, enzymatic secretion and storage of many
substances.

Diverse pathologies, drugs and toxins cause liver cells destruction changing hepatic efficiency
but the rapid cell repopulation shows its high and effective regenerative capacity.

The main objective of this study is to determinate the possible interaction of physical exercise in
the liver regeneration capacity.

The sample was composed by forty rodents (Wistar 8 week age) that were divided randomly in
two groups. The first one was a control group. The second group was exercised in treadmill
60min/day, 20m/min during eight weeks. Two/three animals of each group were sacrificed
every seven days. To identify the cell proliferation we used bromodeoxyridine (BrdU), it was
given to all rodents, in water, seven day before sacrifice. Samples of the livers were collected
and processed in paraffin. Afterward, tissues were cut in sections of Sum with a microtome,
selected and organized in slides.

Eosin/hematoxylin staining protocol was used to microscopic observation and photographed
tissues.

Using the antibody/antigen reaction, the BrdU imunohistochemical protocol allowed the
identification of new nuclei formed during BrdU administration period. By the end of this
process, marked nuclei will be identified and quantified by optic microscopy and image
processing software.

At this point, the results are only preliminary but the differences on the number of new marked
nuclei in rodents livers that exercise and control’s livers may be indicators of the effects caused
by physical exercise in hepatic regeneration. Other expected result is that the number of marked
nucleus will vary according to the exercise time, demonstrating difference between acute and
chronic practice.



Effect of intermittent hypobaric hypoxia and endurance training in
cardiac mitochondrial function

M. Balga', 10. Gongalves', J. Lumini-Oliveira"Z, I Marques-Aleixo', E. Passos3, S. Rocha-
Rodrigues', A. Ascensdo' and J. Magalh?xes1

'Research Centre in Physical Activity, Health and Leisure, Faculty of Sport, University of Porto,
Portugal
*Faculty of Health Sciences, University of Fernando Pessoa, Portugal
*Department of Biochemistry, Faculty of Medicine, University of Porto, Portugal

Background: Endurance training (ET) and intermittent hypobaric hypoxia (IHH) exposure are
recognized cardioprotective strategies against several deleterious stimuli being mitochondria
involved in the process. The present study aimed to analyze whether a combination of these two
non-pharmacological approaches may provide additive effects increasing heart mitochondrial
function.

Methodology: Twenty-eight adult male rats were divided into normoxic-sedentary (NS),
normoxic-exercised (NE), hypoxic-sedentary (HS) and hypoxic-exercised (HE). IHH consisted
of Sh/d at an atmospheric pressure equivalent to 6000m and ET of 1h/d of treadmill running for
5 weeks. Mitochondrial oxygen consumption, transmembrane potential (AY) and calcium-
induced permeability transition pore (MPTP) were evaluated in vitro in isolated cardiac
mitochondria. OXPHOS subunits, cyclophilin D (Cyp D), adenine nucleotide translocator
(ANT) as well as Bax and Bcl2 were semi-quantified by Western Blotting.

Results: Respiratory control ratio increased in all groups compared to NS whereas no significant
alterations in AW endpoints. Moreover, mitochondrial susceptibility to calcium-induced MPTP
decreased in NE, HS and, even further, in HE compared to NS. HS significantly decreased the
levels of complex I and II OXPHOS subunits compared to NS; however HE completely reverted
the levels of complex I OXPHOS subunits. Cyp D expression was not altered in any group, but
ANT increased significantly when IHH and ET were combined. The Bcl-2/Bax ratio increased
in NE and HS; however only a trend to increase was observed in HE.

Conclusions: Data confirm that both IHH and ET modulate cardiac mitochondria to a more
resistant phenotype. Moreover, data suggest, for the first time, that the combination of both
strategies may have an additive effect on some particular features of mitochondrial function.

Acknowledgements: supported by IJUP to JM, FCT grants (SFRH/BPD/4225/2007 to AA,
SFRH/BPD/66935/2009 to JM, SFRH/BD/61889/2009 to I-MA, SFRH/BD/62352/2009 to 10-
G, SFRH/BD/71149/2010 to EP



Endurance training and chronic intermittent hypobaric hypoxia
modulate in vitro salicylate-induced hepatic mitochondrial
dysfunction

S. Rocha-Rodrigues’, 10. Gong:alvesl, J. Lumini-Oliveiral’z, I. Marques-Aleixol, E. Passoss,
A. Ascensdo’ and J. Magalhﬁes1

'Research Centre in Physical Activity, Health and Leisure, Faculty of Sport, University of Porto,
Portugal
*Faculty of Health Sciences, University of Fernando Pessoa, Portugal
*Department of Biochemistry, Faculty of Medicine, University of Porto, Portugal

Introduction: Mitochondrial function is modulated by multiple approaches including physical
activity, which can afford cross-tolerance against a variety of insults. To analyze the effects of
endurance training (ET) and chronic intermittent hypobaric hypoxia (CIHH) on liver
mitochondrial bioenergetics and whether these effects translate into benefits against in vitro
salicylate mitochondrial toxicity.

Methodology: Twenty-eight young-adult male rats were divided into normoxic-sedentary (NS),
normoxic-exercised (NE), hypoxic-sedentary (HS) and hypoxic-exercised (HE). ET consisted of
1h/d of treadmill running and CIHH of simulated atmospheric pressure of 49.3kPa Sh/d during
Swks. Mitochondria were isolated from livers and oxygen consumption, transmembrane electric
potential and calcium-induced mitochondrial permeability transition pore induction (MPTP)
were evaluated in the presence and absence of salicylate. Aconitase, MnSOD, caspase 3 and 8
activities, -SH, MDA, sirtuin 3 (SIRT3), cyclophilin D (Cyp D), heat shock proteins 70kDa
(HSP70), OXPHOX subunit contents were assessed.

Results: ET and CIHH decreased basal hepatic mitochondrial state 3 and state 4 respiration,
although no alterations were observed in transmembrane electric potential endpoints evaluated
in control mitochondria. In the presence of salicylate, ET and CIHH decreased state 4 and lag
phase of ADP phosphorylarion. Moreover, ADP lag phase in hypoxic was further lower than in
normoxic groups. Neither ET nor CIHH altered the susceptibility to calcium-induced MPTP.
CIHH lowered MnSOD and increased aconitase activities. ET per se decreased aconitase
activity. ET and CIHH decreased caspase 8 activity whereas no effect was observed on caspase
3. The levels of SIRT3 increased with ET and CIHH and Cyp D decreased with CIHH. No
differences between groups were observed in the levels of HSP70 and OXPHOS subunits.

Conclusion: Data suggest that ET and CIHH do not alter general basal liver mitochondrial
function, but may attenuate some adverse effects of salicylate.

Acknowledgements: supported by IJUP to AA, FCT grants (SFRH/BPD/4225/2007 to AA,
SFRH/BPD/66935/2009 to JM, SFRH/BD/61889/2009 to I-MA, SFRH/BD/62352/2009 to 10-
G, SFRH/BD/71149/2010 to EP
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Painting and Printing Techniques: intersections an contaminations
A. M. Rocha'

! Department of Fine Arts - Painting, Faculty of Fine Arts, University of Porto, Portugal

The present research project intends to explore relations that can be established between
painting and printing techniques, based on testing of technical procedures and different ways of
graphic registration and plastic expression.

Starting from a working path in painting, printing techniques arise as a reference to be explored.
Thus, began a process of producing a body of work from the production of monotypes, a process
almost obsessive, trying to discover all the possibilities of this technique. The results are a
nature-based abstraction, images or scenarios of organic forms, fluid, irregular, changing, based
on structures and systems of the microcosm and the macrocosm. This process results in tonal
surfaces graphically rich, but light and faint at the same time. I am interested in exploring a
large variety of visual effects, including transparencies, opacity, density, tonal variation and
chromatic effects.

Nature appears as a source of encouragement. Details of the composition of a rock, phenomena
such as sedimentation of rivers and irrigation, images of maps and cartography and the satellite
and aerial views of Google Maps, serve as a basis for further development and production of
images. The work resulted from a symbiosis between attentive observations of the natural world
and a creative visual expression, through plastic materials.

It is also important for this work the experiences and process of producing images that will
define, restructuring, removing, replacing, and discovering new relationships that will
strengthen the experimental practice of painting. I am interested to understand and explore the
natural qualities of the materials, resulting in a greater concern with the process of creation, as
important as the finished work.

At the same time, has been developed a collaborative multidisciplinary research project, about
glass modulation and printing. I am developing the technique of colography with carborundum
[1], by constructing the images, in relief, on a matrix. This technique has plastic results similar
to painting with heavy, rich, tonal areas, loaded with color.

References:

[1] Goetz, H. (1974), Gravure au carborundum: nouvelle technique de [’estampe en taille douce, Maeght
Editeur, Paris.



Glass and Print: Creation of alternative substrates and matrix for
printmaking

Célia Esteves 1, Joana Paulinoz, Graciela Machado® , Teresa Almeida®

! Department of Drawing, Faculty of Fine Arts, University of Porto, Portugal.
? Department of Drawing, Faculty of Fine Arts, University of Porto, Portugal.
* i2ADS - Institute of Research in Art, Design and Society, Department of Drawing,
Faculty of Fine Arts, University of Porto
* Research Unit VICARTE “Glass and Ceramic for the Arts”, i2ADS - Institute of Research in Art,
Design and Society, Department of Fine Arts, Faculty of Fine Arts, University of Porto

The present project, in the field of glass applied to the artistic creation, intends to define several
production methods compatible with printmaking printing technologies. Despite its increasing
presence in contemporary art forms, and numerous applications to architecture and design, the
combination of glass and print are not fully explored in Portugal. Through the co-operation of
specialists in materials, glass techniques and printmaking, the project aims to allow new
processes to the artists as much as to independent publishing and construction industry [1].
Hence, this project rethinks and gives meaning to tools and technologies, helping people to
connect, understand, share and create.

The technical revision, innovative at the national context, will be accompanied by the
development of alternative production methods that will encounter to the artistic vocabulary
specific to the printmaking context. The investigation foresees an original comparative study
with the traditional support — paper — as well as an assessment of digital technology potential
integration, confirming it. Printing techniques, such as screenprinting, lithography, etching or
engraving, and glass techniques, such as kiln-casting, sand-casting, sand-blasting, handblasting,
slumping and lamination, are being reviewed to strengthen its combination on the contemporary
art context in addition to introduce auxiliary experimental methods. Therefore, and in the
concerns of science materials, it is essential to study solutions and technology designed to
maximize compatibility and assist the transfer and creation of images into glass — both as decal
or direct processes —, the durability and resistance of the matrix, the possibility of layers forming
in glass and the manipulation of hot glass matrix production [2].

The collaborative nature of the project, as well as the mixtures of creativity and production
areas, will determine how the results emerge. Thus, it is crucial to understand this model as an
informer of the emergence of novel artist practice scenarios, used here as an investigation
methodology that challenges the traditional art research as much as contributes to new products
and services.

References:

[1] Marques, C, “A Expressividade do Betdo — Aplicagdo de Técnicas de Impressdo”, 2011.
[2] Petrie, K, “Glass and Print”, 2006.



OS PAINEIS DE AZULEJO DA ESTAGAO DE S. BENTO HISTORIA,
CONTEXTO E ICONOGRAFIA

Ednilson Leandro Pina Fernandes and Luis Alberto Esteves dos Santos Casimiro

Department of Ciéncias e Técnicas do Patriménio, Faculty of Letras, University of Porto, Portugal.

Under the scope of the Internship in the Cultural Office of CP (Portuguese public railway
company), we prepared this report called “Os Painéis de Azulejos da Estacdo de S. Bento:
historia, contexto e iconografia” (“The Tile Panels of S. Bento Train Station: history, context
and iconography”) which is a proposal concerning subjects to be included in a catalogue about
S. Bento Train Station vestibule's tile panels.

Since we find relevant to analyse the panels taking in account its space and context, we present
the history of the place where they belong (from the former monastery which occupied that
place to the architect who planned the train station) and of the artist responsible for its craft.

Accordingly, we approach our subject in four chapters,

The first two are reserved to the history of the monastery [1] (Mosteiro de S. Bento de Ave-
Maria) [2], which inspired the name of the train station, from its erection to its controversial
dissolution in the end of the XIX century to make way for the train station; and to the erection of
the S. Bento Train Station, namely, its controversial localization, the hesitations in choosing the
project, with reference to the education and works by Marques da Silva [3], who was
responsible for the architecture of the building.

Under the scope of the analysis of the tile panels, which are the object of our study, the third
chapter is devoted to the presentation of its author, the painter Jorge Colago [4] with reference to
his artistic career and major works. To conclude our study, we present the iconography [5] of
the panels previously identified as relevant for us to achieve our purpose.

References:
[1] DIAS, Marina Tavares; MARQUES, Mario Morais. (2002), Porto desaparecido. Lisboa: Quimera,

[2] ALVES, Joaquim Jaime B. Ferreira. (1988), O Porto na época dos Almadas: arquitectura, obras
publicas. Porto: Camara Municipal.

[3] CARDOSO, Anténio Cardoso Pinheiro de. (2007), Estagdo de S. Bento Marques da Silva. Porto:
Instituto Arquitecto José Marques da Silva.

[4] Pamplona, Fernando de. (2.* Ed.) (1987), Diciondrio de Pintores e Escultores Portugueses ou que
trabalharam em Portugal II. Porto: Livraria Civilizagdo Editora, Vol. II, pp. 109-110.

[5] MARTINS, Fausto Sanches. (2001), Azulejaria portuense: historia e iconografia. Lisboa: Inapa.



TRANSMUTATION OF BEING: Investigation into Image Construction
as a time-based process within an installation-based context

Mariana Moranduzzo'

! Department of Painting, Faculty of Fine Arts, University of Porto, Portugal.

This project approaches the thin line between the image and the object and is mainly concerned
with how the pictorial can survive without a bi-dimensional support so as to surpass the rigidity
of the rectangular format and its intrinsic flatness, emerging from the plan to acquire a physical
presence.

I explored a time-based artistic strategy by experimenting the possibility of gradual change as a
way of re-thinking the art object during the artistic process of image or object making.
Transition and transformation are key-concepts for this project proposal. Therefore, 1
approach the multiplicity through repetition and transmutation of forms. ~ I'm interested in the
hybrid, the potential and the remains or trails of existence.

In the context of printmaking, the possibility of changing gradually by means of acid bites,
layering or re-printing is also connected to this idea of time as awareness of mutation. (Fig. 1)
Transformation is present in the image construction, both in a cumulative and subtractive
approach. Some of my work developed within this project is characterized by an extensive use
of overlapping. Some of the three-dimensional objects are built by layering diverse thin pieces
of paper that never fully cover those underneath, so that the object holds the capacity to tell the
story of its own process (Fig. 2).

Fig. 1 Fig. 2
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Proteolytic activity of surplus yeast extracts

Tiago Almeidal, Cristina Moural, Elsa Vieiral, Olivia Pinhoz, Isabel Ferreiral, Beatriz
Carvalho®
'"REQUIMTE, Laboratério de Bromatologia ¢ Hidrologia, Departamento de Ciéncias Quimicas, Faculdade de
Farmacia da Universidade do Porto, Portugal

?Faculdade de Ciéncias da Nutrigdo e Alimentagdo da Universidade do Porto, Portugal.
3 UNICER - Bebidas de Portugal SGPS, SA, Leca do Balio, 4466-955, S. Mamede de Infesta, Portugal

The surplus yeast is the second largest brewing by-product and presents rich chemical
composition. The most abundant classes of macromolecules in yeast cells are proteins and
carbohydrates. It is also rich in vitamins and minerals. The total mineral content of yeast is
approximately 5-10% of the cell dry weight. This fraction comprises a multitude of elements,
specially potassium and phosphorus. Several compounds of industrial interest can be isolated
from brewer’s yeast biomass, such as B-glucan, enzymes, proteins, vitamins, amino acids,
cytochromes, the purine components of DNA and RNA [1].

The goal of this work was to evaluate the proteolytic activity of surplus yeast extracts using
standard casein assay and by RP-HPLC using a protein subtract very resistent to hydrolysis,
such as elastin. Comparison with activity of commercial enzymes was also performed.

Six yeast extracts (a mixture of enzymes, peptides, nucleotides and other soluble components of
yeast cells) were produced by the breaking down of yeast cells using a mecanic process. -
glucan from cell walls was separated after centrifugation. Two yeast extracts were obtained
from first use of yeast (Gn0O and Hn0O) and the other four were obtained from reused yeast
surplus (Gn+1, Gn+2, Hn+1, Hn+2). Protein content of extracts was evaluated by Bradford
method and its proteolytic activity was confirmed by casein assay (Fig. 1). Good correlation was
obtained between protein content and enzymatic activity of extracts.
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and proteolytic activity of yeast enzymatic extracts.

Hydrolysis of elastin and peptide formation was monitored by RP-HPLC/UV. Extensive peptide
formation was observed after 24h incubation. Similar proteolysis was observed for commercial
enzymes, namely alcalase.

[1] Ferreira, LM.P.L.V.O., Pinho, O., Vieira, E., Tavarela J.G. (2010). Brewer’s Saccharomyces yeast
biomass: characteristics and potential applications. Trends Food Sci & Techn, 21, 77-84.
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Saccharomyces cerevisiae biomass surplus is the second by-product from brewing industry. Due to
the global pressure towards sustainable environmental technology, an alternative use to this by-
product is paramount. Yeast is often reused for four to six times in wort fermentation. Yeasts contain
between 6-12% RNA and DNA [1-3]. For this reason, several research groups have been dedicated
to the selection of specific strains rich in nucleic acids and optimized methods of production of
flavor enhancers, namely, 5'IMP, 5' GMP and 5'AMP. On the other hand, since the yeast contains a
wide variety of nucleases, the optimization of the conditions of RNA autolysis provides a high yield
of production of different nucleotides isomers, as well, as nucleosides and nucleobases [4].

The goal of this work was to evaluate the composition in nucleotides of brewer’s yeast biomass
presenting different reuses in order to estimate potential application of yeast extracts as food
ingredients with flavor enhancer properties.

Experimental planning included the analyses of 48 yeast samples, ranging from zero to seven reuses.
After yeast disruption using 0.6 mm glasses beads, followed by RNA hydrolysis under the
experimental conditions optimized (24 hours, 60°C, pH 5), 5 nucleosides and 9 nucleotides were
quantified, using a HILIC methodology, previously validated and optimized. Total RNA content
was quantified by spectrophotometry.

The RNA levels quantified in the yeast biomass varied between 4-8% (dry weight). 2'AMP and
2'GMP were the major compounds in yeast biomass hydrolysates, representing 47.4%+3.6
(RSD=7.7%) of total nucleotides quantified. These results are consistent with those obtained by
other authors [4-5]. Nucleotides 5'AMP, 5'GMP and 5'IMP represented 28.95%+2.6% (RSD=9.1%)
of total nucleotides. Concerning to nucleosides, the predominant compounds were guanosine
(0.092+0.024g/100g dry weight (RSD=25.72%) and adenosine (0.035 + 0.002g/100g dry weight
(RSD= 5.626%).

In conclusion, S'AMP, 5'IMP e 5'GMP that present flavor enhancer properties represent less than
30% of the total nucleotides, thus, it is important to improve the yield of formation of these
compounds by external addition of 3'RNAases.
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Immunofluorescent study of VEGF, angiopoietins, VEGFR1, VEGFR2
and Tie2 in the corpus cavernosum of diabetic rat after
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Diabetes type 1 is a chronic disease that often initiates in youth and increase the risk of
developing complications such as cardiovascular disease or erectile dysfunction. This is
partially due to oxidative stress in affected cells, that in addition to macromolecular damage,
inactivates nitric oxide (NO). This condition strongly affects blood vessels of corpus
cavernosum (CC), decreasing erectile capability of the penis [1]. Thus, we hypothesise that
treatment with antioxidants present in the green tea in the initial phase of diabetes type 1 may
protect CC from structural and molecular changes induced by oxidative damage. In support of
this hypothesis a previous study demonstrated that green tea long-term ingestion decrease lipid
perivascular deposition and vascular endothelial growth factor (VEGF) and its receptor VEGFR
2 expression in CC of aged rats [2]. VEGF is the main angiogenic factor in tissues that induces
proliferation and survival of endothelial cells after binding to VEGFR2. In vivo, VEGF crosstalks
with other angiogenic growth factors, such as angiopoietins (Ang) 1 and 2, competing for binding to
receptor Tie2.

Wistar rats were divided into three groups (n=8): non-diabetic control rats (C), ratsinjected
intraperitoneally with a streptozotocin solution (STZ, 60 mg/kg) and rats injected with STZ and
treated with the green tea antioxidant (EGCG-epigallocatechin gallate) solution (2g/L)
(STZ/EGCG). Rats were sacrificed 10 weeks after the STZ injection. The CC was removed and
immediately fixed and processed for dual-labelling immunofluorescence detection of the
endothelial protein PECAM (platelet/endothelial cell adhesion molecule) and o-actin, VEGF
and receptors VEGFR1 or VEGFR2, and Angl or Ang2 and Tie2. Morphometrical analysis of
smoothqmuscle content in CC after imunohistochemical detection of a-actin was performed by
Imagel]® .

The expression of PECAM, VEGFR2, Ang2 and Tie2 was restricted to the endothelium and of
a-actin and Angl to smooth muscle layer in all experimental groups. On the other hand, VEGF
was observed both in the endothelium and on smooth muscle, often co-localizing with
VEGFRI1. Untreated STZ rats presented reduced perivascular smooth muscle layer
comparatively to other groups.

The data here reported suggest that EGCG consumption since an early phase of diabetes
prevents structural diabetes-induced modifications in blood vessels of CC. The role of VEGF
and angiopoietins need to be further evaluated in the perspective of preventing erectile
dysfunction during diabetes. Financial Support of TUP/UNICER Project
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Epigallocatechin Gallate prevents spinal oxidative stress damage and
neuropathic pain in STZ-diabetic rats
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Diabetic neuropathy is a devastating complication of diabetes, which is frequently associated
with neuropathic pain. For this pain condition it seems to contribute the hyperactivity detected
in the spinal nociceptive neurons of diabetic rats. However, the mechanisms underlying the
spinal hyperactivation remain unclear. Considering recent data showing that the antioxidant
treatment with alpha-lipoic acid reversed spinal hyperactivity and ameliorated pain responses
while decreasing the spinal oxidative damage in STZ-diabetic rats suggest that oxidative stress
may concur for the painful neuropathic condition induced by diabetes.

This study aimed to evaluate the effects of the treatment with Epigallocatechin Gallate (EGCG),
a potent antioxidant present in green tea, in the behavioral pain responses and oxidative stress
damage at the spinal cord of STZ-diabetic rats.

Diabetes was induced by intraperitoneal injection of STZ (60 mg/kg body weight) in male
Wistar rats. Control animals (CTR) received the vehicle solution. Three days post-injection one
set of STZ-diabetic rats started to receive ECGC (2g/L; STZ+EGCG) in the drinking water
while CTR and the other STZ-diabetic (STZ+H,0) animals maintained the normal water
consumption. Mechanical hyperalgesia and tactile allodynia were behaviourally evaluated by
Randall-Sellito and dynamic plantar aesthesiometer, respectively, before diabetes induction, at 4
weeks post-injection and at the end of treatment (10 weeks post-injection). The animals were,
then, sacrificed and spinal cords were removed. Oxidative stress damage was evaluated in spinal
sections by immunodetection of 8-hydroxy-2’-deoxyguanosine (8-OH-dG), a marker
DNA/RNA oxidation. The expression of 8-OH-dG was quantified by densitometry in the spinal
dorsal horns of 10 randomly taken spinal sections from the L4-L5 segment. Means were
compared by ANOVA followed by the Tukey post hoc test for multiple comparisons.

STZ rats developed hyperglycemia, which was maintained until the end of the experiments and
was not affected by treatment with EGCG. The STZ+H,O rats developed mechanical
hyperalgesia and tactile allodynia, which were less severe and not detected, respectively, in the
STZ+EGCG rats. The expression of 8-OH-dG was significantly higher in STZ+H,0 than in
CTR and STZ+EGCQG rats.

The treatment with EGCG prevented the diabetes-induced oxidative stress damage at the spinal
dorsal horn, ameliorated the mechanical hyperalgesia and prevented the development of tactile
allodynia. The antioxidant treatment with EGCG should, then, be considered for the prevention
of diabetic neuropathy.

Supported by IJUP/ UNICER project.



The effects of EGCG, a potent antioxidant present in green tea, on the
serotoninergic neuronal population of pain control centres of the
brain in STZ-diabetic rats
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Painful diabetic neuropathy is a common and debilitating complication of diabetes. This
condition affects more than 25% of diabetic patients with neuropathy and is characterized by
spontaneous pain, mechanical hyperalgesia and tactile allodynia. Using the streptozotocin
(STZ)- diabetic rat as animal model, previous findings showed that during diabetes there is a
decrease in the numbers of serotoninergic neurons in the rostroventromedial medulla (RVM), a
key pain control areas in the brain. Whether such decrease is due to oxidative stress and
neuronal death remains unknown. Since serotoninergic RVM neurons are involved in
descending nociceptive modulation, it is also important to evaluate if changes in the numbers of
serotoninergic neurons in the RVM account for painful diabetic neuropathy.

This study aimed to evaluate the effects of the antioxidant treatment with Epigallocatechin
gallate (EGCG) on serotoninergic neuronal population of the RVM and on behavioral pain
responses in STZ-diabetic rats.

Diabetes was induced in male Wistar rats (250-300g) by an intraperitoneal injection of STZ (60
mg/Kg). Control rats (CTR) received only the vehicle solution. Three days later, one set of STZ-
diabetic rats started to receive EGCG (2g/1; STZ+EGCQ) in the drinking water while normal tap
water was given to the remaining experimental groups (STZ+water and CTR). Behavior
responses to noxious and innocuous mechanical stimulation were evaluated before and 10 weeks
after treatment onset using the paw pressure test and the dynamic plantar aesthesiometer,
respectively. The animals were then sacrificed and the brainstem sections containing the RVM
were immunorreacted against tryptophan hydroxylase (TpH), the rate-limiting enzyme in
serotonin synthesis, to identify the serotoninergic neurons. The number of immunorreactive
neurons for TpH (TpH-IR) was counted in the RVM. Means numbers of TH-IR neurons in the
RVM were compared between the 3 groups by One-Way Analysis of Variance (ANOVA)
followed by Tukey post hoc test for multiple comparisons.

STZ rats developed hyperglycaemia, which was not affected by the EGCG treatment. The
EGCG prevented tactile allodynia and mechanical hyperalgesia detected in untreated STZ rats,
along with the decrease in the number of TpH-IR neurons at the RVM.

By preventing the decrease in the numbers of RVM serotoninergic neurons involved in
descending pain modulation, EGCG may present beneficial effects on painful diabetic
neuropathy. Further studies will evaluate the neurobiological mechanisms underlying the
antioxidant effects of EGCG in serotoninergic pain control neurons. New perspectives on the
development of therapeutic strategies using antioxidants to prevent diabetic neuropathic pain
should be considered.

Supported by [JUP/ UNICER project.
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Bologna Process and teaching and learning in UPorto: an analysis to
institutional reports
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Having as problematic the teaching and learning processes and the implementation of Bologna
Process in Portuguese Higher Education system, it was sought to collect indicators of
transformations within Higher Education Institutions, as well as to illustrate if it is possible to
affirm the emergence of a new educational paradigm and of new forms to conceive teaching and
learning challenges in Higher Education.

It was performed the documental analysis of thirty institutional reports on the implementation of
Bologna Process, from eleven Component Units of UPorto University, of the year 2007/2008. It
was aimed to perceive the ways how the roles of teachers, students and the cultural and
technological patrimony are enounced, to identify constraints, reflections, proposals and
solutions found within the transition to Bologna, and the way how these allowed to reconfigure
or to answer to pedagogical challenges.

The model proposed in Bologna Process seems to be delineated under presupposes of
Pedagogies of Learning (Altet, 1997), where it is privileged the relationship between learners
and knowledge, and where teachers occupy a non-relevant place. According to this perspective,
the development of cognitive and relational competencies assumes primacy over the confront
with cultural patrimony, which is not object of explicit valorisation and interpellation
(Houssaye, 1996, in Trindade, 2009).

In this way, the dilemma of teaching through competencies in Higher Education is analyzed
according to Perrenoud’s (1999:7) idea that the misunderstanding is in believing that while
developing competencies we are quitting to transmit knowledge. We discuss the vision of the
university teacher as a mediator between students and knowledge, a conception that meets what
Cosme (2009) presents as the action of teaching as an action of qualified interlocution.

In the reports analyzed, the discussion of the management of teaching and learning process are
not dissociated from the organizational, structural and administrative constraints that shape the
vision about the pedagogical challenges. The analysis performed shows these pedagogical
challenges: to control and plan in better ways the work developed inside and outside the
classroom contact time; to redefine the times of accomplishment and the learning outcomes; to
increase the components of experimentation; to valorise assessment processes capable to
express the acquisitions and the learning of educational processes centred on the construction of
knowledge, on the development of specific or transversal abilities, skill or attitudes.
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Students’ autonomy and responsibility in the context of Physical
Education classes: reflections of a Pre-service teacher
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Student’s autonomy and responsibility throughout classes is essential for achieving success in
learning. Taking this into account, this study is a result from an analysis of the class written
reflections focused on students’ responsibility and autonomy in Physical Education classes. This
analysis was take at the Program of Master degree in Teaching Physical Education in Primary
and Secondary level from Faculty of Sport, University of Porto, in academic year 2011/2012.
The main purpose of this work was to understand how students behave in Physical Education
classes and to suggest strategies to increase their level of commitment and participation. The
students that take part of this study where at the 10™ degree from Dr. Manuel Gomes de
Almeida secondary school, at Espinho. The class written reflexions were submitted to a
thematic analysis based on three predefined categories: i) initial level of autonomy and
responsibility; ii) strategies and iii) results. From the analysis it was made clear that: i) the class
had a lack of autonomy and responsibility; ii) the chosen strategies came real through the
analysis of the teacher in search new ways of acting with students, when managing different
learning activities, putting a clear focus on the students involvement and on demanding more
autonomy and responsibility from the students; iii) the results were traduced in an increasing
level of student autonomy and responsibility, having a direct impact in an enhancement of the
classes’ quality and students’ learning process.

Key-words: Practicum; Physical Education; Reflection; Autonomy and Responsibility.



Educational Intervention Modes in Higher Education as a Response
to Current Challenges: A Case Study
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Current changes in Higher Education, from a paradigm that’s centered around information
transfer to one that focuses on a meaningful teaching and learning process, made way for a set
of newfound challenges for both Higher Education Institutions and their Faculty, demanding
their educational context to be looked upon with different objectives in mind.

Assuming that this paradigm shift can be eased with the introduction of educational support and
intervention modes based on the addition of a specialized element to the pre-existing
relationship between teachers and the teaching-learning process, we will discuss four methods
of this kind that can help Faculty improve: Mediation, Consultancy, Supervision and
Educational Advisory.

After presenting the origins and main aspects of each of these methods, we will try to ascertain
whether the activity of educational support and development units can be understood within the
intervention types discussed above, focusing on a single, exploratory and qualitative case study:
the Department of Medical Education of the Nova University of Lisbon’s Faculty of Medical
Sciences.

In order to understand if it’s activity model can be framed within the aforementioned
intervention modes and, if so, if these can be seen as valid answers to the challenges currently
faced by Higher Education Institutions and Faculty, we’ll cross-reference available data from
recent studies with data previously collected during a curricular internship at the Department
with exploratory interviews done for this particular study.



Revisiting strategies for class control through written reflection: the
"look" of a pre-service teacher of Physical Education
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This work represents a moment to share experiences and problems experienced by pre-service teacher, in
the context of practicum in teaching physical education at elementary and secondary level. The aim of
this work is to analyze the behavior of pupils in the 7" year in a school of Vila Nova de Gaia, using
different control strategies in order to promote a better learning environment. The class has 22 students
between 12 to 15 years old, corresponding to the period of puberty. This age is characterized by the start
of puberty, i.e. in feminine gender the menarche and genitals development in men's. As such, this
development causes changes in the body, as well as the behaviors and attitudes of students.

The development of control strategies and its implementation began after detected disruptive behaviors,
systematic in students. The presentation of the strategies is conditioned first instance for practice, by the
behavior of students in the classroom. In this sense the written reflections of all lessons about the
behavior of students, the events of the classroom and the action of the pre-service teacher, should assist
to acquiring consistency of those strategies and taking new decisions. It is intended that the reflection is,
beyond a point of interpretation of the practice, an opportunity to modify future practice. The renovation
of the action of teacher and students. [2]

The analysis performed on written reflections already prepared presents the following strategies
associated with some evidences. (i) The initial strategy adopted for the control of the class focused on
punishment with the realization of physical exercises, which reflected negatively to provoke greater
disorder and even fun for students. (ii) The implementation of an agenda for the registration of behaviors
in a board related to psychosocial was another strategy used. In this way, if the frame had less than five
fouls, students could choose the warm-up exercise for the next lesson. This control strategy is not
adapted to the class because the disruptive behaviors persisted. (iii) The individual dialog and the
proposal of being teacher assistant in lessons has promoted greater dynamic and maintains a stable
behavior. (iv) Preventive interventions promoting an improvement in the attitudes of the students. So, do
specific routines during the class, different by sport. Plan my classes to be more dynamic, in that the
waiting time is very small, as a way to prevent disruptive behaviors.

The actions produced have been contributing to a more constant of good behavior of the class, unlike that
were used previously. The teacher's intervention has been more solid and consistent. The written
reflections have made an important contribute to the consistence of the pre-service teacher action.
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The process of the Professional Teaching Practice is an intense phase in a student teacher’s life.
In fact, there are many dilemmas and challenges that they have to face during their entry into the
real context of teaching. Garcia [1] states that in their first years of professional activity the
young teacher usually faces the "reality shock", which is characterized by a transition period
between being a student and a teacher. In this context, it acts as a phase of uncertainty and
tension, but also of intense learning because it consists of tasks that pertain the building of
professional knowledge and preservation of emotional balance. Therefore, this study results in
an analysis in first person of the log produced during the first phase of Professional Teaching
Practice (1¥ term), centered on the teaching element. The aim was to identify the dilemmas and
difficulties that I struggled with during these first months of experience as a teacher. Given the
fact that in the first revisit to my written reflections clearly identified that one of the main
dilemmas I faced reported to the typology of the pedagogical (affective) relationship established
with the students, I have focused this presentation on this dilemma only. The Professional
Teaching Practice occurred in Escola Secunddria Dr. Manuel Gomes de Almeida, in the
Master’s Degree of Teaching Physical Education in Basic and Secondary Schools, in the school
year 2011/2012.

The analysis made it become evident that: i) the establishment of a positive pedagogical
relationship promotes by far the conduct of the teaching-learning process, ii) the affective
relationship between teacher and students is fundamental, not only for the growth of the student
but also for the development and growth of the teacher; the establishment of a good teacher /
student relationship is dependent on knowing and understanding of each student individually,
including their background and their (personality and physical) characteristics, which are
divergent from individual to individual, and this only happens if the teacher is able to establish
an empathic relationship and closeness with their students. In conclusion, in the educational act
the options are taken in the benefit of the student. That is the reason why the teacher has to take
into account the student’s uniqueness, that is, their needs and motivations. Indeed, the engine of
educational process is the student; they are the center of all pedagogical action. Thus, everything
that the teacher does should have as a central focus the development and training of their
students.

Keywords: Student teacher; Professional Teaching Practice; Pedagogical Relationship; Physical
Education.
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Aesthetics training for teachers
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The university education has always been closely connected with the transmission of content,
Maffesoli (1998) says that the more stuck we are at the pure consciousness the more distant we
are from the world around us, in that sense, discusses the need on issues that go beyond the
specific content and to treat the context sensitive.

The Licenciatura (Teacher credential) program seek to graduate teachers, but is the Teacher
Credential or teach at the school enough to make a student becomes a teacher? In the opinion of
Pereira (2003), the teacher is always a process of continuous training that depends on the
mediation of others.

In science the knowledge related to the reason are privileged at the expense of sensitivity to
knowledge, we must redeem the sense of reason. Rios (2003) clarifies that the sensitivity and
creativity are not restricted to the arts, is interconnected with human life.

An aesthetic experience would enable a more comprehensive reading of the world, since the
subject would see the ordinary in several ways. There are several ways to have an aesthetic
experience, for example, when watching a movie we identify with a character and feel emotions
in our everyday situations that would not live, so do not feel. As proposed by Amorim and
Castanho (2008) schools should provide aesthetic experiences into their curriculum.

Teaching is an art, so it is necessary to awaken the aesthetic sense of teachers with the aim of
being able to deal with the human formation of their students, thus enabling the understanding
from their students that they are authors of their own lives.
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The antecedents of burnout syndrome in a retail bank and its effects
on the affective commitment.
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In the recent decades we have assisted the globalization, privatization and modernization of the labour
market. This phenomenon led to rapid changes in the work life. The professionals, in general, quickly
needed develop and improve their abilities to adopt new types of work and adjust the pressure to increase
productivity and work quality. This context may lead to burnout: feelings of emotional exhaustion,
alienation from others (colleagues, superiors and/or customers) and feelings of lack of personal
accomplishment [1]. The globalization phenomenon was also witnessed in the Portuguese retail bank and
had employment implications. There was an intensification of work, and were required flexibility,
versatility and ability to perform different tasks. Jacques and Amazarray consider that retail banking
dynamics and client exposure may lead to burnout [2].

This study explores the levels of burnout in the retail banking business, and their influence on levels of
affective commitment. In order to accomplish this goal, quantitative data was collected through the use
of a questionnaire. The sample was composed by 166 Portuguese banking employees, working to a
private bank. Their working places were located in the districts of Viana do Castelo, Braga, Vila Real,
Braganga and Viseu.

The hypotheses were tested using correlation analysis, variance analysis (ANOVA) and regressions
analysis. The results indicate an average value for each of the components of burnout: exhaustion,
cynicism and professional inefficacy. At same time, the results suggest that these banking employees are
affectively committed to the organization.

No demographic variables were identified with predictive power. From the employment variables, job
demands emerge as a predictor of exhaustion. And from the socio-professional variables is extracted
professional notoriety as a predictor of exhaustion and professional inefficacy. In addition, results from
the regression analysis showed that exhaustion is the only burnout component that could predict affective
commitment. The data reveled that the process development happens according to the model of Leiter
(1993) [3].
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Fighting poverty is now at the top of the political agenda of the most relevant international
institutions, like the World Bank (WB) and the International Monetary Fund (IMF). Poverty is
defined nowadays as a multidimensional phenomenon, but some caveats still persist when it
comes to the measurement of the different dimensions of poverty and also on how to encompass
them. Such caveats have to be solved towards a comprehensive, and properly assessable,
definition to enable the implementation of adequate policies.

The literature points, on the one hand, to the evolution of poverty concept from a pure material
deprivation to a multidimensional phenomenon, encompassing both physiological and social
deprivations. In this regard, most of the applications are targeted to the measurement of poverty
in the less developed countries. On the other hand, in order to better understand poverty and
contribute to its reduction, microeconomic decisions must be encompassed with macro
outcomes. However, the research on the role of Macroeconomics in explaining poverty is rather
scarce. So, it is crucial to study, in detail, the macroeconomic transmission mechanisms using a
broader matrix that covers not only economic growth and poverty, but also the role of
macroeconomic stabilization and institutions.

In this context, this work goes deep on reviewing the macroeconomic fundamentals, as well as
the corresponding mechanisms, of poverty. Moreover, we review several studies focused on
assessing poverty. This review is our departing point to propose our own measure, the Index of
Multiple Deprivation for Developed Countries (IMD_D), to assess deprivation in 18 countries
of the European Union (EU), from 2005 to 2008. This index aims at encompassing and
measuring different deprivation dimensions, specifically for developed countries. Finally, we
use a panel data econometric model to study the relation between macroeconomic variables and
the IMD_D, in order to check the robustness of the most relevant theoretical explanations.

Taking the 4-year (2005-2008) average, we ranked the 18 countries using the IMD D indicator;
Portugal is the sixth most deprived country. From our study became clear that in developed
countries monetary poverty is likely to overestimate the extent of deprivation while, from the
literature, the opposite is likely to occur in developing and underdeveloped countries. Applied to
developed countries, our results confirm most of the theoretical arguments in terms of the
expectable effects of relevant macroeconomic mechanisms. Other things equal, public
investment, GDP growth rate, and governance quality, if increasing, impose downturn pressures
on the IMD D. Conversely, other things equal, income dispersion and government budget
imbalances, if increasing, impose upturn pressures on the IMD_D.
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The question of whether a given level of government debt is “sustainable” has grown
significantly in recent years. Noteworthy, the discussion induced by the recent economic
international crisis is an example. The usual point of view has been that large and persistent
deficits generate an explosive path for the debt stock. As a result, a default on the debt and/or
bad consequences for the rest of the economy emerges.

Our work presents fiscal sustainability in a three-period overlapping generations (OLG)
economy with endogenous growth coming from human-capital formation through educational
spending. The OLG model is widely used in most contemporary theoretical studies concerning
Public Financing of government debt, since future generations are expected to pay at least a part
of the debt undertaken by the present generation of the nation.

The analytical framework used in this study permits to analyze the interaction between public
debt dynamics and the outlook for economic growth, thereby providing a rationale for fiscal
rules ensuring sustainability [1-3]. The economy is assumed to be populated by three types of
agents: Households, that maximize their utility function and accumulate human capital; Firms,
with a constant elasticity of substitution production technology; and Government, that is
allowed to run budgetary imbalances.

Using computational requirements, the model is implemented, calibrated and used to simulate
the effects of a demographic shock under different fiscal policy scenarios. Results point out that
the existence of steady-state (long-run equilibrium) is not sufficient to ensure fiscal
sustainability. The stability properties of the economy depend on the set of fiscal rules, which
propagate for a timely reaction to temporary shocks, thereby avoiding possibly disruptive fiscal
adjustment in the future. It is also clear that the more the adjustment is delayed, the larger must
be the scale of the set of fiscal rules.
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For almost 25 years now sustainability has been a trendy concept, whose real meaning and
implications are still under discussion. Namely in cities, it is widely accepted that it refers to
dealing simultaneously with economic, social and environmental issues [1], and that it requires
strong organisational and integrative skills from urban planners [2]. In the realm of urban
studies, van den Berg et al. (1997) developed a framework with a combination of elements
“designed to respond to fundamental developments and create conditions for sustainable
development™: strategic networks, leadership, vision, political support, societal support and
communication [3]. However, sustainability can be placed on a weak-strong continuum: “the
degree to which individuals are required to change their lifestyle and behaviours” [4]. If
sustainability notions among urban players differ along this continuum, different organisational
needs and outcomes may be expected. Moreover, sustainability notions may vary over the
duration of a project. Thus, for planning theory and practice, it is important to assess if and how
the framework of organising capacity is appropriate enough to deal with different sustainability
notions.

This study analysed the relationship between weak/strong sustainability notions and organising
capacity. Based on an intensive, longitudinal case study on the Riverside intervention in
Coimbra (analysed through a number of rounds of problems-solutions and involved actors) [5],
the study suggests that (1) stronger sustainability notions are associated with higher levels of
organising capacity; (2) societal participation (allied to communication strategies) are key to
implement stronger planning practices and, therefore, stronger sustainability conceptualisations;
(3) over time, project actors have increasing difficulties in sharing common notions of
sustainability; (4) the organising capacity framework does not assess the ability of project actors
to share common notions of sustainability, neither ensures their interaction produces a pro-
sustainability outcome.
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It is widely discussed that in opened economies, the international diffusion of technological
knowledge affects economic growth.

Initially, the research discusses the theoretical concepts and empirical importance of the
diffusion of technological knowledge, bearing in mind the existing literature. In particular, it
highlights the discussion of the diffusion of technological knowledge focuses on the importance
of specific channels of diffusion (in particular, international trade), the spatial distribution of
technological knowledge, the technological “gap”, and the technological “catch-up”.

In line with Connolly (2003) [1], international patent data — from recognized international
institutions — for 50 countries between 1980 and 2009 is used to create a proxy of imitation and
innovation. Some of the considered variables are: Imports of High Technology, Infrastructure
Transport and Communications and Foreign Direct Investment. By using econometric
techniques, the goal is to determine which one(s) of these channels has(have) a significant
statistically weight in the diffusion of technological knowledge and, consequently, on economic
growth. For this purpose, countries will be classified into two groups called leading (developed)
countries and imitators (developing or followers) countries.

This work intends to better understand the impact of international technological-knowledge
diffusion on economic growth, bearing in mind the three above mentioned diffusion channel.
Indeed, the existing literature usually considers just one channel.

Keywords: Technological-knowledge diffusion, economic growth, innovation, imitation,
regression analysis.

JEL classification: C30, 030, O31, O34, 040
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Given the (increasing) view point that firms’ internationalization strategy is the unique path to
overcome the Portuguese dismissal economic growth, the present paper offers a comprehensive
picture of the internationalization behavior of Portuguese SME, constituting therefore an
important tool for political action.

On the basis of the literature review and the factorial and cluster analyses performed, we
propose three main segmentation criteria, one (‘Whole encompassing segmentation’:
Experienced Medium Low-Tech firms; Low skill, Low-Tech firms; Young High-Tech firms)
based on language skills, SME business experience, foreign market dependency, introduction of
organizational innovation, exporting to ‘High income countries’ and education level of
executive teams. The second segmentation proposal (‘Intermediate segmentation’: Young small-
sized firms; Young micro-sized firms; Mature small-sized firms; Young medium-sized firms;
Mature medium-sized firms; Foreign equity firms; Highly productive firms) has as criteria the
SME size, business experience, foreign capital presence, and average productivity. The last
segmentation proposal (‘Parsimonious segmentation’: Medium-sized firms; Small-sized
manufacturing firms; Micro-sized firms; Non-manufacturing small-sized firms; Export active
small-sized firms; Potential exporters; Promising exporters firms) is based on firm size, the
SME export intensity and industry.

Given the need for a parsimonious segmentation criterion, we convey that the most adequate
segmentation criterion is the one combining SME size, export intensity and industry. This
restricted number of criteria does not, however, affect the quality of the proposed SME
segmentation, and has the advantage of being statically adequate and user/cost friendly.
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United Nation’s Intervention in Libya: media coverage
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Many authors allow us to take and constantly reiterate the power of the media in social and political
landscape. Media are the primary communication vehicle through which the political power structure
communicates with society. When media presents the reality that we not know, they propose us some
interpretations for the same reality, shaping our knowledge (Silva, 2010: 6).

Civil war in Libya became increasingly larger and with more supporters, deserving attention of the
global community. In fact, due the violence, there was a need for international intervention in particular
by the UN. The United Nations approved the intervention in Libya on 17 March with the 1973
Resolution. According to Hallin (1986: 116-117), at the beginning of the conflict, media tend to convey
what is in the sphere of consensus among government agencies, promoting and defending the official
version of the national interest. In fact, even Pedelty (1995:222) (cit. Novais, 2007:555) ensures that:
“much of the world's news coverage is still arranged According to national boundaries and constructed in
terms of national interest”.

In our article, we attempt to understand if the media coverage of United Nation’s intervention in Libya
was completely neutral, with no governmental influences behind.We examined the articles and news
published in the online version of The New York Times (USA) and Le Monde (France) and the printed
version of Publico (Portugal). Our analysis was based on the methodology Meta Performance Analysis
(Novais, 2007), with four dimensions of analysis: selection and use of sources of information,
terminology, criticism / attacks on government officials, present and absent subjects. “(...) An original
combination of quantitative, qualitative, as well as the content of the performance assessment reporting,
Designated in this work the 'meta-performance' analysis” (Ibid.:554).

Our research question relates to: UN action was presented in a totally neutral, with no forces of
government, political ideology? We have formulated several hypotheses that allowed us to get to the
bottom line. In general, we based our investigation in: identification of sources, characterization of
Qaddafi, identification of the news’ focus, tones, and also the identification of missing issues during
media coverage.

The missing issues contributes substantially to the research question as they are the mirror of
manipulation / or not by governments on the media. Indeed, this has been mentioned as a fact
fundamental to this investigation, since, trying to analyze the bias and neutrality, it’s therefore necessary
to highlight what has been published. Civilian deaths caused by the intervention aren’t a frequent topic
and is rarely mentioned, for example, in Le Monde. In parallel, the violation of the no-fly zone wasn’t
published in this newspapper.

We conclude that the coverage of United Nation’s intervention in Libya was partial and influenced by
governmental sources. We also conclude that there were certain themes that failed to be covered.
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The military intervention in the Libyan conflict: a comparative
analysis of six international newspapers news content

H. Figueiredol, J. Gonqalvesl, L. Santos'and M. Ramalhosa’

! Department of Communication Sciences, Faculty of Arts, University of Porto, Portugal.

Libya is going through a civil war sparked by protests with social and political demands. To
restore order in the country, the UN Security Council adopted the Resolution 1973. Although
this decision was not consensus within the UN, military intervention began two days later.

In order to determine if there is or not different treatment of the news content by the media
according to the position of the country in relation to conflict, we analyzed the production of six
newspapers representing each side.

The results show that there is a differential treatment of news content from newspapers,
reflecting the different positions taken by their countries. We also conclude that military
subjects and intra-media influences prevail, as well the critical capacity of the media falls short
compared to previous conflicts.



The assault on the "Liberty Fleet" Comparative study of traditional
and online press coverage of the Israeli attack on the boat pro-
Palestinian in 2010
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The present investigation aims to analyze the existence of major differences between the coverage
by traditional media and online media, focusing on the particular case of assault on pro-Palestinian
fleet of humanitarian aid to May 31, 2010. For the implementation of this study were chosen four
media, two mainstream media (public and Morning Post) and two online media (Diary Digital Diary
and Portugal). To support all the research we resorted to the use of the following methodologies:
critical discourse analysis, content analysis and framing (framing theory). With the development of
the study showed the existence of differences in coverage of the traditional press and online media
as well as differences in the frame made of the information. The level of editorial position it was
only found in the traditional press.

Key-words: Israel, Palestine, Middle East, Conflict, The Freedom Flotilla, Attack



Politics 2.0: the use of the social networks facebook and twitter in
electoral campaigns and the 2011 Portuguese presidential election
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The incredible growth of social networks had increased the academic research in this area and
also on the studies of the possibilities that marketing can collect from these tools. The political
and electoral marketing arises in this context as a fertile field for the development of new
conclusions and useful recommendations in strategies development at the online world.

This research reinforces the online social networks importance in Portugal political campaigns,
identifying aspects of their application, their potential and how they are used as political tools in
web political marketing.

Facebook and twitter are taken as the largest and the most prominent online social networks and
are, therefore, the analysis subject in the empirical study that explores the official campaign
period of the 2011 Portuguese presidential elections.

This study is performed through an analysis of the 2011 Portuguese Presidential campaign. The
analysis is based on three parts: questionnaire, campaign advisors interviews and social
networks profiles analysis in which the candidates were involved.

Analysis reveals the unprecedented relationship between politicians and voters and the
connection of the campaign budget and the online politicians activity and recognition in the
social networks. It was found that social networks are used by politicians to catch the attention
of young voters. Another conclusion of this study is that twitter was a marginal social network
in the 2011 Portuguese Presidential campaign.



New challenges in cyberjournalism
Is there any business model?
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The ancient Chinese curse or saying — “May you live in interesting times.” — is upon us. We
are in the midst of a new revolution fueled by advancements in the Internet and technology.
Currently, there is an abundance of information and the size of social interaction has reached a
colossal scale. Within a span of just one generation, the availability of information and our
access to them has changed dramatically from scarcity to surplus[1].

Multimedia nowadays is one of the keypoints (the main one?) to a new way of journalism, close
to readers. Know how to work with different components (images, audio, video, graphics,
animations) is be able to inform in an enriched and direct way. Social
networks, including Facebook and Twitter, turn out to be strong allies in communication
and engagement with the audience. There is talk even of the term community host: The job of
engaging with those formerly known as “the audience” is in some ways becoming a new
online “beat” [2] It is important to reflect on this changing environment, which brings
questions about the new business models to digital media, the public, field agents and news
gathering. New model?

Key words: Entrepreneurial journalism, Social Media, Cyberjournalism
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The Standardization of news on Twitter: Political Journalism
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With this work it’s intend to verify how the press works communicates on Twitter, specifically
with political news, checking if there is (or there isn’t) convergence on themes, actors and
language approached by the different news organizations.

The proposal is to verify if there is standardization on political news on Twitter.

This work is relevant because it tests, if not the quality, at least the range and difference on news
coverage on Twitter helping readers, users, and newsrooms to interact in a better or different
way as so they see to fit better their interests.

There were 5 news Twitters (I, JN, Publico, Correio Manha, Agéncia Lusa) followed by two
weeks, from 5 to 16 December 2011 and retrieved all political tweets from them to achieve a
total of 797.

Then a grid was formed in which the tweets were broken back to its 7 main components: tweet
(fully copied), source, date, hour, title of linked article, actors and a short summary of the tweet.
This selection was made attending to two (“What” and “Who”) of the 5 W’s of journalism [1]
that always appear on tweets.

Following this methodology it was discovered that there is standardization on political news on
Twitter. The strongest one is verified when comparing every news organization with Agéncia
Lusa, as expected in the early stages of the study.

This results show that newsrooms are losing their individuality when on Twitter and that there
isn’t much of difference from news organization to news organization at this microblog.
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Touching the image: the Fine Arts edition
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"Touching the image" is the final result of a project started and later developed by me, within
the course of my curricular internship in the communications office of Porto University's
College of Fine Arts (FBAUP). More than a simple graphic publication (a portfolio/archive of
posters by authors from FBAUP), this editorial project permeates the unique relationships
established not only between different subjects, but also between the direct and indirect
interventions from and on the means itself: a clear and enticing overflow of the boundaries of
the curricular. There is a deliberate emphasis on the relationship set by this project between
design — in a clearly scientific perspective — and the arts — which breathe, exude and embody
the emotional and human role of the artistic creation. I dare state that this intertwining itself
questions the subordination each area is submitted to regarding pre-established concept, along
with the duplicity of the act of "experiencing" they bring about.

Since the 1950's the College of Fine Arts (still named Higher School of Fine Arts) has
instigated, consolidated and simultaneously developed a "tradition" of poster production through
the means, techniques and analog printing processes available through the college's workshops;
this same tradition shaped the very way in which — albeit the availability of a distinctly superior
level of technology — the production of posters is perceived and though of by the creators and
designers who train or work at FBAUP, as by the very students who, in a way, see their own
academic, artistic and creative path influenced. One can equally observe an inspiring
overlapping of knowledges, technologies, tools and experiences which, combined with the
different time frames that envelop them, lead to an expressive exploration and transposition of
the past to the present, in the creation of the o acclaimed "printing tradition". "Touching the
image" is not just about a simples publication, an editorial project that gathers a set of historical
and contemporary posters: more than that, "Touching the image" explores a story, a tradition:
conveys in itself the processes, studies, knowledges, obstacules and boundaries, barriers and
solutions, successes reached by a distinct set of both current and former students and teachers.
"Touching e image" is in itself a long and solid process of research, that uncovered and
rediscovered, met and acknowledged, redesigned and rekindled the simmering creativity of the
printing processes and techniques present at the "living museum" that are the college's
workshops; and that most of all influenced the the way design is though of in its relationship
with the arts, the way it is explored and transformed into an effective vessel to them.

Consequently, it is inherent to this publication a role of "outwards dissemination" of the
college's unique editorial and creative productivity, of its own academic functioning and its way
of conceiving the relationship between design and the arts. All of this is supported and grounded
by the timely intervention of the various teachers at the college, along with the different areas of
expertise

(Francisco Laranjo, Graciela Machado, Miguel Carvalhais, Susana Barreto and Dario Alves),
who pour into "Touching the image" a consistent knowledge that travels back and forth between
the arts, design, digital and analog, past and present in a true celebration of the image.
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Resolution of chiral xanthones by HPLC and docking studies

A. Santos 1’2, C. Fernandes 1’2, A. Palmeira "2, M.E. Tiritan 1’3, C. Afonso * and M. Pinto
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' Centro de Quimica Medicinal da Universidade do Porto, (CEQUIMED-UP), Portugal.
? Departamento de Quimica, Laboratério de Quimica Organica e Farmacéutica, Faculdade de Farmacia,
Universidade do Porto, Rua Anibal Cunha, 164, 4050-047 Porto, Portugal.
3 Centro de Investigacdo em Ciéncias da Satide, Instituto Superior de Ciéncias da Satude-Norte, (CICS-
ISCS-N), Gandra, Portugal.

The marketing of single enantiomeric drugs by the pharmaceutical industry has been steadily
increasing in last decades as a means to improve drug potency and selectivity while decreasing
toxic and side effects [1]. The CEQUIMED-UP research group has been active in synthesizing
molecules based on the xanthone scaffold for pharmacological activity evaluation, including
chiral xanthone derivatives (CXDs) [2].

This work describes the HPLC-UV resolution of seven synthetic CXDs racemates using the
commercial Pirkle-type chiral stationary phase (CSP) (S,S5)-Whelk-O 1 (5 um, 100 A, 25 x 0.46
cm i.d.), in normal-phase, polar organic and reversed-phase elution conditions. The majority of
the racemates was resolved and excellent enantioselectivity and resolution were achieved for
CXDs possessing an aromatic ring next to the stereogenic center (for example, o = 7.55 and Rg
=17.58).

The chromatographic results were used as a starting-point to elucidate the mechanisms
underlying chiral recognition. Docking studies were subsequently performed for three CXD
racemates using the PyRx/AutoDock Vina software [3,4]. Data regarding the CSP-enantiomer
molecular conformations and interactions were retrieved. The results attained were in
accordance with the experimental HPLC data, regarding enantioseparation and the elution order
of the enantiomers.

In conclusion, docking studies were successfully used to elucidate the chiral recognition
mechanisms between the (S,5)-Whelk-O 1 CSP and the CXDs. The use of docking for chiral
separation purposes is a promising method which might be used to aid in the choice of the most
adequate CSP for a given separation or in the design of CSP able to resolve specific analytes.

Acknowledgments: CEQUIMED-UP (PEst-OE/SAU/UI4040/2011), FERDER, POCI, for financial
support.
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Hypertension is associated with high salt intake and is related to the development of
cardiovascular diseases, which represent a large percentage of chronic diseases in the world.
Western countries have a high salt intake and therefore, there are need to establish policies for
diagnosis and intervention around the topic.

This study aimed to estimate the amount of salt present in meals served in a Restaurant, in the
Oporto city, and to verify the applicability of a technique of flame photometry in the analisys of
complete meals. Based on the quantification of sodium in foods, a comparison was made with
the recommendations proposed by the World Health Organization (5 g salt/day) for this mineral,
perception of the users about the amount of salt in the foods analyzed was also investigated
through a questionnaire.

The results of the quantification showed high levels of salt in meals, when compared to the
recomendations. The data relating to salt perception showed a discrepancy between the
perception of users about the salt and the quantified values. The technique used was effective
and thus may be a facilitator for running diagnostics on meals, favoring future interventions in
the reduction of salt intake.



Flavonoids profiles of Bauhinia forficata Link: authenticity and
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Bauhinia genus (Fabaceae) comprises more than 500 species of flowering plants, which are
commonly known as cow’s foot due to their bilobed leaves. In Portugal, cow’s foot is sold in
some herbal shops under the denomination of Bauhinia forficata Link. This species is used as
diuretic, tonic, cleanser, in the control of hypoglycaemia and to reduce glycosuria [1]. In order
to ascertain B. forficata Link authenticity MeOH:H,O (1:1) extracts were prepared for two
certified B. forficata Link (BCERT1) and B. forficata Link subsp. pruinosa (Vogel) Fortunato &
Wunderlin (BCERT2) and two commercial (C1 and C2) samples and their phenolic profiles
were determined by HPLC-DAD-ESI/MS". In addition, different enzymatic (c-glucosidase and
cholinesterases inhibition) and chemical (DPPH’, O,” and 'NO scavenging) microassays were
performed to assess samples biological potential.

Thirty-nine flavonoids were found among the analyzed samples, but just kaempferol-3-O-(2-
rhamnosyl)rutinoside was common to all of them. BCERT1 and BCERT2 shared 5 compounds,
kaempferol derivatives being the most representative ones. In contrast, C1 and C2 showed
higher contents of quercetin derivatives, and myricetin derivatives and flavonoids-
(galloyl)glycosides were also found. Our results indicate that C1 and C2 probably correspond to
other Bauhinia species, since their phenolic profiles are completely distinct from the certified
samples. In addition, the previously proposed chemical marker for B. forficata species [2],
kaempferitrin (Fig. 1), was found only in BCERTI, confirming that the commercial samples
may not correspond to B. forficata Link.
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Fig. 1. Chemical structure of kaempferitrin (kaempferol-3,7-di-O-rhamnoside).

In a general way, commercial samples were more effective than certified ones in all
microassays, which might be explained by their high contents in quercetin derivatives.
However, health issues like toxicity are not known for these samples, which may render their
use unsafe. Therefore, metabolomics studies should be used to assure the quality and safety of
plant material commercially available.
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Biodiversity within macroalgae offers the possibility of finding a wide variety of natural
compounds with interesting properties. Our search for new bioactive compounds from this
source has led to the chemical characterization of 18 species of red (Rhodophyta), green
(Chlorophyta) and brown (Phaeophyta) seaweeds. Samples were submitted to ethanol extraction
and were further analyzed by gas chromatography—mass spectrometry (GC-MS). All extracts
were evaluated for their potential to inhibit cholinesterases, namely acetylcholinesterase (AChE)
and butyrylcholinesterase (BuChE), which are associated with the etiology of Alzheimer’s
disease (AD).

GC-MS analysis revealed the presence of amino acids, phloroglucinol, sugars, fatty acids and
sterols. Brown macroalgae extracts showed a distinct and dose-dependent behavior in the AChE
and BuChE inhibitory microassays (Fig. 1), which seems to be related with their chemical
composition.
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Fig. 1. AChE (A) and BuChE (B) inhibitory activities of three brown algae ethanol extracts. Results
show mean + standard error of three assays, performed in triplicate.

Our results, indicates that we are dealing with very promising extracts, since they were able to
inhibit both AChE and BuChE, which consequently may result in a higher efficacy in AD
treatment. Besides the enhancement of the acetylcholine content in the synaptic cleft by
inhibition of both AChE and BuChE, extracts able to inhibit the last can also prevent the
formation of new 3-amyloid plaques [1].
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Chiral xanthone derivatives: Synthesis, physicochemical properties
and anti-inflammatory activity determination

L Ramosl’z, C. Fernandes'?, ML.E. Tiritan’® C. Afonso'’, M. Pintol’z, M. Lﬁci04, Paula
C.A.G. Pint04, M. Licia MLF.S. Saraiva", S. Reis*

! Centro de Quimica Medicinal da Universidade do Porto, (CEQUIMED-UP), Portugal
2Departamento de Quimica, Laboratério de Quimica Orgénica e Farmacéutica, Faculdade de Farmacia,
Universidade do Porto, Rua Anibal Cunha, 164, 4050-047 Porto, Portugal.

7 Centro de Investigagdo em Ciéncias da Satde, Instituto Superior de Ciéncias da Satide-Norte, (CICS-
ISCS-N), Gandra, Portugal.

* REQUIMTE, Departamento de Quimica, Faculdade de Farmécia, Universidade do Porto, Portugal.

Xanthones or 9H-xanthen-9-ones comprise an important class of O-heterocycles which are well
known for their important biological activities [1]. Chiral xanthone derivatives (CXDs) are of
great interest since they can be associated with enantioselectivity when they interact with
biological targets [2].

The present work describes the synthesis of a small library of CXD with potential anti-
inflammatory activity. The methodology for the synthetic pathways involves the reaction of
carboxyxanthone building blocks with both enantiomers of commercially available chiral
compounds, using a coupling reagent [3]. All the synthesized compounds were structurally
elucidated by spectroscopic methods (IR, 'H-NMR, *C-NMR). Lipophilicity (log P) and protein
binding affinity for CXD were evaluated. Log P was determined by a micelle/buffer model and
by derivative spectrophotometry. Drug-albumin affinity was studied by spectrofluorimetry. The
results showed that the evaluated compounds present interaction and penetration into membrane
phospholipids which may be relevant to understand their rate of body distribution. High
partition coefficients are also important to confer to the compounds the ability to permeate
biological membranes.

In order to study anti-inflammatory activity for the new CXDs.the inhibition of enzymes
involved in the inflammatory process, namely phospholipase A2 (PLA2) and cicloxygenases
(COX-1 and COX-2) was evaluated. The effect on the hydrolytic efficiency of PLA2 was
investigated by fluorimetry using the AcryloDated Intestinal fatty acid binding protein
(ADIFAB) as a fluorescent indicator for measurement of free fatty acid released from
phospholipids. The evaluation of the inhibition of COX-1 and COX-2 activities was performed
by using the COX Inhibitor Screening Assay Kit

The studied CXD showed to be active but less than indomethacin.
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Sunscreens: Photodegradation and stabilization
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Nowadays, there is a need to develop more effective sunscreens to ensure optimal
photoprotection. Chemical UV-filters are compounds incorporated on sunscreen formulations to
absorb specific wavelengths of ultraviolet radiation, UVA (320-400 nm), UVB (290-320 nm) or
both. Some UV-filters are photochemically unstable, which impair their absorbance after UV
exposure [1]. The aim of this study was to evaluate the photodegradation of the UVA filter 4-
tert-butyl-4’-methoxydibenzoilmethane (avobenzone) after exposure to UV radiation and also to
improve its stability by using antioxidants such as vitamin C (Vit. C), vitamin E (Vit. E) and
ubiquinone (UBQ).

Avobenzone (AVB) solutions (5 pg/mL) mixed with antioxidants at different concentrations
were prepared in dimethyl sulfoxide. A control solution of avobenzone was used. Samples were
kept in sealed quartz cells and irradiated at 750 W/m? in an Atlas Suntest CPS+ with a xenon
lamp (~45°C) equipped with a special UV filter used to simulate UV radiation that reaches the
earth. The irradiation time was 1 hour and the incident dose of UV was 2700 kJ/m?. To measure
the decrease in absorbance of AVB, UV measurements were carried on a Jasco V-650
spectrophotometer and the spectra were recorded from 250 nm to 400 nm (~ 2 hours after
irradiation). The area under the curve (AUC) was calculated for UVA range, before and after
irradiation. The AUC ratio defined as Rauc= AUC 4e/AUC pefore Was used to compare
photostabilities. If Ryyc >0.80, the sunscreen was considered photostable [2].

The results are presented in Table 1. The stabilization effect is dependent on the antioxidant
concentration. Higher concentrations of antioxidants did not stabilize the filter, except in the
case of vitamin E. AVB + vitamin C at 2.5ug/mL, AVB + vitamin E at 10pg/mL and AVB +
ubiquinone at 2.5ug/mL were the only combinations with an AUC ratio higher than the control
solution of AVB. The present study shows that vitamin C (2.5ug/mL), vitamin E (10pg/mL) and
ubiquinone (2.5pg/mL) increase the photostability of AVB.

Table 1- AUC ratios of avobenzone control and in combination with Vit. C, Vit. E and UBQ at different
concentrations.

AVB AVB + AVB + AVB + AVB + AVB + AVB + AVB +
5 ugiml) Vit. C Vit. C Vit. C Vit. E Vit. E UBQ UBQ
(2.5 pg/mL) (5 pg/mL) (10 pg/mL) (5 pg/mL) (10 ug/mL) (25 ;lgmL) (5 pg/mL)
Raue | 0.18 0.33 0.15 0.15 0.18 0.21 0.21 0.12
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The antioxidant treatment with EGCG prevents the diabetes-induced
decrease of brainstem pain-related noradrenergic neurons
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Painful diabetic neuropathy (PDN) is a common complication of diabetes, which is
accompanied by changes at the central and peripheral nervous system. Streptozotocin (STZ)-
diabetic rats with PDN present spinal nociceptive neuronal hyperactivity along with decrease in
the numbers of noradrenergic neurons of the AS and A7 cell groups. The A5 and A7
noradrenergic neurons project to the spinal dorsal horn and modulate nociceptive transmission
by releasing noradrenaline. Accordingly, diabetic rats present lower levels of noradrenaline at
the spinal cord along with higher nociceptive behavioral responses, which are an indication of
the existence of painful diabetic neuropathy. Diabetes was shown to induce oxidative damage in
neurons from those areas suggesting that oxidative stress may be underlying the changes
detected in the noradrenergic descending pain modulation pathway during diabetes.

This study aimed to evaluate the effects of the antioxidant treatment with Epigallocathechin
Gallate (EGCQG), a potent antioxidant present in green tea, in the noradrenergic neurons of the
A5 and A7 cell groups, spinal noradrenaline level and behavioral pain responses in STZ-diabetic
rats.

Diabetes was induced in male Wistar rats by intraperitoneal injection of STZ (60 mg/Kg).
Controls received citrate buffer. At 3 days post-injection, one group of STZ rats started to
receive EGCG (2g/1) in drinking water while the other experimental groups received only water.
Mechanical hyperalgesia and tactile allodynia were evaluated before the injections and at 10
weeks after treatment onset, using the paw pressure and the dynamic plantar aesthesiometer
tests, respectively. The noradrenergic neurons were identified by immunodetection of tyrosine
hydroxylase (TH), an enzyme involved in noradrenaline synthesis. Countings of TH-
immunoreactive neurons in the A5 and/or A7 cell groups was performed according to a blind
procedure. Spinal lumbar enlargement was used to evaluate the levels of noradrenaline by
ELISA. All data were compared by ANOVA followed by Tukey’s post hoc test for multiple
comparisons.

STZ rats developed hyperglycemia, which was not affected by EGCG. The treatment with
EGCG prevented the mechanical hyperalgesia and tactile allodynia developed by untreated STZ
rats and the reduction in the numbers of TH-IR neurons detected in the A5 and A7 of untreated
STZ rats. It also normalized the levels of noradrenaline in the spinal cord of STZ-diabetic rats.

EGCQG prevents the decrease of noradrenergic neurons in the A5 and A7 and of the spinal levels
of noradrenaline during diabetes, which may justify its beneficial effects on pain behavioral
responses. Treatment with EGCG could be a promising strategy to prevent the
neurodegenerative events affecting the noradrenergic neurons of the A5 and A7 during diabetes
and, consequently, the diabetic neuropathic pain.
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This work aims to improve the performance of the refrigeration systems for cooling beverage
pressure existing in restaurants and bars. After reviewing several systems, we realized that
improvements of the actual solution may be possible. This is the main motivation for this
collaborative work.

The operation of such refrigerating systems is based on the classic vapor compression cycle.
The evaporator is housed in a tank containing cold water where the drink from the barrel is cool
down when passing through a heat exchanger. The drink, once cooled, follows to a column sum
of two tubes, to the tap, ready to be consumed. The system is composed by two circuits, the
circuit for the cooling fluid and the circuit of the beverage. Thus, both circuits have to be
monitored at several critical sites using pressure, temperature and flow transducers. Also, the
beverage consumption, ambient temperature, electrical energy should also be monitored. There
are three main electrical consumers: the compressor, the fan and the ventilator.

The data of all these transducers is going to be collected through a data acquisition board to a
computer and subsequently analyzed using homemade software.

Figure 1 View of the experimental setup

As referred above, in these systems the cold water is used to cool down the beverage. Thus an
interesting topic for further developments would be to develop a new solution able to cool
directly the beverage in order to improve the efficiency of whole system.

The authors would like to thanks the support of the UNICER Bebidas and University of Porto, through
the Projectos Pluridisciplinares, Concurso 2010.



Can brewers yeast, a by-product of brewing industry, be used in fish
diets?
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Nowadays, due to social, economic and environmental reasons industry has to base its business
strategy on sustainability. In the case of brewing industry its sustainable development depends,
among other factors, in the valorization of its by-products such as surplus yeast. Yeasts have
been used in aquafeeds both as a dietary protein source or nutraceutic (probiotic) due to its
nutritional value and immunostimulatory properties [1]. Thus, the present study aimed to
evaluate the feasibility of using yeast by-product from brewing industry (UNICER) as a
probiotic by accessing its effects on growth performance, hematology and serum biochemical
parameters of two marine fish species of interest for aquaculture: meagre (4rgyrosomus regius)
and white sea bream (Diplodus sargus). For this purpose triplicate groups of fish (each replicate:
6 meagres, initial body weight (IBW) of 122.3+0.1g or 10 white sea bream, IBW of 85.5 +0.2g)
were randomly distributed to 100L tanks and kept at 24.6 £ 0.2 °C. During 4 weeks, fish were
hand fed to satiation (2 meal/day, 6 days a week) with one of 3 isonitrogenous (52% crude
protein) diets: unsupplemented (control) or supplemented with live brewer’s yeast
Saccharomyces cerevisiae at 1 or 2%. At the end of the trial, growth parameters (final weight,
FBW and daily growth index, DGI) and feed efficiency (FE), hematological parameters
(hemoglobin concentration, hematocrit, red blood cells, white blood cell (WBC), mean
corpuscular volume (MCV), mean corpuscular hemoglobin and mean corpuscular hemoglobin
concentration) and serum metabolites (total protein and amino acids, total lipids, cholesterol,
triglycerides and glucose) were measured. Dietary supplementation with yeast did not improved
growth, however, FE significantly improved in meagre fed the yeast supplemented diets. No
significant alterations were observed on serum biochemical parameters of both species. Only in
white sea bream, total plasma amino acids were significantly elevated in fish fed 1% dietary
yeast diet compared to the control diet. Regarding hematological parameters, while in meager
only WBC significantly increased in fish fed the yeast-supplemented diets, in white sea bream a
decrease in hematocrit was observed in the yeast fed groups along with lower levels of MCV in
fish fed the 1% yeast-supplemented diet, compared to the control diet. The present results
demonstrate the potential of S. cerevisae to improve feed utilization, particularly in meager,
without affecting growth performance. Furthermore, considering the different effects of dietary
yeast-supplementation on hematological parameters of the two species, additional studies are
required to assess the immunomodulatory potential of brewer’s yeast on meagre and white sea
bream.
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The majority of beer protein lies in the 10—40 kDa size range. Mostly, the origin of this protein
is malted barley [1]. Beer proteins and polypeptides contribute to mouthfeel, flavour, texture,
body, colour, and nutritional value [1]. Protein Z, LTP1, and other proteins and polypeptides
present in beer have been associated to foam formation and/or stabilization [1-3]. Protein Z has
also been related to beer haze [2].

The goal of this work was to study the evolution of proteolysis during wort
fermentation/stabilization and the effect of yeast biomass reuse in the protein and polypeptide
degradation. For this purpose wort and beer samples from two different tanks (1000 hl and 3000
hl) were analysed. Three cycles of beer production were followed in each tank, one produced
with new yeast and the other two produced with consecutive reused yeast biomass. Protein
hydrolyses was evaluated by size-exclusion liquid chromatography (SE-HPLC) and by reversed-
phase high performance liquid chromatography (RP-HPLC) both coupled to UV detection.
SE-HPLC analyses separated five different fractions, one with 40 kDa (Peak 1), three other
fractions corresponding to proteins and polypeptides with molecular weight between 17 and 1
kDa (Peaks 2, 3 and 4), and the fifth fraction corresponding to amino acids (Peak 5). Hydrolysis
presented as percentage of protein degradation, was evaluated by the difference of peak area at
time zero and peak area at each point. Around 40% protein and polypeptide degradation was
observed after 3 days fermentation (except for protein fraction with 40 kDa that at the beginning
suffered low degradation but was 75% hydrolysed in the final product). Protein and polypeptide
degradation increased to 65-70% at the end of fermentation. Worts and beers produced with
reused yeast presented lower content of proteins and polypetides. Results from RP-HPLC
separation were analysed as three fractions, namely, peptides, polypeptides and proteins, similar
degradation pattern was observed. No significant differences were observed in qualitative and
quantitative profiles of protein/polypeptides/peptides of beers obtained with reused yeast
biomass.

[1] Ferreira, I. M. P. L. V. O., Jorge, K., Nogueira, L. C., Silva, F., & Trugo, L. C. (2005). Effects of the
combination of hydrophobic polypeptides, iso-a-acids, and malto-oligosaccharides on beer foam
stability. Journal of Agriculture and Food Chemistry, 53, 4976-4981.

[2] Perrocheau, L., Rogniaux, H., Boivin, P., & Marion, D. (2005). Probing heat-stable water-soluble
proteins from barley to malt and beer. Proteomics, 5, 2849-2858.

[3] F. Silva, L.C. Nogueira, C. Gongalves, A.A. Ferreira, LM.P.L.V.O. Ferreira, N. Teixeira (2008)
Electrophoretic and HPLC Methods for Comparative Study of the Protein Fractions of Malts, Worts and
Beers Produced From Scarlett and Prestige Barley (Hordeum vulgare L.) Varieties. Food Chem. 106,
820-829.
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The needs for transportation fuels and fossil fuel prices rise led to the use of renewable liquid
fuels, with the advantage of reducing CO, and other pollutant emissions to the atmosphere.
Bioethanol, together with biodiesel, is one of the most important biofuels in the current
European Union (EU) strategy of renewable energy, that can be used instead or as a blend with
gasoline (or diesel) with a target of at least 20% of the EU energy consumption from renewable
sources by the end of 2020.

Bioethanol technology is well developed for conventional crops such as sugarcane or corn (in
Brazil or USA) but its usage for fuel has raised social and economic questions as these are
mainly used for feeding purposes. Researchers have driven their attention to other inexpensive
and more sustainable sugar sources, such as lignocellulosic residual materials that still contain
significant amount of sugars [1]. Brewery spent grains (BSG) is a lignocellulosic material rich
in cellulose and hemicelluloses that can provide a source of sugars for bioethanol production via
fermentation [2]. Xiros and coworkers [3] concluded that a bioconversion yield of 65
Zethano/K&dry matter cOUld be achieved but some additional research is needed to make the process
commercially interesting.

This study aims to evaluate the possibility of producing bioethanol from BSG, as a higher added
value solution for this brewery’s organic waste management. The enzymatic hydrolysis is one of
the most important steps in this process that will allow for sugar release from the cellulose and
hemicellulose polymer chains, aiming to attain the highest conversion of biowaste to
fermentable sugars. Thus, several commercial enzymes were tested is this study: Viscozyme L,
Ultraflo L, Glucanex 100g and Ban 480L, from Novozymes. The results obtained in this study
show that Viscozyme L is the enzyme that can lead to the larger sugars release (32.3 gggar/100
gssg, of which xylose and glucose production, respectivelly 16.7 and 6.2 g/ 100 gpsg, is
about twice the one achieved with any of the other enzymes). This means that there is still work
to do to increase the ethanol production from BSG.
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Students school performance and attention: presentation of a
research project
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This work is a presentation of a research project to be developed in the practicum context,
integrated into the master’s degree in Teaching Physical Education in Basic and Secondary
Education, at the Faculty of Sport, University of Porto, in the 2011/2012 year. The design came
after a meeting of the Class’s council, that I teach, at the end of the first period. It found that the
student’s had low classifications levels, and the analysis done by the generality of the teachers,
pointed to the students low attention’s levels as a cross characteristic to all the students. These
evidences led me to questionif there was anyrelation betweenthe teachers’
perception relatively to the students’ weak attention’ levels and the low grades obtained.
Thus, I proposed me to realize a studyto inspect this possible relation between
these two variables. The sample will be twenty-two students from the 10th year of Secondary
School Dr. Manuel Gomes de Almeida, at the school’s year2011/2012. The ages are
between 14 and 15 years (14.9 £ 0.4). The students will be divided into three distinct categories
taking into account the score obtained in the first period and the Special Educational Needs. The
first category will include all students with positive ratings, the second category will include
students with one or more negative ratings, and, finally, the third category will contain the
students identified with Special Educational Needs. For the attention’s evaluation will be used
the Toulouse-Piéron’s test [1] which assesses the attention on attentional speed, accuracy and
attentional fatigue resistance components. The analysis procedures will comprehend the basic
descriptive statistics (mean and standard deviation) and inferential statistics (Student t test and
Mann-Whitney test). The significance level is set at p< 0,5. It was intended that the results’
study be evidence, or not, that the teachers’ perception about the relation between these two
variables in order to define strategies that allow students to improve their levels scoring.
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Strategies to optimize good behaviours in Physical Education
classes: learning through reflections
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This study is based on personal reflexions referred to the experience of a pre-service teacher in
Physical Education teaching practicum context, of Master degree on Physical Education,
Faculty of Sport, of the academic year 2011/2012. The practicum was made at a Secondary
school of Vila Nova de Gaia with a 8" degree class.

The purpose of this study was to analyze the students’ behaviour along the lessons taught during
the first semester, in Handball and Athletics. The study was supported in written reflections
developed at the end of each lesson, in which the experienced events were described, interpreted
and this was the basis for applying further strategies in the practice context. From the analysis of
the reflexions the following evidences emerged: (i) - After the adoption and consolidation of
certain rules and routines the students’ behaviour has considerably improved; (ii) - The strategy
of using cards (yellow and red like a referee) allowed us to evaluate the students’ behaviour at
different lesson moments. The first yellow card was used as a warning and showing a second
one corresponded to a red card, precluding, on a temporary basis, the participation in the
classroom practice. Throughout that time the student had the possibility to reflect on his attitude
and understand why that situation happened; (iii) - The assigning of the captain's armband in
each lesson also allowed to give responsibility to students because they understand that the
"captain" refers not only to the one who shows the best performance in motor skills, but rather
the one that has a proper behavior to the different situations, the one that complies with the
rules, respects, cooperates and engages in the requested tasks; (iv) - During the lessons,
appealing to the team work during the exercises enabled the development of psychosocial
concepts such as cooperation, unity, mutual aid, reducing disruptive behaviours; (v) - The use of
the instruction strategy explanation with demonstration as well as the questioning led to an
increase of students’ awareness on the tasks, preventing the occurrence of disruptive behaviours;
(vi) - A good classroom organization and management, with reduced waiting times and higher
periods of motor engagement, prevent disruptive behaviours.

In that experience the different strategies used were fundamental to improve the students’
general behaviour. In this way, a good learning atmosphere, win the students’ trust and the
control of the class was achieved. However, it is important that each class is regarded as unique,
and all the aspects worked on so far should be constantly reminded and consolidated.

Key-words: PHYSICAL EDUCATION; PRE-SERVICE TEACHERS; INDISCIPLINE;
PRACTICUM; REFLECTION



A narrative of a Physical Education pre-service teacher about the class
crontrol
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This study was the result of a self-assessment done by are-service teacher that teach a large class, where
the maiority was male. The practicum took place in the context of the Physical Education master degree
teaching at the primary and secondary levels, FADEUP, during the 2011/2012 academic year at School
Doctor Manuel Gomes de Almeida, in Espinho. The group which was being studied was at 10 degree of
social economic sciences course. The body of this study was mostly taken from the lessons board diary
written during the period of September 27™ until December 13™ of the same school year, with a total of
22 lessons. Thus, this study is composed of an analysis in the first person, which alone enabled the
advancement of the reflection process explained in writing. The purpose of this study was to make a self-
assessment of the teaching practice, centered on class control The focus on the issue of class control is
recurrent in the reflection stage and the first step to establish itself as a structuring element of
pedagogical skills. The analysis included two distinct but equivalent steps. The first stage proceeded to
the exploitation of data to detect the prevalence of situations that make up the conceptual field of the
term control group, and then it was made a content analysis centered on aspects related to class control,
with reference to the following points: i) dilemmas; ii) strategies and iii) results. The analysis was made
clear that i) the dilemmas that occurred showed on the attitudes of the less positive students; ii) the
strategies outlined were implemented by: management of learning tasks, creation of working groups, the
teacher’s attitude, promotion of the responsibility and students independence, positive reinforcement and
motivation, iii) The results obtained were expressed in increase levels of controlling the group,
translating into more students getting involved, being responsible, obeying the rules, being motivated and
involving themselves more with the class and the teacher.



Contribution of the Sport Education Model for the students
involvement in learning of Acrobatic Gymnastics
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This work represents part of a personal report referred to the experience of a Physical Education
pre-service teacher in the professional training context related to the implementation of the
Sport Education Model. The Sport Education Model aims to training students’ sportingly
competent, cults and enthusiasts (Siedentop, 1987; Hastie, 2004). Graga e Mesquita (2009, p.59)
said that is a model that "meets the need to give a slant to the affective and social learning". In
this context, the purpose of this study was to examine how students of a class of secondary
school became involved in Acrobatic Gymnastics lessons organized under the aegis of Sport
Education model. The application of the Gymnastic unit occurred in the first period of the
academic year of 2011/2012, in a school in the city of Vila Nova de Gaia. The teaching process
was conducted by a pre-service teacher of the course of Masters in Physical Education Teaching
in Primary and Secondary Schools, Faculty of Sport, University of Porto.The corpus of study
was the board diary developed during the period in which the model was applied and the blog
built by students during the unit. In the board diary were described events of seven lessons of
sixty minutes each, among the 7" October and 18" November. The blog was built by students
and worked as a space for sharing and dissemination among students of this class, teacher and
some parents. This included a digital newspaper, interviews with the captains/coaches and
teachers, a gallery of all classes and training, as well as the events classification. The analysis of
the report and the blog information resulted in the following evidences: (i) students were greatly
involved in the process, reflecting the high degree of motivation in the classroom and outside
the classroom; (ii) it was visible that the students learned not only in motor skills but also in the
psychosocial domain; (iii) like the students, the teacher (the author) was also heavily involved,
and this investment has found reflection in student involvement; (iv) the enthusiasm and
festivity levels were present throughout the unit, focusing more on the final event preparing
where the commitment of the students in the various tasks exceeded the expected; (v) the blog
has been a crucial factor in prolonging the students involvement outside the classroom context,
revealing it was also an aggregator element for your interest and curiosity that attracted not only
students but also parents.From a personal standpoint it should be stressed that the adoption of
this model was extremely gratifying. I can even say that I cannot imagine the teaching of this
mode in a different configuration, which was so enthusiastic! Throughout the course I have
always tried to involve students in this process that it had viewed so complex but which in the
end became extremely rewarding. Note also that the application of this model enabled the
student-teacher relationship development not only in the class context but also outside the
classroom.
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The (re)construction of Professional Identity in the practicum context.
Main results of a research project.
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The initial training of Physical Education (PE) teachers is changing, mainly, since the implementation of
the Bologna Process. Therefore, a professional identity (PI) emerges with a new twist due to the fact that
the PI is historical, situational and relational construct [1]. Thus, the research about the (re)construction
of the PI as an outcome of an interface between the personal experiences of teachers and the social,
cultural, and institutional context in which they function on a daily basis [2] assumes great importance.
The main goal of this paper is to present some main conclusions about a research project guide by the
following questions: i) how pre-service teachers experience the impact of real teaching experience in
school context? how they (re)construct their PI?; ii) how cooperating teachers, while supervisors of the
professional practicum process, (re)construct their PI?; and iii) how was the functioning of a group of
practicum in the school context? In order to answer these questions three studies of interpretative nature
were developed, accomplished with the use of a set of methods to collect data such as: semi-structured
individual interviews, focus groups, pre-service teachers’ portfolios, participant and non-participant
observation, field notes and video records. The participants of the study were 12 PE pre-service teachers
and 15 cooperating teacher from the Faculty of Sport, University of Porto, through the academic year of
2010/2011. Data were submitted to thematic analysis using Nvivo9. The findings show that: (i) the pre-
service teachers revealed difficulties in idealizing their professional identity as teachers, being that the
experiences gained while students/athletes and the negative experiences during the initial contact of
practicum influenced their work as teachers; ii) to be a cooperating teacher allows to improve the
teaching practice; the sharing and conducting learning the pre-service teacher for updates knowledge are
the main reasons for the initiation and maintenance of the supervising activity; iii) the group of practicum
teaching in community practice in school context, being that to be the pre-service teacher is (a) taking
responsibility for the students’ learning process and their integral formation as human beings; (b) to
respect the school rules and the disciplinary group and, simultaneously, cooperating on the development
of extra-curricular activities; (c) to reflect on their own actions as teachers, the individual and collective
way, in order to improve the teaching process and improve and acquiring new competences; (d) to share
new knowledge with the students, teachers and the members of the community of practice.

Acknowledgments: authors acknowledge financial support given by University of Porto and Santander
Totta through “Projetos Pluridisciplinares 2010_cddigo 83”
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Identifying features of the teaching profession
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Our research had as its subject the professional identities of primary and secondary education
teachers of the public school. The main goal was to analyze the identifying features that arise
from speeches that are based on representations and opinions about the current socio-
professional status of the teacher. In this last one we considered some of the educational policies
that were being implemented at the time of the research and generating dissatisfaction among
teachers, such as changes to the Teaching Career Statute and to the new model of Performance
Evaluation.

We carried out a qualitative research strategy, considering this work as a case study of
exploratory and descriptive nature. There were made twenty-five interviews to teachers of a
secondary school in the District of Porto. These teachers were selected based on the criterion of
seniority in the profession, specifically teachers whose professional career is relatively long, of
about twenty years.

It was concluded that despite presenting in their speeches identifying features that are already
consolidated, the majority of the respondents are being confronted with their forms of
identification within their profession. They consider that the meanings ascribed to their
profession today are not the same as those which they recognized and adopted at the beginning
of their careers. Thus, we assess the emphasis that the study of the professional identity should
be based on a relational and contextual perspective in space and time.
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Effect of fresh and composted spent coffee grounds on lettuce
photosynthetic capacity
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Coffee is one of the most popular beverages worldwide. Coffee processing chain, however,
leads to the accumulation of diverse organic residues, including spent-coffee grounds.
Increasing efforts are being made to implement strategies to enhance their commercial value.

Therefore, a greenhouse pot experiment was conducted, using spent coffee as soil amendment,
to evaluate the impact on carotenoids and chlorophylls content in lettuce (Lactuca sativa L. var.
capitata). Fresh spent coffee grounds were collected in several coffee shops and used either as is
(FSCQG) or after being composted during 3 months with equal volumes of straw and fresh grass
(CSCQ) at Lipor. Five mixtures were prepared with standard vegetable soil: from 2.5% to 20%
for FSCG and from 5% to 30% for CSCG, all on a volume basis, using plain vegetable soil as
control (0%).

Plants were collected and analyzed for chlorophylls and carotenoids (lutein and B-carotene) by
HPLC-PDA. The method encompasses lipid extraction of fresh samples (0.5g), by the classic
Folch method, with B-apo-8’-carotenal as internal standard, followed by HPLC separation
(Gilson), using ethyl acetate/methanol/water/0.05% triethylamine gradient, in a reversed-phase
column (Phenomenex Luna; 250 x 4,60mm; Sum) and phoyodiode array detection (Varian
ProStar) at 412 nm and 440 nm for chlorophylls and carotenoids, respectively.

Generally, the presence of spent coffee, either fresh or composted, increased the content of all
analyzed pigments. Regarding FSCG, lutein and B-carotene highest levels were achieved with
15% (7.44 £ 0.67 mg/100g and 5.70 + 1.23 mg/100g, fresh weight) when compared to control
samples (with 3.99 + 0.80 mg/100g and 3.31 + 0.67 mg/100g, respectively), while chlorophyll a
was higher with 20% (17.33 + 3.14 mg/100g vs 11.28 + 2.29 mg/100g). Concerning CSCG,
lutein highest amounts were achieved at 10% (6.83 + 1.15 mg/100g), as was chlorophyll a
(19.04 + 3.06 mg/100g), while p-carotene increased up to 15% (5.26 + 0.73 mg/100g).

These data support that plants nutritional features, regarding these bioactive compounds, can be
improved, but their increased content might represent a signaling plant stress, requiring further
studies on other parameters. Knowing that spent coffee grounds obtained after beverage
extraction are still rich in bioactive compounds, caffeine included, further studies on the
mechanisms involved are mandatory in order to verify the feasibility of this agricultural
practice, increasing within domestic agriculture.

Acknowledgments: This work was developed with funding from the Project FCT PTDC/AGR-
AAM/102447/2008, co-financed by COMPETE/FEDER/OE. Rebeca Cruz thanks to FCT for
the scholarship within this project.



Antioxidant activity in minimally processed Bimi® Broccoli under
different sanitizing techniques throughout shelf-life
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In the present days, consumers are faced with a diverse variety of minimally processed fruits
and vegetables, where sensorial and nutritional quality plays a major role on marketing those
products [1]. Broccoli is one of the most popular and highly perishable vegetables, and an
important contributor of antioxidants in the diet. Although chlorine is the most widely sanitizer
used in fresh-cut vegetables, it has some disadvantages that lead to research on alternative
treatments [2]. This study shows the total antioxidant capacity changes during the shelf life in
Bimi® broccoli (Brassica oleracea Italica x Alboglabra) after alternative sanitizing techniques.
Four treatments were assayed (high oxygen active modified atmosphere packaging (MAP) —
HO; a combination of neutral electrolyzed water and high oxygen MAP - NEW+HO; UV-C
radiation plus high oxygen MAP- UV+HO; and the triple combination - NEW+UV-C+HO). As
control, 100 ppm NaClO was used as sanitizer in the washing step. After fresh-cut processing,
Bimi® was stored at 5°C in darkness and total antioxidant capacity under modified FRAP assay
[3], was analysed on processing day and after 5, 9, 15 and 19 days at 5°C. Sanitizing treatments
reduced the initial total antioxidant capacity of 479.6 mg ascorbic acid equivalent units (AAE)
kg fw recording NEW+HO the lowest values with 307.8 mg AAE kg™ fw on 5™ day. UV+HO
responded with the maximum total antioxidant capacity after 5 days of storage (737.8 mg AAE
kg fw), nonetheless presented the higher decrease after 19 days (353.1 mg AAE kg™ fw). On
the other hand, HO registered initial antioxidant activity of 495.4 mg AAE kg fw, yet showed
the lowest reduction after 19 days (326.2 mg AAE kg fw). Control samples registered the
greatest total antioxidant content (456.5 mg AAE kg fw) after 19 days. All treatments reduced
the total amount of antioxidant capacity after 9 days, but subsequently, an increased was found
after 15 days at 5°C. As main conclusion, although all treatments had a similar trend, the
combination of NEW+UV-C+HO could be remarked the best treatment for keeping the total
antioxidant capacity at 5°C.
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Anthocyanin content and radical-scavenging activity of strawberries,
jams and red fruit juices: influence of storage conditions
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Red fruits consumption has increased in recent years due to its polyphenolic composition and their
possible health benefits as antioxidant, anti-inflammatory, antimicrobial and anticarcinogenic.
Anthocyanins are the most important group of polyphenols in red fruits, however, these pigments
are not stable and change their composition by storage conditions and thermal processing [1].
The aim of the present work was to compare the degradation of anthocyanins of strawberries
(cv. Camarosa) and strawberry jam, and their radical-scavenging activity. The stability of these
pigments was evaluated through different storage conditions (time, temperature, and light). In
addition, anthocyanin composition and radical-scavenging activity commercial red fruit juices
with similar composition and different types of package were compared.

Qualitative and quantitative analysis of these pigments were achieved by high-performance
liquid chromatography with diode array detection (HPLC-DAD). The radical-scavenging
activity for all analyzed samples was evaluated with 2,2-diphenyl-1-picrylhydrazyl (DPPH) and
expressed as IC50.

The HPLC analyses of strawberry anthocyanin contents indicated a degradation of 15%, after
two months of storage of at -8 °C. Strawberry jam samples (Gourmet commercial samples
without additives addition) stored with and without light exposure at room temperature, during 9
months showed almost complete degradation of anthocyanins. Less degradation was observed in
refrigerated samples store at 3°C. Strawberry jams store at -8 °C preserved their anthocyanin
content, thus the storage temperature was the most relevant parameter to guarantee the stability
of anthocyanin strawberry jam samples.

Commercial red fruit juices from both Tetrapack® package and glass bottle were analyzed. An
efficient separation of 11 anthocyanin peaks was obtained by HPLC, and results demonstrated
that qualitative and quantitative anthocyanin profile was similar. The presence of food additives
guarantees the stability of these products regardless the type of package and the storage
temperature.

Higher radical-scavenging activity was observed for strawberry fresh fruit than for strawberry
jams. During storage the radical-scavenging activity of strawberry jams decreased, except for
samples store at -8°C. Commercial red fruit juices showed higher antiradical activity compared
with both fresh strawberries and strawberry jam. The possible explanation for these results could
be due to the addition of ascorbic acid as antioxidant by food industry to delay the oxidation
process.
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The antioxidant capacity of food samples is commonly assessed by chemical methods based on
electron transfer reactions, such as Folin-Ciocalteu (F-C), cupric ion reducing antioxidant
capacity (CUPRAC), 2,2-diphenyl-1-picrylhydrazyl (DPPH’) and 2,2"-azinobis(3-
ethylbenzothiazoline-6-sulfonic acid) radical cation (ABTS™) assays. The major limitation of
these assays relies on the fact that the antioxidant capacity values estimated depend on the
analysis time selected because the oxidation kinetic behavior of samples are different from those
obtained for classical standard compounds (Trolox or ascorbic acid). Thus, in order to attain
reliable results for the total antioxidant capacity, the analytical measurements should be taken at
endpoint conditions concerning the redox reaction established between sample components and
oxidizing species. This issue implies that these procedures are time-consuming and not suitable
for routine/screening purposes. Moreover, the standard compound used also limit the
comparison of data between different methodologies and works [1,2].

In this context, we propose here a novel kinetic matching approach to foster rapid assessment of
endpoint antioxidant capacity, associated to the conversion of results into equivalents of a
common standard compound, as a universal way for expression of results. The methodology
proposed was applied to methods based on different chemistries (Folin-Ciocalteu (F-C),
CUPRAC, DPPH" and ABTS™ assays) and red wines (n = 40) were chosen as a model of
complex food sample. Results showed that, for all methods, there was no statistical difference
between results attained by kinetic matching approach (after <10 min of reaction) and that at
endpoint conditions (after 60 to 300 min). The repeatability and the reproducibility of the kinetic
matching approach was <4.5%, for all antioxidant assays. The sample throughput increases from
<18 (endpoint measurements) to >108 h™' using the proposed kinetic approach. Moreover, we
have established here a way of converting results to equivalents of a single standard, providing
values independent of its kinetic profile, by using the ratio between calibration sensitivities
performed at endpoint conditions.
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One third of all global deaths can be attributed to cardiovascular disease (CVD). Elevated blood
pressure is a major, modifiable, causal factor of CVD, and salt (sodium chloride) is the primary
cause of raised blood pressure. The main source of salt in the diet is processed foods (about 70—
75% of the total intake), with cereal and cereal products contributing 30% of overall intake. As
relatively moderate restrictions in salt intake have the potential to reduce average blood
pressure, reducing salt in bread formulations may substantially reduce the burden of morbidity
and mortality from CVD at a population level [1]. The main objective of this work was to test
the effect of incorporating different flavour enhancers in bread dough on final loaf quality. 24
different recipes were tested, trough the combination of 3 salt levels: 4, 8 and 16 g of salt (NaCl)
per kg of added flour and 8 extra ingredients intended for flavour enhancement [amount per kg
of flour]: none - control, soya sauce [10 mL], olive oil [10mL], lemon juice [10 mL], thyme
infusion [7.8 g / L of water — replaces water], thyme leaves [5 g], powdered garlic [2 g] or
cinnamon [2 g]. Quality was evaluated in terms of texture — with an Universal Testing Machine
(Instron) with a 25 N load cell and a 12 mm diameter flat plunger, compressing up to 40 %
strain, a 25 mm tick slice of bread loaf, at a speed of 100 mm/ min, colour — with a colorimeter
(Minolta CR400) and final volume — measure through displacement of whole flax seeds, and a
consumer discussion group (n = 5) was setup to make an exploratory evaluation of the perceived
quality. Results show that for the control formulation elasticity modulus and maximum stress at
25 % strain increased with decreasing salt content, which is in accordance with the literature [1].
Nevertheless, this effect is only replicated with the use of soya sauce, inverted with the use of
lemon juice, presenting a central maximum when using thyme infusion and presenting a
minimum value at the intermediate salt level (8 g/ kg) for all the other recipes. Loafs with lower
salt content had a whiter crumb (measured through L*). Darker loafs with less volume were
achieved when using thyme (infusion or leaves) and cinnamon, while whiter loafs with more
volume were obtained when using olive oil, soya sauce, or lemon juice. General appreciation
reveals that the different ingredients used as flavour enhancers yield better results at the lowest
salt level, when compared with the intermediate level. Use of thyme infusion is preferred over
thyme leafs, both being described with herbal notes. Olive oil leads to a softer loaf and
cinnamon to a sweet and clearly identifiable taste. Main conclusion of this exploratory work is
that the majority of the enhancers yield promising results for the use as salt replacers in bread
loaf formulation.
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Maize plays a major role in nutrition in many countries all over the world and is the second most
important transgenic crop with the highest number of authorised genetically modified (GM)
events (21) for food and feed in the EU [1]. Broa is a Portuguese traditional maize bread highly
consumed, especially in the north and central regions of Portugal, still playing an important
economic and social role in rural communities of the country [2].

Despite the recognised advantages of DNA analysis, especially compared with protein-based
techniques, they are currently developed only for raw plant materials. Food processing can
affect DNA recovery and integrity, affecting the efficiency of (polymerase chain reaction) PCR
amplification and, consequently, the estimation of GMO content. Cooking and baking are
essentially heat processes that may break down DNA whereas the thermal treatment with
temperatures over 200°C, considerably reduces the size of the extracted DNA fragments [3,4].

The main goal of the present work was to assess the effect of the baking process in the detection
and quantification of GM maize in maize bread along the production. Three different maize
breads were prepared in a bakery according to the traditional method of preparation. DNA was
extracted using the Wizard method. Yield and purity of DNA were assessed by
spectrophotometry, while amplifiability was evaluated by targeting the endogenous invertase
gene of maize. Event and construction-specific PCR primers were used to detect MON810 and
TC1507 events and two types of PCR assays were applied for each GM event tested: qualitative
PCR for the specific detection and real-time PCR with TagMan probes to quantify the GMO
content.

The results revealed that it was possible to detect and quantify the maize invertase gene and the
events MON810 and TC1507 along the production of maize bread and in all parts of the final
cooked breads. However, as expected, some degradation of DNA was noticed, which might
have contributed to the differences found between the estimated GM maize contents in two of
the breads. These results represent a great achievement for the traceability of GMO in the food
chain.

References:

[1] James, C. (2010). Global Status of Commercialized Biotech/GM Crops: 2010. ISAAA4 Brief No.42.
ISAAA: Ithaca, New York.
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The interest in hydrogen has increased by the chemical, petrochemical and petroleum industries
because of the escalation of global energy needs, which directs efforts to find alternative
energies sources [1, 2].

Methane autothermal reforming (ATR), illustrated in equation 1, is the combination of steam
reforming and partial oxidation. The combination of these two processes allows the use
of enthalpy released by the oxidation reactionas a source ofenergy in the steam
reforming reaction [3] so that the process can occur without external energy supply and with a
better reactor temperature control. This way autothermal reforming systems can be more
compact, and inherently more practical for small-scale and portable applications like fuel cells
[2].

CH, + steam+ air < hydrogen + carbon oxides + nitrogen AH <0 1)

In this work a fixed bed reactor model has been developed and implemented in Matlab software
for studying the methane autothermal reforming process. The influence of various parameters on
the process efficiency has been studied, as well as on the temperature profile along the reactor
length. Particular attention was given to the operation temperature and feed pressure effect in
the methane conversion and on the species concentration profiles; the methane: oxygen: water
ratio feed effect on products concentration and particularly on hydrogen production was also
analyzed. The one-dimensional heterogeneous model (HT1) was studied using different
approaches, with increasing level of complexity: i) isothermal and isobaric reactor with constant
velocity and without axial dispersion; ii) isothermal and isobaric reactor with constant velocity
and with axial dispersion; iii) non-isothermal and non-isobaric reactor with variable velocity and
without axial dispersion; iv) non-isothermal, non-isobaric reactor with variable velocity and
with axial dispersion.

Results obtained with the modeling work can be very useful for better understanding the
process, and to better design methane ATR reactors for hydrogen production.

References:

[1] Halabi, M.H., Croon, M.H.J.M. de, Schaaf, J. van der (2008), Modeling and analysis of autothermal
reforming of methane to hydrogen in a fixed bed reformer. Chemical Engineering Journal, 137, 568-578.
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supported noble metal catalysts in autothermal reforming of methane. Applied Catalysis A:General, 275, 157-172
(2004).



Purification Methods of Biodiesel from Animal Fats
T. M. Mata'?, A.C. Melo!, V.F.M. Silva?®, N. S. Caetano®

“LEPAE — Laboratory for Process, Environmental and Energy Engineering.
'Department of Chemical Engineering, Faculty of Engineering, University of Porto (FEUP), R. Dr.
Roberto Frias, s/n, 4200-465 Porto, Portugal.

*Department of Chemical Engineering, School of Engineering (ISEP), Polytechnic Institute of Porto
(IPP), R. Dr. Antdnio Bernardino de Almeida, s/n, 4200-072 Porto, Portugal.

Recently, low-cost feedstocks for biodiesel, such as waste frying oils and animal fats [1,2],
byproducts of the food-processing industries that cannot be used for human food purposes, have
increasingly drawn interest. The traditional destination of animal fats was the production of
soaps and pet food formulations [3]. However, as a result of bovine spongiform encephalopathy
(BSE), part of these applications has been lost and newer alternative uses have been developed,
such as converting them into biodiesel. This not only represents a new application for a lower
cost and environmental friendly feedstock but also contributes for solving a waste management
problem.

Beef tallow methyl esters (TMEs), pork lard methyl esters (LMEs), and chicken fat methyl
esters (CMEs) were produced, purified, and characterized to evaluate their quality and compare
two purification methods: (1) conventional neutralization, water washing, and drying and (2)
purification using cationic exchange resins. The use of cationic exchange R for biodiesel
purification claims to reduce the water consumption and avoid wastewaters, simplifying the
process and reducing production costs. Also, B20 blends [20 % biodiesel (v/v) mixed with
petroleum diesel] were characterized and evaluated. The conventional alkali-catalyzed
transesterification process was used, with methanol as the reagent and KOH as the catalyst,
yielding 76.8, 90.8, and 91.5 % (w/w) CME, TME, and LME, respectively. The ester content of
these biodiesels was below 96.5 % (w/w), and the kinematic viscosity was high (ranging
between 4.84 and 6.86 mm?/s), which poses restrictions to their use as fuel in vehicle engines,
especially in low-temperature climates.

Although it is not possible to use 100% biodiesel produced from these animal fats, blends of 20
% biodiesel are viable with some advantages, such as the improved cold-flow properties [cold
filter plugging point (CFPP) below 6 °C], lower kinematic viscosity (from 3.10 to 3.28 mm?s),
and higher heating value of the mixture (about 44.6 MJ/kg). Results also show that the resin
purification helps to reduce biodiesel acidity and kinematic viscosity, while conventional water
washing followed by adsorbent drying and filtration gives better results regarding water and
alkaline metal (Na + K) content.

[1] Sabudak, T.; Yildiz, M. (2010), Biodiesel production from waste frying oils and its quality control.
Waste Manage. 30, 799-803.

[2] Aratjo, B. Q.; Nunes, R. C. R.; Moura, C. V. R.; Moura, E. M.; Citd, A. M. G. L.; Santos Junior, J.
R. (2010), Synthesis and characterization of beef tallow biodiesel. Energy Fuels 24, 4476-4480.

[3] Lefferts, L. Y.; Kucharski, M.; McKenzie, S.; Walker, P. (2007), Feed for Food-Producing Animals:
A Resource on Ingredients, the Industry, and Regulation; The Johns Hopkins Center for a Livable
Future, Bloomberg School of Public Health: Baltimore, MD.
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The quality of water is of great concern in modern society. In order to achieve the legal
standards that allow its reutilization or discharge, some treatment methods must be used. The
synthetic dyes used in textile and food industries cause visual pollution and changes in
biological cycles, affecting the photosynthesis process [1].

The Advanced Oxidation Processes (AOP) have shown to be excellent methods for treating dye-
containing wastewaters. One of these AOPs is the Fenton's reagent, which has advantages such
as high efficiency in discoloration, simplicity in the oxidation of a wide range of contaminants,
being also simple and inexpensive [2]. This method is based on the generation of hydroxyl
radicals (HO") that attack non-selectively numerous organic molecules. The radicals are
produced by the catalytic decomposition of H,O, by a transition metal like Fe (II) ions in acid
medium. However, strategies are required for recovering the iron catalyst, which should not be
present in the final effluent. One approach is to use supported catalysts, also allowing to operate
continuously (e.g. in a packed-bed reactor).

In this work, oxidation with a Fenton-like process of a dye solution was carried out in an open
packed-bed. The column was provided with a water jacket and the solutions (dye and H»0,)
were stored in a thermostatic bath for a better temperature control. Activated carbon Norit RX 3
Extra was impregnated with ferrous sulphate and used as catalyst (7 wt.% of iron) [2]. The
decolourisation of the model compound used (azo-dye Chicago Sky Blue - CSB) was followed
continuously by spectrophotometry at the column outlet; mineralization was assessed by
analysis of the total organic carbon (TOC), while the degree of leaching was determined from
the effluent iron concentration by atomic absorption spectrophotometry.

The effect of the main operating conditions was analyzed in detail. In particular, the increase of
the temperature leads to a higher removal of the dye and an increased mineralization. On the
other hand, it also increases the iron leaching, but the values observed at the reactor outlet were
below 0.4 ppm, thus complying with EU limits of 2 ppm. It was possible to reach, at steady-
state, a dye conversion of 88 %, with a TOC removal of ca. 45 %, being the reactor operated at
50 °C, pH = 3, Wa/Q = 4.1 g'min-mL"" (W, is the mass of catalyst used and Q the total feed
flow rate) and a H,O; feed concentration of 2.25 mM (for a CSB feed concentration of 0.012
mM). The same performance was reached in three consecutive cycles, demonstrating a
promising stability of the packed bed reactor.

[1] Kunz, A., Peralta-Zamora, P., Moraes, S.G. and Duran, N., “New tendencies on textile effluent
treatment", Quimica Nova 25 (2002) 78-82.

[2] F. Duarte, F.J. Maldonado-Hddar, A.F. Pérez-Cadenas, L.M. Madeira, Fenton-like degradation of
azo-dye Orange II catalyzed by transition metals on carbon aerogels, Appl. Catal. B 85 (2009) 139-147.



Functionalized silica nanoparticles with thermo- and photochromic
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The coating of fabrics with nanoparticles is a promising technology for the textile industry in
order to improve the performance and functionality of textiles, originating products able to react
to different conditions. Nanotechnology allows the incorporation of new features providing
highly durable products, relatively to conventional methods. Materials functionalized with
thermo- and photochromic dyes have attracted considerable attention in both science and
industry since their incorporation onto fabrics can impart fancy colour-changing effects and
sensing environmental changes to the fabrics [1].

In this work, silica nanoparticles were functionalized with thermo or photochromic dyes by two
different strategies: post-grafting and in situ co-condensation [2]. Different types of silica
nanomaterials were prepared under alkaline conditions in the presence of a surfactant,
functionalized with an organosilane and immobilized into textile substrates.

The morphology, particle size, chemical composition and textural properties of the silica
particles were characterized by SEM, N, adsorption-desorption isotherms at -196 °C, FTIR and
TG/DSC. The silica nanoparticles prepared with and without dye present spherical shape and
diameters of 20-40 nm (by SEM, Fig. 1). From nitrogen adsorption-desorption at -196 °C a type
IV isotherm with a clear hysteresis characteristic of materials with cylindrical pores is observed.
The vibration bands due to the organic component of the functionalized
silica are clearly seen in the IR spectra. The decomposition temperatures
vary from 283 to 328 °C and the weight losses are in the range of 10-
70%. The prepared materials were successfully immobilized into textile
substrates and present colour changes when submitted to different
conditions, and some resistance to washing.

Fig.1: SEM micrograph of a sample synthesized with surfactant and

organosilane.
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Modelling of the Fenton Process for the Degradation of Paraquat
Pesticide in Water with Artificial Neural Networks
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With the introduction of intensive agriculture, man needed to better protect their crops, so they
started using large amounts of pesticides and herbicides, such as paraquat. This component isn’t
innocuous to human health and can be accumulated in water courses. Efficient methods are
therefore required to eliminate paraquat (and other pesticides) from water / wastewater.

The advanced oxidation processes, such as the Fenton one, are able to eliminate the pesticides.
During the Fenton’s process the organic compounds are oxidized by the hydroxyl radical
species formed in the reaction between hydrogen peroxide and a ferrous salt (catalyst):

Fe* + H,0, » Fe** + OH™ + ‘OH

The hydroxyl radicals react in a non selective way with the organic compounds, oxidizing them
to less threatening compounds.

The modelling of this process is very important, e.g. for determining the best conditions to
perform the oxidation. The phenomenological modelling approach is very complex, having too
many mathematical expressions (e.g. system of dozens of differential equations for a batch
reactor operation) and variables. To mitigate this problem, this work presents the application of
Artificial Neural Networks (ANN) as a modelling tool. An ANN is a mathematical structure
that imitates the biological neural system. This tool can learn from the provided data, by
training the network, yielding a model that describes the process. With this computational
methodology only input/output data is needed (for the present case temperature, initial
concentration of the oxidant - H,O, -, initial concentration of the catalyst - ferrous salt -, initial
concentration of the pollutant - paraquat -, pH and time of reaction as inputs, and the
concentration of the pollutant as function of the time as output). Usually, the ANN structures
comprise three layers (a first layer receiving the input data, an intermediate/hidden layer with
several nodes capturing the non-linear characteristics of the phenomena and an output layer that
predict the output variables).

In this work it was studied the effects of the number of nodes and their transfer functions of the
intermediate layer to achieve the ANN with the best performance. The Neural Network Toolbox
of the Matlab was used for these calculations.

It was concluded that the ANN modelling technique is able to obtain models to predict the
concentration of paraquat as function of the time for experiments carried out in a batch reactor
for different experimental conditions with good agreements.



Immobilization of commercial laccase on modified spent grain
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Enzymes are biocatalysts with excellent properties such as high activity, selectivity and
specificity, which may permit to perform the most complex biochemical processes.
Immobilization is the most important technique used as powerful tool to improve almost all the
enzyme properties and reduction of inhibition. Laccases (EC 1.10.3.2) belong to multi copper
oxidases that can catalyse the oxidation of various phenolic substrates. Due to their capability of
oxidation catalysis, laccases are attracting increasing attention as potential industrial enzymes in
various applications such as decontamination of environmental toxic compounds. Spent grain
(SG) consists on rests of cereals and is the most important by-product of the brewing industry,
which makes it economically attractive to use as a carrier. In Portugal, SG is a disposal material
of the Unicer group (beer producer) with no associated costs. Laccase immobilization on spent
grain can enhance the roles of enzymes in industry while opening the door for novel
applications.

Commercial laccase from Novozymes was immobilized on SG using two strategies: adsorption
and covalent binding (by adding glycidol (GSG) and ethylenediamine (EAGSG) with
chemically modified SG or digested SG (DSG)). Several conditions of enzyme immobilization
(pH, contact time, enzyme concentration) on the different carriers were optimised using ABTS
as substrate, and the potentiality of the biocatalyst sets was also characterized.

The optimal immobilization conditions were: pH 7.0, laccase concentration 0.005 g/mL and
contact time 3.5 h for SG; and pH 10.0, contact time 24h at 4 °C for DSG. Enzyme
immobilization on DSG led to the best enzyme activities, better than the immobilization on SG
or modified DGS as can be seen in Fig. 1. This can be explained by the changes on the
molecular structure of the support, as confirmed by FTIR analysis.

Thermal stability presented a good stability for SG at 70°C. On the other hand, DSG has a
higher operational stability than SG along 10 reaction cycles. DSG also remains stable when
stored for large periods (47 days).
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Figure 1 - Effect of spent grain modification: DSG, GSG and EAGSG on laccase activity.
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Efficacy of progressive muscle relaxation technique in chronic
musculoskeletal pain and depression in institutionalized elderly
adults
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Chronic pain is common in institutionalized people, preventing the accomplishment of tasks,
causing physical discomfort and depression [1]. This study assessed whether the Progressive
Muscle Relaxation Technique (PMRT), modified [2] is effective for reducing chronic
musculoskeletal pain and depression in institutionalized elderly adults.

All residents of a long-term institution, older than 60 years, not bedridden, who reported chronic
musculoskeletal pain and depression, without sign of dementia and clinical conditions to take
part in the study were invited to participate. They were informed about the study and invited to
take the Mini Mental State Examination, in the absence of signs of dementia, the Scale of
Yesavage was applied. Subjects with signs of depression participated in the study, and were
assessed with the Faces Pain Rating Scale, ECOG and physiological parameters. In follow, the
RMP was performed, followed by assessments of pain, depression, and physiological
parameters.

Of the 63 elderly adults, 15 subjects were included, with an average age of 74.13 years, 60%
male. The differences in vital signs (blood pressure, pulse rate and respiration) between the pre
and post-relaxation stages were not statistically significant, except the temperature (p=0.026),
which increased after the technique, data which is compatible with data found in literature [3].
Muscle tension at different locations showed no differences. Pain (p=0.008) and depression
(p=0.003) showed a statistically significant reduction in their average values after relaxation.
Our findings corroborate the results obtained by Paula and Carvalho, who also found reduction
in the level of pain. Arsntein studies (2000) [1] observed that severe chronic pain contributes to
the development of depression. Because of pain, patients end up triggering severe stress,
suffering and loss in the quality of life.

The Progressive Muscle Relaxation Technique used was effective in reducing chronic
musculoskeletal pain and depression in studied institutionalized elderly adults.
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patients. Disability & Reabilitation, 2000, 22(17), 794-801.
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Health Promotion Lifestyle Profile Il Scale (HPLP-II) Portuguese
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In order to enjoy a longer and healthier life it is imperative to adopt and promote appropriate
lifestyles [1]. In the last years, efforts focusing the evaluation of population lifestyles and
promotion of public health have increased and instruments of research, particularly in nursing,
have become important tools to assess them. In Portugal, there are not many reports of such
research interventions performed by nurses to nurses.

The aim of this study is to improve the instruments of research, contributing to the creation of
tools that will guide health professional practices.

This research provides a methodological study, based on the translation and validation of the
Health Promotion Lifestyle Profile II scale (HPLP-II) from Walker, Sechrist and Pender (1987)
for the Portuguese population. The studied population was first and third years students, of
Nursing and Engineering courses, from Porto and Funchal.

The translation process has been completed with the approval of the authors of the scale, and at
this moment we are in the process of data collection.

We propose to present the preliminary data of the study.

[1] Walker, S. N. (2012), web site of University of Nebraska Medical Center: Profile Susan Walker,
EdD, RN, FAAN.

Link:[http://appl.unmec.edu/nursing/conweb/view_profile.cfm?levl=facstf&lev2=fac&lev3=facswalker&PubStat=
%28none%29&web=pub]




Translation and cultural adaptation of the Portuguese version of
Patient Assessment of Chronic lliness Care: PACIC-Portugal
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Introduction: The Chronic Care Model (CCM), developed by Wagner et al. [1], at MacColl
Institute for Heathcare Innovation at Group Health Research Institute, Seattle, Washington,
United States, is one approach to improving chronic illness care, including diabetes mellitus
(DM), that is being used increasingly to assess and improve care. The CCM is based on
evidence-based practices and reviews of the literature on effective care. The Patient Assessment
of Chronic Illness Care (PACIC) is a 20-item questionnaire assessing the implementation of the
CCM from the patient perspective that focuses on the receipt of patient-centered care and self-
management behaviors [2].

Objective: To translate and conduct the cultural adaptation of the Portuguese version of the
PACIC in Portuguese patients with DM.

Methods: Methodological study, whose adaptation process cultural is being included: forward
translation, expert committee, back-translation and cognitive interview [3]. The study will
address a sample of 150 Portuguese patients with DM, according to inclusion/exclusion criteria,
between February, March and April 2012, in a Endocrinology Service of a University Hospital
in Porto, Portugal in 2012.

Results: It is expected that the former will reveal good acceptance of the translated version of
the instrument, which participants will consider items of easy understanding. After analysis of
the psychometric properties and completion of the validation process, the instrument will
become available to Portuguese researchers, enabling its comparison with other cultures.

Conclusions: It is expected that a culturally adapted instrument in the Portuguese context with a
focus on quality of care will be able provide support for health staff and managers in the
planning the health care of patients with chronic illness, especially DM.

Keywords: Chronic Disease. Diabetes Mellitus. Validation Studies.
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What is the relevance of percutaneous endoscopic gastrostomy on
the survival of patients with amyotrophic lateral sclerosis?
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Introduction: Percutaneous endoscopic gastrostomy (PEG) is a standard procedure for feeding
dysphagic amyotrophic lateral sclerosis (ALS) patients. Nevertheless, the effect of prognostic
factors influencing survival after PEG remains unclear. The aim of the study is to evaluate the
prognostic value of several clinical features on survival after PEG placement.

Methods: This study investigated 151 patients with ALS, in whom a PEG was inserted over the
last 16 years in our Center. Survival curves were determined by Kaplan-Meier and the analysis
of potential prognostic factors was performed by Cox Regression Model.

Results: The overall median survival was 32 months, longer in spinal-onset disease patients: 42
vs 29 months in bulbar-onset patients (p<0.001); median survival after PEG placement was 8
months, similar in both bulbar- and spinal-onset patients, 7.9 vs 7.1 months, respectively.
Thirteen percent of patients died within one month after PEG placement; this short-term
survival was influenced by low forced vital capacity (FVC<50%). In a multivariate analysis,
only older age at disease onset was independently associated with poor outcome after PEG
placement.

Conclusions: Survival after PEG placement was similar in bulbar and spinal-onset patients,
suggesting that the latter were in a more advanced stage at the time of PEG placement. Low
FVC was associated with higher risk of short-term mortality. Older age at disease onset was
associated with poorer outcome in bulbar-onset patients. Younger bulbar-onset patients are
those who benefited most from PEG.



Bringing the Portuguese Primary Care Health Records to the Cloud
using ASTM E2369-05 Continuity of Care Record

Alexandre Santos 1, Ricardo Correia’

! Department of Health Information and Decision Sciences, Faculty of Medicine, University of Porto,
Portugal.

The aim of this work is to integrate the clinical information stored in each Portuguese NHS
Primary Care Centre into a wide network, building a tool that can export and import the clinical
information to a XML document according to the ASTM E2369-05 Continuity of Care Record
Standard and display the information on browser in a readable way using a XSLT style sheet.
Each Primary Care Centre stores their patients’ medical records on Oracle databases. These
records include information such as their immunizations, prescriptions, medical exams and other
data regarding primary care. This information is only available in the Centre where it is stored
and there is no integration with other centres, hospitals or other healthcare providers. Although
there is a network that interconnects all these facilities, there is no integration or interoperability
of these systems.

The method chosen was to export the clinical information stored in the database to a XML
document instead of creating database links between sites. Using this approach, the database
creates a XML snapshot of the patient's health situation, making it possible to use this
information on a multitude of systems, such as Personal Health Records, and storing it even on
the patients’ usb drives or mobile devices. To assure interoperability, it was chosen a standard
that maps all the information regarding primary care on a XML file - the ASTM E2369-05. The
clinical concepts and semantics stored on the databases are mapped to the XML elements
described on the ASTM E2369-05 documentation and XSD. The Portuguese Primary Care
Centres store their information on Oracle 7.3 and 9.0 databases that are shipped with JVMs,
versions 1.1 and 1.2. To minimize costs and be able to run this tool, we have chosen to use Java
1.2 as the programming language and store all the code on the 9.0 database itself, running it on
the embedded JVM from the Oracle database. The export tool is called from a PL/SQL stored
procedure that is visible to the web by the configuration of a Database Access Descriptor and
the use of the mod_plsql module through an Apache HTTP Server.

The ASTM E2369-05 can map all information that is stored in Portuguese Primary Care Centres
databases. The Java version available on the Oracle database made the use of APIs and tools
available freely on the Internet for producing and parsing XML files impossible, leaving no
alternative other than the development of the tools from scratch.

Despite the antique versions of the Oracle databases and the JVM available on the Oracle
database it is possible to generate XML files according to the Continuity of Care Record
Standard. The use of Java as programming language makes possible the use of the Oracle server
itself as an application server, allowing the migration of this solution to other platforms and the
expansion of its capabilities. The use of a XSLT style sheet gives us the opportunity to display
the PHR on a web browser making it humanly readable. Such work allows the recovery of
clinical data that is stored on servers running databases from the late 80's making it available to
a variety of health systems, from central repositories in large hospitals to personal-health records
websites.



Risk factors associated with one-year mortality of extremely
premature newborns in Portugal

A. Januario "2, S. Gouveiaz, J. Pinto da Costal’z, M. 1. Szi3, A. Almeida3,
C. CarvalhoJ, J.P. Saraiva3, M. Fonte3, P. Soares’

! Departamento de Matematica, Faculdade de Ciéncias, Universidade do Porto, Portugal
? Gabinete de Estatistica, Modelagdo e Aplicacdes Computacionais, CMUP, Portugal
* Unidade Maternidade de Julio Dinis — Centro Hospitalar do Porto (MJD), Portugal

The decreasing mortality rate of premature newborns results from recent improvements in
perinatal obstetric and neonatal care. This study aims to identify the risk factors associated with
one-year mortality in Portuguese extremely premature newborns (<27 weeks of gestational age,
when average is 40). The data was collected from 205 cases followed up at MJD from 2000 to
2009. In this preliminary study, the mortality odds ratio was estimated for each protocol
related factor from binary logistic regression (Table 1, [1]). Simple regression (a) indicated that
lower mortality is associated with use of Antenatal Steroids and non-Vaginal Delivery, in
accordance with [2]. In Portugal, non-Intubation and Birth at MJD also diminished the risk of
death. Because Gestational Age (GA) determines the protocol procedures, the OR was adjusted
for GA (b) and, of all factors, only Birth at MJD was related with a lower mortality risk. Birth at
MID continues to be significant in the multivariate analysis (c), besides non-Intubation and
increasing GA with OR 0.37(0.25,0.55). This result indicates that even when adjusted for the
use of protocol interventions and GA, birth at MJD is still associated with a reduced risk,
implying that the survival advantage of birth at MJD was not associated with the studied factors
and remains to be explained. Updated information on premature Portuguese newborns is
expected from the results of this study, with inherent repercursion in clinical practice.

Table 1: Mortality odds ratio (OR) and 95% Confidence Intervals for each protocol related factor, where OR<1
indicates decrease risk of mortality.

All Dead (a) (b) (c)
n=167* n=87 Crude Adjusted Multivariate
Pregnancy Surveillance 155 79 0.52(0.15,1.8) 1.12(0.27,46) | = -
Antenatal Steroids 142 68 0.29(0.11,0.77) 0.42(0.14,1.24)
Vaginal Delivery 71 45 | 2.23(1.19,4.17) 1.15(0.55,2.39)
latrogenic Delivery 20 10 0.91(0.36,2.31) 1.13(0.4,3.16)
Intubation 119 68 2.04(1.03,4.03) 2.04(0.96,4.33)
Surfactant 150 81 | 2.15(0.76,6.12) 2.34(0.75,7.28)
Birth at MID 146 70 0.22(0.07,0.68) 0.23(0.07,0.77)
Epoch  (2007-2009) 36 21 1.22(0.53,2.82) 1.17(0.45,3)
(2003-2006) 73 35 | 0.8(0.4,1.6) 0.85(0.4,1.81) | = -
(2000-2002) 58 31 1[Reference] 1[Reference]

Binary Logistic Regression: (a) simple; (b) adjusted for GA; (c) multivariate with stepwise procedure including GA;

*=205 cases excluding stillbirths, delivery room death and missing values.
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Deaf Space: education for which Urbanity? — Paths of investigation

Tiago Salge Araiijo’

"Faculty of Psychology and Education Science of University of Porto - FPCEUP

“Space”, beyond being just the essential concept and analysis category for Geography, is above
all a dimension of our lives that take us directly to the sensations, experiences and senses
dimension. When we think about “space” we are inevitably tempted to think about its subjective
(re) production and, even more than that, about its (re) interpretation. The daily “space”,
although it might not seem to be, is not static and fixed; the way we understand it is determined
by our experiences, and by what we know and believe. The interpretation of the living space and
of its indissociable pair, time, is also related to our senses: vision, olfaction, hearing, tact and
taste; it is impossible to not associate time-space to certain smell, sounds, tastes, textures, colors.

Therefore, we start discussing the role of the “space”, especially how it is related with the
autonomy and empowerment of the deaf person, the responsibility of the parents and
professionals and which spaces emerge from this rhizome. In general terms, what guide us in
this research can be expressed through the following questions: how the deaf persons build their
conception of time and space? How exclusive and particular is this specific interpretation of
time and space? Which “spaces” are created from their necessities?

Those are some of the questions we try to answer in our research, developed as a master thesis,
and here we will explore some of its theoretical and methodological aspects, mainly the
narrative-biographical interviews, in order to discuss and understand the differences of time-
space perceptions among the deaf persons, what create and (re) invent spaces and “urbanities”
according to their needs, either in the school or in the cities, for example.



The transition to a management function: Experiences of
socialization and occupational stress in new position

D. Rodrigues ! and F. Jordao®

!2 psychology Centre of Porto University, Faculty of Psychology and Educational Sciences, University
of Porto, Portugal.

The transition to a new management role often leads to feelings of insecurity and occupational
stress (Uen, Wu & Huang, 2009), which can be minimized by the organizational socialization
processes adopted (Chiavenato, 2004). We have developed an investigation with the main
objective to describe the organizational socialization process and the occupational stress
experience of individuals who moved recently to a management function in a specific
organization. In a more specific way, we intend to answer to the main following research
questions: How are characterized the organizational socialization process of the transition to a
management role, in the organization under study? What are the events that induce job stress of
individuals who have recently taken a management function in the same organization?

We have developed a qualitative study, using the method of multiple cases study (Yin, 2009)
and the chosen technique of data collection was the interview in the semi-structured form in
which is used the critical incident technique (Flanagan, 1954).

The results show that there is no socialization tactics implemented by this organization and in
the description that the participants make of their experience of socialization they highlight
especially the importance of interpersonal relationships. Participants related the difficulty that
involves managing a team of employees of different ages and the less positive reaction of the
team about the transition to a management role of an employee. Participants also emphasized
the importance of developing new competencies, such as technical competencies and
management skills that allow them to adequately perform their new role. With regard to the
occupational stress, the main sources of stress identified by these individuals are related to the
accomplishment of new tasks and deadlines. At an organizational level, the participants
highlight consequences related to the organization and quality of work and at an individual
level, they highlight learning, motivation but also headaches and fatigue.

We propose for future research, the study of socialization experiences in other organizations and
the development of knowledge about occupational stress associated with specific situations of
work role transitions.
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The work-family articulation experienced by Portuguese women
managers: a source of occupational stress?

M. Gongcalves 'and F. Jorddo>

'2 Psychology Centre of Porto University, Faculty of Psychology and Educational Sciences, University
of Porto, Portugal.

Actually men and women face the challenge of balance work and family domains in a
satisfactory manner, which has been difficult due to several changes, occurred in families and to
increasing demands in work domain [1,2]. Management is the professional sector that is more
likely to induce stress associated to work-family articulation in their professional’s cause of the
demands and characteristics of this activity [3].

The main goal of this study is to understand how woman managers live work-family
articulation, which is translated into the following research questions: (1) Is management
perceived as a stressful function? (2) Is work-family articulation perceived as an occupational
stressor by female managers? If so, which management characteristics are considered by these
female mangers which influence positively and negatively this articulation? (3) What models of
work-family articulation are used by female managers and what strategies they use to manage
these domains? We have developed a descriptive, exploratory study with a qualitative approach
[4] using the method of multiple cases [5] The semi-structured interview was the technique used
for collecting information and the content analysis the technique to analyze data from interviews
[6]. The results of this study show that these female managers perceived their function as
stressful and that work-family articulation is understood as a source of occupational stress in
which workload is the characteristic that has more influence on that articulation. Female
managers live their relationship between these two domains through spillover and use the family
support as a main strategy to manage the family with the professional sphere. We propose
studies with a larger number of cases for a deeper analyze about the work-family articulation,
both in female and male managers in Portugal. We also suggest the development of studies
about the real effectiveness of “family friendly” policies of human resources management.
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The influence of athletes’ motivational goals on pre-game beliefs

Magalhies, C.'and Lemos, M. st

!Faculty of Psychology and Education, University of Porto

In the area of motivation on achievement contexts, there is a lively debate about the debilitating
effects or overcoming in competition situations. The study and analyze of these effects becomes
essential to understand the psychological processes involved in moments of evaluation and
competition.

Most of this debate and research focuses on the school context, however, also in sport, the
athletes are confronted daily with feelings of success and failure. In fact, the slogan of the
Olympic Games (Citius, Altius, Fortius - “The faster, higher, stronger” proposed by Baron
Pierre of Coubertin in 1894) power to overcome this character in times of pressure, evaluation,
competitiveness and social comparison.

The achievement goal approach (Dweck, 1986; Nicholls, 1984) is the foundation for much of
the recent research on motivation in sport contexts. In particular, Elliot (2003) describes 4 types
of achievement goals (Table 1).

Type of Goal Description
Mastery-approach goals Focusing on the acquisition of absolute competence
Mastery-avoidance goals Avoiding intrapersonal incompetence
Performance-approach Demonstrating better performance than others
Performance-avoidance goals | Avoiding performing worse than others

Table 1. Description of 4 types of achievement goals

These different types of achievement goals have been associated with adaptive and debilitating
patterns of motivational cognitions, feelings, and behavior in achievement settings.

Within a larger research project on sport motivation the study presented here was conducted
with a senior female volleyball team (n=13) playing at the Portuguese first division and had two
main aims: (1) to identify the athlete’s achievement goal orientations, and (2) to analyze the
association between the athlete’s goal orientations and their specific motivational beliefs for
particular games. The athlete’s goal orientations were assessed at the beginning of the season
using the Achievement Goal Questionnaire of Sport (Conroy et al., 2003). The athletes’
situational specific motivational beliefs for 15 games were assessed before the beginning of
each game, using an adapted version of the “On-line Motivation Questionnaire” (Boekaerts,
2002). The questionnaire focus on the athlete’s pre-game anticipatory and preparatory beliefs
that may affect game performance, such as expectancies, perceived game difficulty, importance,
and intended effort expenditure.

The athletes’ goals were moderately to strongly associated with various motivational variables.
For example the results showed significant relations between Mastery approach goals and effort,
evidencing a strong link between the athletes’ goal to improve their competence and their
willingness to strive.
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Contributions from Community Psychology for the fulfilment of a
culture of justice: Implementation and evaluation of a family
empowerment project

Ana P. Silva Sampaio M.D., Carlos Gon¢alves Ph.D.

Faculty of Psychology and Educational Sciences of University of Porto, Portugal.

The aim of the study is to explore the hypothesis of effectiveness of a family empowerment
project in the field of Community Psychology. The intervention occurs with a group of mothers
living in a social housing neighborhood in the suburbs of Oporto.

The design of the intervention embodies the project methodology and collaborative action
research methodology, with the objective of adjusting the practices to the needs of the target
population'. Using qualitative changing indicators, our results show different patterns in the
families’ interactions®, before and after the intervention. These results suggest the project
efficiency, illustrating the possibility of an effective methodology and ethical attitude in the
work field with populations with similar characteristics.

The study conclusions focus on the theoretical and methodological relevance of an ethical
approach specific to the Community Psychology with objective implications to the
psychological practice’. This study conclusions alert to the importance of conceptualizing,
implementing and evaluating interventions that don't circumscribe to the intra-individual alone,
but are founded on the historical and social dimensions where the human individuality is
fulfilled: the community®.

It also highlights that the success of an empowerment intervention depends on the ability to
establish trust relations between professionals and citizens®, as the intervention doesn't occur to
the others, besides the others, or instead of the others, but only acquires meaning in a shared
process with the others®. Once only from the promotion of autonomy, legitimacy and
effectiveness are conferred to the interventions towards the empowerment of communities.
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Incorporation and management of ambivalent belongings: a
comprehensive approach to the identifications with profession
expressed by junior psychiatrists

Nadia Costa !
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Psychiatry constitutes a privileged subject of inquiry within the domain of Social Sciences.
Approached from different angles and questionings, this specific field plays a strong presence in
collective imagination, which grants to it an unique and distinct symbolic connotation among
the other existing medical domains. The defiant exponent summoned by Psychiatry lies in the
nature of the social — and sociological — dilemmas to which we are brought back by its social
practice and institutional set-up.

Beginning from those aspects and suggestions this study aims to approach the subjective
professional experience that is produced in the field of Psychiatry, in order to understand the
representations displayed by junior psychiatrists regarding their knowledge, their professional
practices and their work environments. Theoretically and conceptually, we contemplate this
questioning in the light of the processes and mechanisms of identification with Psychiatry
thereby, pursuing to understand the sense of belonging expressed towards this occupation, and
the social recognition given by it. The issue is based on a multidimensional theoretical
perspective that places the profession in its double diachronic and synchronous axis.

Supported by a qualitative methodological approach, the research’s framework sought to
achieve a double valence of discovery and construction, and resulted in a methodological work
staged in two phases, with differentiated goals and procedures. We obtained a qualitative
treatment of the interviews, organized in the exposition of a double statement — biographical and
relational — regarding the belongings expressed by psychiatrists until the age of thirty-five
towards their professional occupation.

The belongings and the self-image as medical specialists revealed in these voices, show that
«being a psychiatristy» implies the incorporation and the management of the structural
ambivalence by which Psychiatry is portrayed. In spite of being specialists whose skills are
exogenous to the domain of medical practices, the respondents assume however, a position that
predicts the integration in the field of Medicine which, in addition, reflects the scientific,
political, and institutional changes that are occurring within the mental health domain.



Oral Sessions III > A3

Literature
& Language
Studies



128



Visual Poetry in Portugal (1915-1977): Fields of Expression
R. Reis '

! Department of Heritage Studies, Faculty of Arts, University of Porto, Portugal.

In 1915, with "Manucure" Mario de Sa Carneiro creates the first visual poem of the Portuguese
twentieth century, three years before of Apollinaire’s calligrammes. The evolution of
Portuguese visual poetry continues with the work of Almada Negreiros, the dimensional poetry
of Anténio Pedro and with the surrealist artists, achieving some autonomy with the experimental
poetry movement in the 60’s. Influenced by the Brazilian movement of Concret Poetry, the
Portuguese experimental poets will develop new areas of expression, making the poem
something to view instead of something to read.

This project wanted to understand the evolution of the Portuguese visual poetry in its different
expressions, since the beginning of the Century until the late 70’s, when poetry leaves the book
pages occupying the wall of the galleries. We also wanted to examine the work of various artists
such as Sa-Carneiro, Almada, Anténio Pedro, Cesariny, Ana Hatherly and E. M. de Melo ¢
Castro, and some artists that, despite not being visual poets, approached visual poetry: Amadeo,
Eurico Gongalves, Antonio Sena or Jodo Vieira.

Thus, we concluded that visual poetry is a presence since the Classical antiquity as an attempt to
multiply poetic and aesthetic possibilities. It will also be used as a way to literary, artistic and
political subversion, assuming several fields of expression, from literature to performance or
video art.



Daniel Faria and the Sisifo’s complex.
Brief considerations about the cyclic process of poetry

P. Lino '
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? Use as many lines as required to include all author’s affiliations (Times New Roman, 11pt).

Starting from the difficult combination between silence/listening and word/writing present in the
poetic work of Daniel Faria (1971-1999), the study “Daniel Faria and the Sisifo’s complex” is a
quest about the cyclic process that roundly identifies all of his work. Just as Sisifo, the poet
searches divine perfection and, just as Sisifo, he ends, as the Human that he is, far from it.
Aware of their condition, and because they ambitioned contact with the absolute, they both
repeat the gesture: going up to and coming down from the skies. Thus, Daniel Faria creates a
repetitive circle, in which, at first, we can recognize the perseverance of someone who
tremendously wishes for the summit, then his self-destruction and, at last, death as the only
alternative.



INTERSUBJECTIVITY AND INTERPRETATIVE COOPERATION IN
UMBERTO ECO AND STANLEY FISH
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This paper aims to point out the way the idea of interpretative cooperation which governs the
content of the postulated theories of interpretation either by Umberto Eco or Stanley Fish
requires consideration of Husserl's seminal notions such as '"intersubjectivity” and
“intercommunication”.

It is noted, therefore, a condition that installs these theories in the traditional demarcation line
that, rather than postulate an irrefutable inseparability between the fopos of Aesthetics and
Theory, always outlined the interpenetration and mutual contamination of the specificity of each
one of this domains.

If it true that Aesthetics and Theory are meant to be situated in opposite fields, even by the way
they are associated to different states of objectivity in the relation between the reader and the
aesthetic object, it is a fact as well that the literary text establishes the possibility of several
interpretation acts. These interpretation acts are unified by “intersubjectivity” and
“intercomunnication” and are simultaneously aesthetic and theoretical by two reasons: on the
one hand, Umberto Eco, similarly to the Kantian's aesthetic judgment process, refers the act of
interpretation both as something rational and pleasurable, on the other hand Stanley Fish
postulates the interpretation act as a non-objective factum derived from the actuation of a
community of indivuduals regulated by a common knowledge. Moreover, if Fish asserts that the
true knowledge of a text can only arise as an intersubjective knowledge, which consists in the
unity of nature by a group of intelligent beings in relation of “intropy” and communicability”, in
Umberto Eco, this same connection between the text and his reader makes unclear the difference
between the aesthetic formal moment and the moment of logical explanation of content.
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Violéncia da Fruigdo entre Sade e Salo

Maria Inds Castro e Silva'

'Faculdade de Letras, Universidade do Porto, Portugal.

The book The Hundred and Twenty Days of Sodom or the School of Libertinage (1785), by Marquis de
Sade, and the film Salo or The Hundred and Twenty Days of Sodom (1975), by Pier Paolo Pasolini open
the small and hidden door of horror that can trap the viewer that wants to see without commitment.

Sade’s narrative takes place in only one setting — Silling’s Castle — where several children and several
libertines are locked up. Sade’s pages show many different sexual skills and perversions, accompanied
by constant devotion to sacrilege in a world where there seems to be no place for punishment. The
speeches of the condemned and the presence of a fierce voyeurism have its culmination in the erotic
movement as a movement of death.

The film that we intend to analyze is considered one of the great films of Pier Paolo Pasolini, who places
the scene in the context of Fascist Italy and broadens its horizons to the entire scope of World War II.
Having, in the background, the interpretation of the book by the Marquis de Sade, Pasolini further
encompasses the denunciation of all the humiliation caused by the war. The characters embody the roles
constructed by Sade, but now carrying on their shoulders the sacrificial weight of a great war.

Bearing in mind the relationship established between these two objects of art, we want to reflect not only
on the thin line that separates love from death, through the analysis of the eroticism and the grotesque,
but also on the transformations carried out by the cinema when it aims at re-working a literary work of
great importance such as The Hundred and Twenty Days of Sodom or the School of Libertinage.



'O, Sir, | did not look so low'. Dislocations in Shakespeare's The
Comedy of Errors

. o 1
Tiago Sousa Garcia

! Faculdade de Letras da Universidade do Porto

For centuries, criticism had little to say about The Comedy of Errors. It was considered to be
Shakespeare's very first work, and its obedience to the classical unities rendered it an easy target
for easy dismissal. It was a funny play, and that was all. Not even close to later comedies, not
even in the same league as the tragedies and histories. Albeit recognising that it had a limited
influence in western literature, it is my aim to prove that The Comedy of Errors has the qualities
and depth of a superior work of art, and it should be regarded as such.

To do this, I will read the play through a conceptual framework of dislocations and
displacements, that is to say, I will discuss deviations from an expected path, not limiting myself
to spatial dislocations but extending my attention to ontological dislocations as well.

In a longer version of this essay I analyse multiple types of dislocations, namely social,
religious, monetary, body, source, genre and stage dislocations. Here, however, I will focus on
the two types that I consider crucial to a clearer understanding of The Comedy of Errors: identity
dislocations and travel dislocations. The first type concerns the core of the farcical plot and
relates to the numerous cases of mistaken identities — my analysis will try to make clear how
this has ontological implications to the characters' own sense of self and reality. The second type
concerns the romantic framework and, as I will try to prove, its vital necessity to the whole plot.

I will conclude that such an understanding of The Comedy of Errors contributes to a richer
understanding of the play, helping to fight in the process, a centuries-old critical tradition that
insists in a linear and simplistic analysis of one of Shakespeare's first known pieces.



Machado's story and the voices in the discursive representation of
the social in nineteenth century

Maria da Paz de Freitas e Sousa
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Machadiano Tale and the discursive voices in the representation of the social in the twenty first
century have as scientific objective investigation about the discursive corpus of the Brazilian
realist literature of the writer Joaquim Maria Machado de Assis (1839-1908), about eighteenth
century social thematic. In the study, we have as investigation two machadiano tales: “The
psychiatrist” and “Father against mother”, in what the study will look for the cutting of social
thought of that epoch. In what the tale The psychiatrist, discussion is around madness’ historical
thematic and psychiatry in the begin of Republic and Imperial Rio de Janeiro. Already in the
Father against mother tale, we’ll see the historical thematic of recreation and black slavery of
the abolitionist Brazil, besides patriarchal power on black feminine character condition, this one
(woman) silenced by coercion and political power of social. Machadiana literature’s study will
enter in dialog with literary criticism’s studies, but it also will look for discusses of scientific
slopes of language, as analysis of the French speech as the critical history in the slope of social
thought of that epoch. The work look for together language science mainly to Brazilian
literatures studies and Brazilian literary criticism that Machadiana literature produced social
and real discusses of eighteenth century and peripheral Brazil’s history and social thought of
political stamp and ideological interest. But, that the representation of the social peripheral,
writer Machado de Assis' speech to point to voices, discursive corpus and memoirs of the
history of Rio de Janeiro and the situations that it was around the society. With that, analysis of
the French speech in the slope of the thought of Foucault will contribute to the representation of
the power-knowledge and the slope of the historicity through built thoughts by the historical
cientificity of the man and the society.

Key-words: Machadiano tale; Discursive voices of social; Discusses of peripheral
marginalization of Rio de Janeiro.



A Rule Based System of Portuguese Verbal Forms
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The socio-linguistic analysis proposed in the IJUP 2010 Project “Andlise Social e Linguistica
das «Memorias do Trabalho»” required a computational tool for recognition of verbal forms in a
plain text corpus, especially when searching passive or completive constructions. To pursuit this
task, a verb scanner must be used. The morpho-synthactic tagger [7] chosen for the project
(due to its quality) did not provide tagged verbal forms, and the analysed automatic verbal
conjugators were either inaccurate, or not possible to use for our purpose (e.g. were not open
source or provided only rudimentary Web interfaces) [5,6,7].

Though complex, Portuguese verbal inflection system is quite regular. A simple tense form is
composed by four constituents: Radical (Rad), Theme Vowel (VT), Tense/Mood Morpheme
(MT) and Person Morpheme (MP), by this order. VT, MT and MP may or not occur.

Given a tense form, preview the ending morphemes, and vice-versa, or to identify a verbal form
by its ending is usually a trivial task [1,2,3], since morphological irregularities occurred, with a
few exceptions, only in the Radical. Yet, dealing with plain text, the transcripts of oral
interviews that constitute the corpus to be analysed [8], the scanner must recognize not only
morphological irregularities but also orthographic ‘“irregularities”, like diacritics, special
characters, or orthographic modifications due to morphophonemic phenomena. Specific rules
had to be created to preview such “irregularities”. Based on this rules, we developed a new
automatic verbal conjugator. The accuracy of this new tool was compared with two available
web systems [5,6] and our analysis lead to the conclusion that both systems had also several
linguistic faults.
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Influence of charcoal type on polycyclic aromatic hydrocarbon
formation in barbequed muscle foods
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Polycyclic aromatic hydrocarbons (PAHs) are an important class of toxicological compounds
formed during incomplete combustion of organic matter. They are widely spread in the
environment and human exposure to PAHs is unavoidable. Their presence in the environment
contribute to accidental contamination of many raw foods, additionally, the traditional
preservation practice of food with wood smoke or food cooked over an open flame induces
PAHs generation and their presence in foodstuffs. Consequently, the major source of human
exposure is attributable to the diet. The presence of PAHs in food is a matter of concern and
requires continuous monitoring. Studies concerning the levels of grilled or barbecued food are
scarce or quantified only Benzo[a]Pyrene alone or few PAHs [1].

The main objective of this study was to select the safer charcoal, concerning PAHs formation in
grilled muscle foods. With this propose 15 PAHs, selected from the 16 US-EPA were quantified
in meat and fish samples grilled with two different types of charcoal under standard temperature
conditions.

Two similar garden-type (35 cm width, 52 cm length, and 15 cm height) grills were fuelled with
two different types of charcoal: the traditional “wood charcoal”, and another called “ecological
charcoal” from 100% coconut shell. Aiming to keep the temperature next to the grid at 200 ° C
the distance to the heat source was selected depending on the type of charcoal. The grilling time
was 18 min for beef and 23 min for salmon until well-done cooked, golden colour for salmon
and moderately browned for beef. Samples were turned once during grilling at half the total
cooking time.

PAHs were extracted with n-hexane and sonication, followed by solid-phase extraction (SPE)
and separated by HPLC with fluorescence detection. Method validation included study of linear
range, limits of detection and limits of quantification, precision and accuracy [2].

The results indicate significant differences concerning PAHs formation in salmon samples.
Higher levels were quantified in salmon samples grilled with traditional charcoal. Apparently,
the flameless characteristic of ecological charcoal is responsible for lower level of PAHs,
despite of the high lipid content of salmon. Concerning beef samples lower levels of PAHs were
quantified and no significant differences were observed between composition of samples grilled
with traditional and ecological charcoal.
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Analysis of Bisphenol A and B in canned tuna combining acetonitrile
dispersion and dispersive liquid-liquid microextraction followed by
gas chromatography
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Bisphenol A (BPA) is a monomer used in the manufacture of polycarbonate and epoxy resins. It
can be found in a diverse range of products including returnable beverage bottles, infant feeding
bottles, tableware (plates and mugs) and food cans. Small amounts of BPA can potentially leach
out from food containers into foodstuffs and beverages and therefore be ingested. This issue
became of increasing concern since BPA shown to be an estrogenic compound besides its
toxicity. In the European Union BPA is permitted for use in food containers with a specific
migration limit of 0.6 mg/kg [1].

Current analytical methods devoted to the analysis of BPA and bisphenol B (BPB) in solid
foodstuff encompass a traditional scheme, i.e., liquid-liquid extraction followed by a
cleanup/enrichment step by solid phase extraction or evaporation before final quantification by
liquid chromatography with ultraviolet or fluorescence detection or by gas chromatography
coupled to mass spectrometry. Though sensitive, these procedures are still time consuming and
are not fitted for high throughput analysis.

A new GC-MS method was developed for the simultaneous analysis of BPA and BPB in canned
tuna. The sample preparation was limited to a simple liquid partioning with acetonitrile and salts
(QuEChERS), the analytes were concentrated in tetrachloroethylene by the dispersive liquid-
liquid microextraction (DLLME). Acetonitrile which was the carrier of analytes from the
QuEChERS extraction was used as disperser solvent of the DLLME procedure. The accurate
determination of analytes was achieved by employed a deuterared BPAd,¢ labeled as internal
standard. The method performance was evaluated for a concentration range from 0.5 to 20 pg
kg, Satisfactory recoveries and within- and between —day precisions were obtained for the 3
concentrations levels spiked that cover the whole work range. This reliable method has been
successfully applied in a mini-survey of canned tune of Portuguese origin.
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Sea-lamprey nutritional profile and reference intake values for human
consumption during reproductive migration
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The sea lamprey (Petromyzon marinus Linnaeus, 1758) is an “Agnatha” species and the largest
of all lamprey species. This species is consumed in Portugal, Spain and France. The sea lamprey
is angled seasonally along international section of Minho River (NW Iberian Peninsula), and
lamprey fisheries contribute for the income of nearly 1000 fishermen, as this species is highly
priced. This species stop feeding when reproductive migration starts, thus, body energy reserves
are expected to be mobilized over this stage. The present work aimed primarily to characterize
the nutrient profile of lampreys caught at three different sampling points along Minho river: (1)
downstream river mouth, (2) 30 km upstream river mouth and (3) 65 km upstream river mouth.
Body composition (dry matter, crude lipids, crude protein, gross energy and fatty acid content)
was evaluated for different tissues and were presented in wet weight basis (WW). In addition,
correlations between changes in nutritional profile and endogenous nutrient mobilization to
meet the metabolic costs during gonads maturation were discussed.

The results pointed significant reduction of energy levels on males carcass (11.1+0.9 9.1+0.4
Kj.g' downstream and upstream respectively, p=0.02) mainly caused by a very significant
decrease of lipid levels (19.4+2.3 and 12.6 +1.2 % WW, p=0.006) during reproductive
migration. In the females, such decrease was not found on carcass, but it was observed at liver
(16.7£3.9 and 4.0 £1.7 %, p<0.05), pointing its importance as energy source during migration.
In terms of reference intake values (RIVI', per 100 g of portion), the total lipids from
downstream carcasses contribute to 25.6+4.6 % of RIV. Mono-unsaturated fatty acids are the
larger fraction (54.9-56.4 % carcass); however saturated fatty acids highly contribute to RIV
(35.6£7.3 % of RIV). As a consequence, only 12.7+1.3 % of RIV energy was accomplished.

The current study showed a dynamic nutrient mobilization in sea-lamprey tissues to provide
energy for the migration and possibly in preparation for the reproduction. In addition, sea
lampreys may easily contribute to accomplish energy and lipid RIV levels for human
consumption.
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Determination of the sodium content in vegetable soups served at
public institutions' canteens to different age groups
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Cardiovascular diseases are a major cause of death and disability in developed countries,
accounting for 39% of all deaths [1]. One of the most important factors associated with their
onset is the high sodium intake, which leads to the development of high blood pressure [2]. High
salt intakes are associated with the consumption of processed foods and meals prepared outside
home [1].

Modern lifestyle takes, on an ongoing basis, the consumer to eat out and away from home, from
one toall day meals, and this may be associated with an increased risk of higher energy
intake and to obesity [3]. The inclusion of vegetable soup may be important as its consumption
is negatively associated with obesity [4], but its high levels of sodium raised some concern
recently [5].

This study aims to quantify the content of sodium presentin vegetable soups served in
Portuguese public institutions’ canteens, including kindergartens, elementary schools
and nursing homes.

Soups without salt and with added salt were collected from kindergartens (n=110), elementary
schools (n=450) and nursing homes (n=28) and sodium contents were determined by flame
photometry.

Sodium contents of soups without added salt ranged from 0.13 to 216.63 mg/100g, in nursing
homes, and 0.93 to 284.02 mg/100g, in kindergartens. Sodium content in soups with added salt
ranged from 124.71 mg/100g to 429.04 mg/100g, in nursing homes, from 36.58 mg/100g to
409.53 mg/100g, in elementary schools, and from 63.23 mg/100g to 438 mg/100g, in
kindergartens.

Considering an average serving of 300g, the estimated average sodium intake from a soup alone
may be up to 459-850mg, representing 31 to 54% of the sodium adequate daily intake,
becoming a major contributor to the high sodium intakes reported in developed countries. As
most of the sodium comes from added salt during cooking processes, intervention strategies
should be directed to raise awareness among food handlers and chefs about limiting salt content
in different foods, as well as educational strategies directed for the consumer, in order to
maintain acceptability of foods with reduced sodium content.
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Growth of private label brands (PLBs) is quite impressive in food and grocery segments.
Initially, PLBs were considered as cheap alternatives offered in generic categories, today they
are a part of well-defined retail mix strategies. At the national context, PLBs present an
increasing market: recent data [1] shows an 8 % growth in value, with a market share increase
up to 36.6 %. This exploratory paper aims to investigate consumer’s perception of PLBs and
explore factors that influence the purchase of such PLBs. Two focus groups were conducted,
with female participants responsible for purchasing and for preparation of family meals. Groups
were segregated by labour situation and education level, between unemployed with lower
education — group 1 and employed higher education— group 2, thus accomplishing a larger
distance between groups. Participants were asked to perform a free-listing of known PLBs and
to self-report their PLBs food shopping during the last two weeks before the focus group
session. Participants also discussed perceptions and attitudes towards PLBs, as well as criteria
used during their food purchase. There were 8 participants in each group. Participants from
focus group 1 recall from memory an average of 6.0+1.6 PLBs, against 5.1+1.8 from group 2.
Additionally, participants from group 1 reported buying an average of 5.9+3.6 PLBs food items
per week, while at group 2 buying of PLB’s food products was at 4.9+3.7 items per week.
Generally, participants associated PLBs to cheap alternatives widespread through different food
categories. Participants from group 1 considered PLBs’ packages less attractive than
corresponding packages of manufacturer’s brands and complained about perceived absence of
PLBs’ product origin. Both focus groups agreed about the fairness of PLBs’ price, when
considering offered quality. Nevertheless, this rational is a function of the product category: for
olive oil the perceived quality of offered PLBs’ products is less than expected and for some
PLBs’ yogurts quality was referred as superior than that of matching manufacturer’s brands. In
order to increase buying frequency for PLBs’ food products, these must have a standard quality
at an attractive price level, and must offer the same chances to complaint, according to
participants of focus group 2. In sum, this exploratory research clearly brings forth the
importance of price as an attribute influencing consumers’ acceptance of PLBs. Nevertheless,
the quality of products offered play an equal a role among “value money segment” consumers,
in the sense that these consumers expect certain quality standards. As a result, quality at
affordable prices may be the guideline for PLBs in the food sector, while incorporating
additional services, such as consumer information.
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The seasons determine the availability of food that dominates the life of most none equatorial
species. For humans, the influence of seasonality begins in the food production, since the vast
majority of plant species and many species of animals used for human consumption are subject
to an "agricultural calendar" imposed by the succession of the seasons, modifying the
availability for sale, acquisition or, ultimately, food consumption and its consequences on
nutritional status.

The aim of the present study was to identify and discuss the relevant literature about the
implications of seasonality in the human diet.

A systematic literature review, using the search terms “season* AND (food supply OR food
access OR food availability OR food consumption)” was performed in PubMed, ISI and Scopus
databases, subsequently completed with snowball search in Google Scholar.

The results showed that it is generally accepted that the consumption of foods “in the season” is
more advantageous, as arguments showing the lowest price, best organoleptic characteristics
(specially taste) and nutritional value optimized, which are also factors that influence the
household purchase and availability of food.

In developed countries it is possible to produce and market food “out of season” using agro-
industrial techniques more or less sophisticated, but most of the fresh food produced, sold and
purchased by households in any country is still subject to seasonal changes.

Although scarce, there are studies that showed clear seasonal influence on purchase of foods
such as fruits and vegetables, even in urban areas and less developed countries.

Much more studies have showed marked seasonality in food consumption, which may be
different depending on the social group, economic status and culture, and this is higher in less
developed countries, where most families depend on the production of food for home
consumption.

Not all of the different foods consumed are reflected in differences in energy and nutrient
intakes, but some recent studies showed that there was clear seasonality in energy and nutrient
intakes, and that may have greater or lesser impact on nutritional status according to the country
and / or group studied. Again, there were the least developed countries and the poorest which
showed higher energy and nutritional changes during the year, with higher impact on nutritional
status.

Research on the influence of seasonality covers diverse aspects of the issue: from production
and sale to purchase and household availability, and ultimately, to consume and individual
nutritional status. However future research should focus on how seasons influence household
food purchase and availability, as there are few studies on this area, but is also need more
research with focus directly on the influence of seasons on food consumption.
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Fault Localization using Dynamic Code Coverage
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In software development, a large amount of resources is spent in the debugging phase [1]. This
process of detecting, locating and fixing faults in the source code is not trivial and rather error-
prone. In fact, even experienced developers are wrong almost 90% of the time in their initial
guess while trying to identify the cause of a behavior that deviates from the intended one [2].

In order to improve the debugging efficiency, this process needs to be automated. Some effort
was already made to automatically assist the detecting and locating phases. This led to the
creation of automatic fault localization tools, namely Zoltar [3] and Tarantula [4]. The tools
instrument the source code to obtain code coverage traces for each test, which are then analyzed
to return a list of potential faulty locations. To improve the exploration and intuitiveness of that
list, an Eclipse [5] plugin was also developed — GZoltar [6] — that adds fault localization
functionality to an integrated development environment, with several visualization options.

Although these tools can be helpful, they do not scale. These tools need to instrument a large
portion of the project at the line of code level so that an analysis can be performed. This is
acceptable for small software applications, but impractical for large, real-world projects that
contain hundreds of thousands of lines of code.

A new approach to this problem would be to avoid as much as possible the line of code level of
instrumentation detail, while still using the proven techniques [3] that these fault localization
tools implement, using dynamic code coverage.

The dynamic code coverage method consists of coarsening the granularity of the
instrumentation, obtaining only coverage traces for large components, and running the same
fault localization analysis detailed previously. This would return a list of potential faulty
components. After that, the components most likely to contain a fault would be re-instrumented,
with a finer-grained detail. The process will then loop until a list of the lines of code most likely
to contain a fault was reached.

The objective of this work is to implement a working prototype of this dynamic code coverage
approach in GZoltar, and evaluate its performance improvement. Another important goal is to
minimize the impact of the debugging phase in the software project’s resources.
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RZoltar: a plug-in Eclipse for Regression Testing
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Software development is an iterative process: there are new requirements, some need to be
reworked, removed, implement new features, etc. The best existing bug prediction techniques in
the literature predict that modifications of original software introduce bugs in 78% of times [1].
So, testing is in general the main method to determine whether the software deviates from the
specified behavior (requirements) or not.

The process of retesting software to establish that the modified program still work correctly on
all test cases used to test the original program is know as regression testing [2]. To reduce the
effort of regression testing several approaches have been studied: test suite minimization,
selection, and prioritization. Techniques to reducce such effort are provided in an Eclipse [3]
plug-in, coined GZoltar [4], proposed by us previously to alleviate the debugging effort.

Length of a set
| Runtime of a test or a set of tests

(@ Regression-zoltar 3 | | Q oy ¢ % B =0
t

set Cardinality of Set A Runtime (as) Failure Trace

b Haset 2 4 7 71 junit. framework. AssertionFailedError
< Biset 1 s u =
] functions. test . AddsubMul 2
il functions., test.MulPow o

at junit.franework.Assert. fail(Assert. java:48)

at junit. franevork. Assert.assertTrue (Assert. java: 20)
at junit.franework.Assert.assertTrue (Assert. java:27)
at functions. test. Abs. testAbs (Abs. java: 12)

el functions. test, AddDiv 1
- ‘ﬂl‘l'“”““"s“‘5““‘“““ B Failure Trace from JUnit about
A . = selected test

Set with at least one failed test

Figure 1 — Eclipse Plug-in RZoltar View

GZoltar is a graphical visualization which represents the system under test, and indicates which
components have higher failure probability. The plug-in was extended with yet another view,
RZoltar (see Figure 1), which is an interface to interact with regression suite tests: calculate the
set with minimal cardinality or minimal runtime, execute the selected suite, etc. With these two
views: GZoltar and RZoltar, in the same Eclipse plug-in, we create an ecosystem where user can
interact between debugging and testing in real time.
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Driving Coach: a Smartphone Application to Evaluate and Teach
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Nowadays, the efficient utilization of energy resources associated with the transportation of
people and goods has been of great concern among government agencies, industry and society
in general. The increasing costs of fossil fuels, together with environmental problems and
atmospheric pollution, has encouraged the development and marketing of energy efficient
vehicles, using strategies such as: (i) reducing the rolling resistance of tires, (ii) reducing the
aerodynamic drag factor of the vehicle, (iii) increase the energy efficiency of the vehicle
powertrain (engine, transmission, etc.), (iv) hybridization of the vehicle through the electric
propulsion, etc..

In spite of these technical improvements, the efficiency of the vehicle will be always dependent
on the driver’s behavior. For example, recent studies by Toyota show that driving style could
affect the vehicle’s energy consumption up to 20%[1,2]. Although the drivers have been alerted
for these issues during their driving lessons[3], practical tools to monitor and classify your style
of driving from the point of view of energy consumption are still needed, and also to help
identifying the incorrect behavior in real time. To fill this gap we propose the application
“Driving Coach” capable of advising and teaching the driver to follow more efficient driving
strategies.

The main features of the “Driving Coach” application are: (i) collect and process the state of the
vehicle (speed, consumption, acceleration,...) by sensors embedded in the smartphone (eg GPS)
and complemented with measurements taken from the internal network of the vehicle (through
the interface OBD-II), (ii) Based on data acquired in the previous point, will be done an
evaluation of driving performed in real time. During the trip, if suitable, the application will
suggest the driver ways to reduce energy consumption of the vehicle, (iii) At the end of the trip,
the application allows access to a report about the performance of the driver during the journey.
This report can be exported for visualization on a computer or shared on social networks.
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Lightweight Approach to Automatic Error Detection Using Program
Invariants

J. Santosl, R. Abreu'

! Department of Informatics Engineering, Faculty of Engineering, University of Porto, Portugal.

Despite all efforts made during the development phase to test the application thoroughly, errors
always creep to the operational phase. To fix these errors, a debugging phase is required, where
the faults are located and fixed. This, however, is a costly process [1] and locating faults can be
a very difficult task. Automating the process of locating the root cause of observed failures is
one of the possible ways to reduce the cost of debbuging.

In order to address this issue, tools like Zoltar [2] were developed. Through the use of generic
invariants, also known as screeners, it is possible to predict the location of a faulty code
segment, using Spectrum-based Fault Localization [3]. These fault screeners are software
constructs that detect errors on the values of variables [4].

However this method presents some obstacles to its use on real applications. Using a fault
screener on all occurrences of every variable creates an immense overhead. To reduce this
overhead, it is necessary to decrease the number of instrumented points on the code. To achieve
this, a possible solution would be to discover what are the collar variables of the system and
only monitor those variables. According to Tim Menzies [5], collar variables are the key
variables of the system that truly influence its behavior.

Another situation faced when using screeners is the accuracy of the results given by the
screeners. Fault screeners are prone to produce erroneous results. These results can either be
false positives, when an unexistant error is detected, or false negatives, when no error is detected
in the presence of one. This happens because of the training screeners must go through during
testing of the development phase. Since each passed test increases the range of values that the
screener allows, the number of tests affects the rate of false positives and false negatives [3]. So,
it is necessary to know the training a screener needs, to provide the most accurate results.

With this work it is expected the implementation of a lightweight prototype capable of detecting
the collar variables of a system under test and evaluating when the instrumented screeners for
those variables have received enough training to be used. By achieving these goals, it is
expected to make the use of fault screeners for automatic software fault localization a viable
option.
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Facebook Filter Plugin

L. Gongalves 1, E. Rodrigues 1, T. Silva 2, P. Abreu ?
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The huge supply of information content in the Internet and its continuous growth makes the
selection process more difficult for end users. Many filtering systems [1] have been created to
help users wade through the large amount of information, but they proved ineffective, not just
because of the information overload, but also because of the type and quality of the information
deemed relevant to users.

This particular problem is being experienced by Facebook users. They see their Facebook page
incessantly populated with irrelevant content, which significantly hinders reading what is indeed
relevant for them. Facebook has made a first attempt at solving this problem by creating their
own filtering system,which sorts the user stream based on some notion of relevance. However,
their approach is not very effective since it often misses to identify the posts which are indeed
the most relevant to users.

Concerned with this problem, our research focused on developing a more effective filtering
system, capable of finding the real user preferences. Recent studies point to the existence of an
user profile that can be personal and selective, which becomes more efficient and responsive
when it is built in a filtering system. So choosing the best features for a user profile is crucial on
a filtering system.

The result of our research is the Facebook Filter Plugin, a web-service that uses four different
APIs that work together to build a content filtering system. It uses Facebook API, Google
Prediction API, Google Cloud Storage and Google Chrome Extensions.

Google Prediction API is a service that enables the creation of "smarter" applications. This
intelligence comes from capabilities of pattern combinations and machine learning to analyze
data that is repeated on a recurring basis and predict possible future results. In other words, it
predicts new results through historical data obtained by the user. To use this service we also
need Google Cloud Storage which is a RESTful service for storing and accessing out data in
Google’s infrastructure [2].

The application runs on the browser as a Google Chrome extension. It adds some changes to
Facebook page to “activate” the true application features. The filtering system relies on the
user’s “Like” history to train a personalized model. The system keeps adapting the model by
receiving further “Like” or “Dislike” signals from the user, which in turns keeps improving the
relevance of the filtered content.

References:
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The Mathematics Behind Google - PageRank Algorithm
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PageRank is an assignment of importance to pages based on the hyperlink structure of the Web.
It is fundamental to current conceptions of Web search [2]. The pagerank value explains why
pages precede others in the Google search. Larry Page and Sergey Brin developed an algorithm,
named PageRank Algorithm, with high performance in the web search. This algorithm made
Google such an efficient search engine!

Behind PageRank Algorithm there are many interesting mathematical aspects. Our goal with
this work is to present some modeling aspects of the web, pagerank and its efficient computing.
The model for PageRank uses the hyperlink structure of the web to build a Markov chain with
transition probability matrix P [1]. Pages in the web are organized according to its pagerank
value. Hence, when we submit a query in Google™ the links that appear are organized by
pagerank (Fig.1).

¥

page-rank url
2 0.3936 http://sigarra.up.pt/fcup/web_page.inicial
£ 3  0.3032 htep://www.fc.up.pt/fcup/index.php

@ 1 0.3032 http://www.fc.up.pt

Figurel: A simple model for the url FCUP with 3 pages and respective pagerank value

Regardless of the method for filling in and storing the entries of P, PageRank is determined by
computing the stationary solution n” of the associated chain. That vector n” can be found
determining the dominant eigenvector of P [1].

In our work we present a version of PageRank algorithm in Matlab™ that can calculate
pagerank in real time using power method.

Finally, we will present some current research trends in this area.

References:
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Obesity: the role of melanocortins in rat adipose tissue

B. Sousa-Pinto', L. Goncalvesl, B. Almeidal, A.R. Rodriguesl, 1. Tomada 1, D. Neves' and
A.M. Gouveia'?

'Department of Experimental Biology, Faculty of Medicine and IBMC of University of Porto,
?Faculty of Nutrition and Food Sciences of University of Porto

The melanocortin system is composed by several melanocortins (adrenocorticotropic hormone,
alpha, beta and gamma melanocyte - stimulating hormone) that act through five subtypes of
receptors (MC1R-MCS5R). It is well known its role on energy homeostasis and, particularly, the
melanocortins expressed at the central nervous system are extensively involved in the regulation
of food intake and body weight. However, the role of melanocortins in peripheral tissues, such
as adipose tissue, remains to be clarified. There is evidence that intravenous administration of
melanocortins reduces food intake, by a central nervous system independent mechanism [1].
This and other findings suggest the involvement of the melanocortin system in the regulation of
energy balance at peripheral tissues. The study of the mechanisms through which this system
operates is thus of great importance, considering the perspective of development of novel
pharmacological therapeutics, vital for treatment of diseases like obesity.

The first aim of this project was to evaluate the expression of the five melanocortin receptors
(MCRs) in rat adipose tissue, since there is no consensus about which MCRs are expressed in
both human and rat adipose tissue. Qualitative RT-PCR experiments revealed that the five
subtypes of melanocortins receptors are present in rat adipose tissue (previous studies only
described the expression of MC4R and MCS5R [2]). Further, we intent to evaluate the influence
of a high fat diet (HFD, 45% fat content) in the MCRs expression levels in subcutaneous,
mesenteric, peri-renal, and gonadal rat adipose tissues. Real-time PCR analysis revealed that
MC2R level was higher in peri-renal than in mesenteric or subcutaneous adipose tissue from rats
fed with the control diet (4% fat content). However, no statistically differences were observed in
MC2R expression between HFD treated rats and controls. These results suggest that the fat
content in diet does not influence the expression of MC2R in rat adipose tissue. Real-time PCR
analysis of the other receptors is still in progress.

References:
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Ghrelin decreases the IOP in an acute glaucoma model
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! Department of Physiology and Cardiothoracic Surgery, Faculty of Medicine, University of Porto,
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% Department of Ophthalmology, Hospital Sdo Jodo, Porto, Portugal.

Introduction

Ghrelin and des-acyl-ghrelin are two peptides derived from the pro-ghrelin. Ghrelin, an acylated
28 aminoacid peptide, is the endogenous ligand of the growth hormone somatosecretagogues
receptor-type la (GHSR-1a). Des-acyl-ghrelin lacks the acyl group and does not bind GHSR-1a.
In the eye, ghrelin promotes the relaxation of the iris’ sphincter muscle independently from
GHSR-1a and dependently on prostaglandins. On the iris’ dilator muscle ghrelin promotes
relaxation, mediated by the GHSR-1a. Ghrelin’s aqueous humour levels were determined in
patients with glaucoma. Glaucoma consists on an optic nerve damage, appearing subsequently
to an increased intraocular pressure (IOP) in the majority of cases, being ghrelin’s aqueous
humour levels significantly decreased in glaucoma patients.

The aim of this study was to evaluate the effect of the ghrelin and des-acyl ghrelin in the
intraocular pressure in an animal model of acute glaucoma.

Methods

The first part of the experimental protocol was the calibration of the Tonovet® tonometer, used
to measure the IOP. The external calibration involved the cannulation of the eye’s anterior
segment with a 25G needle, connected to a pressure transducer and to a 0,9% NaCl reservoir,
which enabled us to alter the IOP. IOP values varied from 5 to 60 mmHg. For each pressure
level, IOP was measured both with the pressure transducer and the Tonovet tonometer.

In the second part of the protocol acute glaucoma was induced in rabbit and in rat animal
models through an intravitreal injection of 20% NaCl (50uL). In rabbits, we studied the effects
of ghrelin (10*M, n=6), in the presence or absence of L-NAME (a NO synthase inhibitor;
150mg/Kg; 500 uL; n=11) or ketorolac (a COX inhibitor; 30 mg/mL; 500uL; n=7).Des-acyl-
ghrelin’s effect (10*M, n=7) was also evaluated. In the rat, only ghrelin’s (10*M, n=8) effect
has been studied yet. All the results were compared to a control group which did not receive
ghrelin or des-acyl-ghrelin.

Results
The real IOP was compared to the tonometer measurements, and we concluded that there is a
linear correlation (Tonovet = — 0,331 + 0,750 real) between the two variables, being that the

tonometer underestimated the real IOP. Our results showed that ghrelin promotes a decrease in
IOP 0f 20,8 + 5,0 mmHg (47,9 + 11,6%), in rabbits, and of 12,2 + 3,5 mmHg (41,4 + 12,2%) in
rats, while des-acyl-ghrelin did not significantly change IOP. When keterolac or L-NAME were
added, ghrelin’s hypotensive effect was completely blunted.

Conclusion

Ghrelin promotes a significant and sustained decrease of the intraocular pressure in acute
glaucoma models. This effect is independent of GHSR-la and dependent on NO and
prostaglandins.



Chronic ingestion of high-fat diet and energy restriction modulates
expression of VEGF, VEGR2, angiopoietins and Tie2 in aged rat
myocardium.

D. Fernandesl, I. Tomadal, H. Almeidal, D. Neves'

'Department of Experimental Biology, Faculty of Medicine and IBMC, Universidade do Porto, Portugal.

Regular intake of hyperlipidic diet and obesity induce endothelial dysfunction that always
precedes the onset of atherosclerosis and cardiovascular diseases (CVD). Furthermore, the
association of regular high-fat food intake with advanced age seems to be particularly
hazardous, considering that CVD constitute a leading cause of death in the aged population.
Indeed, both factors contribute independently to structural and molecular modifications of the
heart, such as fibrosis, and deregulation of expression of angiogenic factors and their specific
receptors [1,2]. Herewith we aimed to characterize the cellular organization of the heart and the
expression pattern of vascular endothelial growth factor (VEGF), angiopoietin 1 (Angl),
angiopoietin 2 (Ang2) and receptors VEGFR2 and Tie2 in young and aged rats under high-fat
diet and energy restriction.

Adult male Sprague-Dawley rats (8-wks old) were divided into three groups (n=15): a control
group (C); a group of rats fed with hyperlipidic diet (HF) and another subjected to energy
restriction (ER). In each group, 5 rats were sacrificed when ages 6, 12 and 18 months. Dual-
labelling immunofluorescence detection of the endothelial protein PECAM (platelet/endothelial
cell adhesion molecule) and a-actin, VEGF and VEGFR2, Angl or Ang2 and Tie2 were
observed in an Apotome fluorescence microscope. Besides, we performed morphometrical
analysis of smooth muscle content in the myocardium after imunohistochemical detection of a-
actin. Semiquantification of VEGF and VEGFR2 was made by Western blotting.

The expression of PECAM was restricted to the endothelium and a-actin to smooth muscle layer
of myocardium’s blood vessels in all experimental groups. VEGF and VEGFR2 were detected
in endothelium and in lower extension in the cardiomyocytes. It was verified that VEGF
expression was significantly reduced in 18-months rats under consumption of high-fat diet
compared with age-matched group, and that VEGFR2 expression significantly decreased during
aging. Expression of Tie2/Angl was observed in the cardiomyocytes in all groups and co-
localization of Tie2 and Ang2 was detected in endothelial cells and cardiomyocytes.
Morphometrical study concerning the perivascular smooth muscle layer demonstrated a
significant decrease in the treated groups compared with controls.

Overall, the data suggest that aging and fat content of diet modulate vascular mechanisms of the
heart; nevertheless, further molecular studies will be necessary to elucidate this hypothesis.
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Effect of body position on girths in older adults
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Standards for anthropometrical assessment determine that anthropometric measurements must
be taken on the subject assuming a standing position or, sometimes, a sitting position, although
not always possible. The effect of body position on anthropometric measurements has not been
studied. This is clinically relevant because it may lead to biased results of undernutrition
screening tools. The main purpose of this study was to evaluate the effect of body position and
symmetry on girth assessment.

A cross-sectional study was conducted on 102 older adults. Measurements were conducted
while the subject was standing, lying down and also on both the right and left side of the body.
Mini Nutritional Assessment Short-Form® screening tool was used to search for eventual score
differences according to calf circumference and was assessed with the subject again standing
and lying down.

Significant differences were found in regards to body position, though an exception was found
for waist and mid-thigh (p < 0.001). A high correlation (» > 0.90) and high agreement (k > 0.79)
between the two body positions was found and no differences were found between right and left
side of the body for all the body girths.

In conclusion, differences found between body positions do not have impact on nutritional
screening for clinical purposes. Furthermore, these data confirm body symmetry for arm girth,
calf circumference and mid-thigh girths.



The Influence of Obesity and Gestational Weight Gain on the Newborn
Weight in a Group of Woman with Gestational Diabetes

L. Braz 1, F. Fonsecaz, L.Figueiredo3
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23 Centro Hospitalar do Alto Ave, EPE /Service of Nutrition

The Gestational Diabetes is associated with numerous complications for mother and fetus. The
previous weight before pregnancy and the gestational weight gain have been associated to the
newborn weight.

Objective: Evaluate the association of the previous BMI and the weight gain during pregnancy
with the newborn weight.

Methodology: In this retrospective study participated 257 pregnant women with gestational
diabetes. It were collected sociodemographic and anthropometric data from mother and
newborn. It was held multiple linear regressions to predict the newborn weight. The statistics
analysis was done using SPSS 18°.

Results: Of the women evaluated, the following categories of BMI were analysed: normal
weight (45%), overweight (33%) and obesity (22%). The average weight gain (Kg) in the
groups was 10.7+4,2, 10,5£5,5 e 7,1£5,9 respectively, from which 39,3% and 35,5% of the
women with overweight and obesity had a weigh gain above recommended. The macrossomia
prevalence was 2%. The previous BMI (p<0,001), weight gain( p<0,001), gestational age on
birth (p<0,001) are predictive of the birth weight. Women with previous overweight and obesity
have 1,4 and 3,5 times more chance to give birth to a newborn large for gestational age when in
comparison to normal weight women. The weight gain above IOM recommendation, doubles
the risk of newborn large for its gestational age, although with no significant statistically
meaning.

Conclusion: The pre-pregnancy BMI and weight gain during pregnancy are predictive of
newborn birth weight in women with gestational diabetes.



DEDENDERA - An illness-cure journey for the female reproductive
system and the voice through an artistic work
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This artistic work has its focus on the feminine body, plenty of fluid and cellular memory.

Through fine art print studio methods, it establishes the crossing between anthropological
studies and medicine, in the sense that it explores artistically how dealing positively-negatively
with an awaiting circumstance (either personal or generational) weakens the basin organs such
as the reproductive system, or strengthens it in a way that it enables women to overcome
genealogical gynaecological problems.

For this work I’ve attended conferences, read different approaches from gynaecologists and
therapists and even served at a birth house as a volunteer. It was also relevant the empirical
experience as a doula apprentice as well as a singer since it also builds up a connection with the
voice and how its colour is influenced in an endocrinal and physiological way, and how it is able
to produce frequencies in order to nurture the basin back again.

I’ve worked over material from pathological anatomy, specifically on irregularities of the
feminine reproductive device. The series culminate in the use of this sort of materials of
complex character (Fig. 1).

Fig. 1
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Comparative study of methodologies for assessing the
hydromorphological quality of river systems

s ]
S. Teixeira

'Department of Geosciences, Environment and Territorial Planning, Faculty of Sciences,
University of Porto, Portugal.

The present study compared four methods used to assess the hydromorphological conditions of
river systems, two European and two American.

The field results obtained with three of those methods — RHSI, HIDRI® and AVH® - were
compared to evaluate which of them was the best adapted to the characteristics of rivers in
northern Portugal.

Field work was conducted between February and May 2011, in five sampling points, in the
rivers Ancora (S3o Lourengo da Montaria), Sousa (Senhora do Salto) ¢ Lega (Ermesinde;
Ribeira do Arquinho e Maia Ambiente).

From the comparison of the results, the AVH was considered the most adequate method. Based
on this method, a new methodology, adapted to the characteristics of the region, is proposed,
also including features from the other methods used in the study.

This study revealed that the methods discussed did not applied effectively to the sampled
locations, because they contain features that cannot be found in the rivers in the North of
Portugal, or because they are difficult to assess due to the lack of the necessary information.

The development of the initial form for the channel characterization was based on the concepts
presented in the method of Rosgen (the fourth method used in the study, which does not require
field work at this level of application), in order to obtain an overview of the channel features.

The ultimate goals of the new method are easiness of implementation by all observers,
experienced or not; quick gathering of all the information needed; and the use of concepts that
are easy to understand avoiding, as much as possible, ambiguities in the final classification.
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Observation of the Douro River Plume Using Satellite Images
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River plumes are a mixture of fresh water and river sediment load, with some dilution caused by
currents [1]. They play an important role in a marine ecosystem due to their capacity to deliver
sediments, nutrients and pollutants to the adjacent coastal region [2]. Satellite observations of
the optical proprieties of coastal surface waters can be used to distinguish turbid plume water
from ambient water masses, particularly based on increased concentrations of suspended
material in the plumes. Using satellite images, instead of traditional ship-based surveys, the
extent of the plume can be monitored with synoptic and frequent overviews of the coastal zone
leading to a more effective analysis of the temporal and spatial variability of the plume [2].

The main objective of this work is to develop a method to observe the temporal and spatial
variability of the Douro river plume, off Portugal. We have used MODIS-Aqua normalized
water-leaving radiance at 547 nm (nLw547) obtained from July 2002 to July 2011. The area of
study was divided in three regions and a time series of the plume area has been created for each
region. The plume area was evaluated through the sum of turbid pixels. A pixel was considered
turbid if the nLw547 exceeded the threshold of 1.3 mWem™ um™ sr™' [2]. The time series of the
plume area is compared with the Douro river water volume (at Crestuma dam) and wind speed.

Using this method, we found that the Douro river plume follows a pattern of temporal variation
with two phases of visibility per year In the middle of these two phases, the plume size is very
low. However, at the end of 2002 and 2009 this pattern is not verified, probably due to the
occurrence of a high water volume. Finally, we observe that when the water volume was low
(reduced river outflow), the plume size was influenced by southerly winds.

We believe that the proposed methodology is a promising approach for the river plume size

evaluation through satellite measurements, but further studies will be needed to reach conclusive
results, and develop further the methodology presented here.

References:
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Linear alkylbenzene sulfonate (LAS) removal present in commercial
laundry wastewater in anaerobic fluidized bed reactor

T.Z.Macedo', J. K. Braga', M. B.Varesche'

'Department of Hydraulics and Sanitation, School of Engineering of Sdo Carlos, University of Sdo
Paulo, Brazil.

The laundry is an important service sector in the commercial area and the surfactants are the
major active ingredients of laundry detergents. Linear alkybenzene sulfonate (LAS) is the most
synthetic surfactant produced worldwide. Although are witnessed a growing number of studies
in seeking alternatives to the surfactants removal, they are still scarce. Thus, developing
technologies which allow not only the removal but the anaerobic surfactants mineralization in
commercial laundry wastewater treatment justifies the relevance of this research.

The fluidized bed reactor was made of acrylic, 100 cm in length (L) and 4 cm internal diameter
(D) and a total volume of 1256 mL. The hydraulic detention time (HDT) was 18 hours for 174
days and the temperature was maintained at 30°C. The reactor was inoculated with sludge from
a UASB reactor treating swine culture wastes and it was fed with synthetic substrate [1] plus
laundry wastewater for concentrations of LAS in the range of 10 mg L' and 30 mg L. The
reactor behavior was accomplished by the following analyses: chemical oxygen demand (COD),
pH, alkalinity, solids, sulfate [2], bicarbonate alkalinity [3], volatile acids [4], LAS [1]. The
reactor was operated in two stages: stage I (10 mg L of LAS and 637 + 80 mg L™ COD) and
stage 11 (30 mg L™ of LAS and 723 + 82 mg L™ of COD).

The removal efficiencies of organic matter and LAS were 84.7£9.6% and 74.6+14.1%,
respectively, in stage 1. In stage II it was obtained, respectively, 91.1£3.9% and 68.2+16.9%.
Despite the increase in LAS influent concentration has not prejudiced the organic matter
removal, the LAS removal efficiency significantly decreased (68.2+16.9% for LAS influent
concentration of 23.9+5 mg L™).

The reactor proved highly efficient in the removal of organic matter, analyzed in terms of
filtered COD, which was not influenced by presence of LAS. Thus, the anaerobic fluidized bed
reactor containing immobilized biomass can be considered a feasible reactor configuration for
treating real wastewater with LAS.
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Volatile organic compounds (VOCs) are important environmental pollutants originated from
petroleum refineries, fuel storage and loading operations, painting and printing operations, and
motor vehicles [1,2]. Catalytic oxidation is an environmental friendly technology for VOC
abatement that requires low temperatures (around 250-500 °C) and causes less NOx formation
[1,2].

The purpose of this work is to prepare metal oxides for the catalytic oxidation of volatile organic
compounds. Single and mixed oxides were prepared by an exotemplating method [1-3]. Two
carbon materials: carbon xerogel (CX) prepared by a previously described method [4] and
commercial activated carbon NORIT ROX 0.8 (AC), were used as templates in the synthesis of
copper, iron and nickel oxides. A thermal evaporation method (EM) was additionally used for
the synthesis of mixed oxides [S]. All synthesized samples were characterized by
thermogravimetry and differential scanning calorimetry, N, adsorption at -196 °C and
temperature programmed reduction. The materials obtained were tested for VOC (ethyl acetate)
oxidation.

The mixed oxides prepared by EM were very effective in the oxidation of ethyl acetate. Co-Ce
2:1 EM, for example, showed the best performance with 100% conversion to CO, attained at
225 °C. Cu-Ce prepared by exotemplating with CX, the best catalyst prepared by this method,
catalyzed the oxidation reaction to full conversion at about 240 °C. In terms of single oxides,
CuO showed the best performance. Nevertheless, the exotemplating procedure did not lead to
more active Cu, Fe and Ni oxide catalysts, in comparison to their commercial counterparts.
Acknowledgements: Funding from IAESTE (PT/2011/59) and APIET (for XC), FCT and FEDER in the
framework of Program COMPETE (Project PEst-C/EQB/LA0020/2011), and CIENCIA 2007 program
(for SACC).
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Currently, one of the main worldwide concerns is the growth of surface water and groundwater
pollution. In particular, water contamination by pesticides is a severe problem due to their high
solubility in water, low-sorption affinity to soils, high toxicity, high chemical stability, potential
for bio-accumulation and low biodegradability. The risk to aquatic organisms and the human
being is prominent.

Among the different approaches that promote pesticide degradation, and considering their bio-
recalcitrant character, advanced oxidation processes (AOPs) have been recognized as especially
efficient when compared to conventional technologies [1]. AOPs are chemical processes
characterized by the production of hydroxyl radicals (HO"), which are extremely reactive and
unselective oxidants.

In Portugal, the management of the empty phytopharmaceutical plastic containers, resulting
from application in agriculture, is accomplished by VALORFITO. The collection of empty
containers focus only on the primary containers of plant protection products, classified as
hazardous wastes. In 2010, there were 416 operational reception spots and around 221 tons of
containers were collected. The current plastic containers treatment is performed in EGEO-
SISAV-CIRVER facilities, where the containers are screened, shredded into small pieces,
granulated and washed using a steam system. The washed plastics are recycled and the hazard
sludge produced is disposed in a landfill.

This study focuses on the development of an alternative treatment solution for the
phytopharmaceutical plastic containers, in order to avoid the production of hazardous sludge
and further disposal in landfills. This treatment consists of washing the shredded plastic
containers and treating the resulting wastewater contaminated with pesticides combining a
biological treatment, performed in an immobilized biomass reactor (IBR), with an AOP in
heterogeneous (TiO,/UV or TiO»/H,0,/UV, both with and without acidification) or
homogeneous (UV, H,0,/UV, Fez+/H202/UV or Fe2+/H202) phase. The photocatalytic treatment
took place in a solar pilot plant with compound parabolic collectors (CPCs). This process leads
to the degradation of pesticides and consequent enhancement of wastewater biodegradability,
allowing its further treatment in an aerated biological reactor, so that the achieved final effluent
may comply with the discharge limits imposed by the Portuguese Legislation.
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Copper is an essential metal to aquatic life that is generally present in surface waters. Besides
naturally occurring concentrations of copper (reported from 0.50 to 30 pg/L) in freshwater
systems, copper is identified as an anthropogenic pollutant and it may become toxic to some
forms of aquatic life at higher concentrations [1]. Thus, copper analysis in estuarine and coastal
water is relevant.

As the copper is present in low concentrations in natural water, a variety of techniques have
been used to quantify trace dissolved copper concentrations, like voltammetry, inductively-
coupled plasma atomic emission, flame atomic absorption spectrometry and electrothermal
atomic absorption spectrometry [2]. However, most of these methods are not applicable for in
situ monitoring of this analyte.

In this work, a simple, rapid and sensitive reverse flow injection analysis (rFIA) coupled with a
1 m liquid core waveguide capillary cell (LWCC) was used to determine copper in estuarine
water samples. The spectrophotometric determination of copper was based on the colorimetric
reaction with bathocuproine [3]. The different physical and chemical parameters of the flow
system were selected to provide maximum sensitivity and good repeatability (CV < 5%). The
influence of salinity variation on the determination was evaluated and the analytical
characteristics of the LWCC flow cell were compared to a conventional U-shaped flow cell.

The detection and quantification limit of copper for LWCC were respectively, 0.90 pg/L and
1.30 pg/L and the relative standard deviation (n=5) in the analysis of fresh water certified
reference materials was < 2%.
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The way of vegetation composes a space, since its organization, structure and morphology, has
effects on several climatic variables that are felt in a given space. This allows creating different
climate contexts on a micro scale which, in turn, manifest themselves in bioclimatic comfort,
conditioning the choices of a space for active or passive leisure.

This presentation rises from a multidisciplinary project that begun in 2011 [1], which integrates
various scientific areas such as landscape architecture and applied climatology.

The project had as one of the main objectives understand the effect of vegetation’s organization
and structure in some climatic variables which act on the bioclimatic comfort, particularly in a
green open space. In this case were Serralves’ gardens, which by their hypsometric, extent and
morphology revealed as a good laboratory for study. It's about some of these results that this
exposition will focus.

To obtain the climatic data there were performed itinerant measurements for the following
variables: temperature, relative humidity and wind speed, on two routes that extend through the
Serralves’ gardens. Seven fixed sensors were also installed to allow the acquisition of
continuous data for temperature and relative humidity.

The analysis through the use of multivariate statistics and bioclimatic indexes calculation
allowed us to recognize different contexts bioclimatic under the effect of the presence / absence
of vegetation and shadow / light spaces. This result reinforces the importance attached to green
open spaces as climate regulators, through the directly or indirectly relationship which establish
with the effects of climate change. Considering this, green open spaces contribute to the human
being adaptation to the climatic changes, increasing his bioclimatic comfort and urban quality of
life.

[1] Projectos Pluridisciplinares | Concurso 2010. Projecto “O efeito da Bioestrutura dos espagos verdes
no conforto bioclimatico” (codigo 164)
(http://ijup.up.pt/pluridisciplinares/documentos/Categoria_Geral.pdf).
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This paper focus on two main goals: devising a strategy for designing a system of greenways in
the area considered “City of Gaia” in the Municipio of Vila Nova de Gaia and the
implementation of the design of a greenway subsystem based on optimizing the spatial
arrangement of the green spaces in the areas of urban expansion.

By categorizing and analyzing the territorial characteristics it was achieved the design of a
greenway system. This track features five greenways, three of which are connected to form a
subsystem. Using this subsystem, calculations were performed in order to determine the areas of
urban expansion to be used for green space. The design was aided by the remaining green areas
in the territory, as well as the spaces that, by their function or type, were consistent with those of
greenways. This work climaxes with the creation of a conceptual project for the subsystem of
greenways, including the proposal of spatial organization of the areas of urban expansion and its
connections, and in connecting it with other components of the territory form greenways.
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Tourism is recognized as a competitive activity with economical potential in our country. Its
relevance as a growth and development trigger is remarkable, as well in the National, as in the
Regional and in the Local scale.

Given such strong impact in the economy’s competitiveness, Tourism is contemplated in several
documents of National Strategy and Policy.

Tourism, in general, and Nature Tourism in particular, establish a very close tie with the
territories, its resources, and therefore, with environmental preservation and valorization. This
territorial approach, confides to the municipalities a double role of promoting local development
and managing land planning.

The aim of this project is to analyze the political and legal framework of Nature Tourism,
through the several National, Regional and Local Policy documents, particularly the fund
structures available in the period regulated by the European program QREN 2007/2013.

This research is based on life experience in work environment, and in the analysis of different
market actors’ perspective, as well as governments’, consulters’, professionals’ and
associations’ perspective of which will be the future role of the municipalities in the
development of Nature Tourism.

The study case is the Valongo Municipality, which, for its urban characteristics allied to its
natural conditions, is very suitable for the development of Nature Tourism activities, and
therefore, Valongo is a municipality with particular touristic potential in this field.
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This work addresses the issue of quality of urban life under the Master Course in "Risks, Cities
and Planning" branch "Urban Policies" and a stage in Porto Vivo, SRU.

Conceptually this work is based on the conceptual approach of Allardt (1993) and the notion of
well-being on the dimensions Being, Having and Loving. In analytical terms the methodological
approach developed is inspired by Hancock (2000) when, he conceptualizes the quality of life in
quantitative and qualitative dimensions, which are developed individually or collectively.

In the subjective dimension (qualitative) analyzes the perceptions of individuals living in urban
areas. In the analysis method, we analyzed 1007 questionnaires, which represent the population
living in different urban contexts in Portugal. This analysis is mainly focussed on the urban
amenities in the vicinity of place of residence (environmental conditions, equipment and
services, transport and mobility, housing and work, public space and urban image, citizenship
and governance). The analysis provides important information for the reflection of urban
policies in different urban contexts.

In the objective dimension we have created an information system for the city of Oporto, which
allowed us to assess the quality of life around two levels: the individual and collective (here
selected housing). Thus cross individual characteristics with the territorial conditions.

The work showed territorial patterns capable of supporting urban regeneration policies.

The chosen conceptual framework and methodological approach developed shows virtually able
to support monitoring and evaluation of urban policies.



Porto and Vila Nova de Gaia, near the Douro
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The theme was selected — the waterfronts and public spaces — because it has a major role in the
competitiveness strategies of cities that are associated with urban regeneration processes. The banks of
Douro river — with the cities of Porto and Vila Nova de Gaia as landscape — were chosen to develop the
theme.

The aims of this study are to relate additional disciplinary areas, like urban planning and urban
management, in a waterfront landscape (specifically in the cities of Porto and Vila Nova de Gaia) and
also discourse about the importance and opportunity to implement a Geographic Information System
(GIS) as a tool to support decisions in terms of public spaces management.

The question is to demonstrate the ability of GIS tool to monitor, evaluate and manage the appropriation
of public space and its suitability for obtaining spatially referenced data, particularly on how people
interact with urban space in their daily life, which means, in their journeys through streets, squares,
gardens and other public spaces compositions.

The purpose is to create a management model based on multivariate analysis on how the public space is
used. The model will standardize the behaviours of users and get to know the favourable conditions to
the occurrence of urban life, thereby contributing to taking the decisions best suited to reversing the
negative trends that happens during the enjoyment of public space, promoting, in this way, better
management.

Considering the aim of contributing to the public space better management based on GIS technologies,
this work studies the issues of waterfronts and public spaces, correlates the context of the study area of
Porto and Vila Nova de Gaia along the banks of the Douro river and also outlook the build of a
management model based on their practice and knowledge of the conditions that determine the variation
of the intensity of certain patterns of urban life that occur in public space.

The purpose of formal creation of a methodology for developing a GIS applied to the public spaces of
Porto and Gaia, alongside the Douro river, sets up an opportunity to know which variables that determine
the best conditions for the occurrence of urban life in the public spaces of these waterfronts, enabling a
consistent and effective management.

Keywords: Oporto, Vila Nova de Gaia, historic center, public space, waterfronts, urban
renewal, GIS.

FB"!_I?-D Histaricgo
viPorte.. | s
Vila Nova de Gaia ?




The historic center of cities in the dynamics: The historic centre of
Oporto

M. Esperanca de Carvalho 1,

! Department of Geography, Faculty of Letters, University of Porto, Portugal.

Cities dynamics as well as cities competitiveness requires a cohesive, harmonious and entering
developing of its territory. In several cities, historic centers are viewed as a nucleons with
limitations to a full development. These limitations transcend the urban aspects, being
sometimes the reflection of an evolutionary framework of several generations of policies,
programs and visions about the role of historic centers and the way how to live with their
heritage.

Currently, urban policies are focused on rehabilitation strategies, giving them value. We intend
to analyze the evolution of policies regarding the promotion of the built heritage in general, and
the historical centers in particular. The guidelines for distinguished urban planning thoughts
from an crono-urban analysis since the XIX century are presented in this work.

Due to its historical, cultural and patrimonial characteristics, the Oporto Historical Centre arises
as an example of considerable dimension having suffered stratified moments of occupation till
the present. Therefore its study reveals as an inviting challenge.

Finally, the Oporto Historic Centre not only reflects the features, events and issues listed above,
as underline the applicability of the framework of urban policies and programs targeting urban
regeneration. Moreover, at the same time it makes clear is important to implement other
measures in the future, in order to extend / improve the efficiency of existing policies and
programs.

Keywords: Historical Centre, Urban Policies, Urban Programs, Urban Renewal, Porto,

Historical Centre.
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Housing cooperatives and the crisis — Which Answers?
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The economic housing cooperatives have a long history promoting social housing. The State’s
policy to support the cooperatives has had "ups and downs", a situation that has had
consequences on its production. Nevertheless, and despite the constraints they had to face, many
cooperatives managed to survive.

During the crisis in the housing sector, to which cooperatives are not exempt, the aim of this
communication is to understand the effects of the crisis in this sector and to identify the
innovative responses that have been promoted in order to face and mitigate it’s effects.

This communication is based on the analysis of three case-studies — Sete Bicas, CETA and
SACHE Cooperatives — and it uses the method of directly interviewing the cooperatives’
directors to collect the information.

To achieve the goal of this communication, we proceeded to prepare a brief theoretical
framework which discusses the genesis and history of housing cooperatives in Portuguese
territory. We considered important to make a brief characterization of our three case-studies,
through the junction of the existing documentation and the information provided by the ones
responsible. We conducted a direct interview to three of the cooperatives’ directors so we could
achieve the objectives outlined for this study.

The situation that we live in large urban centers, together with the aim of our study, allowed us
to conduct the interviews in order to better understand the performance of cooperatives to face
the current reality and what structural reforms are considered to be implemented. Thus, the
analysis of the interviews allowed us to rank the problematic situations indicated by each of the
three directors interviewed, as well as highlight some innovative processes and responses that
are being run.

The valuable contribution started by the CHE’s in the seventies in our country is undeniable,
and during the troubled times we are experiencing, it is essential to harness all the expertise that
is common to it. By privileging urban regeneration logic, stimulating leasing, construction and
management of senior and geriatric housing, establishing more cohesive partnerships between
the CHE's, Local Authorities and Central Administration, we will find, surely, strategies aimed
to develop more effective action mechanisms for the cities’ politics. It is necessary to face the
crisis as a vehicle for achieving economic and environmental sustainability, as we believe it is in
times of crisis that great solutions and new ideas are born.

MATOS, Fatima Loureiro de (2001) A habitagdo no Grande Porto uma perspectiva geografica da
evolu¢do do mercado e da qualidade habitacional desde finais do séc. XIX até ao final do milénio.
Dissertagdo de douramento, Universidade do Porto, Porto.
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Leonese dialects in Portugal: linguistic-genetic relationships through
Y chromosome analysis

S. Marguesl’z, M.J. Pratal’z, L. Gusmﬁol, A. Amoriml’z, L. Alvarez'

"Institute of Molecular Pathology and Immunology of the University of Porto (IPATIMUP), Portugal.
? Department of Biology, Faculty of Sciences of the University of Porto, Portugal.

Although Portugal is well recognized for its linguistic homogeneity, an exception does exist -
the Leonese dialects located in the North-Eastern region of the country. Among these, the
Mirandés, spoken in the Miranda do Douro municipality, is the most notorious and spread.
Some historical processes had an important role for the establishment of the Leonese dialects in
the area, mainly the entry of population from the kingdom of Leon, which in the 13"t century
resettled the region. Conversely, another theory suggests that the language was already
established in the area, due to a past cultural assimilation. Despite historical events, the intrinsic
geographic isolation of the region, until recent times, is the main reason for the current
persistence of the Mirandés [1]. The previous considerations made the Mirandés language and
the Mirandés speakers a case study that has been continuously analyzed from a linguistic and
historical point of view. Therefore, this project aims at exploring a new perspective, analyzing
the correlation between spatial distribution of the dialects and genetic composition of the
speakers.

As part of a major project that intends to genetically characterize the populations of these regions, this
work is centered in the analysis of the male specific region of Y chromosome (MSY). Due to the
distinctive characteristics of the Y chromosome, the study of the MSY provides the genetic
composition of a given population from the perspective of paternal lineages. Specifically, a set
of 27 binary markers were hierarchically typed with the SNaPshot technique, as previously
described [2]. Complementarily, 17 Y-STR loci were also analyzed (AmpF1STR Yfiler).

The analyzed Y-SNPs reveal 10 different haplogroups and, as expected, a high frequency of the
haplogroup R* (M173), the most common in Western Europe populations. Inside the R*
(M173) haplogroup, the R1b (M269) presented the higher frequency (60%). Other haplogroups
were also detected in significant proportions, namely J (12f2a), I (M170) and T (M70) found at
high frequencies in Jewish populations [3]. To further detail the haplogroup characterization, Y-
STRs were also considered. In conclusion, while these preliminary results point out a slightly
different composition in the population genetic background in this particular area, we hope that
further analysis will allow us to bridge the gap between linguistic affiliation and genetics.

References:
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[2] Gusmdo A, et al. (2008). A Perspective on the History of the Iberian Gypsies Provided by
Phylogeographic Analysis of Y Chromosome Lineages. Annals of Human Genetics; 72:215-27.

[3] Nogueiro I, et al. (2010). Phylogeographic Analysis of Paternal Lineages in NE Portuguese Jewish
Communities. American Journal of Physical Anthropology; 141:373-381.
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Human STR (Short Tandem Repeat) genotyping for forensic analyses (kinship investigations
and genetic profiling) and for population studies is currently done with commercially available
autosomal STR multiplex kits, the majority of which amplify a minimum of 15 markers in a
single PCR (Polymerase Chain Reaction). Although this number is usually sufficient for solving
simple kinship cases (e.g. paternity tests), our genetic identification laboratory (at IPATIMUP)
applies, in routine casework samples, two STR kits: Identifiler (Applied Biosystems) and
Powerplex 16 (Promega). Together they amplify a total of 17 STRs and share 13 between them.
This strategy not only increases the informativeness of the analyses (when compared to only 15
STRs from one kit), but also serves as a means of quality control assurance in the laboratory.
However, in situations as in deficient paternity cases (where access to the alleged father is not
possible) or in other complex kinships, additional genetic information is usually necessary in
order to obtain a sounder conclusion of the relationships involved. The recent adoption of new
European genetic markers, ESS (European Standard Set of loci), for European Union DNA data
exchange, has led commercial companies to develop new multiplex kits which include the
recommended five new markers, namely DI1S1656, D2S441, D10S1248, D12S391 and
D22S1045. Kits including the ESS loci, with increased PCR performance and sensitivity, are
available from Applied Biosystems (e.g. NGM kit) and Promega (e.g. ESX kit), and most
recently from Qiagen who has entered the forensic genetics market with very interesting
alternatives, like the ESS Plus kit. Therefore, it is worth re-thinking the laboratory’s strategy by
answering both the necessity of more informativeness and evolution to the current European
standards. Adoption of one of these new kits will not only increase the number of STR markers
analysed but should also allow for better analysis of degraded DNA samples since three of these
five markers are mini-STRs (amplicons < 200bp).

Application of a new commercial kit and new STR markers in routine casework implies
validating its performance and undertaking a genetic population study. Since it is the first time
that these five markers were genotyped, two commercial kits were used, namely the NGM kit
and the recently launched ESS Plus, to test for genotype concordance (it is expected that primer
pairs are different between Kkits).

A total of 246 unrelated donors living in Portugal were typed. Allele frequencies and parameters
of forensic interest were estimated for the 5 new loci and no deviations from Hardy-Weinberg
equilibrium were observed. Comparison of our sample with other European samples available in
the literature (e.g. Spain, Italy and Germany) revealed no significant allele frequency
differences. Also, no genotyping inconsistencies were observed between ESS Plus and NGM
kits.

This study reveals that the five new ESS markers are suitable for application in our laboratory’s
routine casework.
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America was the last continent to be colonized by humans and it has been suggested that the
first inhabitants arrived this continent at least 15000 years before present. The number of
migrations and the dispersion routes through North America are still not clarified: while some
studies propose a unique colonization route by land through Beringia and an ice-free corridor
towards the south, others indicate the possibility of a sea-route entrance via Siberia and the
Pacific coast.

The peopling of South America is even more controversial due to the persisting doubts on the
number and relevance of the migrations associated with the dispersion of native populations in
this subcontinent. However, the most accepted hypothesis is that the entrance was made through
Colombia and then subdivided into two different routes, one following the Andes chain and the
other into the Amazonian plains. Five centuries ago, when people from the old world, such as
Europeans and lately the Africans, arrived in Colombia, the territory was already colonized by
several ethnic groups of various linguistic families.

Aiming to add some clues on the above mentioned issues, studies with lineage DNA markers
such as mitochondrial DNA (mtDNA) and Y chromosome have been performed. Lineage
markers allow tracing back the history of populations because they are transmitted without
recombination to the descendants; these lineages are grouped into haplogroups, distinguished by
specific polymorphisms that tend to be geographically restricted. In the present study we
analyzed the mtDNA of two populations in Colombia — Embera-Chami (highland) and Cauca
(lowland) — in order to determine the ancestry of the observed lineages, including those
belonging to European and African haplogroups that could be explained by recent migrations,
during and after the colonial period. Based on the analysis of the Native American haplogroups
in both populations, we also intended to perceive if there are differences that could indicate
different migrations towards the South of the continent.

The mtDNA control region was sequenced for 98 samples from the two populations (38 Embera
and 60 Cauca) and compared with the revised Cambridge Reference Sequence. Haplogroup
frequencies were calculated and phylogenetic analyses were performed.

The majority of haplogroups found in both Colombian populations are typically Native
American (A, B, C and D), which contrast with Y-Chromosome data for Cauca group,
suggesting that the preferred mode of miscegenation was through Native American women and
non-Native American men. Furthermore, our preliminary results show that there are differences
between the two populations, which may result from distinct ancient courses.
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The Notch signaling pathway represents an essential mechanism activated during fetal
development that also regulates stem cell behavior [1, 2]. In mammals, Notch transmembranar
receptors (Notch-1, -2, -3 and -4) can detect and bind specific ligands, namely Jagged-1 and -2,
Delta-1, -3 and -4 [1]. After ligand-receptor binding, subunits from the receptors are cleaved and
act in the nucleus as transcription factor for specific genes [3]. The establishment of platforms
designed at the nanoscale to mimic the stem cell niche could give important insights on the
generation of diverse cell types ex vivo. The present work aims to develop innovative polymeric
substrates to control Notch signaling activation, envisaging future clinical applications.

Poly-(2-hydroxyethyl methacrylate), pHEMA, discs were synthetized and activated by N,N'-
carbonyldiimidazole (CDI) at different concentrations (0; 0.03; 0.3; 3 and 30 mg/mL) and
functionalized with an antibody F(ab*)2 anti-human IgG-Fc specific fragment (Ab) in order to
assure a correct orientation of the chimeric Notch ligand Delta-1-extlgG (DII-1). The
biofunctionality of DII-1-pHEMA discs was evaluated at the protein level by flow cytometry in
a T-cell lymphoblastic leukemia (T-ALL) cell line encoding the enhanced green fluorescent
protein (EGFP) reporter gene.

The presence of Ab was confirmed by X-ray Photoelectron Spectroscopy (XPS), Fourier
Transform Infrared Spectroscopy with attenuated total reflectance (FTIR-ATR) and protein
radiolabeling (using '*I), being as higher as the CDI concentration increased. The amount of
immobilized Ab ranged from 4.4+2.7 to 37.1+9.3 ng/cm’.

After binding DII-1 on Ab-pHEMA, the surfaces were shown to trigger Notch signaling on
TALL-1-rbs-EGFP cells. Although only a low percentage of cells were activated suggested low
cell-ligand binding on the surfaces (% GFP" cells), the GFP signaling (mean fluorescense
intensity) increase from 2 to 3 times when DII-1 was not bound. Different ligand concentrations
suggest different signaling levels, being the highest signaling level obtained for the surfaces
activated with 0.3 mg/ml of CDI. This suggests that ligand orientation is more important than its
density on the surface [1].

Overall, these results show a new biomaterial-based approach to control signaling levels of
Notch. A dose-dependence of ligand orientation was suggested at the protein level. These
substrates revealed themselves as a promising tool in the control and modulation of the Notch
pathway with variable intensities, in diverse cellular systems.
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The present work can be enclosed in a main project titled “Leonese dialects in Portugal: a
genetic approach to a historical-linguistic issue”. In this context, the province of Zamora
represents a very interesting case-study population to evaluate the impact of relatively recent
historical events in the genetic structure of human populations. The province can be subdivided
into six regions. According to a previous study, one of this regions, Aliste, shows a strong
affinity with the neighbor Portuguese municipality of Braganca [1].

Although most of the studies in the Population Genetic field rely only on data from the HVRI
region of the mitochondrial DNA molecule (mtDNA), complete information should be obtained
studying the entire control region (D-loop) [2]. In this sense, this study aims to analyze the
entire D-loop sequence of 214 samples from the different regions of Zamora, in order to define
the haplogroup composition and determine the usefulness of HVRII and HVRII in
phylogeographic analysis.

Sequences for the mtDNA control region have been obtained for the majority of the DNA
samples using for the PCR amplification an mtDNA specific set of primers [3].

The results will be analyzed with appropriated software (Arlequin ver. 3.5.4) [4] and compared
with data already available for the HVRI. Preliminary tests show higher gene diversity when
studying the entire control region — 0.9967 + 0.0064 against 0.9579 + 0.0203. In addition,
results will be crossed with those from Miranda do Douro [5]. The analysis will then be
extended further along the mtDNA molecule (completely sequenced) for some samples. This
information is expected to provide new perspectives on the relationships between populations
located in the Portuguese-Spanish border.
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During the development of the nociceptive system, several key-players, mainly basic helix-loop-
helix and homeodomain transcription factors, have been identified. These control cell
differentiation, migration and connectivity. Prrx11 is one of such factors and it is thought to play
a major role in the accurate establishment of the dorsal root ganglion (DRG) — spinal cord (SC)
connection. Knockout mice studies have shown anatomical changes, especially at the superficial
laminae of the dorsal SC, together with significant decreases in sensitivity to painful stimuli.
When analyzed by immunoblotting, Prrxll presents a multiple-band pattern, which is highly
suggestive of post-translational modification [1-2].

This multiple-band pattern was studied through different approaches. Using embryonic SC
extracts, we showed that the band pattern was eliminated by incubation with a phosphatase and
that the upper bands had higher affinity for Ga®", thus establishing that Prrxl1 is phosphorylated
in vivo. 2D-electrophoresis time course analysis of Prrxl1-expressing tissues ensued, revealing a
trend towards less phosphorylated states as development progresses.

Afterwards, several Prrxll truncated constructs were used to transfect ND7/23 (a neuronal-
derived cell line) cells, and analyzed by 1D and 2D-electrophoresis, mapping Prrxll
phosphorylated regions. Phosphorylation occurs mainly in clusters, one near the N-terminus (the
DNA-binding domain), and the other near the C-terminus (site of the OAR domain). These
constructs were further characterized by DNA-binding and luciferase reporter assays showing
that the N-terminus is sufficient for transcriptional activity and the C-terminus acts as a
regulatory domain. A particular construct, bearing a T38AT39A mutation at a putatively
phosphorylated site, exhibits reduced transcriptional activity, while maintaining DNA-binding.
Furthermore, through large scale Prrxll immunopurification and ulterior LC-MS/MS analysis,
S119 and S238 were identified as bona fide phosphorylation sites, consistent with the previous
mapping data. Lastly, co-expression of Prrx11 and TIx3, which our group has recently identified
as an interactor of Prrxl11, leads to hyper-phosphorylation of Prrxl1, seen by immunoblotting.

Taken together, these data establish the case for phosphorylation as an important modulator of
Prrx11 function. It also puts forward the hypothesis that the Prrx11-TIx3 interaction may mediate
the developmental changes in Prrx11 phosphorylation pattern.
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Neurons and glia are the two major cell types constituting any complex nervous system, with the
latter comprising 90% of the cells in mammalian brain. Although over the last years many
studies reveled glial cells as being crucial regulators of nervous system development, function
and health, these have not been studied as intensively as neurons. Therefore, our knowledge
regarding glial cell development and specific function is still limited.

The fruit-fly, Drosophila melanogaster, is an ideal model organism to study glial cell functions
both at the cellular and tissue level. This is due to the conservation of many aspects of glial cell
biology across the animal kingdom, and because there are powerful molecular-genetics tools
that can be easily explored in this organism. In particular, the Drosophila compound eye is
ideally suited to study basic glial cell biology, as flies can survive without it and gene function
in this organ can be manipulated easily and specifically in an unprecedented manner [1].

Thus, our aim is twofold: firstly to use the Drosophila visual system to characterise and
understand some of the mechanisms regulating axon-glia interactions that are regulated by
known molecules involved in cytoskeleton dynamics and signaling pathways; and secondly to
identify and fully characterise the function of uncharacterised genes in developmental axonal
wrapping and neuron-glia interactions. The uncharacterised genes that are being tested have
been identified by proteomic analysis in mammalian nervous systems (J. Relvas, unpublished
data).

The genes encoding our proteins of interest were therefore ablated specifically in glial cells with
different dsRNA lines and the resulting phenotype analysed by immunofluorescence. Given that
almost all known proteins in Drosophila have an associated dSRNA available, downregulation
of candidate genes is readily achieved. To do so we used the GAL4/UAS tool [2], which
enabled to target expression in a variety of temporal and spatial fashions.

Preliminary evidence suggests that some of the molecules identified, such as integrins (B-PS1)
and RhoGTPases (Rhol and Rac-2), might have an important role during glial cells
development and function, namely at the level of cellular proliferation and migration. A
thorough evaluation of these phenotypes will allow a better understanding of the pathways that
are affected, and how these signaling modules are interconnected during development, therefore
providing novel insights in glial cell biology.
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GUITAR is an ongoing project which aims to create a software tool for automata editing,
manipulation and visualization [INFORUM]. Although the application specially focuses on
finite automata diagrams, it also supports other types of graphs and data and computation
representations, such as digraphs, multigraphs, pushdown automata and Turing machines. It
intends to include automatic and assisted diagram drawing, interactive editing, algorithm
animation, and import/export filters.

GUITAR is implemented using the Qt graphical framework which guarantees a solid foundation
for an efficient, extensible and cross-platform application architecture. It has support for rich
styling of the diagrams that represent automata; it is possible to fully customize the appearance
of the objects on the canvas and export it in the most standard formats. However, GUITAR
intentionally provides a very limited set of functionalities for automata manipulation — only
basic structural operations are allowed, such as adding and removing graph elements and
defining their attributes. For the advanced manipulation and analysis of the automata, and the
regular languages behind them, GUITAR relies on the FAdo library. The FAdo system[FAdo],
also developed at Department of Computer Science by Rogério Reis and Nelma Moreira, aims
to provide an open source extensible high-performance software library for the symbolic
manipulation of automata and other models of computation.

The central motivation of the project is supply an easy to deploy system to assist the work with
finite automata and to encourage the pedagogical use of GUITAR.
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Servo is the designation for a technique or device that provides control through the use of
feedback, i.e., closed loop. This approach can be used to synchronize clocks between computers,
with a master clock providing the reference to the slave(s) that synchronize with it acting on
their own pace. Our objective is to study the behavior of a possible servo-clock implementation
with respect to its parameters.

The master clock can be modeled by a linear function that grows monotonically with a certain
rate and offset that might vary over time [1]. The slave(s) adjust their rate to keep up with the
reference variations. The slave rate, at a given synchronization instant s, is defined by equation
(1) where C,(s,) and C,,(s,,) are the slave and master clock amplitudes at time s, respectively,
A is the network delay, k is the clock reactivity factor and T is the sync interval. The rate p,, is
further truncated to [2,; Pmax]- The slave clock C, (%) at a time ¢ is then given by equation
2).
Cp (mp)—(E (50 ) #4) _
pn = 1__% (1) Cp(t)_cp(sn]+pn ' (t_snj (2)

In a distributed system, the parameter A is obtained by measuring the round-trip delay (RTD)
including processing overheads. Precision & is given by the steady-state error.

The implementation was done in software using Java in a client-server scenario, using TCP
sockets, where the server provides the reference and the client is the slave. The client requests
the instantaneous reference amplitude, computes the new clock rate and a new sync point is
established. The relations k& = 1 and k - T, = T, must

be verified, where T, is the server request interval, in 3
order to minimize steady-state oscillation amplitude.

Serv Clock | Rate Camaction
' ' . '

Figure 1 shows rate correction with T, =T, = 0.5
seconds, k = 2 and master clock (blue) rate is unitary
and constant with zero offset. Steady-state is
achieved approximately at 8 seconds and is directly
proportional to k. The growth rate is bounded to the
interval [0.7; 10.0].

Results show that precision & and network delay & are in the order of 10 and 10~ seconds,
respectively, when the server and client communicate through a wireless LAN. In our
presentation we will show how our servo implementation is sensitive to critical parameters
variation such as T,, T,, k and growth bound, p,,;, and p,,... We will also show how the
precision is influenced by the network delay — processing overheads and the delay intrinsic to
the network. Processes running in background may also affect overall performance, but we were
not able to assess that accurately.

Figure 1 - Clock convergence

[1] Luis Almeida, Clock Synchronization, lecture notes of the Distributed Systems course,
MIEEC, University of Porto, November 2011.

! This work was developed within the scope of the Distributed Systems of MIEEC.
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Real-time databases [1] (RTDB) contain data with limited temporal validity, e.g. sensor
readings. Thus, updating and reading such data must meet given deadlines otherwise an onset of
problematic aftermath might occur. In this work we explored the implementation of an RTDB
with replication for fault-tolerance and lower access delays [2] using socket communications
that simplify implementation and allow abstracting the RTDB from the producers/consumers.
The system gives priority to the producers while still allowing the consumers a chance to read
the freshest data.

To test our system we applied multiple queries to the RTDB concurrently with high frequencies
and observed the respective latencies and jitter. An example test began with just one RTDB
instance and then a replica was added at run-time so we could analyze/compare the impact in
performance. The latency results are displayed in Figure 1. Initially, with only one RTDB the
latency is occasionally very high and later, after the mark, with the addition of a replica, the
latency and jitter lowers considerably.

Addad RTDB replica

Fig. 2 - MATLAB plot of the jitter in data query latencies

The results allowed us to conclude that using multiple replicas in different machines reduces
latency thus maintaining the temporal validity of the data. Multiple replicas however are only
necessary if there are enough concurrent accesses to the RTDB. Therefore, in a system where
the extent of accesses are known and limited and the deadlines of the data are firm, it is possible
to compute the optimal number of replicas to be used to achieve the best performance/cost ratio.

In our presentation we will show more results confirming that using multiple RTDB replicas in
different machines allows for faster and more stable query responses thus helping in maintaining
the temporal validity of the data. We will also elaborate on the suitability of the sockets
interface for the replicated RTDB implementation.
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Economic Dispatch allocates generation changes of a power system among generator units to
achieve optimum area economy. As part of the generation management system, Economic
Dispatch utilizes power flow algorithms in order to determine the optimal generation and
generation levels of individual units are calculated and dispatched in order to meet the load
demand at minimal costs. Consideration is given to the fact that the cost of generation is on the
day-ahead market. The systems are geographically spread out, and transmission losses are
dependent on the generation pattern.

This paper introduces an Economic Dispatched software tool for education, research and
training in power engineering studies.

A general description of the interactive procedure implemented in MATLAB follows. All
execution procedures start with entering case study parameters and culminate in the display of
Economic Dispatch of the thermal units and pumped hydro storage for the next 24h.The prices
of the Thermal unit are from the day ahead market (Iberian market) and the prices from the wind
come from 2010 “feed-in tariff” in Portugal. Figure 1 shows the dispatch economic results:

[

Economic Dispatch

Figure 3 — The Economic Dispatch Results display

The algorithm and the display can stress the economical importance of the pumped hydro
storage with various scenarios of wind energy accommodation.
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BIOSWIM - Validation of Textile Electrodes for Measuring ECG
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Currently there are several wearable health solutions available, with integrated
electrocardiographic (ECG) systems [1, 2], but most of them use conventional Ag-AgCl
electrodes, which entails several drawbacks. This kind of electrodes are typically single-use, can
be very uncomfortable, and their conductive gel has a tendency to cause skin irritation and even
bacterial growth [3]. Textile electrodes have been presented as an alternative because they are
reusable, washable, can be integrated into a garment and some of them do not require
conductive gel. The BIOSWIM project aims to create a sensory garment that allows the
measurement of physiological and biomechanical parameters of swimming and other sport and
physical activity (or rest) modes, in order to monitor athlete’s performance. This work aims to
validate the use of BIOSWIM’s ECG textile electrodes at rest. The signals recorded with the
textile and the Ag-AgCl electrodes were compared using morphological, time and frequency
analysis.

Fifteen healthy subjects (6 male, 9 female) with 23+3,6 years, body mass of 66+9,8 kg and
height of 1,69+49,3 m participated in the study. Both textile (stainless steel with 26 cm® of
sensory area) and Ag-AgCl electrodes where placed simultaneously on the body and near to
each other. Recording was made with BIOPAC MP100 and an amplification system (gain of
1100). Each individual was measured for 5 minutes. Signal processing was made after
acquisition and included DC component removal, a pass-band of 1-100Hz and a 50Hz notch
filter.

The signals recorded with textile electrodes show less noise than the conventional electrodes,
while easily allowing to observe all the major waves of the ECG signal. This may be due to the
greater sensory area of the textile electrodes. Welch periodogram revealed a similar power
distribution of both signals in the frequency domain. The R-R intervals Bland-Altman tests
showed there was a 96% agreement between the signals.

All these results seem to indicate that the textile electrodes are reliable to be used as an
alternative when measuring ECG at rest. Further dynamic tests will be conducted to verify noise
levels from motion artifacts as well as tests in water.
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In this work, we present a software system - Image Filer - that allows the annotation,
classification, manipulation, and archive of digital images (digitalized documents, photographs,
etc.). Besides the metadata associated with technical (or physical) image information our aim is
to extract and associate content information to the images.

Image Filer is able to:

A

A
A
A

>

A
A
A

Load, manipulate, and store digital images;
Organize them into collections, which can also be manipulated;
Annotate a document or a part of it with plain text or predefined keywords;

Interface to an external optical character recognition tool (OCR) to perform automatic
text recognition from the document;

Integrate the service of a face recognizer to identify faces and associate them to
identities, which can be also created or edited;

Search upon the data stored, by plain text, keywords or associated persons;
Import and export according to the standard ANSI/NISO Z39.87-2006 [6]
Run on Windows OS and Linux based OS;

The system was built upon Eclipse IDE with Pydev plugin, using the Python programming
language and Qt as graphic library [1,2,3]. Tesseract [4], is used as an OCR tool, and ExifTool
[5], is used to manipulate image metadata. PDF documents are manipulated with pyPdf [7] .

This application has already been tested, since early stages of development, with digitalized
documents from “CDI-Centro de Documentacdo e Informag@o sobre 0 Movimento Operario e
Popular do Porto” [7]. It is part of IJUP 2010 project 162, “Analise Social e Linguistica das
memorias do Trabalho”.
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Development and characterization of lipid nanoparticles as delivery
systems for anticellulite active compounds

A. Alves 1*, M. Ll’lciol, S. Martinsz, D. Ferreiraz, José L.F.C. Limal, Salette Reis'

'REQUIMTE, Departamento de Quimica, Faculdade de Farmacia, Universidade do Porto, Portugal
*Laboratério de Tecnologia F armacé;utica, Faculdade de Farmacia, Universidade do Porto, Portugal
nitinhalves@gmail.com

Cellulite is a metabolic disorder that affects more than 85% of the women and causes
modifications in skin topography, evident by its orange peel appearance. There is still no
effective treatment for cellulite and thus the development of new and more effective therapies is
required. With this purpose, we aimed to develop lipid nanoparticles (solid lipid nanoparticles
(SLN) and nanostructured lipid carriers (NLC)) with the ability to incorporate and deliver anti-
cellulite active compounds (namely caffeine, retinol and coenzyme A), into the dermis and
subcutaneous tissue of the cellulite-prone areas and to further stimulate the adipocytes lipolysis.

The first part of this work consisted in a systematic study of development, characterization and
optimization of the preparation process of the lipid nanoparticles, followed by a time course
evaluation of several important parameters that may influence the shelf stability of the
formulation developed. Anti-cellulite active compounds: caffeine, retinol and coenzyme A were
encapsulated in the nanoparticles prepared by ultrasonication method. Lipid nanoparticles
showed mean particle sizes bellow 200 nm, as desired to achieve the dermis and the fat layer of
the skin, and zeta potential values above |-30 mV/|, which indicates a good physical stability.
Over a month of storage little variations in these parameters were observed, which indicates that
all nanoformulations are stable in storage. Cryo-SEM measurements showed that all the lipid
nanoparticles exhibit a spherical shape and a smooth surface independently of their composition.
Differential scanning calorimetry (DSC) studies revealed that the crystal ordering and density of
NLC decreases in comparison to SLN, as expected. A high loading efficiency (above 95%) was
achieved for all the active compounds over a month. Controlled release assays in physiological
conditions demonstrated that nanoparticles loaded with caffeine yield a prolonged release, as
desired for anti-cellulite therapy. Rheological tests performed after incorporation of the
nanoparticles in a cosmetic gel showed that all the designed formulations had a non-Newtonian,
pseudoplastic, thixotropic behavior, suggesting that they are suitable for dermal anti-cellulite
active compounds’ delivery.

In conclusion, the developed novel formulation consisting of a cosmetic gel containing lipid
nanoparticles loaded with three anticellulite active compounds presents several optimal
characteristics, namely size and charge stability, and a favorable rheological behavior
suggesting a promising therapy for cellulite.

Acknowledgements: The authors are grateful to Dr. Daniela Silva (CEMUP, UP) for expert help
with scanning electron microscopy. The authors also acknowledge U.Porto and Santander Totta
for financial support trough the pluridisciplinar projects “Lipid nanocarriers for dermal and
transdermal drug delivery intending the treatment of cellulite by inducing adipocytes lipolysis”



Development of innovative lipophilic hydroxycinnamic antioxidants:
a solution to tackle mitochondrial oxidative damage

J. Teixeiram, P. Soaresl, S. Benfeito', C. Oliveiral, A. Gasparl, J. Garrido"z, M. P.
Murphy3, F. Borges1

(1) CIQ/ Departamento de Quimica e Bioquimica, Faculdade de Ciéncias, Universidade do Porto, Porto,
Portugal; (2) Departamento de Engenharia Quimica, Instituto Superior de Engenharia do Porto, IPP,
Porto, Portugal; (3) MRC Mitochondrial Biology Unit, Wellcome Trust/MRC Building, Cambridge, UK.
jesteixeira8(@gmail.com; fborges@fc.up.pt

There is evidence that several of major clinical disorders such as cancer, heart failure, diabetes,
obesity, stroke and neurodegenerative diseases are associated or linked to mitochondrial
dysfunctions and oxidative stress. Mitochondria consume nearly 85% to 90% of the cell’s
oxygen to support oxidative phosphorylation by harnessing oxidized fuel for ATP synthesis.
The oxidative phosphorylation is the major source of energy supply, but due to elevated rate of
oxygen consumption it is also the major source of toxic endogenous free radicals. Consequently,
the selective inhibition of mitochondrial oxidative damage and the development of
mitochondriotropic antioxidants are considered at the moment a promising therapeutic strategy.
This type of compounds could be looked as potent and selective agents throughout specific
targeting the mitochondria in oxidative stress-related diseases.

The human diet contains a vast number of dietary phenolic compounds of which
hydroxycinnamic acids represents one class that have been intensively investigated due to their
antioxidant value. For that reason in the present project new lipophilic mitochondriotropic
antioxidants have been developed using cinnamic acid as template. Briefly, the natural
hydrophilic antioxidant caffeic acid and its dimethoxylated analogue were attached to an
aliphatic lipophilic carbon chain containing a triphenylphosphonium (TPP) cation through
expedite synthetic strategies.

The data obtained so far revealed that the mitochondriotropic antioxidant (TPP-OH) is
significantly more hydrophobic than caffeic acid although it has similar antioxidant activity and
redox potential as demonstrated by measurement of DPPH/ABTS radical scavenging and
electrochemical properties. TPP-OH and its dimethoxylated analogue (TPP-OCH3) are rapidly
taken up for mitochondria driven by the membrane potential. The abilities of these compounds
to prevent lipid peroxidation in mitochondria exposed to ferrous chloride, hydrogen peroxide
and ascorbate, were also evaluated. As expected, only TPP-OH has the ability to prevent lipid
peroxidation in isolated rat liver mitochondria, an effect that was not exhibited by caffeic acid
despite the presence of molecules with the same antioxidant moiety. The toxicity of newly
mitochondria-targeted antioxidant was assessed in mouse myoblast cell line C2C12. Only, TPP-
OH protected cells against H,O, and linoleic acid hydroperoxide-induced oxidative stress.

As mitochondrial oxidative damage is associated with a large number of clinical disorders, TPP-
OH may be a useful lead that could be added to the family of mitochondria-targeted antioxidants
that can decrease mitochondrial oxidative damage.

Financial support: IPG12 2009/10 and PTDC/QUI-QUI/113687/2009 (FCT, FEDER, QREN and COMPETE) Patente
20121000003813



Synthesis of Dual Inhibitors of Tumor Cell Growth and of P-
Glycoprotein
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P-glycoprotein (Pgp), which is involved in multidrug resistance, represents one important
obstacle to cancer treatment, and is an attractive therapeutic target since its inhibition could
boost the effectiveness of chemotherapy. However, the Pgp inhibitors used until now have failed
when tested in clinical trials, mainly due to limitations in potency, specificity and interactions
with anticancer drugs [1].
The design of new Pgp inhibitors with concomitant antitumor activity was developed by the
research group CEQUIMED-UP [2]. From a series of thioxanthones previously obtained, the
following compounds 1-(piperidin-1-yl)-4-propoxy-9H-thioxanthen-9-one (TX34), 1-[2-(1H-
benzimidazol-2-yl)ethanamine]-4-propoxy-9H-thioxanthen-9-one (TX48) and 1-(4-
acetylpiperazin-1-yl)-4-propoxy-9 H-thioxanthen-9-one (TX53) revealed to be potent inhibitors
of Pgp with concomitant antitumor activity in
) J;;J a leukemia cell line (K562) (Fig. 1).

e

L . " {ﬂ Q\rc i The main objective of this work was to
@p . 1 j == investigate the best reaction conditions for the
g & Q e T synthesis of TX34, TX48 and TX53
|\j - &:{E_\_ R (summarized in Table 1.). TX34, TX48 and

TX53 were obtained by copper and palladium-

catalyzed aromatic nucleophilic substitutions
Fig. 1. Structures of thioxanthones synthesized

Table 1. Reagents and conditions used in the synthesis of thioxanthones

Catalyst Base Solvent Heating Yield

Source
TX34 CuO K,COs MeOH oven, 100°C 20%*
TX48 Pd(dppf)CL,.CH,Cl, | Cs,COs NMP:H,0 oven, 100°C 7.1%
TX53 Pd(dppf)Cl,.CH,Cl, K,COs NMP Microwaves 8.7%

* after convertion of TX34 into TX34.HCI by the addition of HCI/Et,O

The structure elucidation of the thioxanthones was achieved based on spectroscopic methods (IR
and 'H NMR). TX34, TX48 and TX53 will be further investigated for their cellular and
molecular mechanisms of action, using human tumor cell lines.

[1] Higgins, C.F. (2007) Multiple Molecular Mechanisms for Multidrug Resistance Transporters. Nature,
446, 749. [2] Palmeira, A., Vasconcelos, M.H., Paiva, A., Fernandes, M.X., Pinto, M. and Sousa, E.
(2012). Design of dual inhibitors of P-glycoprotein and tumor cell growth: (re)discovering
thioxanthones. Biochemical Pharmacology, 83, 57—68.

To U.Porto/Santander Totta and to FCT project CEQUIMED-PEst-OE/SAU/UI4040/2011 and PTDC/ SAU-FAR/110848/2009,
FEDER through COMPETE projects FCOMP-01-0124-FEDER-011057 for financial support.



SUPERPARAMAGNETIC IRON OXIDE NANOPARTICLES (SPIONPs)
ARE TOXIC TO HUMAN NEURONAL CELLS IN VITRO

Rita Azevedo', Sonia Fragal, Arturo Lopez-Quintelaz, José Rivas®, Paulo FreitasS, Maria
de Lourdes Bastosl, Félix Carvalho!

'REQUIMTE, Laboratory of Toxicology, Department of Biological Sciences, Pharmacy of
Faculty, University of Porto, Porto, Portugal; *University of Santiago de Compostela, Spain;
*International Iberian Nanotechnology Laboratory, Braga, Portugal.

Superparamagnetic iron oxide nanoparticles (SPIONPs) have earned the interest of the
biomedical community and are promising in a variety of applications such as magnetic
resonance imaging (MRI), site-directed drug and gene delivery and targeted destruction of
tumour tissues through hyperthermia [1, 2]. In the event of their biomedical applications,
SPIONPs can reach the Central Nervous System (CNS) [3] but knowledge about their putative
neurological effects is still scarce. Therefore, the present study is aimed to determine the
neurotoxic potential of iron oxide (Fe;O4) nanoparticles (NPs) in neuron-like SH-SYSY cells, a
well-established in vitro cell model for neurotoxicity studies.

Uncoated and polyacrylic acid (PAA)-coated Fe;O4 nanoparticles (10 nm) were synthesized and
characterized at the International Iberian Nanotechnology Laboratory (INL). SH-SYSY cells
were cultured in Dulbecco’s Minimum Essential Medium (DMEM) supplemented with 10%
fetal bovine serum (FBS), 100 U/mL penicillin, 100 pg/mL streptomycin, 0.25 pg/mL
amphotericin B and 0.1 mM nonessential amino acids. To induce differentiation, cells were
grown for 7 days in the presence of 10 uM retinoic acid. Cells were then exposed for 4 to 24
hours to increasing concentrations of the nanoparticles (5 to 100 pg/mL) prepared in DMEM
with 3% FBS. Cytotoxicity was evaluated by the neutral red and propidium iodide uptake
assays. Production of reactive oxygen species (ROS) was determined fluorometrically using the
DCFH-DA assay.

Exposure to uncoated-Fe;O4 NPs, for 4 and 24 hours, resulted in a concentration-dependent
decrease in cell viability. The highest tested concentrations of these NPs (50 and 100 pg/mL)
increased the production of ROS. At the same time-points, PAA-Fe;O4 NPs also decreased cell
viability in a concentration-dependent manner, though no alteration of basal ROS levels were
detected.

Our results indicate that acute exposure to uncoated-Fe;O4 NPs is associated with generation of
ROS leading to a decrease in cell viability. Functionalization of Fe;O4 NPs with the PAA
polymer only partially prevented the toxic effects induced by the uncoated-Fe;O4 NPs, which
suggests that functionalization still needs to be improved to protect neuronal cells from the
harmful effects of SPIONPs.

This work has been supported by the Portuguese Foundation for Science and Technology (FCT)
through grant PEst-C/EQB/LA0006/2011.

[1] Huber, D.L. (2005), Synthesis, properties, and applications of iron nanoparticles, Small,
1(5), p. 482-501.

[2] Gupta, A.K. (2005), Synthesis and surface engineering of iron oxide nanoparticles for
biomedical application,. Biomaterials, 26(18), p. 3995-4021.

[3] Simko, M. (2010), Risks from accidental exposures to engineered nanoparticles and
neurological health effects: a critical review, Particle Fibre Toxicology, 7, p. 42.



Fiber optical tweezers for single cell manipulation: numerical
analysis and experimental implementation

A. Ribeiro "2, A. Guerreirol’z, P.A.S. Jorge2

! Department of Physics and Astronomy, Faculty of Science, University of Porto, Portugal.
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In 1986, Arthur Ashkin, first demonstrated optical trapping of dielectric particles by a single-
beam gradient force [1]. This method has been developed for optical tweezers technology in the
fields of physics, biology and chemistry. Through optical trapping it is possible to capture and
manipulate, for example, particles or cells in a nearly non-invasively process [2].

Usually optical tweezers require bulky structures, which are expensive, complex and have a
limited application in several environments. The implementation of optical tweezers based on
single optical fibers is capable of turning this device into a miniaturized and handy diagnostic
tool, suitable for many applications, like in vivo biological operations [3].

In our project, fiber optical tweezers were achieved by microlensed optical fiber tips.
Experimentally, this was accomplished either through chemical etching processes or by in-fiber
photo-polymerization techniques.

In order to analyze the force on particles caused by the light beam, some computational
simulations are being developed and used as an optimization tool. Based on them it is possible
to determine the optimal operational parameters both for the fiber tip or the surrounding media.
For instance optimal curvature ratio, refractive index, and characteristics of the fluid
environment in which the experience is executed can be evaluated. The numerical analysis is
being performed using the Finite Difference Time Domain Technique.

With the experimental and theoretical tools developed, the improvement of fiber optical
tweezers and their application to the study of red blood cells is in progress.

References:

[1] Ashkin, A., Dziedzic, J. M., Bjorkholm, J.E. and Chu, S. (1986), Observation of a single- beam
gradient force optical trap for dielectric particles, Opt Lett., 11, 288-290.

[2] Wei, M.T., Yang, K.T., Karmenyan, A. and Chiou, A. (2006), Three-dimensional optical force on a
Chinese hamster ovary cell in a fiber-optical dual-beam trap, Opt. Express, 14 (7), 3056-3064.

[3] Minzioni, P., Bragheri, F., Liberale, C., Fabrizio, E. and Cristiani, I. (2008), 4 Novel Approach to
Fiber-Optic Tweezers: Numerical Analysis of the Trapping Efficiency, IEEE Journal of Selected Topics
in Quantum Eletronics, 14 (1), 151-157.



Radioluminescent fiber dosimeter for dosimetry in brachytherapy and
external radiotherapy
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"INESC Porto, Optoelectronics and Electronics Systems Unit, Porto, Portugal
2 Department of Physics and Astronomy, Faculty of Sciences, University of Porto, Portugal
3 Department of Metallurgical and Materials Engineering, Faculty of Engineering, University of Porto,
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Radiotherapy procedures use ionizing radiation to destroy cancer cells while minimizing the
absorbed dose - energy imparted by ionizing radiation to matter - by nearby healthy tissues. The
measurement of absorbed dose within a patient - in vivo dosimetry - allows one to compare dose
measurements with dose values calculated by the treatment planning system, to ensure that the
prescribed dose to the target volume is within certain limits. Although some real-time
dosimeters are already available in the market, more research is needed to effectively implement
real-time dosimetry routinely in radiotherapy, such as fiber optic dosimeter [1-2].

In this work [3] radioluminescent materials were tested as promising radioluminescent materials
for real-time optical dosimetry. A testing prototype was developed and radioluminescent glasses
produced at INESC-Porto were tested at [PO-Porto under brachytherapy treatment conditions
with irradiation from an Iridium (‘*’Ir) source. A phantom has been assembled and used for
irradiation of various radioluminescent materials coupled to optical fibers (see figure 1). The
scintillating samples were BCF-60 (Saint-Gobain) and rare earth doped glasses. The
radioluminescent signal was detected and acquired
with a DAQ (NI) controlled with Labview.
According to the results a neodymium doped
glass, which showed infrared radioluminescence
response, may be used for future applications in
dosimetry. The prototype tested at IPO-Porto
proved to be valuable as an additional tool for
brachytherapy treatment quality control. It is
expected to develop low cost dosimeter for in vivo
real-time dosimetry in brachytherapy, based on the
developed prototype.

Fig. 1. Assembled phantom used for
testing radioluminescent materials.

Acknowledgments: 1 would like to acknowledge
FCT for providing financial support to this project (FIBDOSE: PTDC/SAU-BEB/108644/2008),
to INESC-Porto (559/BI_B1D/11), and to Brachytherapy Service at IPO-Porto.
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Characterization of soils in an area of prescribed fire
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The prescribed fire is a technique that is often used, it has several advantages. Pedological and
hydropedological techniques were tested to assess the prescribed fire changes may cause in
soils. This work was performed in Tresminas area (Vila Pouca de Aguiar, Northern Portugal),
during February and March 2011.

In the present study we aﬂalied several techni?ues. For the field sampling was followed the ISO
10381-11" 1SO 10381-2"%), and FAO rules !, as well as were used a grid with 17 points for
measuring the soil parameters. During the fire, we have tried to check, with the assistance of the
Portuguese Forestry Authority, some important parameters such as, the propagation speed, the
size of the flame front and the intensity of energy emitted per unit area. Before the fire, was
collected carefully soil disturbed and undisturbed samples for laboratory analysis, and measured
soil water content; we also have placed four sets of thermocouples for measuring soil
temperature. After the fire, were collected the thermocouples and new soil samples; the water
content were measured in the soil and collected ashes.

In the laboratory, after preparing and sieving the samples, were determined the soil particle size.
The soil pH and electrical conductivity in water was also determined. The total carbon (TC) and
inorganic carbon (IC)* was measured by a Shimadzu TOC-Vcsn.

The water content in soil has not varied significantly before and after the fire, as well as soil pH
and soil electrical conductivity. The TC and IC did not change, which was expected, since the
fire not overcome the 200° C. Through the various parameters, we determined that the
prescribed fire didn’t affect the soil. The low temperature of the fire and its rapid
implementation that lead to the possible adverse effects caused by the wild fire didn’t occurred.

References:

[1]ISO 10381-1:2002. Soil quality — Sampling - Guidance on the design of sampling programs

[2] ISO 10381-2:2002. Soil quality — Sampling — Guidance on sampling techniques

[3]1 FAO (1988). Soil Map of the World. Revised Legend. World Soil Resources Report 60. FAO, Rome.

[4] ISO 10694:1995. Soil quality — Determination of organic and total carbon after dry combustion



Biodegradation of petroleum hydrocarbons in estuarine sediments:
influence of metals
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Estuaries are often considered sinks for contaminants, being ranked as the most
anthropogenically degraded habitat types on Earth [1]. The preservation and clean-up of these
ecosystems is paramount and bioremediation is a valuable non-invasive option. However, the
simultaneous presence of different types of pollutants, namely organic and inorganic
contaminants, can interfere with this technique.

In this work, we investigated the effect of Cd, Cu and Pb, on the biodegradation of petroleum
hydrocarbons in estuarine sediments, under laboratory conditions. Two types of non-vegetated
sediment, a sandy and a muddy one, were collected in the River Lima estuary (NW Portugal)
and spiked with crude oil and each of the metals at concentrations selected according to the
ERM (Effects Range-Median), i.e. concentrations suspected of causing adverse biological effects
[2]. Spiked sediments were left in the dark under constant agitation for 15 days, after which
crude oil biodegradation was evaluated. Total petroleum hydrocarbons (TPHs) concentrations
were analyzed by Fourier Transform Infrared Spectroscopy (FTIR) after their extraction by
sonication and metal contents were determined by atomic absorption spectrometry (AAS).
Microbial abundance was also estimated, total cell counts (TCC) were enumerated by DAPI
staining and culturable hydrocarbons degraders were determined using a modified most
probable number (MPN) protocol. Microbial community structure was assessed using
Automated rRNA Intergenic Spacer Analysis (ARISA).

The obtained results showed that microbial communities from estuarine sediments had the
potential to degrade petroleum hydrocarbons, with a maximum of 32% degradation obtained for
sandy sediments. Both crude oil and metals changed the microbial community structure, with a
more pronounced effect observed for Cu. Also, among the studied metals, only Cu displayed
measurable deleterious effect on the hydrocarbons degradation process. Both degradation
potential and metal influence varied with sediment characteristics probably due to differences in
contaminant bioavailability.

References:

[1] Lytle, JS; Lytle, TF (2001) Use of plants for toxicity assessment of estuarine ecosystems.
Environmental Toxicology and Chemistry 20, 68-83.

[2] Long, ER; MacDonald, DD; Smith, SL; Calder, F. (1995) Incidence of adverse biological effects
within ranges of chemical concentrations in marine and estuarine sediments. Environmental Management
19, 81-97.
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Development of resistance to agricultural antifungal compounds -
emergence of multidrug cross resistance among the human fungal
pathogens Candida, Cryptococcus and Aspergillus.
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Clinically relevant fungal infections have become more prevalent during the past two decades.
However, resistance to antifungal drugs has become a major clinical problem. Antifungals of
classes similar to those used in human therapy are widely used in agriculture, a field where
resistance to antifungals is also becoming an increasing problem. Among antifungal agents used
for crop protection, the azoles are widely used (e.g. propiconazole, prochloraz, imazalil) in the
European Union and its use has gradually increased during recent years. Antifungal exposure is
associated to the development of resistance. In addition, there is the possibility of development
of cross-resistance to drugs of the same class. The acquisition of resistance in nature may thus
result in a significant, yet undetermined, impact in veterinary and human health.

The main goal of this work was the exposure of clinical and environmental strains to antifungal
prochloraz (PCZ): Candida albicans, C. parapsilosis, C. glabrata, Cryptococcus neoformans
and Aspergillus fumigatus with susceptible phenotype to clinical azoles. Afterwards, MIC will
be determined for different antifungals used in agriculture (prochloraz, propiconazole, imazalil,
benalaxyl, cyprodil, azoxystrobin) and for antifungals used in the clinical setting (fluconazole,
voriconazole, posaconazole). Acquired mechanisms of resistance will be clarified molecularly.
Minimal inhibitory concentrations (MIC) were determined for PCZ for the species mentioned
above, according to the Clinical Laboratory Standards Institute (CLSI) M27-A3 protocol (for
Candida and Cryptococcus) and to M38-A protocol (for Aspergillus). Briefly, a single,
randomly selected colony from a fresh 24h culture in Sabouraud agar medium was incubated in
sub-inhibitory concentrations of PCZ (see table 1 for details). The cultures were incubated at
35°C, 150 rpm. Every 24h, the culture was refreshed. At each sub-culture, an aliquot was stored
at -70°C in 40% glycerol. MIC of PCZ was re-determined according to CLSI protocols once a
week.

An induction of resistance was evident to PCZ with cross-resistance to clinical azoles.

Minimal Inhibitory Concentrations (MIC) for prochloraz (PCZ)

Clinical Strains MIC PCZ (pg/ml)
C. albicans 0.5

C. glabrata 2.0

C. parapsilosis 4.0

C. neoformans A 2.0

C. neoformans B 2.0

A. fumigatus A 0.125

A. fumigatus B 0.25




Effects of a metalaxyl photocatalytic-treated solution on biomarkers
of oxidative stress in Solanum nigrum L. plants

S. B. Neves'?, A. MLT. Silva®, J. Teixeira"* and F. Fidalgo"*

'Center for Biodiversity, Functional & Integrative Genomics (BioFIG)
*Departamento de Biologia, Faculdade de Ciéncias, Universidade do Porto, Portugal
*Laboratério de Catélise ¢ Materiais (LCM), Laboratorio Associado LSRE/LCM, Departamento de
Engenharia Quimica, Faculdade de Engenharia, Universidade do Porto, Portugal

In the last decades, the risk of pesticide pollution in watercourses has grown exponentially with
agriculture intensification, demanding pesticides and fertilizers to improve yield and crop
quality. Metalaxyl is a systemic fungicide widely used in agriculture and has a tendency to
accumulate in soils and groundwater, but it can be successfully degraded by the photo-Fenton
process [1]. In fact, the studies of Silva ef al. [1] suggested that the integration of the photo-
Fenton treatment, as chemical primary treatment, followed by Solanum nigrum L. plants
biological remediation (as post-treatment) can be used for the remediation of waste waters
contaminated with concentrations of metalaxyl as high as 150 mg/L. S. nigrum is a pioneer plant
species growing worldwide in several polluted sites and was reported to phytoremediate several
heavy metals and others hazardous compounds from soils, revealing a significant
phytoremediation potential.

In the present study, to assess the effects that a metalaxyl photocatalytic-treated solution could
have on S. nigrum development, some physiological parameters related to the plant antioxidant
system, namely lipid peroxidation, free proline and photosynthetic pigments levels were
evaluated. S. nigrum seedlings were grown hydroponically in a mixture of vermiculite:perlite
(2:1) watered with a metalaxyl photo-Fenton-treated solution supplemented with a commercial
liquid fertilizer, and were maintained in a plant growth chamber, at a constant temperature of
23°C and under a 16 light/8h dark photoperiodic regime. After one month of treatment, at least 4
plants from each growth condition (control and treated) were collected, frozen and grinded
under liquid N, and stored at -80 °C until used. The data obtained in this study revealed that the
treated solution caused in both roots and shoots an increase in lipid peroxidation, while a
decrease in the free proline levels was quantified. No difference in the total chlorophyll and
carotenoids content was detected in exposed plants compared to controls. These preliminary
results reveal that although some symptoms of oxidative stress were observed in both roots and
shoots of S. nigrum plants treated with metalaxyl photocatalytic-treated solution, a deeper
knowledge about antioxidant defense system of plants will be necessary in order to evaluate the
usefulness of the photo-Fenton process plus S. nigrum L. weed plants integrated process for the
abatement of highly concentrated metalaxyl on waste waters.

Ackowledgements: The financial support from the University of Porto (projeto pluridisciplinar PhotoWeed), with
the contribution of Santander Totta, is gratefully acknowledged. Syngenta Agro S.A. Portugal is acknowledged for
providing Ridomil®. AMTS acknowledges financial support from POCI/N010/2006.
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Solanum nigrum L. as a tool to remediate Cr(VI)-polluted sites — the
contribution of its metallothioneins
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4169-007 Porto, Portugal

Due to careless and non-conscientious dumping, many toxic substances end up in the
environment, such as Chromium-IV (Cr(VI)), which is an extremely harmful carcinogenic [1].
Metallothioneins (MTs) are cystein-rich proteins capable of binding with different metals
reducing their toxic activity. MTs seem to be related with metal homeostasis and detoxification
of metals and organic compounds, but their role is still to be fully understood [2]. In this study,
the resistance to Cr(VI) and its remediation by the Cd/Zn hipperaccumulator Solanum nigrum
were investigated in order to discover if this plant species can be used as a to clean up Cr(VI)-
contaminated sites and to further comprehend the role of MTs in plant heavy metal metabolism.
Plants were grown in a vermiculite:perlite (2:1) substrate for one month in three different
groups. The control plants (C) were supplemented with a commercial fertilizer, only. The shock
treatment (St) plants were supplemented with the same fertilizer for three weeks, and during the
fourth week potassium dichromate (K,Cr,05), in a concentration of 12 mg/L, was also added. In
the prolonged treatment (Pt), plants were supplemented with the same fertilizer plus K,Cr,O7 in
a concentration of 1.5 mg/L the whole time. In the Pt group, the roots and shoots’ length were
reduced in 66% and 50%, respectively, but no reduction was detected with the St plants. Plants
from both groups suffered a decrease in chlorophyll accumulation, with a 20% decrease in St
plants and of 10% in Pt plants being registered. Lipid peroxidation analysis showed that St
plants accumulated 2x as much malondialdehyde (MDA) in roots but 4x less in shoots. The Pt
group accumulated 1.6x more MDA in roots and 2x less in shoots. Proline analysis in St plants
showed a 3x-increased accumulation in roots and 2x in shoots, while Pt plants suffered a
decrease in 12% and 10% in roots and shoots, respectively. Regarding the MTs” mRNA
accumulation analysis, no MT2b mRNAs were detected in any treatment or organs analyzed.
MT2a is expressed in both control tissues and it increases in both tissues in the treated plants.
MT2c mRNAs were detected only in the shoot tissues of both treated plants, suggesting that this
MT is specifically induced by Cr(VI). In contrast, MT2c+d analysis suggests that MT2d is
present both in control and in the shock treatment-derived tissues, but not on the prolonged
treatment-derived ones. MT3c transcripts were only detected in shoot control tissues, while all
the MT3 were detected in both control tissues and with a slight increase in the shock treatment
shoot tissues.

References:

[1] Panda, S.K. and Choudhury, S. (2005), Chromium stress in plants, Brazilian Journal of Plant
Physiology, 17 95-102

[2] Palmiter R.D. (1998), The elusive function of metallothioneins. Proc Natl Acad Sci USA 95: 8428—
8430
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The influence of physical and economical factors in conservation of
Caesalpinia echinata, on Bahia South Region
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The Brazil is widely known by your rich biodiversity. In the coastal region on south of Bahia we
found the Atlantic Forest, that occupy all Brazilian coast. It is considered a Hot Spot, presents
high degree of endemism. So this ecosystem has, specifically, a big biodiversity that can be
justified for a lot of factors how the latitudinal and altitudinal variation (SANTOS 2008, p. 2).
The richness of species too can be explained because the Atlantic Forest occupies different
climatic zones and does interface with various others biomes, how the Caatinga, Cerrado and
Pampas. To work was chosen the species Caesalpinia echinata, commonly known by Pau-
brasil, because this species can express the history of natural resources exploration on Brazil, it
was the first resource explored . On Bahia's South Region, the practice of agroforestry system ,
known by Cabruca, made possible the conservation of Pau-brasil, and other species.

The team of Pau-Brasil program, composed by technical staff of the CEPLAC, in several field
visits identified and did the georreferencing of the specie. They found 1525 matrices of pau-
brasil (Fig. 1). The data were worked on ArcGIS 9.2, where was done the relation of species
occurrence with physical, environmental and economical factors. Some of data, was found
accessible for free on IBGE website, where could to do the download of the shape file and the
metadata , that was the basemap used..

Figura 1

Brazil wood is locate on the boards of Pliopleistoceno Group, which arise naturally poor soils,
however it is a climax plants, its occurrence has latitudinal variation of 5 © 39 'S to 23 ° S, which

encompasses the tropical climatic types Af, Am, As and Aw, and altitudinal variation between
10 and 320m(LORENZI, 1998).

The results show that most matrices occurs where have more planted areas. Part of the matrices,
specifically 841, has occurred in Itamaraju town, that have big planted areas, large spaces for
Cabruca, and too have two national ecological parks. Another factor that can explain the
conservation is because the species variation of all matrices found there is the Brazil wood sheet
of orange(pau-brasil folha de laranja), that is endemic and until recently was unknow, just being
off the list of woods with great commercial value.The Cabruca system has shown efficient on
productive conservation, serving how a ecological corridor. However this agroforestry system
has lost space for the monoculture system, what represent big lost in ambiental terms.
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A transitory complex abstraction
M.Oliveiral, G.Furtado’
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This research, on Architectural Theory and History, focus on the influence of aesthetics in
architecture, throughout the twentieth century. The research attempts to synthesize three
ideologies that led to specific oscillations - the ideology of "Abstraction" related to the modern
period, "Complexity" related to the postmodern period, and "Transitory" related to the
contemporary period.

Twentieth century’s civilization introduced the ideology of modernity (and a “modern” idea
derived from the Latin modernus that means "new" as opposed to "old"), based on the
mechanical processes, the rationalist and functionalist logic, and an utopian impulse supported
by science, industrial technology, and belief in progress. It is close related to the scientific and
artistic developments of this period - through the discovery of “relativity theory” to the intense
speculation of "Abstraction" in arts (by Kandinsky among others). Abstraction meant a “a
general idea”[1], and relates to concepts like “concrete”, non-representative basic forms,
thinking, reflection. The modern period led to the so-call postmodern shift, a counter-culture
process, in Saussure’s idea of “diference”, characterized by hybridity and plurality. It fallowed
the post war period, and discoveries such as Quantum Physics and later the DNA. The
postmodern “condition”, was defined by Lyotard, influenced trough Structuralism (Barthes et
al), and later by post-Structuralism (Derrida et al). From this, emerges the ideology of
“Complexity”, which definition is often tied to the concept of a “state of being formed of many
parts”[2]; and it relates to chaos theory, systems or reality of the complex. Furthermore, the
Contemporary arised with the aforementioned epistemological mutation (modern to
postmodern), was also tied to the sedimentation of a new techno-cultural order (S), and and the
consensus on “fluidity” (Deleuze). From this context, appears the idea of “Transitory”; and it
means “fo go over, to pass”[3], relating to concepts such as simultaneity, mobility, temporary,
transition, movement or action.

In short, the present presentation, attempts to speculate and understand the cultural changes of
modernity, and aims to evolve towards a operative epistemological attitude, attempting to
decode the twentieth century’s sequence of aesthetical ideologies that marked architecture.

[1] Hornby, A.S. (2010), Oxford Advanced Learner’s Dictionary of Current English,
Oxford university press 2010, pp. 9

[2] Idem, Ibidem, pp. 306

[3] Idem, Ibidem, pp. 1646



Designing Serendipity
R. Melo
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This ongoing project envisions the exploration of the concept of Serendipity within network
communications and information visualization as a mechanism for an enhanced interaction
experience.

With the continual increase of information gathered through user-created networks and the
escalating optimization of search engines in regards to users’ web navigation patterns (and the
possible limitations that arise with such networks and optimizations), this study will examine
how designing towards serendipity might expand the network discovery possibilities as well as
help circumvent some of the limitations of the current principal methods of information retrieval
on the web.

By analyzing the serendipity process[1], detailing its inherited mechanisms and reviewing
available literature of attempts at activity promote serendipitous discoveries[2] , we hope to be
able to precise how it can be applied into user experience design, in regards to network
communication, as well as to provide solutions in regards to the increased observable problem
of cyberbalkanization [7].

For this, the research focus will be to the discovery of the impact of careful information
visualization techniques, as well as research in user interface design as vehicles towards the
creation and discoverability of valuable connections made buy the user and their interaction
with content, while not simply increasing the level of apparently random inputs, but rather
actively promoting relevant, and new, information.

This investigation purposes to elaborate on the hypothesis of serendipity as a privileged and
worthwhile concept in network communication, which, in turn might translate into the creation
of a series of good practices as well as evidences, theoretical and empirical, towards the value of
designing with serendipity in mind.

It is our hope that, by exploring the concept of serendipity, we might help to recover the
limitlessness and diversity of the web, breaking through content bubbles and to help to the
creation and discovery of meaningful patterns between different, and relevant, media objects.

References:
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Documentation.
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Machinima: player-as-producer paradigm

Sandra Araijo !
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Machinima are visual narratives “created by recording events and performances (filmmaking)
with artistically created characters moved over time (animation) within an adjustable
environment (3D game technology platform or engine)” [1].

When a computer game is released today, it is as much a set of design tools as a finished game
design. PC game developers are routinely releasing their development tools for experimentation
and play; that is, play with technology and play with animation, stories, graphics and movies as
much as play with games [2].

Machinima is part of an artistic appropriation practice that combines art and videogames,
emergent from a network-based participatory culture. Often associated to MOD art, which
implies the modification of a video game engine to create something new, machinimartists
merge their gameplay performance and technical expertise as players-producers. Nevertheless,
machinima is a non-interactive MOD form that can be analysed through the notion of
remediation [3], i.e. the appropriation of content of one media of art from another.

References:

[1] Marino, P. (2004), The art of machinima: 3D game-based filmmaking, Paraglyph, Scottsdale, AZ, pp.
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G., “Videogames and Art”, Intellect Books, Bristol, pp. 59-79.

[3] Bolter, J.D. and Grusin, R. (1999), Remediation: Understanding new media, The MIT Press,
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MNEMOSINE
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The denomination of this Project arises from the proximity and the good relationship which has
existed between both faculties through the years. The present nostalgia follows a period when
the arts were enjoyed in unison and then became slightly forgotten as time passed by. Thus, only
the memory of a past which leaves behind it light fragments of its existence has resisted. With
this project, we wish to create room for meetings between students from the Faculty of Fine Arts
and students from the Faculty of Architecture, presenting works produced in both faculties,
while at the same time, promoting the possibility of working together.

Our main objective is based on raising students’ awareness to the potential apprehensions that
may come up during the projection of the two different areas and in the way in which these can
be inserted into the perspective of personal work.

This approximation of students would be achieved through thematic exhibitions related to the
faculties, conferences, and a workshop proposing a conjoint piece of work between their
students.

In the sphere of this initiative for an young researchers at University of Porto, we herewith wish
to propose the execution of an exhibition in the Geleria dos Ledes, in the building of the rectory
of the University of Porto, which would include the participation of three students from each
faculty, with Professor Graciela Machado (FBAUP) and Professor Gongalo Furtado (FAUP) as
commissioners for both faculties.

This exhibition would function as a prototype which would mark the beginning of our project,
the first contact between students from both faculties, hoping to develop in these students an
interest that could hopefully lead to the possibility of taking part in future projects.
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Modulation of Streptomyces natalensis secondary metabolism:
evidence of cross-talk between quorum-sensing and oxidative stress

S. M. Silva ** C. L. Santos ', S. D. S. Pires ', T. Beites *, M. V. Mendes '

"IBMC - Institute for Molecular and Cell Biology, University of Porto. 2 Faculty of Sciences, University
of Porto. *ICBAS - Institute for the Biomedical Sciences Abel Salazar, University of Porto

Streptomyces are filamentous soil-dwelling bacteria well known for their ability to produce a
wide range of secondary metabolites of great scientific and economic significance. The
biosynthesis of these compounds is under the control of intricate networks which are influenced
by a wide variety of environmental and physiological stimuli. Amongst them, the influence of
oxidative stress on the regulation of secondary metabolism has been previously addressed and is
a main subject of study in our laboratory. In addition, quorum-sensing, a bacterial
communication mechanism based on the production and release of molecular signals, also
aroused our interest since it is closely related with the production of secondary metabolites and
at the same time seems to be associated with the oxidative stress adaptive response. In this
context, we aimed to unveil and characterize the putative interactions of quorum-sensing and
oxidative stress response in Streptomyces, as well as their effects in the secondary metabolism.

The model organism used in this study was Streptomyces natalensis, which produces pimaricin,
an important antifungal widely used in the food industry (E235) and also in the treatment of
fungal keratitis. In order to evaluate the effects of a redox unbalance, a knock-out mutant for
oxyR was constructed and characterized (S. natalensis CAM.03). OxyR is known to regulate the
transcription of the alkyl hydroperoxidase system (AhpCD), which is involved in H,O,
detoxification in Streptomyces spp. The results showed that the total catalase activity of the S.
natalensis CAM.03 along culture growth was significatively higher than that of the wild-type,
presumably to compensate the low transcriptional levels of AhpCD. Moreover, S. natalensis
CAM.03 presented higher levels of intracellular H,O, during the beginning of the exponential
growth phase, which likely led to the early induction of KatAl (a monofunctional catalase
previously shown to be inducible by H,O;) [1]. Moreover, in terms of pimaricin production,
this mutant presents an overproducing phenotype. In agreement, the transcription profile of
genes related to pimaricin biosynthesis was also higher in the S. natalensis CAM.03. In order to
clarify the putative interactions between quorum-sensing and the oxidative stress response, the
influence of the supernatants of the two strains (where quorum-sensing molecules accumulate)
on the catalase activity was analysed. The results demonstrated that the mutant supernatant has
the ability to alter the catalatic activity profile of the wild-type strain. Moreover, the
transcription profile of genes related to quorum-sensing revealed that the oxyR deletion affected
its transcription. In summary, our results showed that, beyond the oxidative stress response,
OxyR modifies the external medium inducible properties and the transcription of quorum-
sensing related genes, which suggests that the oxidative stress response and QS are indeed
correlated in S. natalensis and both interfere in the production of pimaricin.

1. Beites, T., S.D. Pires, C.L. Santos, H. Osorio, P. Moradas-Ferreira and M.V. Mendes (2011).
Crosstalk between ROS homeostasis and secondary metabolism in S. natalensis ATCC 27448:
modulation of pimaricin production by intracellular ROS. PLoS One, 6(11): p. €27472.



Role of border-like cells in defence against microorganisms in
Arabidopsis thaliana roots
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Plant innate immunity is based on an ancient system of molecules that defend the host against
infection. Defence relies on the capability of each cell to recognize the presence of pathogens
and activate downstream responses [1]. One common strategy that pathogens use to overcome
the first line of defence of plants is secreting polygalacturonases (PG), enzymes that degrade
pectic cell wall polysaccharides. These enzymes, secreted in the beginning of the infection,
depolymerize the main component of the wall pectins by cleaving the a-1,4 glycosidic bonds
between galacturonic acid units [1].

PGs are secreted by a wide range of parasites such as fungi, bacteria, nematodes and insects [1]
so, many plants developed strategies to combat them, and so far the most efficient strategy
known are the Polygalacturonase Inhibiting Proteins (PGIPs) which is the subject of our work.
PGIPs are Leucine-rich repeat proteins (LRR) that recognize and inhibit fungal
polygalacturonases [2].

Many of the referred parasites infect plants thought roots and it is known that in several species,
roots release a large number of border cells into the rhizosphere, which are believed to play a
key role in root development and health [3]. However in Arabidopsis thaliana and other
BRASSICACEAE, roots release cells in layers which stay alive for several hours. In order to
evaluate if border-like cells act in defence response in Arabidopsis, we will use transgenic plants
that overexpress PGIPs in border like-cells.

These transgenic plants will be obtained by transformation with DNA constructions which
contain either the PGIP1 or the PGIP2 gene sequences under the influence of a specific border-
like cell promoter, MDK4-20 [4].

The role of border-like cells in defence will be then evaluated by eliciting the transformed plants
with soil pathogens.

References:
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The role of the plant cell wall in the regulation of protein sorting
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The cell wall is a plant cell compartment with unique characteristics and dynamic structure,
which plays an important role on cell growth and division, cell shape and defence. Despite the
long lasting discussion, the cell wall is believed to be an important intermediate of protein
sorting to and from this compartment. In the last few years, there has been an outburst of data
regarding this issue, even though most of it has shown to be contradictory, hampering the
definition of the importance of the cell wall in the trafficking regulation. Aspartic proteinases
cardosins A and B from Cynara cardunculus have been extensively characterized at our lab, and
will be used as models in this study. In the flower tissues of C. cardunculus, these proteinases
are known to have different destinations, being cardosin A accumulated in the vacuole and
cardosin B secreted.

However, both cardosins were shown to accumulate in the vacuole when expressed in tobacco
cells. Interestingly, a secretion assay on tobacco protoplasts expressing cardosin B showed
secretion of the protein. The aim of this work was to unveil the effects of the presence/absence
of cell wall in the regulation of protein sorting, namely in vacuolar trafficking. Secretion assays
were repeated for cardosin B and also for cardosin A, confirming that the two proteins are
indeed secreted upon removal of the cell wall. Based on this preliminary data, we believe that
the cell wall is somehow involved in cardosins vacuolar accumulation. To confirm our
hypothesis, cell wall regeneration methods are currently being done to evaluate if the proteins
are redirected to vacuole while the cell wall is synthesized.



Molecular characterization of Bet v 1 — homologues and profilin from
pollen of Quercus spp.
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The profilins are small proteins expressed in eukaryotic cells involved in cell growth,
cytokinesis, membrane traffic and cell motility. These ubiquitous proteins of approximately 15
KDa are encoded by one or few genes in most animals, fungi and protists, whereas in plants
there are several genes that code for profilin isovariants [1 - 2].

The Bet v 1 - homologues are proteins with low molecular weight of 17 KDa expressed
preferentially in tree pollen from Fagales and belong to the family of pathogens related proteins.
Bet v 1 - homologues and profilin from tree pollen of the order Fagales are potential allergens [3
-4].

In this work, we analyzed the transcripts from pollen profilin and Bet v 1 - homologues for the
different Quercus spp. (Q. suber; Q. rubra; Q. robur; Q. faginea) by RT-PCR. The different
amplicons were purified and cloned into the vector pPGEM ®-T Easy and sequenced. The Ber v 1
genes from Q. suber were cloned and sequenced. It was observed the presence of introns of
varying size in genome sequences of Ber v 1. The aligned sequences were translated and used to
construct the phylogenetic tree, using Neighbor Joining method from MEGA 4.0 software. The
phylogenetic relationship based on Bet v 1 — homologues coding sequences of Q. robur and Q.
faginea showed that they were present in the same cluster, and further away from the other
Quercus sequences. Furthermore, it was constructed predicted 3D structures of profilins and Bet
v 1 — homologues proteins and studied their physicochemical properties with yasara and prosite
software.

[1] Hauser, M., et al. (2010), Panallergens and their impact on the allergic patient, Allergy Asthma
Clin. Immunol. 6 (1), 1-14.

[2] Krishnan, K. and Moens, P. D. J. (2009), Structure and functions of profilins, Biophys. Rev., 1: 71-
81.

[3] Musidlowska-Persson, A., Alm, R., & Emanuelsson, C. (2007). Cloning and sequencing of the Bet v
1-homologous allergen Fra a 1 in strawberry (Fragaria ananassa) shows the presence of an intron and
little variability in amino acid sequence. Mol Immunol, 44(6), 1245-1252.

[4] Schenk, M. F., Cordewener, J. H., America, A. H., Peters, J., Smulders, M. J., & Gilissen, L. J.
(2011). Proteomic analysis of the major birch allergen Bet v 1 predicts allergenicity for 15 birch species.
J Proteomics, 74, 1290-1300.



Evolutionary Genomics of The Hedgehog Gene Family in Metazoans:
Identification of The Desert Hedgehog Gene on Avian Genomes
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The Hedgehog (Hh) gene family codifies a class of secreted proteins composed of two active
domains that act as signalling molecules during embryo development (e.g. development of the
nervous and skeletal systems and the formation of the testis cord) [1]. The vertebrate Hh genes
evolved by ancient duplications of the ancestral invertebrate Hh gene: while only one Hh gene is
found typically in invertebrate genomes, vertebrates have three, each with different functions in
distinct tissues (Sonic hedgehog — Shh; Indian hedgehog — Ihh; and Desert hedgehog — Dhh),
which likely favoured the increased complexity of vertebrates and their successful
diversification [2]. However, when the vertebrate members of the Hh genes family are browsed
over the avian genomes available to date on the GenBank and Ensemble databases no evidence
of the Dhh gene is found.

In this study, we used detailed comparative genomic and synteny analyses to characterize the
Hh family on avian genomes and understand why no Dhh gene is found in the bird genome
assemblies available to date. The analysis of the Dhh gene synteny on the lizard genome using
the Genomicus 64.01 server [3] shows that this gene forms a conserved cluster with the
LMBRIL and RHEBL1 genes, which are also not found on the current avian genomes
assemblies. When the scaffold where these three genes are found on the lizard genome is
compared with the avian genomes, we find that it has strong homologies with several regions of
the avian ChUn_random sequence, suggesting that if the Dhh and LMBR1L and RHEBLI1 genes
are present on avian genomes, they may be located on a microchromosome: very small
chromosomes, rich in gene content and CpG islands, that are difficult to sequence and map and
are usually assigned to the avian ChUn random or even absent of the current genome
assemblies [4].
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Species identification and authentication of hare (Lepus) meat by the
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Nowadays, consumers are increasingly concerned with issues of food safety and authenticity. In
particular, game meat has been much appreciated by consumers for their exotic flavor and
texture, low in fat and cholesterol as well as by the absence of steroids or other drugs. Food
authenticity assessment is important in that it avoids unfair competition among producers and
allows consumers to have accurate information about the products they purchase. Therefore, it is
important to ensure that species of high commercial value declared are not replaced by other
species of lesser value [1].

The present work was part of a project aiming to assess the authenticity of “Alheiras de caga”
based on the development of species-specific polymerase chain reaction (PCR) techniques to
detect game meat species, including hare meat. Since there were no reports in the literature
concerning hare meat identification, this work aimed to propose for the first time a PCR
technique able to specifically detect this species.

Mitochondrial cytochrome b (cytb) gene was used to design species-specific primers for hare
detection [2]. The new primers were assessed for their specificity to Lepus species and the PCR
amplification was optimized to detect 0.01% of hare meat in pork meat. To confirm the identity
of the PCR products obtained, the fragments were sequenced. Performing a BLAST for the
obtained sequences, the results showed a 100% of homology for Lepus granatensis, while
primers matched also L. europaeus and L. capensis. Additionally, with the proposed new
primers, we developed a novel methodology based on real-time PCR with the new intercalating
EvaGreen dye. This technique proved to be fast and specific for the identification of hare with
the sensitivity of 1 pg of hare DNA. The application of the developed species-specific PCR to
18 commercial samples of “Alheiras de caca” showed that hare meat was absent in all samples,
even in one that was labeled as containing this meat. It can be concluded that the proposed new
primers can be used by both species-specific end-point PCR or real-time PCR to accurately
authenticate hare meat in food products.
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Biological invasions are very problematic and currently are the major cause of biodiversity loss.
The multiple consequences can range from ecological level to economic/social aspects. The
Italian wall lizard, Podarcis sicula, is one of the reptile species most widely introduced, from
the United States to Turkey. In Iberian Peninsula and adjacent islands, there are four populations
known to be introduced. The estimated age of these introductions is variable. While Menorca
populations date back to the Middle Age, Noja (Cantabria) and Almeria populations are
considered to be introduced in the late XIX century or early XX century and that in Lisbon
would be even more recent (end of 90’s). In spite this knowledge, the geographic origin still
unknown, except for Menorca population whose origin probably is Sicily-Sardinia. Tracing the
origin of introduced populations is essential to understand the source and the pathway of the
species dispersal and hence to set conservation policies aimed at preventing new introductions.
Using molecular markers for detecting genealogical affinities between these introduced
populations and those from the native range, we want to identify the geographic origin of four
introduced populations of Podarcis sicula from all the known Iberian Peninsula (Lisbon,
Almeria and Cantabria) and Menorca Island.

Total genomic DNA was extracted from tail tips following the standard saline method. A
fragment of the mitochondrial gene cytochrome b was amplified by PCR using the primers
GludG-L and cb3H. In order to infer the relationships between the Iberian samples and those
from the native range of P. sicula analyzed by Podnar et al. (2005)[1], a Maximum Likelihood
(ML) phylogenetic analysis was carried out employing the HKY + G model of evolution
(selected by Mega 5) under the Bayesian Information Criterion. Node support was calculated
over 1000 bootstraps replicates.

A total of 40 haplotypes were analysed, 6 of which are from the introduced populations in study.
Lizards from Cantabria are closely related to lizards from Tuscany. Also lizards from Lisbon
clustered together with Tuscanian samples but also showed a slight divergence from them.
Almeria and Menorca populations are related with the Sicula haploclade (distributed in Sicily
and Sardinia) with one haplotype from Menorca being identical to the Menorcan haplotype
found by Podnar et al. (2005) [1].

So, it was identified multiple origins for the Iberian introduced populations. In the case of
Lisbon and Cantabria, the populations are probably from near Tuscany and Tuscany,
respectively. Both Menorca and Almeria lizards are from Sicily (Sardinia) and finally, La Rioja
population is from Calabria. These multiple origins suggest different pathways and routes,
which are important to understand in order to delineate strategies to control new introductions
are needed, namely major control in source and the education of people and governments to the
biological introduction problematic.
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We explore the new emerging technique of GPGPU (General-Purpose computing on Graphics
Processing Units) and its low-cost commodity high computing capacity, in the context of N-
Body cosmological simulations.

We have implemented a standard Particle-Particle (PP), direct summation solver in the style of
the well-known Hydra [2] cosmological simulation code in a GPGPU, GLSL over OpenGL 2.1
environment. This results in a GPU hardware vendor independent, platform-agnostic, complete
PP direct-summation code with all steps and the full simulation iterative loop running on the
graphics hardware in its entirety — fully leveraging the performance potential of the GPGPU
framework.

This endeavour required the reengineering and recasting of the known algorithm in a parallel,
vectorial form in order to fully exploit the GPU hardware.

Therefore, a novel implementation of the traditional PP algorithm was developed to address the
particularities of this vector processing paradigm, opposed to the standard sequential processing
based one.

We perform an analysis of the performance gains of this novel approach, compared to a
“classical” implementation of the same algorithm in a traditional x86 architecture CPU.

We show that by using a GPGPU approach in PP direct-summation simulations, we transform
the algorithm runtime scaling from O(N?) to O(~N) for the surveyed problem sizes, making
large, formerly impractical, PP simulations a feasible option.

We highlight that our code was implemented without 'if conditional statements and also,
relinquishes the need to transfer data to or from the host, whilst iterating through our numerical
pipeline.

Our architecture allows to bypass possible processing pipeline stalls and the expensive memory
transfer operations that would seriously hamper performance and, most importantly, the full
leverage of the benefits of the GPGPU paradigm.
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Semi-Empirical Population Synthesis (SEPS) is a technique used in Astrophysics in which the electromagnetic
spectrum from an observed galaxy is decomposed in terms of base elements, i.e., individual stars or stellar clusters
with known physical properties, such as age and chemical composition, to derive their Star Formation Histories
(SFH) [1]. Our SEPS model is based on the assumption that galaxies can be described as linear combinations of
Simple Stellar Populations (SSPs). These are theoretical stellar clusters (BC03 models [2]) born at the same time
and with the same initial element composition.

More complex physics such as extinction (due to gas and dust) or line-of-sight velocity dispersion (due to stellar
motions) were previously corrected. Also, the most prominent emission lines or spurious pixels were masked out.

We have implemented an optimization code written in C++ to fulfill the task of finding the best match between the
observed and modeled spectrum, subject to some boundary constraints. This program uses an adaptation of the
Metropolis-Hastings algorithm [3] with a Simulated Annealing procedure, introducing a gradual decrease in the
temperature while iterating.

First we tested the reliability of our code through fictitious noiseless data using previously known SFHs. Then we
created more realistic test galaxies with signal-to-noise equal to 10, 20 and 30 around the wavelength of 4000 i
Both tests showed that it is possible to reliably recover the SFHs but the degeneracies tend to get higher when the
signal-to-noise ration decreases. The mean stellar age and metallicity errors are of order of 0.1 dex. Finally, we
have applied our C++ code to data from the Sloan Digital Sky Survey to retrieve the description of stellar
populations from real galaxies. We see that the code performs extremely well with reduced x? of the order of 1.
The main results can be summarized: Early Type (Passive) galaxies tend to harbor old stellar populations whilst
Late Type (Spiral) galaxies tend to harbor young and intermediate ones.

Acknowledgements: J. M. Gomes monitored this project in the framework of the PEEC program
(FCUP). J. M. Gomes is supported by a Post-Doctoral grant and P. Papaderos by a Ciéncia 2008
contract, both funded by FCT/MCTES (Portugal) and POPH/FSE (EC).
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Understanding the origin of dark energy is currently one of deepest enigmas of theoretical
cosmology and fundamental physics. Recent advances in instrumentation will soon provide us
with the opportunity to characterize its properties with unprecedented accuracy.

We discuss methods, introduced in [1] and based on Principal Component Analysis techniques,
for reconstructing the dark energy equation of state and constraining its evolution, using a
combination of Type Ia supernovae at low redshift and spectroscopic measurements of varying
fundamental couplings at higher redshifts.

It will be shown how the addition of the measurements of varying couplings can realize the
prospect of a detailed characterization of dark energy properties all the way up to redshift 4. A
related contribution (A. C. O. Leite et al.) discusses the application of these methods to datasets
obtained with two ESO spectrographs (ESPRESSO and CODEX) in which CAUP is actively
involved.

This work was done in the context of the FCT-DAAD cooperation grant *The Dark Side of the
Universe’ (reference 441.00 Alemanha), with additional support from project
PTDC/FIS/111725/2009 from FCT, Portugal.

The work of CM is funded by a Ciéncia2007 Research Contract, funded by FCT/MCTES
(Portugal) and POPH/FSE (EC), and is also partially supported by grant PTDC/CTE-
AST/098604/2008. NIN is supported by Deutsche Forschungsgemeinschaft (project TRR33)
and is also partially supported by grants CERN/FP/109381/2009 and PTDC/FIS/102742/2008.
The work of PP was partially funded by grant CAUP- 09/2009-BII.

[1] Amendola L., Leite A. C. O., Martins C. J. A. P., Nunes N. J., Pedrosa P. O. J. and Seganti A.
(2011), Variation of fundamental parameters and dark energy. A principal component approach. Phys.
Rev. D (submited), arXiv:1109.6793 [astro-ph.CO].
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ESPRESSO for VLT (under construction) and CODEX (planned for the E-ELT) are two of a
new generation of high-resolution ultra-stable spectrographs that will help shed light on the
enigma of dark energy.

Using the PCA tools described in a related contribution (by P. O. J. Pedrosa) we have studied
optimal ways of exploiting the spectroscopic measurements of varying constants up to z~4,
provided by both spectrographs, to reconstruct the evolution of the dark energy equation of state

(1]

We have simulated several future datasets of fine-structure constant measurements (in the
context of different theoretical scenarios), which differ in number and precision, and then
analysed them in combination with luminosity measurements of Type Ia supernovae at low
redshift.

It will be shown how the addition of these measurements allows the extension of the
reconstruction procedure to much higher redshifts, possibly all the way up to z~4. In fact we
find that CODEX may, on its own, constrain the dark energy dynamics better than supernova
measurements.

This work was done in the context of the FCT-DAAD cooperation grant *The Dark Side of the
Universe’ (reference 441.00 Alemanha), with additional support from project
PTDC/FIS/111725/2009 from FCT, Portugal.

The work of CM is funded by a Ciéncia2007 Research Contract, funded by FCT/MCTES
(Portugal) and POPH/FSE (EC), and is also partially supported by grant PTDC/CTE-
AST/098604/2008. NJN is supported by Deutsche Forschungsgemeinschaft (project TRR33)
and is also partially supported by grants CERN/FP/109381/2009 and PTDC/FIS/102742/2008.
The work of PP was partially funded by grant CAUP- 09/2009-BII.
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Phase transitions that are thought to have happened in the early Universe have a number of
inevitable consequences, the most interesting of which is the formation of topological defects
[1,2]. The literature on the subject has (for good reasons) focused on cosmic strings, but other
defects can be of interest too. Domain walls, being the simplest defect (they can be described by
a single scalar field) provide a simple test bed where one can study how several physical
mechanisms influence defect evolution, and this knowledge can then be applied to other defects.

We took advantage of the continuous improvements in computing power to carry out a large set
of high-resolution simulations of domain walls in two, three and four spatial dimensions, using
the standard Press-Ryden-Spergel (PRS) algorithm [3]. One can also describe the broad
macroscopic properties of these networks by an analytic model, in the same spirit of the model
of Martins and Shellard for cosmic strings. Having carried simulations with various amounts of
damping, we find strong support for the suggestion that the attractor solution for the evolution of
these networks is a linear scaling solution. Our results [4] suggest that previous hints of
deviations from this behavior may have been due to the limited dynamical range of those
simulations. Moreover, we have used the results of the largest (1024%) of our simulations to
provide a calibration for the velocity- dependent one-scale model for domain walls. We
numerically determined the two free model parameters to have the values c,, = 0.5 + 0.2 and k,,
=1.1+£0.3.

Given the conceptual simplicity of the analytic model, we believe that the present numerical
results support its validity, and suggest that it can be reliably used as a tool to study the
cosmological consequences of these networks in quantitative detail. This combination of
analytical and numerical techniques, leading to a detailed calibration of a model (which so far
had only been carried out for cosmic strings) can in principle be extended to networks of domain
walls with junctions.
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Cosmic strings [1,2] are line-like topological defects that can be produced in cosmological phase
transitions, and provide a valuable tool for constraining models of the early universe. Having a
wide range of potential observational signals[3], which depend directly on their microphysical
properties, they can be used to constrain high-energy physics parameters from cosmological
observations. In particular, the magnitude of their observational signatures is mainly determined
by the energy scale of the corresponding symmetry breaking transition.

Cosmic strings with degrees of freedom beyond the standard Abrikosov-Nielsen-Olesen or
Nambu-Goto strings are ubiquitous in field theory as well as in models with extra dimensions,
such as string theoretic brane inflation scenarios. Here we carry out an analytic study of a
simplified version of one such cosmic string model. Specifically, we extend the velocity-
dependent one-scale (VOS) string evolution model [4-7] to the case where there is a conserved
microscopic charge on the string worldsheet. We find that whether the standard scale-invariant
evolution of the network is preserved or destroyed due to the presence of the charge will
crucially depend on the amount of damping and energy losses experienced by the network. We
also discuss some consequences of our findings, the most important of which being that results
derived in Minkowski space may not extend to the case of an expanding universe.
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The formations of topological defects networks in the early universe may have had an important

role in the evolution of cosmologic structures.
We revisit previously developed analytic models for defect evolution and adapt them
appropriately for the study of semilocal string networks [1].

We also discuss in detail the evolution of individual semilocal segments, focusing on the
phenomenology of segment growth, and also provide a preliminary comparison with existing
numerical simulations.

We confirm the expectation that linear scaling is the attractor solution for a broad range of
model parameters.
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The relation between redshift and the CMB temperature, Tcmp(z)=To(1+2) is a key prediction of
standard cosmology, but is violated in many non-standard models. Constraining possible
deviations to this law is an effective way to test the ACDM paradigm and search for hints of
new physics. We present [1] state-of-the-art constraints, using both direct and indirect
measurements. In particular, we point out that in models where photons can be created or
destroyed, not only does the temperature-redshift relation change, but so does the distance
duality relation, and these departures from the standard behaviour are related, providing us with
an opportunity to improve constraints. We show that current datasets limit possible deviations of
the form Tems(z)=To(1+2)'? to be p=0.004+0.016 up to a redshift z~3. We also discuss how,
with the next generation of space and ground-based experiments, these constraints can be
improved by more than one order of magnitude.

This work was done in the context of the cooperation grant ‘Evolution and Astrophysical
Consequences of Cosmic Strings and Superstrings’ (ref. B-13/10), funded by CRUP and The
British Council. We also acknowledge the support of Fundagdo para Ciéncia e a Tecnologia
(FCT), Portugal, in the form of the grant PTDC/FIS/111725/2009. A.A. was supported by a
CTC Postdoctoral Fellowship at DAMTP, University of Cambridge and in part by a Marie Curie
IEF Fellowship at the University of Nottingham. The work of G.L. is funded by a CNRS
Postdoctoral Fellowship at LAL, Centre Scientifique d’Orsay. The work of C.M. is funded by a
Ciéncia2007 Research Contract, supported by FCT/MCTES (Portugal) and POPH/FSE (EC).
The work of A.M.M. was partially funded by Grant No. CAUP-03/2011-BII.
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It is impossible to teach, learn, or even talk about science without at least an intuitive notion of
what a law of Nature is. Ever since the days of Isaac Newton, such laws have been associated
with certain fundamental quantities (for example, Newton’s constant, G), which historically
have been assumed to be universal constants. For that reason, we have come to refer to them as
“fundamental constants”. In recent years, however, such assumptions have been shaken by
experimental evidence that these constants depend on an energy scale. These days, whether they
vary with time as well is one of the major bones of contention among cosmologists [1,2], and
efforts to address this problem have resulted in an array of theoretical models which rely on
unification parameters (R and S) whose bounds are yet unclear.

By introducing variations of the fine-structure constant () in the standard equations of stellar
structure, it should be possible to assess how small variations of this constant must affect the
structure of a star similar to our Sun, thus providing us with hints on what kinds of astrophysical
tests can be carried out in order to shed some light on this issue. We have done so by
computational means for the simple case of a polytropic star.

Using this approach, we have been able to estimate how key measurable parameters of a star’s
structure should differ from our own Sun’s due to small differences in the value of a.
Comparison between these estimations and the current experimental uncertainty in the value of
those stellar parameters has enabled us to establish bounds on variations of a and the possible
values of R and S.

This means stellar tests of modern fundamental physics are a real possibility. Stars do have a
word to say on the matter of the variation of fundamental constants, and it is our job to hear it
out.

This work was done in the context of the project PTDC/FIS/111725/2009 from FCT, Portugal. The work
of JPV was partially funded by grant CAUP-02/2011-BII. The work of CIM is supported by Ciéncia2007
Research Contract, funded by FCT/MCTES (Portugal) and POPH/FSE (EC). CIM and MJM are also
partially supported by grant PTDC/CTE-AST/098604/2008.
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CHARACTERIZATION OF THE QUERCETIN AND THE
EPIGALLOCATECHIN GALLATE INHIBITORY EFFECTS UPON
GLUCOSE UPTAKE BY BREAST CANCER CELLS

Isabel Aral’lio', Tito Costal, Liliana Moreira', Ana Correia-Branco', Ana Farial’2’3,
Fatima Martel' and Elisa Keating'

'Department of Biochemistry (U38-FCT), Faculty of Medicine; 2Chemistry Investigation Centre
(CIQ), Faculty of Sciences; 3Faculty of Nutrition and Food Sciences, University of Porto, Porto,
Portugal

Quercetin (QUE) and epigallocatechin gallate (EGCG) were previously shown by our group to
impair glucose uptake and metabolism by the MCF7 breast cancer cell line compromising both
cell proliferative capacity and survival (unpublished data). So, the aim of the present work was
to characterize the inhibitory effect of QUE and EGCG upon *H-DG uptake by MCF7 cells.

Since both QUE and EGCG are known to interact with estrogen receptors [1, 2] we tested
whether their inhibitory effect upon glucose uptake were mediated by estrogen signaling. To do
this we studied the effects of QUE and EGCG upon *H-2-deoxyglucose (DG) uptake by the
estrogen receptor (ER)-negative MDA-MB-231 breast cancer cell line, and compared the
findings to those previously obtained by our group in the ER-positive MCF7 cell line. We also
searched for the involvement of PKA, PKC or calcium signaling pathways in the inhibitory
effect of QUE and EGCG upon *H-DG uptake by MCF7 cells.

*H-DG uptake by MDA-MB-231 cells was time-dependent and saturable with transport kinetics
similar to those observed in MCF7 cells. Also, very similarly to what had been observed in
MCEF?7 cells, *H-DG uptake by MDA-MB-231 cells was: a) inhibited by cytochalasin B (10 and
50 uM) and by phloridzin (500 and 1000 pM); b) sodium-independent; c) slightly stimulated by
insulin and d) potently and concentration-dependently inhibited by 26 min or 4 h exposure to
QUE or EGCG. Moreover, we observed that the 26 min-inhibitory effect of QUE upon *H-DG
uptake by MCF7 cells was completely abolished by the presence of H7 (10 uM, PKA and PKC
inhibitor), H89 (10 puM, PKA inhibitor), and calmidazolium (50 puM; calcium/calmodulin
inhibitor) and it was not affected by chelerythrine (0.1 pM; PKC inhibitor). On the other hand,
the 26 min-inhibitory effect of EGCG upon *H-DG uptake by MCF7 cells was abolished in the
presence of calmidazolium but was unaffected in the presence of H7, H89 or chelerythrine.

In conclusion, *H-DG uptake by ER-negative MDA-MB-231 cells is mediated by GLUTSs (most
probably by GLUT1 and/or GLUT4/12) not by SGLT1, and is very similar to that observed in
MCF7 cells, suggesting that *H-DG uptake by breast cancer cells is itself estrogen-independent.
Characterization of QUE and EGCG inhibitory effect upon *H-DG transport in MCF7 cells
indicate that it does not seem to be strictly dependent on estrogen signaling, involving instead
calcium signaling. Additionally, QUE-inhibitory effect was shown to be dependent on PKA
activation.

[1] Farabegoli F et al. (2007) Cancer Detect Prev 31(6):499-504.

[2] Moutsatsou P (2007) Hormones (Athens) 6(3):173-93.

Supported by PTDC/SAU-OSM/102239/2008, SFRH/BPD/40170/2007 and
1JUP/Santander/190/2010.



Isoxanthohumol inhibits in vivo vascular proliferation and
stabilization

Duarte D., Costa R, Soares R. and Negrio R.

Department of Biochemistry (U38/FCT), Faculty of Medicine, University of Porto, Portugal.

Angiogenesis and inflammation are two fundamental biological processes that act jointly
towards the successful resolution of many situations, such as wound healing. In other
circumstances though, they interact and contribute to the evolution of pathological conditions,
like cancer, diabetes or obesity. Recently, our group described isoxantohumol (IXN), a
flavonoid of beer and the main xanthohumol metabolite, as an interesting angiostatic and anti-
inflammatory molecule, using in vitro studies, the mouse matrigel plug and the rat wound
healing assays [1]. The aim of this study was to evaluate IXN effects on specific in vivo
angiogenic steps, on different time-points.

We used the neonatal retinal neovascularization model, where the vessels spread in a
reproducible temporal and spatial pattern and can be easily imaged to study the interactions
between endothelial cells (EC), mural cells and microglia, allowing a detailed visualization IXN
action on different phases of angiogenesis [2].

Briefly, C57BL/6 mice pups were injected intraperitoneally with IXN or control (PBS), daily,
until post-natal day (P)3, P4, P6 or P14. Then, pups were euthanised and eyes enucleated, fixed
in 4% p-formaldehyde overnight, and retinas were dissected out and stained with FITC-
conjugated isolectin, aSMA, VEGFR-2 or PDGFRp. Fluorescence and ApoTome microscopy
was used and vascular quantification measurements performed.

By P5 and P7 time-points, IXN significantly decreased vascular proliferation and coverage by
aSMA-positive mural cells (i.e. pericytes and smooth muscle cells). These effects were not so
evident at P4 and P15, which may be explained by the need of an initial accumulation of IXN
and a latter pro-angiogenic compensatory effect due to anti-oxidant properties of the compound.
At PS5, vascular diameter, EC survival, arteriolar/venular differentiation and VEGFR-2
patterning were also significantly affected by the treatment. Furthermore, IXN led to a non-
significant decrease on migration of EC (tip cells and filopodia) and an apparent absence of
bridge cells (i.e. microglia) on the vascular fusion sites.

Further studies on the molecular targets and signaling pathways involved and a deep analysis on
the uptake, bioavailability and toxicity of IXN are crucial for a better translational understanding
of the molecule. So far, the accumulated evidence proposes IXN as an interesting anti-
angiogenic compound that might have therapeutic and preventive applications in angiogenesis-
and inflammation-associated diseases.

Supported by SFRH/BD/41888/2007 from FCT and projects PTDC/SAU-OSM/102083/2008 e
PEst-OE/SAU/UI0038/2011.

[1] Negrao, R. et al (2010), Angiogenesis and inflammation signaling are targets of beer polyphenols on
vascular cells, J Cell Biochem 111:1270-9.

[2] Gerhardt, H. et al. (2003). VEGF guides angiogenic sprouting utilizing endothelial tip cell filopodia.
J Cell Biol 161, 1163-1177.



Insight on transcriptional network that controls Prrxl1 expression in
nociceptive neurons

D. Martins , I. Regadas, M. Matos, F. Monteiro, D. Lima and C. Reguenga

Department of Experimental Biology, Faculty of Medicine, University of Oporto, Portugal
IBMC — Instituto de Biologia Molecular e Celular, University of Oporto, Portugal

Pain is a multi-sensory experience associated with potential tissue damage. Its perception
depends on signaling the presence of noxious stimuli at the periphery through specialized small
diameter neurons of the dorsal root ganglion (DRG) that synapse extensively with marginal
zone projecting neurons and substantia gelatinosa interneurons in the spinal cord dorsal horn.

The paired-homeodomain transcription factor Prrx11 (also known as Drgl1) has a crucial role in
the establishment of synaptic connections between DRG and spinal nociceptive neurons [1].
Nevertheless, our understanding of the transcriptional mechanisms that control the proper
spatiotemporal expression of the Prrxll gene remains limited. Recent studies appointed TIx3
and Lmx1b, other homeodomain transcription factors that highly co-localizes with Prrxl1, as
fulcral upstream factors of Prrx11 transcription regulation cascade, however little is known about
the exact procedural dynamic of this transcriptional network [2,3].

In order to understand how the expression of Prrxl1 is regulated by TIx3 and Lmx1b, the entire
Prrxll promoter sequence was cloned in a luciferase-reporter vector and its activity was
measured after overexpression of Prrxl1, TIx3 and Lmx1b, alone or in combination with Prrxl1,
in the DRG-derived cell line ND7/23 and in non-neuronal Hela cells. PrrxIl overexpression, per
se, induces a slight decrease in the luciferase activity. Overexpression of Lmx1b led to a small
induction (about 2 fold) of luciferase activity either in the ND7/23 or in non-neuronal HeLa
cells. Overexpression of TIx3 led to a 22-fold induction while Prrlx1 and TIx3 simultaneous
overexpression resulted in a 42-fold luciferase induction. On the other hand, Prrxll silencing
reduced in three times the inductive effect produced by TIx3 overexpression which pointed to a
coordinated action of these transcription factors in the regulation of the Prrx11 gene, much likely
by the formation of heterocomplexes. This hypothesis was tested by co-immunoprecipitation
assays, and an interaction between Prrxll and TIx3 was detected. Prrxl11-Lmx1b complexes
seem not to occur in ND7/23 cells.

Altogether these results ascribe an important role for TIx3 in controlling Prrxl1 transcription,
directly or in a molecular complex with Prrx11 itself implying an autoregulation mechanism.

References:

[1] Zhou-Feng, C; Rebelo, S (2001); The Paired Homeodomain Protein DRG11 Is Required for the
Projection of Cutaneous Sensory Afferent Fibers to the Dorsal Spinal Cord; Neuron, 31, 59-73;

[2] Ding, Y; Jun, Y (2004); Lmx1b controls the differentiation and migration of the superficial dorsal
horn neurons of the spinal cord; Development, 131, 3693-3703;

[3] Xu, Y; Lopes, C (2008); Tlx1 and T1x3 coordinate specification of dorsal horn pain modulatory
peptidergic neurons; Journal of Neuroscience, 28(15): 4037-4046;



Canine Osteoarthritis and Stem Cell Therapy: A Case Study

M. M. Afonso ! L. Gardel*

"'UP VET-Department of Veterinary Clinics and Cytogenetic Laboratory-Department of Microbiology,
ICBAS — University of Porto; Biomechanics Laboratory, FADEUP - University of Porto.
2 Assistant Professor of Surgery and Anaesthesiology- Department of Veterinary Clinics ICBAS -
University of Porto; 3B’s Research Group- Biomaterials, Biodegradables and Biomimetics, Headquarters
of the European Institute of Excellence on Tissue Engineering and Regenerative Medicine.

Osteoarthritis (OA) is a slowly progressive pathology in which degeneration of cartilage with
associated osteophyte production occurs and it is usually caused by abnormal cartilage wear. [1]
OA affects up to 20% of the world canine population [2,3,4] and the pain and lameness
associated with the disease greatly affect the life quality of these animals. The fact that this is a
chronic condition and that the conventional pharmacological therapies have adverse systemic
effects associated with long-term administration of drugs is one of the reasons that researchers
have been so interested in developing therapeutic alternatives that do not present these effects.
[4,5,6] Stem Cell Therapy with subcutaneous adipose tissue cells has gained a lot of popularity
and has revealed itself to be an extremely beneficial alternative to control clinical signs
exhibited by affected dogs and has been proven to have an effect which is prolonged in time.
[4,7] This therapy consists in the obtention of adipose tissue samples from the patient and on the
posterior stem cell isolation, expansion with or without differentiation and application in the
same animal (autologous therapy).

In this case-study, a large breed dog diagnosed with OA was treated with cellular therapy. An
amount of 1x10° stem cells originated from the adipose tissue were differentiated in
chondroblasts and were applied percutaneously in the affected articulation. The clinical
evolution was documented with owner questionnaires over the time, imagiology techniques (X-
Rays) and gait analysis (kinematic computerized analysis). It was concluded that, for this
animal, Stem Cell Therapy is an interesting alternative to long-term conventional treatments and
that the life quality of this animal significantly improved after treatment.

References:
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Effects of glucosamine and chondroitin sulphate on human
osteoclastogenesis

K.A. Monizl’z, M.H. Femandesl, J. Costa-Rodrigues1

' Laboratério de Farmacologia e Biocompatibilidade Celular, Faculdade de Medicina Dentdria,
Universidade do Porto, Portugal.
? Faculdade de Farmécia, Universidade do Porto, Portugal.

Glucosamine is a glucose derivative that is important for the synthesis of many glycosylated
molecules, including the glycosaminoglycans present in cartilage. Due to this, it is used for the
treatment of diseases such as osteoarthritis, where it induces the regeneration of damaged
cartilage. Chondroitin sulphate is a glycosaminoglycan that is one of the major components of
cartilage, contributing to its structure, function, lubrication and nutrition. Like glucosamine,
chondroitin sulphate can be used as a therapeutic agent, promoting growth and regeneration of
cartilage tissue. Since cartilage and bone tissues display some similarities, glucosamine and
chondroitin sulphate might display as well some effects on bone tissue. However, this issue is
poorly documented and the few published reports present some contradictory results.
Furthermore, the studies were conducted mainly with osteoblastic cells, and almost no
information is available regarding the effects of glucosamine and chondroitin sulphate on
osteoclast development. The aim of this work was to characterize the cellular and molecular
effects of these molecules, when used either isolated or combined, on human osteoclastogenesis.

Osteoclastic precursors were isolated from human peripheral blood. Cell cultures were treated
with different concentrations (20, 100 and 500 pg/mL) of isolated or combined glucosamine and
chondroitin sulphate. Cell cultures were characterize throughout a 21 day period for tartarate-
resistant acid phosphatase (TRAP) activity, number of TRAP+ multinucleated cells, presence of
cells with actin rings and expressing vitronectin and calcitonin receptors. Regarding the
intracellular mechanisms involved in the osteoclastic cell response, cell cultures were treated
with MEK, NFkB, PKC, MAPK, JNK and p38 signaling pathways inhibitors, and a PGE2
production blocker. In addition, the possibility of these molecules to induce apoptosis was also
adressed.

Results showed that glucosamine stimulates osteoclast development, while an opposite effect
was found for chondroitin sulphate-treated cell cultures. In the presence of both molecules, an
increase on osteoclastogenesis was observed. The characterization of the intracellular processes
involved revealed differences on the contribution of the analyzed signaling pathways, as well as
on the apoptosis rate, in the different tested conditions.

Taken together, glucosamine and chondroitin sulphate have the ability to modulate human
osteoclastogenesis. A detailed characterization of the involved mechanisms can open new
perspectives in the utilization of such compounds in clinical contexts, particularly in diseases
with involvement of the bone tissue.



RKIP and CD147 expression as prognostic factors in squamous cell
lip carcinoma
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Lip cancer is the second most frequent cancer between head and neck neoplasias and since it
mainly is a visible lesion, its diagnostic is usually made earlier and due to that fact the patient’s
prognosis is generally good. However, the presence of lymphatic, vascular and perineural
invasion substantially decrease the patient survival ['l. RKIP and CD147 are two proteins that
have a role in the invasion and metastization processes **). RKIP expression is related with the
decrease in tumor growth and proliferation and is higher in normal tissues than in tumors or
metastasis ?. Otherwise, CD147 is a protein that stimulates the basal membrane degradation
and the development of a more aggressive phenotype for the tumors. It expression is higher in
tumors than in normal tissues. The immunoexpression of these two proteins is related with
patients’ prognosis in different carcinomas .

The main goals of the present work were the evaluation of RKIP and CD147 immunoexpression
in lip squamous cell carcinoma of patients admitted and treated in IPO-Porto and also the
comparison of proteins expression in different histological sites - normal tissue, tumor, invasion
front and perineural invasion. Additionally, we related these expressions with the
clinicopathological features and the prognostic of each patient. For the immunoexpression
evaluation the immunohistochemistry technique was used and the results were analyzed by three
independent and specialized persons.

It was possible to notice that RKIP expression either in tumor or in invasion front is related with
the stage of the patients’ tumor and it decreases in the site where the metastization starts
compared with the tumors and normal tissue. On the other hand, in our study, CD147 expression
is not related with any clinicalpathological feature of the patients although tumors express
higher levels of CD147 than normal tissue. As observed for RKIP, the expression of CD147 is
not related with the patients’ prognosis.

References:

[1] Casino, A. R., Toledano, L. P., Jorge, J. F., Diez, J. M. O., Llobet, C. C., Prat, M. A. (2006),
Brachytherapy in lip cdncer, Braquiterapia en el cancer de labio, 11(3): 137-143.

[2] Zeng, L., Imamoto, A., Rosner, M. R. (2008), Raf kinase inhibitory protein (RKIP): A physiological
regulator and future therapeutic target, Expert Opinion on Therapeutic Targets, 12(10): 1275-1287.

[3] Foda, H. D., Zucker S. (2001), Matrix metalloproteinases in cancer invasion, metastasis and
angiogenesis, Drug Discovery Today, 6(9): 478-482.
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How do they defend themselves? Retailers perspective about
shoplifting in two different contexts

Oscar Ramos'& Carla Cardoso'

! Department of Criminology, Faculty of Law, University of Porto, Portugal.

Currently, shoplifting is considered one of the biggest adversities in the retail sector and one of
the major causes of loss and investment. According to the Global Retail Theft Barometer, total
losses in Europe during 2011 were €36.281 millions, caused by shoplifters (45.7%), employee
theft (30.2%), dishonest suppliers (6%) and internal errors (16.1%) [1].

This type of crime emerges from the interaction between the individual with a certain potential
for offending, and the environment or situation which provides opportunities for offending [2].
According to the literature, these crimes have different temporal and spatial distributions and
may vary depending on various factors, like store environment, type of products and
implemented security systems [3]. So, how can we prevent these crimes? The problem has been
addressed by situational crime prevention strategies that can include techniques such as CCTV,
electronic alarm tags, security guards, sales staff attention, good lighting, reduction of blind
spots and other design principles. Thus, we should look for an integrated solution between the
traditional security methods and the current solutions that use design and store layout
modifications to reduce the opportunities for crime [4].

The present work aims to compare the extension and impact of shoplifting, the use and
perceived effectiveness of prevention measures, and the most common techniques used to
commit theft in two different retail environments: the traditional town center and the shopping
mall. To achieve that purpose, a self-report survey was performed to a sample of 108 store
managers, addressing the problem in the Portuguese context. Preliminary results will be
presented, comparing the differences and similarities of the variables referred above in these two
different realities (town center and shopping mall).

Furthermore, this empirical research could provide key elements to develop and implement new
solutions and more customized preventive strategies, taking into account the store environment.

References:
[1] Center for Retail Research (2011). The Global Retail Theft Barometer. England.

[2] Farrington, D. P., Bowen, S., Buckle, A., Burns-Howell, T., Burrows, J., and Speed, M. (1993). An
experiment on the prevention of shoplifting. In R. V. Clarke (Ed.), Crime Prevention Studies (pp. 93-
119). Monsey, N.Y: Criminal Justice Press.

[3] Nelson, A. L., Bromley, R. D. F. and Thomas, C. J. (1996). The geography of shoplifting in a British
city: Evidence from Cardiff. Geoforum, 27(3), 409-423.

[4] Carmel-Gilfilen, C. (2011). Advancing retail security design: Uncovering shoplifter perceptions of
the physical environment. Journal of Interior Design, 36(2), 21-38.



Self control or morality: what matters in antisocial behavior?
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Self-control and morality are two important concepts in the study of crime and deviant behavior.

Self-control is an individual ability to control one’s behavior in order to obtain some reward or
avoid some punishement. Self-control is, to Gottfredson and Hirschi, the main factor behind
criminal and disruptive behavior [1] and one of the most concepts ever tested in social sciences,
especially in Criminology.

In turn, morality is a set of rules about what is wrong or right in particular circumstances. To
Wikstrom morality is the prime factor in explaining misconducts [2].

For a long time, these two concepts were studied as two different and independent ideas.
However, in the recent years, it has been a growing consensus about the importance of their
integration: which of both matters in the explanation of deviant behavior? Both? Wikstrém and
Antonaccio [3] are two examples of authors that are studying these possible relations between
self-control, morality and misbehavior.

In this sense, the aim of this study is to contribute to understand the cross talk between self
control, morality and deviant behavior.

To test these relationships, we used data from an anonymous self-reported survey in a sample of
adolescents based in self-control and morality measures already tested (by Grasmick [4] and
Wikstrom [2], respectively) and measures of deviant behavior.

Preliminary results will be presented and discussed in the light of General Theory of Crime [1]
and Situational Action Theory [2].

[1]Gottfredson, M. R. & Hirschi, T. (1990). A4 General Theory of Crime. Stanford University
Press.University Press.
[2]Wikstrom, P. H. & Svensson, R. (2010). When does self-control matter? The interaction

between morality and self-control in crime causation. European Journal of Criminology, 7(5),
395-410.

[3]Antonaccio, O. & Tittle, C. R. (2008). Morality, self-control, and crime. Criminology, 46(2),
479-510.

[4] Grasmick, H., Tittle, C., Bursik, R. and Arneklev, B. (1993). Testing the core empirical
implications of Gottfredson and Hirschi’s general theory of crime. Journal of Research in Crime
and Delinquency 30, 5-29.



The protection model of juvenile delinquency in Portugal: A study
from a justice facility
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The juvenile justice system in Portugal was begun in 1911 with the publication of the Protection
Law of Childhood. His main feature of protectionism was successively accentuated with the
subsequent juvenile justice reforms. The Decree-Law N. 314/78 (October 27, 1978) is seen as a
maximalist example of the protection model in Europe. The tutelary measures (“protection,
assistance and education measures”) were intended for minors in danger and juvenile offenders
alike. All the problematic behaviors were considered as symptoms of maladjustment and this
criterion dictated the nature and the (indeterminate) length of the measures applied. The
measures were applied indistinctively in cases of child in danger or delinquent child and there
were not means of defense or procedural guarantees for the youth [1].

The aim of the present study is to analyze how this legal model was enforced, focusing on the
concrete practices and strategies of assessment and intervention implemented in justice facilities
for minors and their underlying assumptions. Moreover, this study aspires to establish the
relationship between those practices and the life trajectories of the youngsters under these
measures. For that purpose, documental analysis of individual files was used. The preliminary
results are presented and discussed in order to provide some key ideas about how law and
institutional practices interact.

[1] Castro, J. (2010). “The punitive turn” — are there any points of resistance? An answer from
the Portuguese experience. In F. Bailleau & Y. Cartuyvels (eds.). The criminalization of youth:
Juvenile justice in Europe, Turkey and Canada. Brussels: VUBPRESS



Importance of Shame and Guilt in Moral Behavior
A Systematic Review
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This presentation aims explore the relevant research that has been contributed to the study of the
role of moral emotions — shame and guilt - on the moral behavior. Tangney et al (2007) and
Eisenberg (2000) refers that emotions like guilt and shame were important in the linkage
between our moral standards and moral behaviour. When people consider behavioural
alternatives they can anticipate emotional reactions and that can have a strong influence in the
option chosen. By the way the central question is: What’s the influence of shame and guilt on
the prosocial and antisocial behavior?

Empirical studies of diverse samples clearly indicate that guilt-proneness is inversely related to
antisocial and risky behaviour (Tangney et al, 2007). Tangney & Dearing 2002 (in Tangney et
al, 2007) showed that children prone to shame-free guilt in the fifth grade were, in adolescence,
less likely to be arrested, convicted, and incarcerated and Tibbetts (2003 in Tangney et al, 2007)
found that college students’ guilt-proneness was inversely related to self-reported criminal
activity.

The definition of these moral emotions, how they could be measured and what research shows
about their importance in antisocial and prosocial behavior will be presented. Finally the
importance of the emotional side of moral development and the implications of it in intervention
programs will be discussed. Most of the common moral interventions in childhood have focused
on promoting children’s cognitive development. It’s necessary that children understand the
emotional consequences of their own acts introduced a wide range of moral emotions, such as,
guilt and shame, into educational practice in a systematic way (Malti & Latzko 2010).

References:
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Characterizing male intimate partner offenders
N. Azevedo 1,

' School of Criminology, Faculty of Law, University of Porto, Portugal.

Domestic violence (DV) carries heavy social, economic and personal costs. Therefore, it is
important to know better what kind of violent offenders in intimate partner relationships we
have. In first place we define relevant concepts for the issue under research, after which we
review the risk factors for the perpetration of intimate partner violence, being important to
emphasize the contributions of Cattaneo ¢ Goodman [1]; Riggs, Caulfield e Street [2]; Stith,
Smith, Penn, Ward e Tritt [3]. In the second part of the paper, we present some empirical
evidence, especially taking into account variables that literature refer as the most relevant in the
issue.

Sample: We use a sample of 100 men condemned for DV crime and followed by the legal
system (Direc¢do Geral de Reinser¢do Social), in North of Portugal, in the period 2009-2010.
Some of those were integrated in a Batterer Intervention Program (BIP).

Methodology: Data was collected using documental sources (eg: social reports, criminal record,
documents sent by the court, interview guide for DV cases, Spousal Assault Risk Assessment
instrument and other documents that constitute the individual process).

It was used SPSS v.19 (Statistical Package for the Social Sciences) to analyze collected data and
to describe the sample (mainly with descriptive statistics).

Main results: The average age is 46 years (SD= 11,744). Most of the offenders’ family of origin
has 3 to 6 members and low economic resources. About half the individuals reported having
witnessed or been victims of violence in the family of origin.

Most cases have, only, the primary school (45%) and low economic resources. The alcohol
abuse was mentioned in 73% of cases and, frequently, it is associated to other problems
(psychological, employment, behavior, health, etc.). There are few cases of frequency of
problem support/treatment. Most offenders have no criminal record (59%).

The presence of minors in the couple’s discussions is frequent. Physical violence, insults and
threats are the most common DV behaviors, sometimes using weapons. Most of offenders are
violent only in the family context and in more than half the cases there have been at least one
disruption in the relationship.

These findings have being the basis of my current research, related to variables or risk factors
that can be “predictors” of intimate partner violence. More scientific research is need, to inform
the public policies and achieve more accurate political decisions. BIP’s should be well informed
by the scientific studies and by the evidence based-practice.
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Data base for etnological heritage
Pedro Damaso e Rui Teixeira

Department of Heritage Studies (DCTP), Faculty of Arts, University of Porto, Portugal

The ethnological heritage — buildings, objects and oral tradition — has not been a frequent object
of study in scientific and academic investigations. The national authorities have, so far, shown
no interest for systematic register and organization in a data base with both broader and detailed
criteria.

Given the former and considering that only local authorities have done some work in
maintaining and registering the heritage, frequently lacking adequate scientific accuracy, the
creation of an accurate and thorough inventory would be therefore very important.

The idea first came in to our minds when we started our own inventory of the traditional
systems of grinding in the basins of rivers Le¢a and Pele for our master studies in Archeology.
Since we had no knowledge of common method of inventory and registration of these heritage,
we developed a set of procedures based on the studies of TIMS (The International Molinological
Society), of IMC (Instituto dos Museus e da Conservagdo) as well as in the Works of Ernesto
Veiga de Oliveira, Fernando Galhano, Benjamim Pereira and Jorge Dias.

We then developed a set of four forms that allow any user to examine/characterize buildings
both generally (the building structure) and in detail (precise description of mills) including also
data of the analyses of objects found in the site, and oral testimonies of locals.

These forms were in the foundation of our project of developing a date base for the mentioned
heritage, which is being done with the collaboration of MAPoteca of the Faculty of Arts of
University of Porto, namely with Miguel Nogueira. This data base will be read by geographical
information systems and will allow investigators, not only to access data from our studies, but
also to use it as a tool to register their owns investigations, thus building a unique and detailed
data base on this subject with scientific quality.

Both data base and inventory code were thought not only to include water mills, but also to be
applied to every category of ethnological heritage. The general code of the inventory was design
with the goal to register all projects of investigation on ethnology both in Portugal and Europe,
supplying an easy accessed tool, very intuitive and able to respond to every need of register of
past and future investigations/inventories on this scientific area of studies.

In short with this data base it is already possible to: identify geographically the ethnological
heritage; search the data base selecting specific characteristics; and in future, investigators will
be able to identify ideal sites to develop projects of preservations and tourism enterprises;
develop comparative studies at national and international levels and gather in one place all
information on ethnological heritage.



Representations of the East in O Mundo Portugués (1934-1947)

M. Couto

Faculty of Letters, University of Porto, Portugal.
Master student of contemporary history between 2009 and 2011.

The work developed has focused, such as the tittle suggests, in the study of the oriental
representations present in the magazine of colonial propaganda of the Estado Novo, published
between 1934 and 1947, O Mundo Portugués.

Through the discourse analysis we seek to demonstrate how the Orientalism was a very useful
“instrument” for the regimen, by the way he has “built” the East to legitimize an identity and an
imperial destiny, witch will have direct impact not in Asia but in Africa. So, a racist and
prejudiced ideology was produced in order to demonstrate the civilizational and cultural
superiority of Portugal contrasting the habitants of their colonies.

Thus, we developed and deepened the analysis of the multiple “realities” that the East acquires,
as well as of all the discursive ambivalences that the oriental was subject in the magazine O
Mundo Portugués. In fact, it is intended to show how is possible to resize, in the discursive and
imagetic plan, history, cultures, identities and individuals. Is the Orientalism produced by the
Estado Novo that constructs and reconstructs its East in the most convenient way for the
regimen, varying from an observation that sees the influence and indelible presence of the
Portuguese in the East, as it sees an East full of exotism and alterity. For the oriental the
situation is the same. As much is practically “Portuguese”, result of the assimilation process that
provides a raising of the cultural and civilizational standard that Portugal granted to it, as is a
“primitive” that makes the most varied aberrations, fact which demonstrates is need of help
from Portugal to leave the barbarity in which is installed.



Making necklaces, weaving a network: indigenous women in Manaus
Ana Luisa Serta

! Department of Anthropology, Faculty of Philosophy, Letters and Human Sciences, University of Sdo
Paulo, Brazil.

The topic of this research is the indigenous presence in urban centers of Brazil, from the point of
view of sociality, exploring craftwork as a central element of the relationships experienced by
indigenous in the city of Manaus and outside it. During a two year fieldwork, the research
passed from a focus on three indigenous women associations of different ethnic groups to a
central interest on the Association of Sateré-Mawé Indigenous Women (AMISM). The research
takes part on the group of works developed at the GEU/NAU — USP — Urban Ethnology Group
of the Urban Anthropology Core from the University of Sdo Paulo.

An analysis “from close by and inside” (Magnani, 2002), developed by the method of
participant observation, was performed in the association and other spaces frequented by its
members, as an attempt to accompany the social actors’ arrangements within the urban context,
having as a reference the day-to-day dynamics. The production of data resulted also from semi-
structured interviews with key-informants from the association.

The Association of Sateré-Mawé Indigenous Women offered access to an overview of the
spatial occupation of the indigenous people in the capital city of Manaus, contributing to a
comprehension of the new ethnic configurations in Manaus and its consequences on the
arrangements of the urban setup. In this scenario, craftwork revealed itself as a key element for
the maintenance of the association and the networks that its members develop between their
indigenous homelands and the trails that they build within the urban space, just as it shows
continuities and actualizations of “ways to do”. The Sateré-Mawé study case showed that the
craftwork seems to triggers an expanded network that involves relatives in the city and at the
indigenous homeland, indigenous people from other ethnic groups, NGO’s, businessmen,
government representatives and also a fundamental non-human component, the seeds. A
particular circuit of people and seeds goes beyond Manaus and includes the coming and going to
and from the indigenous homeland, just as the recollection of seeds in the city, the participation
in fairs and events, the meeting at friends’ houses or at the association and indigenous
communities that were developed in the city. One of the aims of this research is to identify this
circuit, a category developed by Prof. J. Magnani, and to purpose an analysis of the continuities
and actualizations concerning the usage of seeds and craftwork techniques from the point of
view offered by the concept “skills” as in the terms of T. Ingold, which takes knowledge as a
group of inherited skills, modes to do, developed and taught in specific environmental contexts,
and built from the practical and personal experience, in a mix of imitation and improvisation.
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Row Cemeteries and Tombs of Chiefs: the Franks and the Burial
Archaeology in northern Gaul (V-VIII centuries)

B. G. Bengozi !

! Department of History, Faculty of Philosophy, Letters and Human Sciences, University of Sdo Paulo,
Brazil.

Several written sources and funerary artefacts were interpreted, since the nineteenth century, as
“ethnic traces” of Germanic peoples in the Early Middle Ages. In this case, “row cemeteries”
and “tombs of chiefs” were seen for a long time as evidences of the Frankish people in northern
Gaul. Therefore, the present research aims to analyze two archaeological case studies on “row
cemeteries” and “tombs of chiefs”, produced by Europeans historians and archaeologists in the
twentieth century. By means of the analysis of the sources, we sought to reflect on how these
studies are included in discussions on the use of burial archaeology in the interpretation of
ethnic identities and on the Frankish elite’s social organization during the Merovingian Period.

This research was based on analysis and comparisons from two archaeological case studies. The
first case study was produced by Edouard Salin on the “row cemeteries”, while the second work
was directed by Cécile Varéon and refers to an Exhibition catalogue on the “tombs of chiefs”
excavated in Saint Dizier. We tried to understand how these studies were used to interpret the
Franks as “ethnic entity”. Beyond the analysis of case studies, it was necessary to incorporate an
auxiliary bibliography that allowed the expansions of discussion on the limitation of the concept
of ethnogenesis associated with burial archaeology by means of ethnic identification of the
Franks.

As previously mentioned, the funerary artefacts were interpreted as evidences to identify the
presence of distinct ethnic groups in cemeteries. However, the most recent historiography has
criticized this approach and brought new explanations for the existence of these graves,
especially from a political point of view, as in the studies produced by Guy Halsall and Walter
Pohl.

The readings for this research have demonstrated the relevance of debates on the archaeological
case studies and of the criticism on the relationship between funerary artefacts and ethnicity in
the Early Middle Ages. Therefore, we sought to demonstrate how the analysis of “row
cemeteries” and “tombs of chiefs” have been interpreted and reinterpreted and how these
interpretations have influenced the understanding on the Franks and on the role of ethnic
identities during the mentioned period.
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Prehistoric Spaces and Territories — metal analysis of Iron Age
artifacts from Crasto de Palheiros - Murca (Vila Real — Portugal)

Ana Abrunhosa !

! Master student in Archaeology, Faculty of Arts, University of Porto. Researcher at CEAUCP -
Centro de Estudos Arqueoldgicos das Universidades de Coimbra e Porto

This presentation set up the first results of a research project directed by Professor Maria de
Jesus Sanches and carried out within CEAUCP supported by the grant IJUP’10 — Projectos
Pluridisciplinares — funded by Universidade do Porto/Santander Totta.

The project consisted on the study of metal artifacts from the I Iron Age archaeological site of
Crasto de Palheiros — Murga (Vila Real, northern Portugal). Five copper alloy adornment
objects within this collection were studied on an archacometry perspective.

The study of the objects was developed by non-destructive methods at CEMUP — Centro de
Estudo de Materiais da Universidade do Porto — using SEM-LVMSEM analysis and
microvisualization to assess its elemental composition and to detect possible manufacturing
marks that may distinguish those items in terms of regionalisms and craftsman ability. On this
site there have been found items related to metallurgic technology like slag and crucibles that
have not yet been analyzed.

Through physicochemical techniques available at the University we were looking if the
differences in style reflect different traditions in manufacture. The morphology study seeking
typological classification of the metal objects from Crasto de Palheiros had been made earlier by
Dulcineia B. Pinto (2008). This work gave the necessary support to the definition of suitable
spots on the surface of objects for detailed physicochemical analysis in association with
micromorphology picturing with scanning electron microscopy (SEM).

Analysis of selected chemical elements in those spots showed that in most cases the metal alloy
is of heterogeneous composition. Since the analyses are made in at the micrometre scale the
results are not a real representation of the precise composition of the alloy or the whole object.
So far this study was unable to confirm or revoke a proposed theory of local manufacturing. The
results obtained allow us to verify that in all cases the used alloys took into account the technical
and practical requirements of each object.



Charcoal Analysis in Monte Mozinho - Preliminary results from sector
A

Costa Vaz, F.! Tereso, J. 2

! Department of Heritage Sciences and Techniques, Faculty of Arts, U.P.
2 CIBIO, Research Center in Biodiversity and Genetic Resources, U.P.

In the last five years the archaeological site of Monte Mozinho, Penafiel, has been the place of a
groundbreaking archaebotanical study in the Northwest of the Iberian Peninsula. Until now, this
study was mainly focused on the agricultural activities undertaken by the populations who
inhabited the site from the 1% to the 4™ century of this era [1]. The study which we’ll be
presenting aims to fill the information gap regarding the ecosystems that surrounded the
settlement as well as to identify specific strategies of gathering and using firewood.

During the archaeological excavation, several samples of sediment were collected according to a
previously determined method. The processing of these samples included bucked flotation for
the separation of charcoal [2]. The next step consisted in the analysis of each bit of charcoal in
order to identify its species with the help of anatomical atlases [e.g. 3]. The interpretation of the
archaeobotanical data was then crossed with the information regarding the archaeological
context of the samples.

Results from the seven samples show a substantial variety of species from different ecosystems.
There is an overall predominance of Castanea sativa but, despite being native to this area, its
role is still unclear. The same happens with the few Prunus sp. charcoals found. Several of the
identified species come from riparian formations: Populus, Salix, Ulmus minor, Fraxinus
angustifolia and possibly Acer pseudoplatanus. This latter could also be present in deciduous
oak forests, testified by the presence of Quercus deciduous and eventually Pinus Pinaster.
Maritime pine was found in one sample and data available for the region [4] suggests no real
pine forests existed at this time. Two shrubby species of Leguminosae and the few Erica sp.
charcoals demonstrate the presence of scrublands. Fragments of monocolyledon were also
found.

Generally speaking, it is possible to imply that the inhabitants of Monte Mozinho at the 3-4™
centuries recollected wood from distinct ecosystems such as deciduous forests, riparian
formations and scrublands. Data made possible to question the role of chestnut in ancient
landscapes and economy. Furthermore, dendrological evidences suggest sporadic wood
recovering and storage to have occurred in this compartment.

[1] TERESO, J.; CARVALHO, T.; ALMEIDA DA SILVA, R.; RAMIL REGO, P. (2010) Cultivos e
armazenagem em Monte Mozinho: dados preliminares. In: Bettencourt, A.; Alves, M.; Monteiro-
Rodrigues, S. (Eds.), Variagdes Paleoambientais e evolugdo antropica no Quaterndrio do ocidente
peninsular. APEQ/CITCEM: p. 149-158.

[2] BUXO, R. (1997) Arqueologia de las plantas, Ed. Critica, Barcelona.
[3] SCHWEINGRUBER, F. (1990) Anatomie Europdische Holzer, Ed. Haupt, Stuttgart.

[4] FIGUEIRAL, 1. (1990). Le Nord-Ouest du Portugal et les Modifications de 1’ecosysteme, du bronze
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Cooperation and Conflict(s). The fishing “companhas” in Mira’s coast
in the first decades of the 19" century (1802 — 1830)

Ana Isabel Teixeira '

! Department of History and International Politics Studies, Faculty of Arts, University of Porto, Portugal.

In the scope of the Master’s Degree in History and Heritage studies, branch of Memory
Construction, a research work was developed envisaging the understanding of a labouring
universe and attempting to recognize and study the sociability means established in a sea work
environment.

Nowadays, the importance attributed to the primary sector is narrowed, though it is more and
more said that there is a return to the structuring basic sectors of the economy, such as fishing.

The time period - 1802-1830- in which the research is developed, is receded, but already reveals
some difficulties concerning this activity. In light of the promulgation of charters and decrees
falling upon fishing — that release the fishermen from their lord’s guardianship and establish
their liberty of performing — the activity may consider some significant alterations that place it
in a better position.

The fisheries are held at the coastline regions, where it is possible to see the men of the sea
around their arts, maneuvering watercrafts in an intense sharing of knowledge and the fruit of
labour. In a dynamic environment that seems to strengthen those involved, the personal bonds
are merged in a perfect symbiosis with the labor relations. These bonds, that continue to
manifest, are so close that they may influence the labor relations — the assigned tasks’
performance, the profit’s sharing, and the commitment to which they submit themselves when
entering the sea collectivity.

Around the activity, fishing societies are created — Mira’s companhas — which congregate every
element, that, duly enrolled as fishermen, contribute to it and relate to each other within it —
passing knowledge to the newly registered and employing some members of the fisherman’s
family, as labor reinforcement.

The detailed research was ruled by the readings concerning the subject, by the concepts’
definitions and by formulating problems and pre-indicators, moving on, in a second section, to
the sources. The National Archive of Torre do Tombo, the Archive of the University of Coimbra
and the Municipal Archive of Mira’s City Hall were given a substantial and profound analysis.

The research’s conclusions allowed for a different reading from the previously elaborated and
opened doors to a subject that does not run out, not only given its different possible approaches,
but also due to the its pertinence, in current days.
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Evaluation of the conditions for photoconversion and imaging of
Kaede and mEosFP by laser scanning confocal microscopy in
transformed plant cells

V. Vieiral, C. Pereiral, P. Sampaioz, S.Pereira and J.Pissarra’
'BioFig - Centre for Biodiversity, Functional and Integrative Genomics, Department of Biology, Faculty
of Sciences, University of Porto, Rua do Campo Alegre, s/n°, 4169-007, Porto
*Instituto de Biologia Molecular e Celular (IBMC), Rua do Campo Alegre, 823, 4150-180 Porto

Fluorescent proteins (FPs) technology has revolutionized live cell imaging. When coupled to
recent technical advances in widefield fluorescence and confocal microscopy, namely,
multitracking laser control systems, the Green Fluorescent Protein (GFP) and its genetic
derivatives have accomplished invaluable service in countless live-cell imaging experiments.
Classic multicolored fluorescent protein methods are efficient in highlighting their target but are
limited in their applications since their colors cannot be altered as and when required. The use of
Kaede and mEos is a novel approach involving a single FP, by changing their color irreversibly
from a green to a red fluorescent form upon exposure to violet-blue light. The conditions of
photoconversion and imaging of these FPs in various optical configurations need to be explored
in plant models. In this work, we propose to study the conditions for conversion and imaging of
Kaede and mEosFP in Nicotiana tabacum leaf epidermis, under a transient expression system.
mEos and Kaede fused with a Golgi marker — Sialyl-transferase (ST-Eos/ST-Kaede) were
engineered and tested simultaneously with a mEos version fused with a signal peptide for
Endoplasmic Reticulum (SP-Eos). Nicotiana tabacum leaves were Agrobacterium-infiltrated
with the three constructs and imaged with a laser scanning confocal microscope (Leica TCS SP2
AOBS, Leica Microsystems, Germany). The fluorescent proteins were excited with the 488 nm
and 561 nm laser lines to detect, respectively, the green and red fluorescence emission, while a
405 nm laser line short-pulse promoted the photoconversion. In order to better understand the
photoconversion efficiency in tobacco leaves and given the difficulties associated with this
system (namely autofluorescence and multiple layers of cells), Bright Yellow-2 (BY-2) tobacco
cells were also transformed by co-cultivation with Agrobacterium tumefaciens containing the
SP-Eos fusion. Plant aspartic proteinases cardosin A and cardosin B have been extensively
studied in our laboratory either in the native plant Cynara cardunculus or in genetic transformed
models such as Nicotiana tabacum since they revealed to be excellent reporters to study
intracellular trafficking and protein interactions due to different intracellular accumulation, even
though they share high homology in terms of nucleotide and amino acid sequence. Therefore,
fusions with mEos and Kaede were tested to investigate the use of photoconvertible fluorescent
proteins as tools to explore the trafficking pathways of proteins in living cells. The results
unequivocally demonstrate that, monomeric EosFP-based probes retain all the qualities of
single-colored fluorescent proteins while providing the additional capability of photoconversion.
Both green and red fluorescent forms of mEosFP are stable during prolonged live imaging
allowing us to follow molecular phenomena in real time. Cardosin A-Kaede and cardosin B-
Kaede expression confirmed the great potential of Kaede as an intracellular optical marker to
differentially color and track an organelle and follow endomembrane dynamics over time.



A methodology to assess fast-evolving domains on
protein-coding genes
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Gene evolution can be achieved by comparing the number of non-synonymous versus
synonymous mutations (w-ratio = dN/dS). Fast evolving genes are more likely to accumulate
non-synonymous mutations and so present generally higher o-ratio, while by contrast slowly
evolving genes present lower omega-ratios [1]. Recent approaches in molecular evolution
calculate the omega value for each site in the studied molecule and then the global omega values
can be estimated [2]. However, it is common to obtain a variable omega value for each site of
the protein, since not all of them are of the same functional or structural importance. We may
also suspect for different rates of site evolution within the protein.

Thus, it is relevant to assess with a statistic significant level, whether a domain can be
considered as fast-evolving domain comparatively to the other parts of the molecule. We
propose a one-way analysis of variance (ANOVA), but very stringent assumptions need to be
made, i.e. the must be normally distributed and data must be collected independently.

Here, we used three real case studies to highlight how difficult is to meet the ANOVA
requirements. In order to solve this problem, we propose a non-parameter methodology to assess
fast-evolving domains on protein sites. We show that w-ratio data are not normally distributed
for the generality of genes, even for those evolving under positive selection. Additionally, we
determine the exponential family as the most likely to represent the data and determine a
statistic to compare two omega ratios assuming an exponential parametric model.

Our methodology revises the statistical foundation of the recurrent parameters used to
understand gene/protein evolution — the omega ratio. With this approach we are able to test the
selective constrains in protein domains, which can be of great interest to assess functional or
structural implications in the protein function. Future research includes the expansion of the
applicability of our method to test more complicated parametric models in more than two
domains.
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HPLC analysis from the crude extract and metabolites isolated from
the marine fungus Eurotium cristatum
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The oceanic environment has been a vast source of natural compounds covering a wide range of
bioactivity [1]. The research and development in the pharmaceutical area relies on analytical
data obtained using chromatographic techniques such as HPLC [2]. Our main goal is to study
the chemistry and the antitumor effect of new secondary metabolites obtained from fungi from
the Thailand sea, one of the richest in biodiversity in the world. In a previous work developed
by our group, an ethyl acetate extract (ECE) obtained from the fungus E. cristatum, isolated
from the marine sponge Mycale sp., was fractionated. Three compounds (1-3) were identified
and the evaluation of their effects on the growth inhibition of three human tumour cell lines was
verified [3]. In this work we describe the identification of a new isolated anthraquinone (4) and
some preliminary results of the HPLC analysis (ECE and 1-4) [4]. Successive chromatographic
purifications led to the isolation compound 4 and spectroscopic data indicated the chemical
structure of erythroglaucin. The ECE and metabolites (1-4) were analyzed by RP-HPLC
(GraceSmart RP-18; 250 mm x 4.6 mm, chromatogram obtained at 190 nm), using a flow-rate
of 1.0 mL/min, with a gradient system starting with water-methanol (85:15) and going to
methanol (100) in twenty-five minutes. The retention times of compounds 1-4 were determined.
The HPLC method allowed a rapid identification of these metabolites using a small amount of
substance, which could be of great value as an auxiliary tool in the identification of these
compounds. To the best of our knowledge we are the first team to study the marine fungus E.
cristatum, isolated from the marine sponge
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Planctomycetes are a group of unique bacteria, with peptidoglican-less cell walls, internal
compartimentalization, budding reproduction and a complex life cicle. Nowadays, this group
has aroused great importance in many biological scientific areas. However, up-to-now there are
not any reports on literature about Planctomycetes pigmentation. They can be white or present
orange and often pink coloration, pointing to the presence of carotenoids.

The aim of this work is to find out what are the carotenoids responsible for Planctomycetes
pigmentation.

Several strains belonging to the Planctomycetes phylum were gr