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SFN treatment was associated with decreased enzyme activities for GPx, GR and SOD in a concentration 
and time-dependent manner. For the higher SFN concentration tested i.e. 20 µM, almost no GR and GPx 
activity was observed. This suggests that SFN decreases the antioxidant defenses in osteosarcoma cells. 
Since SFN decreases osteosarcoma cell defenses against oxidative damage, it is a potential drug for 
chemoprevention and chemotherapy in this type of cancer. 
 
References: [1] Mendonça-Filho, R. R.; WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim. 2006, 1, 
23.; [2] Hayes, J. D.; Kelleher, M. O.; Eggleston; I. M. Eur. J. Nutr. 2008, 47, 73.; [3] Majó, J.;, Cubedo, 
R.; Pardo N.; Rev. Esp. Cir. Ortop. Traumatol. 2010, 54, 336.; [4] Ta, H. T.;, Dass, C. R;. Choong, P. F.; 
Dunstan, D. E.; Cancer metastasis rev. 2009, 28, 63. 
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In our lab, cardosins trafficking studies (Duarte et al. 2008; da Costa et al. 2010) have been relying on 
several heterologous systems such Nicotiana tabacum, Bright-yellow-2 (BY-2) tobacco suspension cells 
and Arabidopsis thaliana stable constitutive expression. In addition to this stable expression in 
Arabidopsis thaliana, a high-throughput method for transient expression in Arabidopsis seedlings has 
been optimized in our lab. The main advantage of this system is the rapid screening of protein fusions, the 
transformation of several seedlings at the same time with different constructs and the easiness in applying 
drugs or blockage agents. The protocol was established by Marion and co-workers (Marion et al., 2008) 
and here we present the optimization of the method in the context to the cardosins studies using a plasmid 
of fluorescence-accumulating seed technology (pFAST-G with OLE1-GFP) (Shimada et al., 2010) for 
Arabidopsis optimal expression. This protocol uses conventional binary vectors and a conventional 
Agrobacterium strain, and is compatible with a large diversity of fluorescent reporters. Therefore, it is a 
powerful pre-screening and characterization assay before stable transformation. Transient expression in 
Arabidopsis seedlings is thus a fast and simple method that requires minimum handling and potentially 
allows medium-to high-throughput live imaging analyses of chimeric proteins subcellular localisation in 
Arabidopsis cotyledons. 
 
References: Marion J., Bach L., Bellec Y., Meyer C., Gissot L. and Faure J. (2008) Systematic analysis 
of protein subcellular localization and interaction using high-throughput transient transformation of 
Arabidopsis seedlings. The Plant Journal, 56: 169–179. 
Shimada T. L., Shimada T. and Hara-Nishimura I. (2010) A rapid and non-destructive screenable marker, 
FAST, for identifying transformed seeds of Arabidopsis thaliana. The Plant Journal, 61: 519–528. 
Da Costa D.S., Pereira S., Moore I. and Pissarra J. (2010). Dissecting cardosin B trafficking pathways in 
heterologous systems. Planta, 232(6), pp.1517-30. 
Duarte P., Pissarra J. and Moore, I. (2008). Processing and trafficking of a single isoform of the aspartic 
proteinase cardosin A on the vacuolar pathway. Planta, 227(6), pp.1255-68. 
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MAP Presentations 
 
MAP-OP #1 . 
Cloning, expression and localization of VvSIP1 and functional studies of the purified protein in 
artificial phosphatidylethanolamine liposomes 
 
Henrique L. S. Noronha,  
Univ. Minho, Braga 
 
Water is transported through biological membranes by aquaporins, members of the widespread Major 
Intrinsic Proteins (MIPs). In plants, aquaporins are grouped in five sub-families, PIPs (plasma membrane 
intrinsic proteins), TIPs (tonoplast intrinsic proteins), NIPs (nodulin26-like intrinsic proteins), XIPs (X 
intrinsic Proteins) and SIPs (small and basic intrinsic proteins). Here, we describe the localization, 
expression and functional characterization of a VvSIP from the grape berry. VvSIP1 is expressed in the 
early stages of berry development, and colocalizes at the ER in transformed yeast cells with a VvSIP1-
GFP. ER membrane vesicles purified from yeast overexpressing VvSIP1 were characterized by stopped 
flow technique for their capacity to transport water. The protein was purified to homogeneity after 
VvSIP1-his tag heterologous expression in yeast followed by ER purification, membrane solubilization 
and Ni-NTA affinity chromatography. Water transport was confirmed after reconstitution of the purified 
protein in phosphatidylethanolamine liposomes. VvSIP1 expression is remarkably up regulated by heat, as 
shown by Real-time PCR, suggesting a role in stress response in grapevine. 
 
 
MAP-OP #2 
Characterization, micropropagation and preservation of Pinus genotypes 
 
Sandra Nunes (MAP-PhD Student);  
Celeste Dias*, Sandra Correia*, Conceição Santos* (*supervisors) 
Department Biology University Aveiro 
 
Slash Pine (Pinus elliottii var elliottii), Caribbean Pine (Pinus caribaea var hondurensis) and the 
resulting hybrid (Pinus elliottii var elliottii x Pinus caribaea var hondurensis) have a great economic 
value due to their high growth ratio and resin production. Therefore, it is important to achieve a strategy 
to propagate these selected genotypes more rapidly maintaining their characteristics. This project aims to 
preserve/enlarge the Pinus germplasm collection, provided by the company Klón, by micropropagation 
and cryopreservation techniques; to characterize genetically these genotypes and the putative changes of 
the micropropagated plants by flow cytometry; to study plant survival rates, growth and photosynthetic 
performance during acclimatization.  
 
 
MAP-OP #3 
Genetic characterization of Pinus genotypes with high oleoresin production: molecular and 
functional studies 
 
Diana Sousa (MAP-PhD Student) 
José Miguel Oliveira*, Vanessa Pereira* Conceição Santos* (*supervisors) 
Department of Biology University of Aveiro 
 
The genus Pinus from Pinaceae family comprises about 100 taxonomically distinct species. P. elliottii 
var. elliottii x P. caribaea var. hondurensis is a Pinus hybrid that combines the enhanced growth 
characteristics of parent P. caribaea var. hondurensis with the improved wood density of parent P. 
elliottii var. elliottii. These Pinus species industrial value relies mostly on wood and oleoresin production. 
We’ll use these genotypes/populations previously selected as not-improved and as excellent resin 
producers. Selected genotypes/populations will be characterized for their variation: a) intraspecific and 
interspecific through polymorphisms in microsatellites; b) in transcriptional regulation of genes involved 
in MVA pathway (eg.,HMGR,MDC) and MEP pathway (eg.,DXS,DXR,HDR) among:  

i)         genotypes/populations;  
ii) different organ/tissues (eg.,needles,wood,root)          34 
iii) considering propagation type [in vivo vs. in vitro conditions (eg., calli, and micropropagated 

vs.  zygotic derived-plants)].      
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The genetic characterization of populations of these species and the hybrid is very important, both to 
distinguish as to assist in the certification the populations and to certificate regenerants derived from 
micropropagation and cryopreservated regenerants. Moreover, the identification of genetic functional 
markers of resin is of extreme importance. 
 
 
MAP-P #4 
Flavonoids bioactivity in different osteosarcoma cell lines 
 
Sónia Pinho (MAP-PhD Student),  
José M.P.F.Oliveira (main supervisor), Conceição Santos (co-supervisor) 
Department Biology , University Aveiro 
 
Phytochemicals may prevent tumour proliferation by modulating critical cellular pathways, such as those 
involved in the cell cycle and apoptosis.  
In particular for osteosarcoma (OS), specific molecular targets of phytochemicals remain unclear.  
We hypothesize that different classes of phytochemicals have different effects on apoptosis, on the cell 
cycle and metabolism in OS cell lines vs. normal osteoblasts. These effects may be modulated by 
epigenetic regulation, e.g. through the action of micro RNAs (miRNAs).  
Using in vitro OS vs. normal osteoblast-cell systems, our project will focus on critical steps of apoptosis, 
cell cycle pathways and metabolism regulated by phytochemicals, from the point of view of miRNA 
regulation. Data will open perspectives for targeting multiple signalling pathways that are active in OS 
 
 
MAP-P #5 
The response to stress of Melia azedarach 
 
Maria da Costa (MAP-BioPlant Student) 
Gloria Pinto*, Conceição Santos* (supervisors) 
Department of Biology and CESAM, University Aveiro 
 
Abstract not available 
 
 
MAP-P #6 
The effect of high temperature on sugar transport in grape cells. 
 
Henrique L. S. Noronha  
University  Minho, Braga 
 
Sugar status is directly related to the final alcoholic content of wine, and regulates the development of its 
aromatic and organoleptic properties. High temperatures affect berry set and development and alter the 
normal sugar content of the fruit. Peaks of high temperature, nowadays more and more frequent, may stop 
the ripening progress. We have been exploring the mechanisms involved in sugar import and 
compartmentation into the berry. In particular, the regulation by sugars of the expression of the 
monosaccharide transporter VvHT1 was investigated at transcriptional, translational, and protein activity 
levels. Recently we have found that this protein is down-regulated by high temperature, through a 
decrease of the protein amount in the plasma membrane that correlates with the observed decrease in the 
uptake rates of radioactive glucose. We aim at the unlocking of the biochemical/molecular mechanisms 
behind the regulation of grape berry sugar status by absolute temperature and day/night temperature 
differences. 
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