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Bringing together Spent Yeast biomass and 
Seaweeds to address the Iodine Deficiency Disease  
Elsa F. Vieira1, Andreia D. M. Silva1 Sónia A. Figueiredo1 Tiago Brandão2 & Cristina Delerue-Matos1 

1. REQUIMTE/LAQV, Polytechnic of Porto – School of Engineering, Rua Dr. António Bernardino de Almeida, 4249-015 Porto, Portugal; 2. SuperBock Group, Via Norte, 4465-764 Leça 
do Balio, Portugal. 

Iodine deficiency disease (IDD) is a global public health problem, which affects both developed and developing countries. 
According to WHO, IDD is the world’s most prevalent, yet easily preventable, cause of brain damage”. Although universal 
salt iodization is an efficient way to treat IDD, it presents chemical disadvantages, which argues the developemrnt of 
efficient natural iodine-food-carriers. Brown seaweeds are naturally high iodine-enriched foods, but its direct consump-
tion can lead to hyperthyroidism, and frequently there is consumption resistance to its taste, smell, and texture. Taking 
into in consideration, this work evaluated the potential of brewer´s spent yeast (BSY) – the second major by-product 
of brewing process, to adsorbe the iodine of three brown seaweeds species: Himanthalia elongata, Fucus vesiculosus 
and Eisenia bicyclis.  
Seaweed extracts were prepared by Subcritical Water Extraction (90 °C, 100 bar, flow rate of 10 mL/min) and kinetic 
and equilibrium experiments were performed using non-living (lyophilized) BSY biomass, at pH 4, room temperature 
and at predefined initial concentrations of seaweed extract and mass of BSY. The quantification of iodine was made by 
the Sandell-Kolthoff method. The BSY, before and after iodine uptake, was characterized by the determination of the 
point of zero charge (pHPZC), Fourier transform infrared (FTIR) analysis, and scanning electron microscopy with energy 
dispersive spectroscopy (SEM/EDS). 
Results showed that the Elovich’s, pseudo-first-order’s, and pseudo-second-order’s models were fitted to the experi-
mental kinetic results. The equilibrium was achieved in 5 min and the kinetic constant was 0.65 ± 0.04, 0.45 ± 0.08 and 
0.43 ± 0.05 gBSY/µgiodine.min, respectively, for the Himanthalia elongata, Fucus vesiculosus and Eisenia bicycli-iodine 
extracts. The maximum biosorption capacity of Himanthalia elongata, Fucus vesiculosus and Eisenia bicyclis-iodine 
extracts by the BSY biomass were, respectively, 35 ± 6 µgiodine/gBSY, 26 ± 4 µgiodine/gBSY and 23 ± 3 µgiodine/gBSY.  
Overall, these findings suggest the potential of the iodine-enriched BSY as an efficient iodine-carrier nutraceutical for 
the treatment/prevention of IDD. The mean ingestion of 5.0 g/day of iodine-enriched BSY could satisfy between 35-
60% of iodine RDA for adults and around 22-35% of iodine RDA for pregnant women.   

Keywords: Iodine deficiency disease, inutraceutical, brewer´s spent yeast, seaweeds. 

References: 

Lazarus, J.H. The importance of iodine in public health. Environ Geochem Health. 2015, 37, 605-618; 
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WHO/UNICEF/ICCIDD. Assessment of iodine deficiency disorders and monitoring their elimination: 
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Evaluation of the probiotic potential of a strain of 
Saccharomyces cerevisiae
Lara Areal-Hermida1, Ángeles Pichardo-Gallardo1, Pedro Coelho2, Cristina Prudêncio2, And Carmen Sieiro.1

1. Centro de investigaciones biomédicas (CINBIO). Department of Functional Biology and Health Sciences. Microbiology Unit. University of Vigo. Spain, 2. Ciências Químicas e das 
Biomoléculas, Escola Superior de Saúde do Porto, Porto, Portugal

According to the World Health Organization (WHO) and the Food and Agriculture Organization of the United Nations 
(FAO), probiotics are living microorganisms that, when administered in appropriate quantities, can confer a beneficial 
effect on the health of the host. Probiotic potential has been demonstrated especially for many strains of different spe-
cies of bacteria. However, there are fewer strains of yeast for which their probiotic properties have been studied, despite 
their advantages, which include the fact that they are not affected by antibacterial antibiotics or their inability to disperse 
antibiotic resistance genes. As a result, there is a growing interest in characterizing new yeasts as probiotics. The aim of 
this study was to evaluate in our laboratories the probiotic potential of a strain of Saccharomyces cerevisiae var. bou-
lardii (the main species marketed as a probiotic so far), to compare it with that of other yeasts. Strain identification was 
carried out by analyzing the ITS and D1/D2 regions of the rDNA. Regarding the ability of the strain to survive at 37ºC and 
resist gastrointestinal conditions, the strain showed 100 % viability at 37ºC and between 95-100 % in synthetic gastric 
and duodenal juices (pH 2-7.5, 0.3-10 % bile salts, 0.3 % pepsin and 0.1 % pancreatin). In addition, the selfaggregation 
and hydrophobicity properties shown by the strain allowed inferring the ability to adhere to the intestine, which was con-
firmed in Caco-2 cells. Additionally, the strain presented other properties of interest for probiotics, including a high anti-
oxidant capacity and pathogen coaggregation, as well as a variable cytotoxic activity against different tumor cell lines.

Keywords: Yeast, probiotics, Saccharomyces

References:

Sanders, M.E.; Merenstein, D.J.; Reid, G. Gibson, G.R.; Rastall, R.A. Probiotics and prebiotics in intestinal 
health and disease: from biology to the clinic. Nat Rev Gastroenterol Hepatol. 2019, 16, 605–616; 
https://doi.org/10.1038/s41575-019-0173-3
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Tropomyosin analysis by a label-free 
electrochemical immunosensor 
Ricarda Torre1, Maria Freitas1, Estefanía Costa-Rama2, Henri P.a. Nouws1, Cristina Delerue-Matos1 

1. REQUIMTE/LAQV, Instituto Superior de Engenharia do Porto, Instituto Politécnico do Porto, Portugal; 2. Departamento de Química Física y Analítica, Universidad de Oviedo, Spain. 

Crustaceans are one of the main food allergens. In many countries legal food labelling requirements obliges the indi-
cation of the presence of this type of seafood in commercial products. However, allergic individuals are at risk due to 
labelling errors caused by inaccurate detection and sometimes fraud. The major crustacean allergen is tropomyosin, a 
34-39 kDa protein. 
To provide a user friendly and expeditious method that could be useful for food producers, a label-free electrochemical 
immunosensor for the detection of this allergen was developed. The transducer used in this work was a screen-printed 
carbon electrode that was modified with a carbon-based material. After the immobilization of a monoclonal anti-tro-
pomyosin antibody and the incubation with the allergen (standard/sample) a redox probe ([Fe(CN)6]3-/4-) was added to 
record the analytical signal by differential pulse voltammetry. With this approach the analysis time was about ~1h and 
the results were precise (RSD = 6.5 %). The sensor was selective towards the target allergen and no interferences from 
other food allergens and ingredients were observed. The linear relationship between the analytical signal and the tropo-
myosin concentration was found to be between 0.50 and 75 ng mL-1 (limit of detection: 0.20 ng mL-1). The accuracy of 
the results was confirmed through recovery assays (81.6 to 102.6 %) and comparison of the results of the analysis of 
commercial food samples with a conventional ELISA kit. 
Based on these results and the fact that the sensing surface is stable for at least one month, the developed sensor is a 
promising tool for quality control in the food industry. 

Keywords: Electrochemical immunosensor, Label-free assay, Tropomyosin, Seafood allergy 
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Calcium-based cements on the regeneration of 
dental pulp: an in vitro study  
Gabriel Kato1, Cláudia Rodrigues1, Helena Fernandes1,2 & Liliana Grenho1,2  

1. Faculdade de Medicina Dentária, Universidade do Porto, Porto, Portugal; 2. LAQV/Requimte, Universidade do Porto, Porto, Portugal 

Calcium-based cements have been exploited to the management of deep carious lesions, in which a bioceramic ce-
ment is placed onto the remaining affected dentin, or directly onto the exposed pulpal tissue after pulpotomy or an 
accidental pulpal exposure1,2,3. Following application of calcium silicate-based cements, several cell types (osteoblasts, 
mesenchymal cells, and pulpal cells) are involved in the tissue regenerative/mineralizing activity4,5,6. The aim of the pres-
ent study was to evaluate the effect of pulp capping cements in human dental pulp cells (hDPCs), by an indirect contact 
assay. DPCs (Poietics™ DPSC; Lonza Bioscience, Switzerland) were cultured in osteogenic medium (control) and in the 
presence of extracts from the cements - Dycal® (Dycal; Dentsply, USA); ProRoot® MTA (MTA; Dentsply, USA), Bioden-
tine™ (Biodentine; Septodont, France), FKG TotalFill® BC RRM™ Fast Putty (FKG; FKG Dentaire SA, Switzerland) and 
Theracal LC® (Theracal; BISCO Inc., USA). Cells were exposed to the extract’ cements for 4, 8 and 10 days and were 
characterized for cell viability (Resazurin assay) and Alkaline phosphatase (ALP) activity and histochemical staining. The 
null hypothesis was not having significant differences among exposure to the tested cements, whereas alternative hy-
pothesis was assumed if significant differences were detected after ANOVA multiple comparisons with Tukey post-hoc 
test (p≤0.05). Compared to control hDPCs (not-exposed cells), viability of cells treated with the extracts was similar at 
day 4, but higher at days 8 and 10. Regarding ALP activity, values were significantly higher in the cell cultures exposed 
to the extract’ cements, compared to control hDPCs. Histochemical staining of the cultures showed that cell density 
increased throughout the culture time, with the cell layer being organized in circular cellular arrangements, typical of 
osteogenic-differentiating cells, that stained positive for ALP. Therefore, all extracts permitted cell survival and induced 
ALP activity, an established osteogenic marker, confirming the bioactivity of calcium-based pulp capping cements. 

Keywords: dental pulp capping, calcium silicate dental cements, dental pulp cells 

References:  
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3. Bjørndal, L.; Simon, S.; Tomson, P.L.; Duncan, H.F. Management of deep caries and the exposed 
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Quantification And Characterization Of Polyphenol 
Content In Apple Products
José Carlos Teixeira1, Susana Soares1, Rosa Pérez1, Nuno Mateus1, Victor De Freitas1

1. REQUIMTE, LAQV, Department of Chemistry and Biochemistry, Faculty of Sciences, University of Porto, Rua do Campo Alegre, s/n, 4169-007 Porto, Portugal

Polyphenols result from plants’ secondary metabolism and have gained great attention because of their widely proven 
bioactivities [1,2]. Due to their antiradical activity, can revert oxidative stress and promote defense against cancer, car-
diovascular disease, diabetes mellitus, Alzheimer’s, and many others[1–3].
Apple has been described with more than 60 polyphenol compounds [1]. Processing techniques would affect their 
profile in polyphenol compounds[3]. This study aims at understanding the effect of apple processing on the polyphe-
nol profile depending on 1) centrifugation and 2) temperature. The samples were prepared at a national food industry 
company as follows: from the same raw apple puree, this sample was 1.1) centrifugated at 4400/10 rpm, and 1.2) cen-
trifugated at 4400/35rpm giving turbid juices 1.1. and 1.2. Juice 1.2 was then clarified by filtration at 2.1) 60°C and 2.2) 
40°C. To quantify and characterize the polyphenol profile, juices were then purified by Solid Phase Extraction (SPE) C18 
Column. Turbid juices were centrifuged before the SPE procedure. To analyze the bounded polyphenols, the obtained 
precipitates were extracted followed by hydrolysis. The total polyphenol content was assessed by the colorimetric assay 
Folin-Ciocalteu and the polyphenol profile was characterized by high-performance chromatography coupled to UV-vis 
and tandem-mass spectrometry.
The juices 1.1 and 1.2, have the lowest content of total polyphenols, 0.470±0.025 mg/mL and 0.770±0.024 mg/mL, 
respectively. The lower content in polyphenols could be explained by their being trapped in the precipitates collected by 
centrifugation. So, the increase in the differential velocity of centrifugation seems to result in higher soluble polyphenol 
concentration. Regarding the clarified juices results show that the major content of polyphenols was for the clarified 
juice at 40°C with 1.081 ±0.130 mg/mL, while clarified juice at 60°C had 0.763 ±0.018 mg/mL (statistical different). This 
result seems to indicate that temperature leads to a decrease in polyphenols content. Ongoing analyses are exploring 
the polyphenols present in the precipitates. Regarding the polyphenols profile, the main polyphenols were chlorogenic 
acid and procyanidins.
In conclusion, filtration and centrifugations may affect the polyphenol content. The results suggested that apple fruit 
matrices can offer a high content of polyphenol compounds and can contribute to promoting health benefits.

Keywords: polyphenols compounds, apple, chlorogenic acid, procyanidins
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Insights into the development of Actinidia arguta 
leaves nutraceutical ingredient: Antioxidant 
activity and bioavailability study in rats
Ana Margarida Silva1, Andreia Almeida1, Bruno Sarmento2,3,4, Paulo C. Costa5,6, Cristina Delerue-Matos1 & Fran-
cisca Rodrigues1

1. REQUIMTE/LAQV, Polytechnic of Porto – School of Engineering, Portugal, Portugal; 2. i3S, Institute for Research and Innovation in Health, University of Porto, Porto, Portugal; 3. 
INEB, Institute of Biomedical Engineering, University of Porto, Porto, Portugal; 4. CESPU, Institute for Research and Advanced Training in Health Sciences and Technologies, Porto, 
Portugal; 5. REQUIMTE/UCIBIO, MedTech-Laboratory of Pharmaceutical Technology, Department of Drug Sciences, Faculty of Pharmacy, University of Porto, Porto, Portugal; 6. 
Associate Laboratory i4HB—Institute for Health and Bioeconomy, Faculty of Pharmacy, University of Porto, Porto, Portugal

Actinidia arguta is a perennial vine characterized by the presence of leaves extremely rich in antioxidant compounds, 
particularly phenolics (Silva et al., 2021). Recently, our research team applied the Response Surface Methodology (RSM) 
to determine the optimal extraction conditions of A. arguta leaves through Ultrasound-Assisted Extraction (UAE) (Silva 
et al., 2021). The optimal extract revealed to be rich in neochlorogenic and chlorogenic acids, caffeoylquinic acid, catechin, 
kaempferol-3-O-glucoside and isorhamnetin-3-O-rutinoside (Silva et al., 2022). These bioactive compounds may have 
an in-vivo pro-healthy impact, particularly antioxidant effects. Therefore, this study intends to evaluate the in-vivo anti-
oxidant effects of UAE A. arguta leaves extract in rats, aiming to validate a new nutraceutical ingredient.
Briefly, the dried leaves of A. arguta were extracted by UAE using water as solvent and a solid: liquid ratio of 10 % (w/v) 
during 31.11 min, maintaining an ultrasonic intensity of 30 W/m2 (Silva et al., 2021). For the in-vivo assays, Wistar rats (n 
= 6 / group) were orally treated during 7 days with water (control; Group I), A. arguta leaves extracts (50 and 75 mg/kg 
bw/d, respectively, Group II and III) and vitamin C (positive control; Group IV). The antioxidant enzyme activities, namely 
superoxide dismutase, catalase, glutathione peroxidase and malondialdehyde levels were determined. The influence of 
the extract on the in-vitro erythrocyte hemolysis by AAPH induction was also assessed.
The results attested that the extract provided a strong inhibitory effect against the erythrocyte hemolysis, with an IC50 
= 251.09 μg/mL. Regarding the biochemical and antioxidant parameters, the highest superoxide dismutase activity in 
kidneys and livers was found for Group III (75 mg/kg bw/d), respectively, 183.36 and 175.26 units/g protein. Similarly, 
both groups treated with extract achieved the best catalase results for livers. The rats administrated with 50 mg/kg 
bw/d of extract (Group II) significantly increased the glutathione peroxidase activity (kidneys = 205.35 units/g protein, 
livers = 133.60 units/g protein and serum = 64.57 units/mL protein). Regarding the malondialdehyde levels, groups II 
and III (treated with extracts) exhibited the lowest levels.
These results highlighted the in-vivo efficacy and safety of A. arguta leaves extracts to be used in nutraceutical field. 
Further studies should be performed to screen the possibility to counteract the progression of other diseases, such as 
prediabetes.

Keywords: Actinidia arguta leaves, in-vivo antioxidant effects, nutraceutical ingredient.
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Honey from Natural Park of Montesinho: insights 
from DNA extraction methodology for botanical 
identification
Sónia Soares1, Leandro Magalhães1, Rui Barbosa2 & Cristina Delerue-Matos1

1. REQUIMTE/LAQV – Instituto Superior de Engenharia do Porto, Rua Dr. António Bernardino de Almeida, 431, 4249-015 Porto, Portugal; 2. Escola Superior de Saúde do Instituto 
Politécnico do Porto, Porto, Portugal.

Honey is a sweet natural substance produced by bees from the nectar of plants and/or secretions of living parts of 
plants. It consists essentially of simple sugars (68%) and water (18%) and smaller quantities of other components such 
as vitamins, minerals, proteins, organic acids, phenolic compounds, among others [1]. Those are highly dependent of the 
botanical species visited by bees, conferring to each honey different and distinct organoleptic and biological properties. 
The botanical differences give rise to two types of honeys, monofloral, consisting essentially of the nectar of a single 
plant species, and multifloral, arising from several plant species [1]. This strict relation of botanical origin and its biological 
and organoleptic properties lead to a quality distinction of honey types. There are honeys with high market values due to 
its particular flavour, taste and specific biological properties, such as monofloral honey and honeys with the denomina-
tion of Protected Designation of Origin, such as honey produced in Natural Park of Montesinho. With this, honey is pro-
duced and marketed based on its colour, flavour, density and biological properties, being extremely important to assess 
its quality and authenticity. DNA-based methods are simple, fast and precise promising tools for species identification. 
However, honey is a complex matrix with high amounts of sugars and other compounds that inhibit the PCR reaction. 
Thus, it is important to find the best DNA extraction method to achieve good yields and purities. In this work, different 
pre-treatments were performed and results were compared. For the DNA extraction, a commercial DNA extraction kit 
was used. The quality of DNA extracts was assessed by spectrophotometry and electrophoresis. Results revealed that 
the use of ultrasounds in honey pre-treatments achieved the best yields and purity. Additionally, a PCR amplification 
targeting the gene 18S rRNA was performed to evaluate amplifiability of the extracted DNA. As expected, all extract 
samples revealed to have amplifiable DNA. Combining a simple and easy honey pre-treatment with an effective DNA 
extraction method, allows us to get desired good extracts. Thus, this methodology is the first step for further studies 
involving botanical identification of honey and honey quality studies.

Keywords: Honey DNA, DNA extraction, PCR amplification, botanical identification.

References:

[1] Codex Alimentarius. STANDARD FOR HONEY, CXS 12-19811, Adopted in 1981. Revised in 1987, 
2001. Amended in 2019, available at: https://www.fao.org/fao-who-codexalimentarius/co-
dex-texts/list-standards/en/ (Accessed September 05, 2022.)

Acknowledgements: 

This work was financially supported by the project MTS/SAS/0077/2020 - Honey+ - New reasons 
to care honey from the natural Park of Montesinho: A bioindicator of environmental quality & its 
therapeutic potential. Leandro Magalhães thanks to FCT for the support through a research fellow-
ship in the field of program “Verão com Ciência”. Sónia Soares is thankful for her contract (CEEC-
IND/00588/2022) financed by FCT/MCTES-CEEC Individual Program Contract.

POSTER

03 



18

Sustainable valorization of phenolic compounds 
from Castanea sativa shells for pharmaceutical 
application
Ana Sofia Ferreira1, Ana Margarida Silva1, Diana Pinto1, Manuela M. Moreira1, Ricardo Ferraz2, Jaroslava Švarc-
-Gajic3, Paulo Costa4, Cristina Delerue-Matos1 & Francisca Rodrigues1

1. REQUIMTE/LAQV – Instituto Superior de Engenharia do Porto, Porto, Portugal; 2. Ciências Químicas e Das Biomoléculas (CQB) e Centro de Investigação Em Saúde e Ambiente 
(CISA), Escola Superior de Saúde do Instituto Politécnico do Porto, Porto, Portugal 3. Faculty of Technology, University of Novi Sad, Novi Sad, Serbia; 4. REQUIMTE/UCIBIO, University 
of Porto, Porto, Portugal.

Chestnut (Castanea sativa) fruits have an enormous global ecological and economic impact, despite the large gener-
ation of by-products during its industrialization process, namely shells, 1. On the last years, the valorisation of chestnut 
shells for nutraceutical purposes arises as a challenge due to its richness in bioactive compounds, particularly phenolics. 
Subcritical Water Extraction (SWE) is an eco-friendly promising method to extract bioactive compounds using water as 
solvent, with fast processing time and high yield2. Therefore, the aim of this work was to produce a bioactive extract with 
antioxidant, antiradical scavenging power and antimicrobial activity, as well as low cytotoxic effect on buccal epithelial 
cell lines (HSC3 and TR146), by optimizing the extraction temperature (110 °C – 180 °C) of C. sativa shells through SWE. 
The optimal temperature of extraction was 110 ºC, revealing the highest phenolic and flavonoid contents (239.53 mg of 
gallic acid equivalents (GAE)/g dry weight (dw) and IC50=148.68 µg/ml, respectively) as well as the highest antioxidant 
activity (4240.38 µmol of ferrous sulphate (FeS)/g). Additionally, the 110°C extract showed the higher antiradical activity 
(IC50=426.88 g/ml for DPPH assay) and a good capacity to scavenge reactive oxygen species, namely HOCl and ROO• 
(IC50=4.47 g/ml and 0.73 mol of Trolox equivalents/mg dw, respectively). Also, high concentrations of phenolic acids, 
such as gallic and protocatechuic acids and flavonoids (catechin, epicatechin and rutin), composed the phenolic profile. 
All extracts obtained demonstrated antimicrobial activity against different microorganisms present in the oral cavity 
during oral mucositis state, such as Porphyromonas gingivalis, Streptococcus mutans, Staphylococcus aureus, Entero-
coccus faecalis and Escherichia coli. The MTT assay revealed that the lowest IC50 was achieved for the 110°C extract in 
the HSC3 and TR146 cell lines (IC50=1325.03 and 468.15 µg/ml, respectively). This work demonstrated the potentialities 
of SWE to valorize C. sativa shells as a valuable source of compounds that may be suited for the potential application 
for oral mucositis treatment.

Keywords: bioactive compounds, chestnut shells, oral mucositis, sustainability.
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Bone remodelling is a highly regulated process involving a balance between bone formation and resorption processes. 
Osteoclasts are resident bone cells responsible for bone resorption that also initiate the bone remodeling process. Os-
teoclast derived exosomes are nanometer sized vesicles loaded with bioactive molecules that play an essential role in 
regulation of bone remodeling. However, due to variations in osteoclast differentiation methodologies, the exosome 
isolation and characterization during the induction process are not well characterized. Further, the effect of exosome 
depleted serum on osteoclast induction efficiency has not been explored till now. This is crucial for future studies on 
osteoclast-derived exosomes. We have established a novel sequential method of osteoclast induction, wherein, a ho-
mogenous population of proliferative CD14+ cells is generated from human peripheral blood monocytes. The cultures 
were subjected to M-CSF stimulation followed by differentiation into a mature/functional osteoclasts by co-stimula-
tion with MCSF and RANKL. Exosomes were isolated from the supernatant of induced monocytes using a density gra-
dient ultracentrifugation process. We compared osteoclast induction in regular and exosome depleted serum and char-
acterized exosomes derived under those conditions. Our protocol resulted in generation of high efficiency and viability of 
CD14+ cells which had higher proliferative potential than monocytes alone. Further, their induction into osteoclasts was 
found superior to that from monocytes alone at gene and protein level. We were further able to demonstrate generation 
of mature, functional osteoclasts. Finally, exosomes were successfully isolated and characterized at different stages of 
osteoclast induction.
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Skin acts as a barrier from external stimulus such as pollutants and ultraviolet radiation. Disturbs in the skin are involved 
in skin aging, which mostly results on a thinner epidermis, dryness, wrinkles, and loss of elasticity. Synthetic ingredients 
in cosmetics are known to be more toxic and to cause negative impact on the environment. In a society increasingly 
worried with human and environment health, natural skin care products gain special attention and boosted the search 
for natural sources.
Due to the production of bioactive compounds, cyanobacteria emerged as an excellent source for cosmetic ingredients. 
Cyanobacteria strains of CIIMAR culture collection (LEGE-CC) have already proven to be interesting for cosmetic pur-
poses [1,2]. In this project we aimed to evaluate the potential of four LEGE-CC cyanobacteria strains for skin care pur-
poses. The cytotoxicity of acetonic and aqueous extracts was evaluated in keratinocytes (HaCAT), fibroblasts (3T3L1) 
and endothelial cells (hCMEC/D3) along with the total phenolic content and antioxidant properties.
Cytotoxic assays revealed toxicity of acetonic extracts to keratinocytes in the higher concentrations tested. Aqueous 
extracts revealed low or non-cytotoxicity. Mainly in low concentrations of extracts, cellular proliferation was registered. 
Aqueous extracts from strain JM/RS021A and acetone extracts from strain JM/RS035B revealed higher values ​​for 
total phenolic compounds. The acetone extracts of strain JM/RS021A showed the greatest scavenging activity values 
on the DPPH assay.
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Aptamers are short single-stranded nucleic acids or peptide molecules that can bind with high affinity to specific pro-
tein targets. They have been employed as a precise tool for molecular recognition or to targeted drug delivery. Over 
the last decades, hundreds of aptamers have been selected to recognize different molecular targets, including small 
molecules, peptides, and specific proteins. Many have been patented for specific applications. Aptamer selection is nor-
mally accomplished by an “in vitro selection” process named SELEX, which stands for Systematic Evolution of Ligands 
by Exponential Enrichment. In this process, randomized libraries of different sequences are subject to iterative cycles 
of selection/separation/amplification, yielding round after round sequences with a higher affinity towards a specif-
ic target. More recently, in silico methods have been developed to help understand aptamer-target interaction and to 
rationally introduce modifications in selected aptamers to modulate their affinity, specificity, or ability to carry other 
molecules. In addition, in silico efforts to design aptamers with high affinity to specific targets, reducing the time and 
cost for developing rapid diagnostics tools and effective therapeutics, have been gaining momentum. Here, we present 
our efforts in developing methods for aptamer design, coupling molecular dynamics simulations, protein-DNA docking, 
and free energy calculations. This is illustrated with the identification and experimental confirmation of a novel aptamer 
for Cathepsin B, a predictive prostate cancer biomarker [1].

Keywords: Targeted-Drug Delivery; Computer-Aided Drug Discovery; In Silico Methods.
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Crude extracts and compounds isolated from brown algae have been demonstrated to present useful properties, 
namely antibacterial, antihypertensive, antiviral, anticancer, and antioxidant activity.  
In this work, five different solvents (ethanol, chloroform, hexane, acetone, and ethyl acetate) were used to evaluate the 
antimicrobial activity of extracts obtained from nine species of brown macroalgae: Ascophyllum nodosum, Himanthalia 
elongata, Undaria pinnatifida, Pelvetia canaliculate, Saccharina latissimi, Bifurcaria bifurcata, Laminaria ochroleuca, Sar-
gassum muticum and Fucus spiralis.  
The microorganisms Bacillus cereus, Escherichia coli, Salmonella enteritidis, and Pseudomona aeruginosa were se-
lected since they are known to be responsible for food spoilage and foodborne diseases. Additionally, Staphylococcus 
aureus and Staphylococcus epidermidis, two microorganisms responsible for opportunistic hospital infections were also 
included in the study. 
The antimicrobial capacity of the extracts tested was variable in relation to the solvent choice, reinforcing the perception 
that this characteristic is solvent dependent and should be optimized for each individual case. Saccharina latissimi and 
Bifurcaria bifurcata were the most promising algae tested. 
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Virtual Screening (VS) has become crucial in the drug discovery process because it can provide a list of potential hits in 
a more time effective and inexpensive manner, when compared to experimental methods. There are several success 
stories described in the literature and VS protocols continues to evolve by creating other approaches such as phys-
ics-based methods and machine learning. Inverted Virtual screening (IVS) consists in searching for targets or secondary 
targets for already known compounds. Identifying possible targets for a particular ligand is an appealing approach to 
prevent side effects but also, to identify targets and mechanisms of action for already known compounds. In this meth-
odology, a molecular docking process is employed to screen a protein database for a query ligand.
In this work, we report the creation of a 6 step docking based IVS protocol: 1) Creation of Target Databases Associat-
ed with a Biological Activity; 2) Identification/Prediction of Associated Binding Pockets; 3) Validation of Target Specific 
Docking Protocols for the Different Targets; 4) Inverted Virtual Screening for Identification of the Most-likely targets; 5) 
MD simulations of the top predictions for validation and refinement; 6) MM-GBSA for characterization and prediction of 
the relative binding free energies. The subsequent IVS protocol can be applied to a several types of targets and mole-
cules, when correctly adjusted [1,2].
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SARS-CoV-2 is a positive-strand RNA virus that causes severe respiratory syndrome in humans. This is the infectious 
agent behind the COVID-19 pandemic. Although multiple vaccines have been developed since the start of the pandem-
ic, no effective drugs have been developed. The infection relies on the interaction between the viral spike S protein and 
the angiotensin-converting enzyme 2 (ACE2). This enzyme is expressed in the in human airway epithelia, lung paren-
chyma, vascular endothelia, kidney cells, and small intestine cells. The S/ACE2 interaction is the central entry pathway 
for SARS-CoV-2. By disrupting this interaction, the viral replication will be blocked.
In this work, in silico models were used to study the S/ACE2 complex and discover drugs that may target the S/ACE2 
interface.
The interaction between spike and ACE2 was studied by performing molecular dynamics simulations with a length 
of 400 ns using the AMBER 21 software. The interfacial binding pocket was then defined using FPocket 2.0 [1]. Sub-
sequently, a virtual screening protocol was employed. Using Autodock Vina and GOLD molecular docking software, 
139,146 compounds were screened. These compounds belonged to different chemical libraries: the Chimiothèque Na-
tionale, MuTaLig Virtual Chemotheca, and the Inhibitors of Protein-Protein Interactions Database.
From the results of the virtual screening experiment, 10 compounds were selected for experimental validation. These 
experimental studies tested the inhibition of infectivity, dose dependency, S/ACE2 binding inhibition, viral replication, 
and drug cytotoxicity.
From the experimental studies, two novel compounds were found which are capable of hindering S/ACE2 interaction 
and therefore inhibiting SARS-CoV-2 replication[2].
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Alzheimer’s disease (AD) is among the most incident, debilitating, and widespread forms of dementia [1]. AD causes the 
decline of cognitive function, making overall day-to-day tasks difficult and even impossible [2]. Despite extensive re-
search, its origin and progression are still unclear, and no efficient treatment is available to prevent disease progression 
or mitigate symptoms  [3]. Due to the low efficiency in the available treatments, natural compounds have arisen as an 
alternative. These are gaining crescent relevance and have been explored, given their promising results as immunomod-
ulatory, anti-inflammatory, or neuroprotective factors [4]–[7]. Mountain natural resources, specifically mushrooms, are 
among the most studied sources of bioactive molecules. The Montesinho Natural Park, located in northeast Portugal, 
has incredible mushroom biodiversity, which has been exploited to obtain health-beneficial compounds, namely with 
anti-inflammatory potential  [8]–[11]. This work aimed to study different mushroom extracts and isolated compounds 
for the prevention and progression of AD. So far, our work aimed at bringing insight into the effect of extract adminis-
tration in neuroblastoma and endothelial cell lines through the MTT viability assay, as well as studying their effects on 
acetylcholinesterase (AChE) and butyrylcholinesterase (BuChE), enzymes known to be involved in AD pathogenesis 
through a modified Ellman’s method: dry extracts were resuspended in tris-HCl 50mM + 10% DMSO to concentrations 
between 2 and 0.03125 mg/mL for enzymatic inhibition assays. To be considered promising, extracts must not cause 
cellular death of over 15-20% and cause enzymatic inhibition. So far, our results using nine mushroom extracts show 
low-to-no cytotoxicity in concentrations between 100 and 6.25 µg/mL in endothelial and neuroblastoma cell lines. High 
concentrations of Lycoperdon umbrinum extract caused cytotoxicity levels of approximately 35% in endothelial cells af-
ter 24h treatment; different extracts caused cell proliferation in both cell lines, the most evident being 128% in the lowest 
concentrations of Russula delica and Boletus fragrans. The most promising results were obtained for Boletus aereus, 
which, while not cytotoxic, inhibited both enzymes by 60%.  Around 30% AChE inhibition was achieved for the two high-
est concentrations of Agaricus silvicola and Boletus fragrans making both extracts good candidates for further studies.
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The COVID-19 pandemic has unlocked the potential of messenger RNA (mRNA) vaccines as an effective tool to contain 
infectious disease outbreaks. Over conventional vaccines, mRNA vaccines show advantages, namely improved safety 
and efficacy, and the possibility of repeatedly administration [1]. However, mRNA nanomedicine production is still com-
plex and expensive, requiring improved technologies to produce more stable and widely accessible products by meeting 
a timely and sufficient manufacturing capacity.
Ionic liquids (ILs) are molten salts comprising organic cations, with a remarkable structural diversity and with promising 
applications as solvents and catalysts. If properly engineered, ionic liquids (ILs) can improve the stability of RNA [2] and 
contribute to the achievement of highly selective purification processes when applied as components of aqueous bi-
phasic systems (ABS) [3]. Accordingly, this work proposes the integration of production and clarification steps of mRNA 
manufacturing processes using thermoreversible ABS comprising ILs to simplify subsequent purification steps.
So far, we have accomplished the production of mRNA by in vitro transcription using a T7 polymerase-based cell free 
system and its purification using conventional methods, followed by the implementation of quality control methods to 
evaluate mRNA purity. Considering the most promising ILs able to maintain the stability and integrity of mRNA, ongoing 
work is focused on the selection of the best production-clarification platform, resorting to thermoreversible IL-based 
ABS.
In conclusion, the integrated production-clarification platform to be developed can be used to overcome the challenges 
of mRNA nanomedicine production, namely by lowering costs and environmental impact of current manufacturing pro-
cesses while improving mRNA stability, yield, and speed of production.

Keywords: mRNA nanomedicines; ionic liquid; thermoreversible aqueous biphasic system; in vitro transcription.
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Oral Lichen Planus (OLP) is a chronic inflammatory disease of the oral mucosa caused by a dysfunctional basal epitheli-
um. It mimics different pathologies being hard to obtain a good clinical diagnosis. The development of a rapid and accu-
rate analytic diagnostic technique, with a wider comprehension of biochemical abnormalities would be of great clinical 
value. Mid-infrared (MIR) spectroscopy gathers all features abovementioned being considered a fingerprint technique. It 
allows the identification of biomolecular changes as it monitors molecules’ vibrations on biological samples. Accordingly, 
this work aims to access the effectiveness of mid-infrared (MIR) on the identification of OLP upon gingival crevicular 
fluid (GCF) analysis.
GCF was collected from 16 patients with OLP diagnosis and 16 control-group patients. MIR spectroscopy was conduct-
ed, and the attained spectral regions were assessed by chemometric tools.
MIR spectroscopy was able to discriminate between OLP and controls’ GCF samples, with 95.1% of correct predictions. 
The results of this trial further allowed the identification of the most important components of the spectra correlated 
with the biochemical alterations of this condition.
Whether further studies are needed to validate the attained data, GCF MIR analysis may be regarded as an innovative, 
fast, and low-cost technique to assist on early diagnosis and clinical follow-up of OLP.
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Mesenchymal stromal cells (MSCs)-based regenerative orthopedic therapies have been used as a promising and in-
novative therapeutic approach to enhance the repair of bone defects, thus improving bone tissue regeneration and 
reconstruction [1-3]. Adipose-derived stromal cells (ADSCs) can be obtained from two main depots - subcutaneous and 
visceral - with further differences in structure, functional behavior, and cell content, according to the anatomical location 
[4,5]. However, the impact of these differences on osteogenic capability has not been thoroughly detailed, particular-
ly with different osteogenic inductive programs. Thus, in the present study, we evaluated the functional characteris-
tics and osteogenic capacity of two osteogenic strategies – Dex+β+AAM (dexamethasone, β-glycerophosphate and 
ascorbic acid) and RAM (retinoic acid), in cat-derived adipose tissue cell populations.
Adipose tissue from the visceral retroperitoneal (VAT) and subcutaneous abdominal region (SCAT) was collected from 
5 healthy cats (F. catus). ADSCs were isolated through an enzymatic dissociation process and cultured in the presence 
of the two osteogenic induction media – Dex+β+AAM and RAM. The obtained cultures were characterized at different 
periods for proliferation, morphology, and osteogenic activity.
Our results demonstrated a distinct biological behavior of the cultured ADSCs, isolated from the two depots, namely in 
cell size, morphology, and functional activity. In the presence of the osteogenic inducers, cultures showed an increased 
expression of alkaline phosphatase (ALP) activity, compared to control. Additionally, VAT-derived ADSCs presented the 
highest osteogenic activity.
In conclusion, different characteristics were found in the two adipose tissue depots, which may reflect the differences 
found in the functionality of isolated ADSCs. However, VAT proved to be the tissue with the highest osteogenic potential, 
showing higher levels of ALP activity, particularly with RAM.
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Lung cancer is currently considered a major public health problem [1]. To improve the outcomes of patient care, the early 
detection of lung cancer is extremely important [1].  In this context, the quantification of biomarkers, such as pentrax-
in-3 (PTX-3) in human serum may play a key role [2]. Unfortunately, human serum is a complex sample, in which  the 
presence of high abundance proteins, namely human serum albumin (HSA) and immunoglobulin G (IgG) is a barrier to 
accurate detection [3]. Thus, a sample pretreatment step is often required to separate the desired biomarker from the 
most abundant proteins, further improving detection [3]. To address this need, this study aims to design and evalu-
ate three-phase partitioning (TPP) based on aqueous biphasic systems (ABS) as alternative approaches to perform 
human serum pretreatment. Systems composed of the homopolymers polypropylene glycol (PPG) and polyethylene 
glycol (PEG) or copolymers Pluronics and UCON combined with citrate buffered salt were investigated. Their ability to 
simultaneously deplete HSA and IgG at the interphase and extract PTX-3 in one of the aqueous phases was evaluated. 
When adequately designed, ABS-TPP present depletion efficiencies above 80% for high abundance proteins, while be-
ing able to extract PTX-3 to the polymer-rich phase in one step. A more accurate quantification of PTX-3 by ELISA was 
obtained in ABS-TPP-pretreated (relative error of 0.8%) than in non-pretreated serum samples (relative error of 28.1%). 
These results confirm the applicability of polymer-based ABS-TPP to improve the detection of lung cancer biomarkers 
in complex biological samples.  
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Food allergies are considered a pressing public health issue because it affects a considerable percentage of the popu-
lation (over 10%). As this condition does not have a clinically approved treatment, assertive food labelling is required to 
prevent accidental allergen intake. European legislation establishes that commercial food products must declare the 
presence of major allergens, such as egg (Andrew T., et al. 2022). Ovotransferrin (Gal d 3) is an important egg white 
allergen that should be tracked in foodstuff since it causes adverse reactions in hypersensitive individuals. Therefore, 
this allergen was the target analyte of this study that consisted of the development of an amperometric immunosensor 
for food safety & quality control of commercial products. A set of experimental parameters of a sandwich-type assay 
was optimised, resulting in a 30-min assay with a remarkable analytical performance. The quantification range for Gal 
d 3 was established between 55 and 1000 ng/mL, with a limit of detection of 16 ng/mL. The coefficient of variation of 
the method (Vx0 = 5.5%) demonstrated the good precision of the developed biosensor. Gal d 3 was successfully applied 
to several samples: 25 foods were analysed, including products with labels that indicate “does not contain egg”, “may 
contain traces of egg”, “contains egg” and/or “contains egg white”. Furthermore, the influence of food processing on the 
allergen amount was verified through the analysis of 7 raw and/or cooked egg and white egg samples.
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Periodontal disease (PD) is a multifactorial disease caused by plaque and inflammatory response that is a serious prob-
lem in dogs due to late diagnosis, poor oral hygiene, and the size of the oral cavity. PD usually leads to loss of quality of 
life and medical expenses in the treatment, maintenance, and subsequent prevention of the disease due to the different 
sequential phases and therapeutic needs. Currently, PD treatment involves complete surgical plaque removal, adminis-
tration of systemic and local antibiotics, followed by guided tissue regeneration and bone grafting to restore periodontal 
tissues and bone. The use of biomaterials in humans has proven to be very relevant due to their properties, such as 
easy customisation in terms of composition and size, which allows reducing postoperative time and promoting patient 
well-being. As an alternative to more invasive materials, these biomaterials are being studied in dogs. These animals are 
used as pre-clinical models to study PD due to their biological attributes and the high prevalence of the disease.
The periodontal tissue is one of the most complex connective tissues due to the various types of cells that interact 
to achieve the maintenance of all the tissues that make up the periodontium. As such, most studies addressing this 
tissue are performed in vivo due to the complexity of the cellular and molecular microenvironment. As expected, ethical 
issues are being raised in the use of animals in medical research. The main objective of this study is to address the lack 
of in vitro models in order to reduce the use of animals in pre-clinical studies, which will demonstrate major advances 
in medical research. Biomaterials approaches are being studied such as the generation of a multifunctional periodontal 
system involving a multiphase scaffolding system and in vitro models such as a 3D periodontal pocket. These advances 
demonstrate the potential to study and understand more about periodontal tissue and disease and address current 
ethical issues using the 3R’s principle in animal experimentation (replacement, reduction and refinement).
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Celery (Apium graveolens) found in leaves, stalks, and roots is often used in daily nutrition and can also be found in 
commercial meals and foodstuff. The seeds and/or seed power are largely used as a spice. However, the presence of 
celery, even in trace amounts, can trigger allergic reactions for sensitive individuals. Although the stalk is highlighted 
regarding its potential allergenicity, the root and celery oil have been described to cause anaphylactic reactions (Salehi 
B. et al. 2019). To track the presence of this plant-based allergen in food products, portable and easy-to-use biosensors 
can be a fit for purpose solution.
This work describes the development and application of the first nanomagnetic-based voltammetric immunosensor 
to track the major celery allergen Api g 1 in pre-packed food products from local supermarkets (Porto, Portugal). Be-
sides this, the allergen was quantified in the distinct celery fractions (leaves, stalks, and roots). Using screen-printed 
electrodes as a disposable transducer, the developed methodology is sustainable and low-cost, allows product label 
content validation and quality control, in 2h30min, contributing to safe food intake, better health and wellbeing.

Keywords: Commercial food products, Api g 1, Trace analysis, hybrid magnetic nanomaterial, immunosensor
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Fish is an important constituent of the human diet. However, some species may cause severe allergic reactions, even 
in trace amounts, making fish allergies among the most common food allergies. The intake of food containing fish al-
lergens can trigger immunoglobulin E (IgE)-mediated allergic reactions, such as urticaria, diarrhea, and dyspnea. Fish 
allergenicity is mainly related to parvalbumin. This ~12 kDa sarcoplasmic protein is believed to be responsible for 95% of 
allergic reactions in individuals affected by IgE-mediated fish hypersensitivity [1].
In the present work screen-printed carbon electrodes were used for the development of a portable electrochemical 
immunosensor for the analysis of beta-parvalbumin. In a single-step non-competitive (sandwich) assay (analysis time: 
1 h), using an enzyme-labelled detection antibody and amperometry for signal acquisition, it was possible to quantify 
the target allergen in a set of foods that includes a variety of fish (e.g., salmon, codfish, mackerel, sardines, tuna, etc.), 
sushi, and others commercial products. The accuracy of the results was confirmed by comparison with a conventional 
enzyme-linked immunosorbent assay. The performance characteristics along with the simplicity of the analytical pro-
cedure makes this sensor a promising solution for both the food industry and regulatory agencies.
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Ovarian cancer is a malignant neoplasm exclusive to females that develops in the ovaries, female sex organs and ep-
ithelial ovarian cancer [1]. It has a high mortality rate and is the seventh leading cause of death in women diagnosed 
with cancer because it develops silently and diagnostic tests have a low predictive value [1–3]. Thus, developing more 
accurate diagnostic tests combined with new anti-tumor therapies advance are needy measure to fight this disease. 
Mesenchymal stem cells (MSC) are multipotent cells, characterized by high proliferation rate and immunomodulatory, 
secretory, and paracrine properties. Theis cell type can be obtained from several sources in the human body such as 
marrow bone, adipose tissue and Umbilical cord (UC) [4]. UC stands out for being a source that is easily accessible and 
obtainable, non-invasive, and contains cells with high proliferation and differentiation rates [5]. It has been verified that 
these cells may be involved in tumor regulatory processes, exerting their effects on metabolic processes such as cell 
proliferation, survival, angiogenesis, and in tumor-associated inflammatory and immunosuppressive processes [6].
The present work aimed to evaluate how the secretome of human UC-derived MSC (hUC-MSC) influences the tumor 
capacity of the epithelial ovarian cancer cell line SKOV-3.
Conditioned medium (CM) was obtained from hUC-MSC culture and then tumor cells were incubated with different 
concentrations of conditioned medium, 100%, 50%, and 25%. Parameters such as viability, motility, and cell interac-
tions were evaluated. From the results obtained it was found that CM decreases cell viability, proliferation, and cell-cell 
interactions, however it stimulated the motility of SKOV-3 cells. In summary, it is possible to conclude that MC from 
hUC-MSC presented an antitumor effect and can be used as a possible co-adjuvant therapy in the treatment of ovarian 

cancer.
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Diabetes mellitus (DM) is a highly prevalent group of chronic metabolic conditions associated with high morbidity[1]. Its 
deleterious effects in different tissues and organs, including bone, are well described [1-3]. Hyperglycemia seems to be 
one of the most contributing etiological factors of bone-related alterations, altering metabolic functionality and inducing 
morphological adaptations [4-6]. Despite the established models for the assessment of bone functionality in hypergly-
cemic conditions, in vitro studies present limited representativeness given the restricted cell-cell and cell-matrix inter-
actions, and three-dimensional spatial arrangement; while in vivo studies raise ethical issues and offer limited mecha-
nistic characterization, given the modulatory influence of many systemic factors and/or regulatory systems [7,8].
This study aims to establish the influence of the hyperglycemic condition on bone tissue development, using the embry-
onic ex vivo chicken femur model. Thus, embryonic femurs of Gallus domesticus were obtained and cultured in organo-
typic air/liquid interface, for eleven days, in conditions that mimic hiperglycaemia. Upon that time, samples were further 
analyzed. Results show that, despite the enhanced collagen production under the presence of high levels of glucose, 
structural discrepancies were verified, possibly related to the increased oxidative stress. Also, the mineralization process 
is severely impaired with subsequent alteration of bone’s three-dimensional structure. Furthermore, pro-inflammatory 
genes are overexpressed under hyperglycemic conditions. Present study findings are coherent with previous in vitro and 
in vivo studies, therefore the ex vivo embryonic chicken femur shows potential as a tool to further screen the effects of 
hyperglycemic conditions on bone tissue metabolism and development.
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Antimicrobial surfaces are an emergent need to overcome bacteria colonization on medical devices. The increasing us-
age of medical devices provoked an escalation of healthcare-associated infections (HAIs), resulting in higher morbidity 
and mortality. Among all HAIs, bloodstream catheter infections correspond to almost 50%, due to a surface prone to 
bacteria adherence and colonization1. To overcome this problem, a novel approach was devised by using biosurfactants 
in the surface’s functionalization process. Rhamnolipids (RLs) are biosurfactant-molecules endowed with antimicrobial 
activities, biosynthesized by bacteria. 
Previously, the surface of medical-grade polydimethylsiloxane (PDMS) was functionalized with a RLs mixture (RLs mix) 
and an isolated RL (di-RL)2. Further, antibiofilm properties of the materials were evaluated using representative bacteria 
of bloodstream catheter infections. Therefore, this study aimed to evaluate the in vitro biological response to the PDMS 
functionalized materials (RLs mix and di-RL).The biocompatibility of the functionalized materials was evaluated using 
human dermal fibroblasts (HDFs, AG22719). Metabolic activity was assessed by MTT and resazurin assays, while cell 
morphology was observed by fluorescent images, after staining cellular actin cytoskeleton and nucleus; vascular irrita-
tion potential was assessed through the Hen’s egg-chorioallantoic membrane (HET-CAM) test; hemocompatibility was 
demonstrated via hemolysis rate and platelet adhesion using heparinized human blood. Assays were performed directly 
(cells seeded over the materials) and/or indirectly (cells seeded in the presence of materials’ leachates).
HDF cells were unable to attach over functionalized surfaces, presenting a significantly lower metabolic activity, con-
firmed by fluorescent images, where cells were rarely identified and presented an irregular morphology. Oppositely, cells 
cultured with materials’ leachates presented similar metabolic activity and morphology to control cultures. Moreover, 
materials were rated as non-irritating substrates, once no significant vascular alterations were observed during the 
HET-CAM test. Finally, developed materials were also considered hemocompatible, presenting a low hemolysis rate 
and limited platelet activation, with no identifiable dendritic or spread morphologic features.Overall, functionalized PDMS 
were found to be biocompatible and presented an adequate behavior for vascular catheters, avoiding cell adhesion over 
its surface, and, simultaneously, an adequate response to neighboring cells and tissues.
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Alzheimer’s disease (AD) is one of the most prevalent neurodegenerative diseases (NDs) and the major cause of de-
mentia. Despite the constant efforts to achieve cure, no treatment is currently effective and new approaches are ur-
gently needed[1].
Marine biotechnology has been at the frontline for the bioprospection of natural sources to treat ND[2]. Several marine 
compounds have already provided evidence for anti-AD drugs by acting in mechanisms such as the inhibition of acetyl-
cholinesterase (AChE). Among marine organisms, cyanobacteria have been recognized as a major source of bioactive 
compounds and the potential towards AD has been highlighted, namely AChE inhibitors[3].
This project is included in a screening program that aims to evaluate the potential of cyanobacteria from the Culture 
Collection of CIIMAR -LEGE-CC against AD. In this work, 80 fractions of marine cyanobacteria were screened for the 
potential to inhibit AChE since this is a proven enzyme target to ameliorate the loss of cholinergic signal and to induce 
cytotoxicity in the neuroblastoma cell line SHY5Y, in the normal fibroblasts cell line 3T3L1, and in the endothelial cells 
from central nervous system capillaries hCMEC/D3. Results considering the enzymatic assays and cytotoxic assays 
revealed that the fractions are not toxic or with low toxicity. The strains Phormidium sp; an unidentified filamentous 
Synechococcales and Nodosilinea nodulosa revealed moderate toxicity towards AChE.
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In order to meet the food needs of a constantly growing world population, aquaculture emerges as the fastest growing 
food production sector [1]. However, disease outbreaks due to opportunistic bacterial pathogens cause large losses 
[2, 3]. Antibacterial chemicals used indiscriminately have resulted in resistant bacteria and antibiotic resistance genes 
[4, 5]. Ecological solutions such as probiotics are needed [6]. Probiotics are microorganisms introduced into another 
organism that can have beneficial effects on the host as well as improve the external environment [7]. Actinobacte-
ria are an important biotechnological resource, as they produce a great diversity of secondary metabolites with a high 
range of bioactivities, including antimicrobial [7]. The aim of this study was to explore the probiotic potential of some 
marine actinobacteria to prevent aquaculture fish diseases. For this, a screening of antimicrobial activity was performed 
using agar-based disk diffusion and Minimum Inhibitory Concentration (MIC) assays, against three Gram-negative bac-
terial fish pathogens: Aeromonas hydrophila, Edwardsiella tarda and Pseudomonas anguilliseptica. A total of 54 out 
of 103 actinobacterial extracts tested, presented bioactivity against these microorganisms, so that the growth of all 
three Gram-negative pathogens used was inhibited. The diameter of the inhibition halos varied between 8 and 20 mm. 
Tested extracts presented MIC values of 1000 µg/ml, except for Isoptericola chiayiensis (500 µg/ml). Microbispora 
bryophytorum, Isoptericola chiayiensis and Nocardia nova were some of the bacteria with the most promising results. 
Overall, actinobacteria associated with seaweed proved to be a potential source of probiotics to inhibit pathogens in 
aquaculture fish.
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Urinary tract infections (UTI) are part of the range of infectious diseases and correspond to the abnormal presence of 
pathogens in some regions of the urinary tract. Although UTIs also affect men, the incidence rate in women is much 
higher (80% to 90%).(Haddad & Fernandes, 2019).The main causative agent of UTI (approximately 75% of cases) is 
Escherichia coli (E.coli).(Flores-Mireles et al., 2015) Patients with symptomatic infections will have >105 bacteria/mL and 
inflammatory cells in their freshly excreted urine.(Chu & Lowder, 2018)
UTIs usually have their treatment summarized by taking antibiotics, therefore, in this project, a characterization of the 
antibiotic resistance of the different strains used are also made.In the present work, we aimed to develop a biosensor to 
facilitate the early diagnosis of UTIs. Polyclonal anti-E.Coli antibodies of capture (conjugated with Ulfa-Tag) and detec-
tion (conjugated with gold) were used to detect the presence of E.Coli through immunochromatography on a nitrocellu-
lose membrane impregnated with anti-Ulfa-Tag antibodies based on the methodology of lateral flow tests. As a control, 
the gold-conjugated streptavidin-biotin complex was used.
Four distinct strains of E.coli were tested, E.coli S3R9, E.coli S3R22, E.coli ATCC 8739 and E.coli ATCC 25922, at concen-
trations from 103 to 1010 bacteria/mL.Evaluating the results, it was possible to detect the presence of E.Coli at concen-
trations higher than 108 in samples with intact cells and in extracts. Although it is only possible to detect the presence 
of E.Coli at very high concentrations, the biosensor developed may, in the future, undergo protocol optimizations in order 
to detect lower concentrations.
In short, we can conclude that the development of a biosensor for the detection of UTIs caused by E. Coli (without the 
need for the previous culture), will be a decisive milestone in the early diagnosis of this type of infection with direct im-
plications for treatment and prognosis, idealizing a better quality of life for society.
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The widespread use of RNA for the development of novel therapies has been hindered due to issues associated with 
its inherent chemical instability and fast degradation by ribonucleases1. In addition, the traditional extraction and purifi-
cation techniques of this biomolecule are time-consuming and require highly toxic reagents, demanding for improved 
technologies able to provide RNA with high integrity, purity and biological activity.
To overcome the described bottlenecks, ionic-liquid-based aqueous biphasic systems (IL-based ABS), which are mainly 
composed of water2, are herein investigated as more sustainable and efficient techniques for RNA purification. Due to 
the high affinity between amino-acids and RNA and the favourable nucleic acids-stabilization properties exhibited by 
amino-acid-based ILs (AA-ILs)1, they were selected as components of ABS formulations. After identifying the most 
promising systems able to protect RNA from ribonuclease-mediated degradation, the ultimate goal of this work is to 
purify RNA from a complex recombinant lysate, envisaging the development of integrated purification-preservation 
platforms.
AA-ILs comprising L-arginine, L-tryptophan and L-lysine as cations combined with chloride or DL-aspartate ([Arg]Cl, 
[Trp]Cl, [Lys]Cl, [Arg][Asp], [Trp][Asp], and [Lys][Asp]) were synthesized and characterized, and their ability to form two 
phases with distinct salts and polymers investigated. With exception of [Trp]Cl and [Lys][Asp] that are unable to form 
ABS with the compounds in study, all the remaining AA-ILs form ABS with polypropylene glycol 400 (PPG 400). Initial 
studies on the stability and integrity of RNA have been performed in aqueous solutions of the studied ILs to assess its 
potential to act as preservation media. Several promising IL-based ABS were found and are currently under investiga-
tion as integrated purification-preservation platforms for RNA envisaging its use as biotherapeutics.

Keywords: RNA, Aqueous biphasic systems, Amino acid ionic liquid, Purification

References:

1. Quental, M. V.; Pedro, A. Q.; Pereira, P.; Sharma, M.; Queiroz, J. A.; Coutinho, J. A. P.; Sousa, F.; Freire, M. 
G. Integrated Extraction-Preservation Strategies for RNA Using Biobased Ionic Liquids. ACS Sustain. 
Chem. Eng. 2019, 7 (10), 9439–9448. https://doi.org/10.1021/acssuschemeng.9b00688.

2. Pereira, J. F. B.; Freire, M. G.; Coutinho, J. A. P. Aqueous Two-Phase Systems: Towards Novel and 
More Disruptive Applications. Fluid Phase Equilib. 2020, 505, 112341. https://doi.org/10.1016/j.flu-
id.2019.112341.

Acknowledgements:This work was developed within the scope of the projects: CICECO-Aveiro 
Institute of Materials, UIDB/50011/2020, UIDP/50011/2020 & LA/P/0006/2020, financed by 
national funds through the FCT/MEC (PIDDAC); EIC-Pathfinder YSCRIPT project with reference 
101047214, supported by the budgets of the Horizon Europe Program; and mVACCIL (EXPL/BII-
BTI/0731/2021), financially supported by national funds (OE), through FCT/MCTES. Augusto Pedro, 
Ana Tavares, and Leonor Castro acknowledge FCT, respectively, for the research contracts CEEC-
IND/2020/02599 and CEECIND/2020/01867 under the Scientific Stimulus – Individual Call – 
and PhD grant 2020/05090/BD.

POSTER

26 



41

Resistance of actinobacteria and rhizobia from wild 
Saharan plants to environmental stresses and their 
phosphate solubilization capacity
Adriana Pereira1, Mariana Girão2, Thinhinane Fecih2, Fátima Carvalho2,3 & Rui S. Oliveira4

1. Escola Superior de Saúde, Instituto Politécnico do Porto, Porto, Portugal; 2. Centro Interdisciplinar de Investigação Marinha e Ambiental, Universidade do Porto, Porto, Portugal; 3. 
Instituto de Ciências Biomédicas Abel Salazar, Universidade do Porto, Porto, Portugal; 4. Centre for Functional Ecology, Departamento de Ciências da Vida, Universidade de Coimbra, 
Coimbra, Portugal.

Plant growth promoting bacteria (PGPB) enhance plant development through various mechanisms such as the fixation 
of atmospheric nitrogen, production of siderophores and phosphate solubilization [1]. This could be beneficial for the 
implementation of more sustainable agricultural practices. The objective of this study was to evaluate the effect of 
temperature and salinity variation as well as to evaluate the phosphate solubilization capacity of a collection of bacteria, 
originating from various sites in the Algerian Sahara Desert [2,3]. These sites are affected by abiotic stresses such as 
wide variations in temperature range and high salinity levels, so PGPB for inoculation in these soils need to be adaptable 
and withstand extreme conditions. To carry out this study, the bacteria were subjected to different temperatures and 
concentrations of NaCl [4]. The phosphate solubilization capacity was evaluated, in the National Botanical Research 
Institute’s Phosphate Growth (NBRIP) medium. Overall, the tested bacteria did not solubilize phosphate, since no halos 
were observed around the bacterial colonies. The bacteria most tolerant to a wider range of temperatures and salinities 
and, therefore, most promising for inoculation in semi-arid and arid soils were Afipia sp. 61 and Afipia massiliensis 21, 
which showed significant growth in all studied conditions. In general, it was observed that most bacteria grow at tem-
peratures and salinities, different from their common growth range.
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Thyroid diseases affect a considerable portion of the population, with hypothyroidism being one of the most commonly 
reported thyroid diseases [1]. Levothyroxine (T4) is clinically used to treat hypothyroidism and to suppress thyroid stim-
ulating hormone secretion in other thyroid diseases. The narrow therapeutic index of this drug, the need for a frequent 
administration and the influence of gastrointestinal diseases, foods and other drugs on its absorption are the shortcom-
ings related with oral administration of T4 [2]. There are several approaches to enhancing the drug solubility and bio-
availability, such as particle size reduction, nanosuspension, the use of surfactants, salt formation, and solid dispersion, 
among others [3]. In this work, an attempt to improve T4 solubility is made through the synthesis of T4 salts based on 
Ionic Liquids (ILs). ILs based on pharmaceutical drugs (API-ILs) are a class of low melting organic salts with promising 
therapeutic properties [4–5]. Herein, T4 was used as an anion in combination with choline and 1-ethanol-3-methylim-
idazolium [C2OHMIM] cations. All prepared compounds were characterized by 1H- and 13C-NMR, ATR-FTIR, elemental 
analysis to confirm their structures and purity levels. The water and serum solubilities of the prepared T4-ILs were 
compared with the original T4 drug, as was the thermal analysis, which was carried out through differential scanning 
calorimetry (DSC) studies. An improved adsorption capacity was determined through the permeability studies and, cy-
totoxicity assays revealed that cellular viability in Caco-2 cells was preserved. The ionic levothyroxine formulations were 
thus considered to present a good potential to be used as an alternative to levothyroxine commercial formulations with 
improved bioavailability. 

Keywords: levothyroxine (T4); API-ILs; solubility studies 
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The cosmetic industry has been continuously growing worldwide, being one of the biggest and successful industries. 
In recent times, consumers have been more aware of the cosmetics origin and production processes as well as their 
ecological implications and safety. Since consumers correlate botanicals with safeness, these ingredients began to con-
stitute desirable compounds over synthetic ones for cosmetic formulations. Salicornia ramosissima is a halophyte plant 
widely distributed. Despite its human consumption, halophytes remain under valorized regarding its bioactive compo-
sition, being rich in antioxidants and lipid components. This study aims to extract and validate a new potential cosmetic 
active ingredient from S. ramosissima through in-vitro assays, highlighting its potential use in skin formulations. The 
halophyte’s extracts were obtained by subcritical-water extraction (SWE) at different temperatures (110, 120, 140, 160 
and 180 °C) and the antioxidant and radical scavenging activities as well as the phenolic profile were screened. The 
sample extracted at 180 °C showed the highest phenolic content (1739.28 mg/100 g dw) evaluated by HPLC/DAD, 
along with phenolic acid predominance (1054.77 mg/100 g dw). Despite not being efficient in the sequestration of the 
ABTS+. radical, this extract was the only that reasonably sequester the DPPH• (IC50 = 824.57 µg/mL). The scavenging 
capacity of superoxide (O2

•−) and hypochlorous acid (HOCl) were also considerable (respectively, IC50=158.87 µg/mL and 
IC50=5.80 µg/mL). The cell viability assays (assessed by MTT) on keratinocytes,and fibroblasts demonstrated that the 
keratinocytes viability was not affected after exposure to the extract (0.1 – 1000 µg/mL), while the fibroblasts viability 
slight decreased after exposure to the highest concentration. Enzymatic assays showed that 760 µg/mL of the halo-
phyte’s extract is capable to inhibit elastase by 5%. Contrastingly, a concentration of 64 µg/mL inhibit hyaluronidase 
by 10%. The results obtained support the bioactivity of S. ramosissima and its possible use as a cosmetic ingredient. 
Further studies, particularly ex-vivo permeation assays, should be performed to ensure this new application.
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Food waste is a serious problem in the current days [1]. Every year 670 and 630 million tons are wasted in developed and 
developing countries, respectively. Fruits, vegetables, roots and tubers are among the food items with highest wastage 
rate [2]. Most of this waste is still a valuable source of nutrients and bioactive compounds that can be a source for an 
array of microorganisms, not only for their growth and isolation but also to produce different industrial products[3,4]. 
Hence, the aim of this work is to validate fruit waste as a potential substrate for bacterial growth media. To achieve 
this, growth rates of several Gram-positive and Gram-negative bacteria, on fruit-based media, were assessed. For this, 
three different fruit waste media were prepared (A, B and C). Prior to the assays, these wastes were dried at 60°C for 
24 hours and then crushed to obtain a powder substrate. For each substrate, 3 concentrations were prepared, 40g/L, 
30g/L and 15g/L (dry weight) in distilled water and 1.5% of agar-agar was added to allow medium solidification. P. aeru-
ginosa, P. mirabilis, E. coli and S. aureus were cultured in TSB at 37°C for 24 hours, followed by serial dilutions of each in-
oculation. Afterwards, 20µL of each bacteria culture was inoculated in mediums A, B and C in all distinct concentrations, 
as well as in TSA as positive control. Incubation carried out at 37°C for 24 hours. CFUs were counted and compared. 
Results demonstrated that P. mirabilis didn’t grow in any media in any concentration and S. aureus had a slight growth 
in the highest concentration of B medium and in all concentrations of medium A. P. aeruginosa and E. coli grew in media 
A and B in all concentrations. The lack of growth of P. mirabilis and S. aureus could be due to low concentration of some 
key nutrients but also the lack of salts in the substrates used [5,6]. Hence, the media content needs further studies, in 
order to understand what substrates might help improve these strains’ growth.
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In the past decades, the development of innovative medicines such as protein-based biopharmaceuticals has improved 
human lifespan and general health, providing novel avenues for the treatment of chronic disorders. Among them, the 
interferon alpha-2b (IFNα-2b) has been used in the treatment of chronic hepatitis C with a considerable impact on 
the global therapeutic proteins market 1. One of the biggest hindrances to the widespread application of biopharma-
ceuticals, including IFNα-2b, is their high cost. It is usually associated with expensive chromatographic purification in-
volving multiple steps as well as the low stability of some chromatographic supports. However, competitive, and more 
sustainable downstream processes can be designed by exploring the ability of aqueous biphasic systems to integrate 
different stages of bioprocesses 2. From the exposed, this work investigated the use of poloxamers, polysorbates, and 
ionic liquids as phase-forming components of aqueous micellar two-phase systems (AMTPS) for the direct capture and 
extraction of recombinant extracellular IFNα-2b. The extracellular expression of IFNα-2b was achieved using Pichia 
pastoris X-33 harboring a recombinant pPICZα vector cloned with the IFNα-2b gene in frame with the secretion signal 
alpha mating factor, deemed essential to drive the protein toward the secretory pathway. The production conditions 
were optimized, being observed that the supplementation of the culture medium with 0.01 % (v/v) Tween-80 highly 
enhances the levels of correctly processed IFNα-2b in the culture medium. IFNα-2b was successfully extracted from 
the extracellular medium using AMTPS formed by poloxamers and ionic liquids and are currently being investigated for 
the in situ removal of IFN directly from the extracellular medium.
Overall, this work discloses the potential application of AMTPS formed by poloxamers copolymers to improve the in situ 
extraction of IFNα-2b from the extracellular medium.
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Recombinant protein production became an essential component of most modern small drug discovery programs [1], 
among of which membrane proteins (MP) are key players. Bioprocessing of recombinant proteins using aqueous bipha-
sic systems (ABS) hold the potential to integrate several downstream units (e.g., cell lysis and MP capture), contributing 
to reduce costs while ensuring that the stability of the extracted biomolecule is maintained throughout the process 
[2]. In this regard, it is herein investigated the ability of several surfactants and ionic liquids to solubilize the cell wall and 
plasma membrane of Komagataella pastoris for the recovery of the intracellular MP cyclooxygenase 2 (COX-2). The ulti-
mate goal is to combine this step with the creation of an ABS able to extract and purify this recombinant protein in a sin-
gle step. Initially, the solubility behaviour of N-acetyl-D-glucosamine (chitin monomers) and ergosterol, representative 
of structural components of Komagataella pastoris cell wall and plasma membrane, were evaluated in silico in a wide 
range of ionic liquids with the aid of conductor like screening model for real solvents (COSMO-RS), and the outcomes 
compared with experimental permeabilization assays. Moreover, the experimental results obtained so far indicate that 
intracellular COX-2 extraction is enhanced by a combination of 350 mM 1-decyl-3-methylimidazolium chloride and 
162 mM 1-ethyl-3-methylimidazolium acetate using 1.4 x 10^9 cells/mL and during 60 min at 40 °C. The creation and 
recyclability of an ABS is currently under investigation, guaranteeing that the reproducibility and purity requirements of 
the original extraction stage are fulfilled. Overall, the approach reported here represents a step forward in the develop-
ment of efficient processes to overcome the demand for high-quality membrane proteins for structural studies, while 
the integration of two downstream units may potentially reinforce the sustainability of the process and reduce its cost.
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The treatment of complicated skin infections, like diabetic foot ulcers and other chronic wounds, are often associated 
with persistent polymicrobial biofilms that delay and difficult the healing process.[1] The most severe cases culminate 
in inpatient hospital admission, where infections can be exacerbated by hospital-acquired pathogens, in particular, if 
caused by the so-called ESKAPE pathogens, for which few efficient antibiotics are available.[2] The current biomedi-
cal approaches to chronic wounds aim at providing both protection against multidrug-resistant (MDR) bacteria and a 
matrix scaffold, often collagen-based, to boost the reestablishment of healthy skin.[3] Therefore, new options and new 
antibiotics are urgently needed and having that in mind our strategy is to use: i) antimicrobial peptides (AMP) to prevent 
or treat infection in the open wound; ii) collagen-inducing peptides (CBP)[4] to induce fast healing; iii) and ionic liquids (IL)
[5] with intrinsic antimicrobial chemical permeation enhancement properties for an improved skin permeation. Through 
different combinations of these three types of building blocks, we aim to find a new class of active pharmaceutical 
ingredients suitable for topical application in the treatment of complicated skin infections. All the different conjugates 
designed and tested in vitro thus far will be presented.[6-8] The most promising ones result from conjugation of CBP 
with IL, delivering a new type of conjugate with potent antibacterial, antifungal, and collagen-inducing effects on human 
dermal fibroblasts.[9] Hence, these peptide-ionic liquid conjugates are promising leads towards the development of a 
topical formulation for the treatment of complicated skin infections.
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The microbiome of marine sponges (Phylum Porifera) often comprises different species of Actinobacteria. These micro-
organisms are well-known producers of molecules with a wide range of bioactivities. We aimed to isolate and phyloge-
netically identify sponge associated Actinobacteria for the bioprospection of bioactive metabolites.
Nine marine sponges were collected in Mozambique and Portugal: six in the island of Inhaca, Mozambique, identi-
fied as Haliclona sp. (n=2), Psammocinia sp. (n=3) and Callyspongia perforata (n=1), and three were collected off-coast 
Ovar, Portugal, identified as Cliona cf. celata (n=1), Axinella sp. (n=1) and Desmacidon fruticosum (n=1). Samples of these 
sponges were inoculated in six selective media and incubated at room temperature for up to six months. The grown 
colonies were purified, cryopreserved, and phylogenetically identified using 16S rDNA sequencing. Over 160 strains of 
Actinobacteria, distributed by 21 genera, were isolated from the analysed sponges. The genera Micromonospora (57 
isolates) and Streptomyces (11 isolates) were represented by the highest number of species. In addition, several rare 
and particularly unexplored actinobacterial genera were recovered, such as Actinocoralia, Aeromicrobium, Agrococcus, 
Cellulosimicrobium, Dietzia, Nesteronkonia and Williamsia, among others. Potential new species of Streptomyces, Mi-
cromonospora and Microbacterium were isolated as well.
All actinobacterial isolates are currently being grown in liquid culture for the preparation of organic extracts to be used 
in bioactivity assays. The antimicrobial activity of the crude extracts against a variety of reference bacteria and fungi will 
soon be tested using the disc diffusion assay.
In conclusion, a high number of isolates and a great variety of Actinobacteria were obtained from the marine sponges 
analysed. These isolates constitute a promising source for novel antimicrobial secondary metabolites.
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Fossil fuels combustion is one of the major problems of the 21st century(1). Biodiesel could be one of the responses to 
this environmental problem. However, the yield and price of production come up as barriers to a global adoption. This 
study aimed to implement a strategy to improve the performance of biodiesel producing plants, through the appli-
cation of arbuscular mycorrhizal fungi (AMF). Plants were inoculated with AMF and grown under controlled environ-
mental conditions. Root staining showed the presence of AMF structures in inoculated plants and their absence in 
non-inoculated plants. No statistically significant seed biomass was observed between inoculated and control plants 
of Nicotiana tabacum (Tobacco) and Linum usitatissimum (Flaxseed). Chlorophylls assays showed higher chlorophyll 
content of non-inoculated L. usitatissimum plants in the first assay (before flowering stage) and no statistically signifi-
cant results in the second assay (after flowering stage). In N. tabacum, no statistically significant results were obtained 
in both chlorophylls assays. Genetic evaluation in N. tabacum was performed to assess expression of genes involved in 
triacylglycerol synthesis (DGAT1, DGAT2 and PDGAT) before and during seed development. Results showed that during 
seed development inoculated plants overexpressed the studied genes compared to control plants. It was hypothesized 
that a defense mechanism to assure species survival in inoculated plants was strongly induced resulting in production 
of seeds with higher reserves, namely triacylglycerols(2).

Keywords: Arbuscular mycorrhizal fungi; Biodiesel; Genetic expression.
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Adenocarcinoma is a worldwide concern, being one of the main causes of death in men. (1) Bone metastases derived 
from this type of cancer, the fact that tumor cells are increasingly resistant to existing oncological drugs and the side ef-
fects caused by these are the main causes for the need to develop new therapies. (2) Thus, silymarin and cinnamic acid 
(CINN) are examples of two phytochemicals that have been studied for the treatment of this pathology, since they have 
a fundamental role in chemoprevention, that is, they prevent stages of initiation, promotion and progression, associated 
with carcinogenesis, reducing cancer morbidity and mortality. (3, 4)
The main objective of this project is to evaluate the effect of both phytochemicals on the PC3 cell line of grade IV pros-
tatic adenocarcinoma. Thus, parameters such as viability (MTT) and cell motility (injury) were evaluated through the 
application of different concentrations of compounds in tumor cells. It was demonstrated, with the results obtained, that 
both silymarin and CINN have the ability to decrease the viability and motility of prostate cancer cells.
In short, it is possible to state that the phytochemicals in question have an antitumor effect, proving their potential as 
treatments against the PC3 cell line, through the reduction of cell proliferation and induction of apoptosis.
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In early 2020, the COVID-19 pandemic forced the higher education institutions to adapt to a new form of teaching and 
learning, from presential to full remote, blended and hybrid environment. This challenge had a particular impact in the life 
sciences field where the courses have a high content of laboratorial classes.
The main issue was how to transition from hands-on practical classes to remote instruction, assuring that our students 
continued engaged and acquiring the necessary skills, in a short amount of time. To address this, we took advantage of 
digital learning tools and other online resources that had limited use to date. Digital platforms such as Moodle, Skype, 
Teams and ZOOM facilitated the interface with the students and online resources such as virtual labs, simulations and 
video demonstrations were explored to illustrate the contents and keep the students involved. Additionally, several 
classes and laboratorial experiments were recorded by the teachers in the school labs and the research labs where we 
develop our research activity and shared with the students. The creation of teachers’ work groups to share experiences 
and tools was key in the success of this process.
The student’s evaluation process constituted one of the major difficulties during the pandemic. Keeping a fair assess-
ment of the knowledge acquired and prevent any kind of fraud was only possible with a deep understanding of Moodle, 
the virtual learning platform we preferentially used.
Despite all efforts from teachers and students, crucial elements of the high education experience, particularly for under-
graduates, were disrupted. Namely the student-teacher and student-student contact and interaction and the integra-
tion in the academic setting, resulting in stress and feeling of isolation and overwhelm.
Even with the difficulties faced by all the academic community, we observed no major changes regarding the academic 
success reflected in the final grades, comparing with previous years. In our understanding the core skills proposed for 
these courses were acquired successfully and the digital tools used with exception for the student’s evaluation, are now 
considered an added value and bring flexibility to the teaching-learning process.
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Antibiotic resistance by bacteria has become a growing threat to public health worldwide.
Current antibiotic discovery pipelines are focused on phenotypic screening due to the lack of success of target-ori-
ented platforms. However, a limitation associated with phenotypic-based platforms is the prediction of Mechanism 
of Action (MOA). As a result, methods capable of elucidating the MOA in conjunction with high-throughput whole-cell 
screening are more important than ever, and Fourier-Transform Infrared Spectroscopy (FTIR) is a prominent metabolic 
fingerprinting technique that may allow us to achieve these goals. As a result, in the present work, a protocol based on 
high-throughput FTIR spectroscopy was optimized to detect metabolic changes induced by different classes of anti-
biotics against the bacterial models Escherichia coli and Staphylococcus aureus, as Gram-negative and Gram-positive 
bacteria, respectively. The following antibiotics were used to expose the bacteria to three different MOA: amoxicillin and 
ampicillin (β-lactams) as cell wall inhibitors; kanamycin and neomycin (aminoglycosides) as protein synthesis inhibitors; 
and sulfamethazine and sulfamethoxazole (sulfonamides) as folate synthesis inhibitors. Initially, pre-processing tech-
niques were optimized for the distinction of bacterial strains. Next, Principal Component Analysis (PCA) and Hierarchical 
Cluster Analysis (HCA) were used to quantify the effect of variables such as incubation time, incubation medium com-
position, and cell washing step prior to spectra acquisition, and to optimize bioassay performance for each bacterium, 
namely its reproducibility and metabolic resolution. The resolution of the MOA improved when the cell washing step was 
not performed and in this way, it was possible to develop a high-throughput, sensitive, simple, faster, more economical, 
automatable and focused protocol with minimal manipulations. The biomarkers obtained in the spectral bands, highly 
significant (p<0.001), corresponded to the known MOA of the antibiotic.
As an overall conclusion, the phenotypic screening bioassay based on FTIR spectroscopy is a robust technique that 
provides valuable information about the MOA of antibiotics at the level of the main biosynthetic pathway. This suggests 
that it can be applied to a new generation of metabolic fingerprint screening bioassays for antibiotic discovery, increas-
ing the likelihood of success for future commercialization.

Keywords: Fourier-Transform Infrared (FTIR) spectroscopy; Mechanism of action (MOA); High-throughput screening; Antibiotics
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Cervical squamous cell carcinoma of the cervix is the fourth most common cancer between women and seventh glob-
ally. There are many women undergoing colposcopy without real need, so more effective screening tests are needed to 
decide who among HPV-positive women should receive additional diagnostic evaluation to avoid unnecessary colpos-
copies.  So, this study is intended to evaluate CINtec PLUS cytology as a screening test for cervical cancer in the IPO-FG 
of the Port of women with hpv test positive other than 16/18, improving the referral for colposcopy. 
CINtec PLUS cytology is an immunocytochemistry kit that simultaneously detects p16 and Ki-67 proteins. The presence 
of these proteins in the same cell indicates a deregulation of the cell cycle, and may be a marker of the persistence of 
HPV infections, their greater probability of progression and the severity of lesions secondary to the infection.  
An experimental research was carried out, in which the immunostaining of 73 non-16/18 HPV cervico-vaginal hpv 
samples was performed from 73 women integrated in cervical cancer screening in the North region carried out at the 
IPO-FG of Porto. The results obtained in CINtec PLUS were compared with those of cytology. 
2 samples present unsatisfactory cytology for evaluation, being excluded. Cintec Plus cytology would reduce by 17% the 
number of women sent for colposcopy (7 (about 10%) by Cintec Plus vs 19 (about 27%) by cytology). Of the 52 NILM 
samples, 3 (about 6%) were positive for Cintec Plus, so they should have been referred for colposcopy and were not. Of 
the 10 ASC-US samples 100% are negative for Cintec Plus, as well as 5 LSIL 4 (80%) are negative, of the 3 HSIL 2 (about 
67%) are negative. So, 16 women (about 23%) made colposcopy unnecessarily.  
In conclusion, Cintec Plus cytology would be an interesting tool as a second screening test in non-16/18 hpv cases in 
place of cytology, decreasing the number of women sent for colposcopy. 
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Neurological impairments may affect the neural control of the Lower Urinary Tract (LUT), due to structural and function-
al changes. Hydrocephalic patients usually present a triad of symptoms, which include gait disturbances, dementia and 
urinary incontinence. The consequences of hydrocephalus in brain structures, namely those involved in neural control of 
micturition remain mostly unknown. We used a validated animal model of hydrocephalus (rats injected in the cisterna 
magna with kaolin) to study the neuronal control of the LUT in hydrocephalus, focusing on two circumventricular areas: 
the Locus Coeruleus (LC) and the Periaqueductal grey (PAG). Studying neuronal activation of the PAG, a decrease in the 
number of fos-immunoreactive IR cells in the group of hydrocephalic animals was observed. Analysing the different 
column of the PAG separately, it was observed that this reduction was statistically significant only in ventrolateral PAG 
(VLPAG).
During hydrocephalus the levels of tyrosine hydroxylase (TH, enzyme involved in noradrenaline biosynthesis) increase 
in the LC, which may affect surrounding areas, namely the Pontine Micturition Center (PMC). To analyse if hydrocephal-
ic animals present changes in noradrenaline levels at the spinal cord which may affect micturition, the expression of 
dopamine beta-hydroxylase (DBH), another enzyme involved in noradrenaline biosynthesis, in L6 spinal cord sections, 
was evaluated by immunohistochemistry. Hydrocephalic animals showed a higher number of fibres immunoreactive 
to DBH. Cystometric analysis of hydrocephalic animals, 8 weeks after induction, was used to evaluate the bladder’s 
function. It was found that hydrocephalic animals show an increase both in the number of bladder contractions and of 
minimum pressure.
These results suggest alterations in the brain-bladder control network leading to an exaggerated micturition reflex. Con-
sidering the significant role of PAG in the voiding reflex, its lower activation may lead to miscommunication with other 
areas involved in the network, namely the PMC or LC.
Noradrenergic projections from the LC are responsible for the coordination between bladder contractions and EUS re-
laxation during voiding. Our study shows an increase in the levels of DBH in the Onuf’s nucleus. It is possible that the 
increased availability of the limiting enzyme in the synthesis of noradrenaline contributes to the increased number of 
bladder contractions during hydrocephalus.
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Major depressive disorder (MDD) is a complex and highly prevalent psychiatric disorder with a high impact on quality of 
life and negative effects on mood, behaviour, and cognition. Currently, the main medical treatment for MDD is antide-
pressant medication. The selective serotonin reuptake inhibitors (SSRIs), including fluoxetine, sertraline, fluvoxamine, 
paroxetine and citalopram, are the most commonly prescribed drugs. However, as with all antidepressant treatments, 
about 30–40% of MDD patients do not respond sufficiently to SSRIs. Several factors, including genetic factors, play 
important roles in antidepressant responses. BDNF is one of the most investigated genes regarding depression and 
antidepressant response. In fact, the rs6265 (Val66Met) non-synonymous polymorphism, has been demonstrated 
to decrease pro-BDNF processing, and consequently affect the dependent secretion of BDNF. Curiously, carriers of 
Met-allele have been described to have smaller hippocampal volume, either in healthy or depressed patients. So, it 
is likely they can contribute to the interindividual differences in patient´s responses to antidepressants. Therefore, it is 
crucial to develop methodologies to predict the individual antidepressant response.
In this work, two analytical approaches based in molecular biology and electrochemical genosensor techniques are un-
der development to create a low-cost genotyping platform able to genotype BDNF SNPs related with antidepressants 
therapeutic response.
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Lung cancer has a high mortality rate among all common cancers [1]. Conventional therapies are usually administered 
intravenously with low selectivity for tumor cells, which requires high doses to achieve therapeutically effective drug 
concentrations, leading to serious side effects [2]. Therapeutic proteins such as antibodies are useful in treatment due 
to their higher specificity and bioactivity, and lower toxicity compared to small molecule drugs [3]. Antibody encapsula-
tion into nanoparticles for inhalable delivery is a promising strategy, which combines targeted and controlled drug deliv-
ery with the ability to protect antibody structure and bioactivity [4]. Thus, the aim of this work was the development and 
optimization of mPEG-PLGA nanoparticles formulated into a dry powder by spray-drying aimed at lung cancer treat-
ment. The formulation development followed a Design-of-Experiment (DoE) approach to target the desired nanopar-
ticle features: small particle size and good colloidal stability. Between the evaluated surfactants, PVA and Tween®80, 
the latter showed better colloidal stability. The polymer mass and surfactant concentration were considered as variables 
and have a significant effect on nanoparticles properties, namely particle size. The optimized nanoparticles were pro-
duced with 150 mg mPEG-PLGA and 1% Tween® 80, presenting the lowest particle size of ≈ 300 nm, polydispersity 
index of 0.36, and zeta potential of -24 mV, considered suitable features for antibody encapsulation. The spray drying 
optimization has demonstrated that D-mannitol and L-leucine were the best performing matrix excipients to obtain 
microparticles. Indeed, their combination (at concentrations of 2% and 1% (w/v), respectively) allowed an increase in 
the yield, which reached 59%, and reduction in powder adhesion to the walls of the apparatus due to leucine ability as 
dispersibility enhancer [5,6]. L-leucine also seems to reduce of particle agglomeration after spray-drying due to its crys-
tallization, surrounding the droplet with an outer shell [5,7]. On the other hand, the other tested excipients, lactose and 
D-trehalose resulted in hygroscopic powders with a sticky appearance. Further studies will be conducted to optimize 
the best process parameters to get a stable powder to allow the inclusion of antibodies, enabling lung cancer treatment 
by inhalable dry powders.
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In the last years the contamination of water caused by drugs has increased significantly. The main cause is the increase 
of the number and quantities of drugs that is being used.  Many of these compounds cannot be removed effectively by 
wastewater treatment plants. This problem affects the water cycle and, consequently, all the environment as well as the 
human health, so it is important to find new methods that can help the removal of drugs from the water.  
This research is aimed to understand the influence of different concentrations of valproic acid on the growth of the 
duckweed Lemna minor. After 7 days of exposure it was analysed the number of fronds, the length of the root and the 
chlorophylls content. The chlorophylls of the Lemna minor samples were analysed by spectrophotometry. 
The number of fronds was influenced by the concentration of valproic acid. The higher concentrations (0,1 mg/mL; 0,05 
mg/mL; 0,025 mg/mL) showed an inhibitory effect while the lower concentrations (0,005 mg/mL; 0,0001 mg/mL) 
showed a stimulating effect. Relative to the control, the number of fronds was lower in the higher concentrations and 
higher in the lower concentrations. The root length was affected in all the concentrations. Comparative to the control the 
higher concentrations presented a diminution of the root’s length while the higher ones had an increase. Like the other 
parameters the concentration of chlorophylls was affected in all the samples. In the higher concentrations (0,1 mg/mL; 
0,05 mg/mL; 0,025 mg/mL) the quantity was lower, comparatively to the control, and in the lower ones (0,01 mg/mL; 
0,005 mg/mL; 0,0001 mg/mL) it was higher. 
In general, the valproic acid influenced all the parameters evaluated: number of fronds, length of the root and concen-
tration of chlorophylls. In the higher concentrations it is notable an inhibitory effect while the lower concentrations have 
a stimulating one.  

Keywords: Lemna minor, Duckweed, Valproic acid, Toxicity, Water contamination  
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Hydrogels are three dimensional networks of hydrophilic polymer chains that can retain large amounts of water and 
keep a moist environment for wound, absorbing extensive body fluids to assist wound healing [1]. The encapsulation of 
cells in microscale hydrogels can provide a mimic of a 3D microenvironment to support cell viability and functions, and 
to protect cells from the environmental stress. The versatility of microfluidics provides an excellent manner to control 
several processing parameters such as particle size, frequency, number of loaded cells and co encapsulation with bioac-
tives [2]. The aim of this work was to develop a microparticle platform by microfluidics for delivery of mesenchymal stem 
cells and growth factors. Alginate microparticles have been successfully produced using a PDMS (polydimethylsiloxane) 
device, with a T-junction conformation fabricated by soft lithography [3], and two immiscible alginate solution of 1.2 % 
(m/v) and lipidic maisine CC. However, to avoid leakage, fluid adsoption, clogging and to improve the system throughput, 
a PMMA (poly(methyl methacrylate) device with T-junction conformation was fabricated by micromilling. Microparticles 
could be obtained, but further optimization is needed. A new PMMA device, which includes a microparticle precipitation 
and washing phase, is being developed to provide a continuous microparticle co-encapsulation of cells and growth fac-
tors. It is foreseen that such delivery system allows to maintain the stability of both the cells and growth factors and 
enhance wound healing.
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Burns, acute and chronic wounds are health problems that affect people quality of life and have a significant economic 
impact in healthcare systems worldwide. Acute wounds heal in 12 weeks, whereas chronic wounds need months [1]. In 
this work, we propose the development of polyvinyl alcohol (PVA)/alginate hydrogels loaded with poly (lactic-co-glycolic 
acid) (PLGA) nanoparticles as carriers by Quality by Design for the delivery of growth factors to enhance wound healing. 
Nanoparticles were produced by a water-in-oil-in-water double emulsion technique [2]. Hydrogels were produced by 
freeze thawing. Sodium alginate concentration, glycerine concentration, cycle duration time, and number of cycles were 
studied. The freezing kept at -20ºC and thawing was performed at room temperature. Particle size and polydispersity 
index were assessed by Dynamic Light Scattering (DLS), and intermolecular interactions between nanoparticles and the 
hydrogel was evaluated by ATR-FTIR prior and after freeze-thawing. The hydrogels are formed upon freeze-thawing 
between the sodium alginate and PVA chains due to hydrogen bonds formed during thawing [2]. The freeze-thawing 
cycles of 12h and 24h did not affect the particle size achieving 266±39 nm and 269±34 nm, respectively with a PdI of 
0.25. The addition of 5% glycerine and 10% glycerine had no effect in the particle size and it improved the flow properties 
of the hydrogel. The ATR-FTIR analysis showed a peak at 1700 cm-1 characteristic of the PLGA, a band at 1450 cm-1 and 
a broad peak between 1500-600 cm-1 can also be identified in the hydrogels but not in the physical mixtures, show-
ing interactions between the materials in the hydrogel. No differences in the spectra can be found between the freeze 
thawing times, indicating no new interactions between the materials were formed. The multivariate design allowed to 
understand the influence the formulation parameters on the overall characteristics of the PLGA-nanoparticles loaded 
hydrogel. The freeze thawing cycles did not affect nanoparticles features. The formulations will be further used to deliver 
growth factors and their in vitro and in vivo performance will be evaluated.
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A wide range of health problems have been associated with alterations of the human gut microbiota. At the same time, 
probiotics have demonstrated their ability to modulate and restore the gut microbiota. Conventional probiotics are often 
supplied in combination with dairy products that are not suitable or accepted by the general population. As a result, 
there is a growing interest and demand for probiotic strains able to survive and develop in other food matrices. In this 
study, the probiotic potential of two strains of lactic acid bacteria of plant origin was evaluated. For this purpose, after 
confirming their identification, different functional and technological properties of interest were studied. In addition, their 
stability in different plant-based matrices has been evaluated under standard storage conditions. The results showed 
that the two strains have probiotic potential and that they are stable in the matrices analyzed, so they could be proposed 
for the development of new functional foods.
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As humanity progresses towards industrial development, the marine environment has been suffering of increased lev-
els of pollution due to the existence of persistent pollutants such as Polycyclic Aromatic Hydrocarbons (PAHs). This 
family of pollutants emerges in the ocean ecosystem by the natural decomposition of organic matter. However, its 
presence is mainly due to anthropogenic sources such as maritime trade, spillage of petroleum or petroleum products, 
atmospheric deposition, river runoff, and domestic and industrial emissions. The deterioration of the marine environ-
ment and consequent contamination of the marine ecosystem led to the necessity of evaluation and monitoring these 
priority pollutants in aquatic plants and animals.
Macroalgae are under scrutinous for the presence of PAHs because of their interest as a functional food and as a source 
of biomolecules with potential application in several important industries like pharmaceuticals or cosmetics. Nonethe-
less, the macroalgae habitat in the coastal areas, is subject to higher concentration of pollutants from anthropogenic 
origin, suffering further effects of bioaccumulation and bio amplification, which may be dangerous levels for human 
consumption.
Seaweeds are not included in the European legislation on PAHs present in foods, but the maximum levels for fresh 
marine foods such as bivalves are 5 µg/kg of fresh weight (FW) for benzo[a]pyrene (B(a)P) that is considered the marker 
of exposure to carcinogenic PAHs, and 30 µg/kg FW for the sum of B(a)P, chrysene (Chry), benzo[a]anthracene (B(a)A), 
and benzo[b]fluoranthene (B(b)Ft).
The objective of this work was to assess and quantify the PAHs in edible macroalgae by using High Performance Liquid 
Chromatography with a fluorescence detection methodology after microwave assisted extraction with acetonitrile. Six 
species of edible algae native to the north of the Iberian Peninsula: Undaria pinnatifida, Ascophyllum nodosum, Himan-
thalia elongata, Fucus spiralis, Bifurcaria bifurcata and Sargassum muticum were studied. Regarding the four PAHs 
considered in the legislation (B(a)P, Chry, B(a)A, and B(b)Ft), the quantities found in seaweeds were lower than the rec-
ommended limit of 5 µg/kg FW of B(a)P and 30 µg/kg FW for the sum of the 4 PAHs indicated. Although PAHs are 
present in seaweed, the values found do not present a human health concern.
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Melanoma of the skin is one of the most prominent and fastest growing malignancies.   More than 300 thousand diag-
nosed cases and 57 thousand deaths in 2020 worldwide and roughly 517 thousand cases of were registered during the 
2015-2020 period [1].  Melanoma is generally regarded as an aggressive and unpredictable cancer whose conventional 
therapies, such as local excision, chemotherapy and immunotherapy, have encountered difficulties to prevent larger 
scale-tumours and metastasis, as well as overcome recurrence and development of drug resistance [2].  Stem cell-
based therapies have been studied as interesting therapeutical approaches for cancer whenever conventional therapy 
fails to impede its progression. That is owing to the anti-proliferative and immunomodulatory capacity of some SC, be-
ing one of the major examples, Mesenchymal Stem Cells. Due to its high abundance, well defined extraction and expan-
sion protocols as well as documented anti-tumorigenic characteristics, Umbilical Cord derived Mesenchymal Stem Cells 
(UC-MSC) have been observed as a promising candidate for Melanoma treatment, specially through acellular therapy 
using its secretome [3,4]. MSC secretome is defined as the set of MSCs-derived bioactive factors available extracellu-
larly and is responsible for the major therapeutic effects of MSCs, namely in oncological pathologies. 
 In this study we hypothesize the ability of UC-MSC’s secretome to inhibit Melanoma growth in vitro. UC-MSC secre-
tome, in the form of conditioned medium (CM), was obtained by extraction from selected umbilical cords and expansion 
of while murine melanoma cell line B16-F10 culture was established. After treating melanoma cells with different con-
centrations of CM (100%, 50% and 25%), common cancer hallmarks such as cell viability, motility, colony formation and 
cell interactions were assessed through MTT, Wound Healing and Colony formation and Hanging-Drop assays, respec-
tively. General analysis of viability and motility showed no statistically significant difference between treated and control 
groups as well as no concentration-dependent effect whereas formation of cellular aggregates follows an inhibition 
trend on the treated groups. 
These results put into perspective the effect of secretome of UC-MSCs. Moreover, further larger scale studies are need-
ed for deeper understanding of MSC secretome mechanisms of action, therefore enabling their use in acellular thera-
pies against melanoma in the future.
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Yeasts constitute a very broad and heterogeneous group of microorganisms that is increasingly attracting the atten-
tion of researchers and various industrial sectors. In addition to its essential role in the production of a wide range of 
fermented foods, its potential health-related applications are gaining increasing interest. These include, among others, 
their antioxidant activity, their ability to produce antibacterial and antifungal compounds, as well as their potential as 
new probiotics. All these properties depend not only on the species but also on the strain, hence the importance of 
having extensive collections of strains that can be subjected to screening. The aim of this study was to construct a 
collection of strains of non-Saccharomyces yeasts isolated from different grape varieties.
From samples of three grape varieties grown in Galicia (NW Spain) and during two consecutive years, the yeasts were 
isolated in WL medium, the different morphotypes were differentiated and several colonies of each of them were sub-
jected to purification and conservation. Identification was carried out by analyzing the ITS and D1/D2 regions of the 
rDNA. A total of 9 genera (Aureobasidium, Candida, Hanseniaspora, Metschnikowia, Papiliotrema, Pichia, Rhodotorula, 
Sporidiobolus and Zygosaccharomyces) and 12 species (Aureobasidium pullulas, Candida carpophila, Hanseniaspora 
opuntiae, Hanseniaspora uvarum, Metschnikowia sinensis, Papiliotrema laurentii, Pichia manshurica, Pichia terricola, 
Rhodotorula graminis, Sporidiobolus pararoseus, Zygosaccharomyces bailii and Zygosaccharomyces bisporus) were 
identified, and differences were found between varieties and annuities. In addition, the study of several biochemical and 
physiological characteristics allowed to establish differences between strains.
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The search for bioinspired and sustainable materials for innovative nanotechnology-based formulations with pharma-
ceutical and cosmetic purposes is growing.
The biomass from the Hermetia illucens larvae is particularly relevant to provide emollient ingredients for skin applica-
tions, since its lipid fraction is mainly composed of saturated fatty acids, such as lauric acid. On the other hand, biobased 
ionic liquids (ILs) are versatile compounds and their incorporation in nanodelivery systems has been studied to improve 
the overall properties of nanoparticles.
Thus, this work aimed to compare the performance of the preparation of solid lipid nanoparticles (SLN) using commer-
cial lipids with that using a bioinspired and sustainable approach combining insect oil and ILs.
For that, different solid lipid nanoparticles (SLN) were prepared from the lipid fraction of H. illucens larvae biomass or 
using commercial lipids. Moreover, the ILs were incorporated in both types of SLNs. During stability studies, these nano-
systems were characterized in terms of size, polydispersity index, and zeta potential.
SLNs with good characteristics were obtained. The results showed that ILs stabilized the nanoparticles and contributed 
to improve the physicochemical properties towards a topical application. In conclusion, the production of innovative lipid 
nanocarriers from bioinspired and sustainable resources combined with ILs seems to open a new paradigm for skin 
delivery.
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Currently, the number of biopharmaceuticals available for clinical use has increased rapidly due to the growing interest 
of the pharmaceutical industry in these products. Antibodies are the best-selling class on the market, due to their spe-
cific action and reduced immunogenicity [1,2,3]. Immunoglobulin G (IgG) is the most widely used class of antibodies in 
a wide variety of scientific, medical, and therapeutic applications. Despite the advantages and therapeutic potential of 
antibodies, the extraction and purification of these biomolecules form their complex biological media with high quality 
and purity level is still based on multi-step approaches and extremely high cost [4,5,6]. In this way, downstream pro-
cessing represents a frontier in clinical drug research, as it represents up to 80% of the total production costs and is also 
considered the bottleneck in manufacturing of antibodies [4,5,6]. Therefore, there is a high demand for new techniques 
of recovery and purification of antibodies that are cost-effective and with the possibility of scaling up [4,5]. To overcome 
these drawbacks, in this work supported ionic liquids (SIL) were investigated as an alternative purification method for 
antibodies. The use of the SIL, [Alg][Im]Cl, and its respective precursor, [IM-Alg], were evaluated in the purification of 
IgG from human serum. When comparing both materials, the [IM-Alg], in the form of a hydrogel, proved to be a good 
candidate for the purification of IgG. 

This work was developed within the scope of the projects CICECO-Aveiro Institute of materials, UIDB/50011/2020, 
UIDP/50011/202 & LA/P/0006/2020, financed by national funds through the FCT/MEC (PIDDAC). Ana P. M. Tavares 
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Silicosis is a well-known fibrogenic lung disease which is probably one of the most ancient occupational illness. Silicosis 
is a prevalent disease currently without specific treatment. So, a preventive strategy is always the best option. An effec-
tive silicosis preventive strategy should be based on the primary and secondary prevention approaches. 
An effective silicosis preventive strategy should be based on the primary and secondary prevention approaches. 
Despite all efforts to prevent it, silicosis is widely spread in most parts of the world and millions of workers continue to 
be exposed to noxious dusts running a high risk of developing silicosis and other pneumoconioses. In some cases like 
Portugal, silicosis is present in particular regions of the country. 
Silicosis is a prevalent disease currently without specific treatment. 
Among the potential complications is tuberculosis, for which silicotic patients may have a risk up to 40 times higher than 
that of the general population. 
This work will give a perspective of this disease from Portugal to the world.  

Keywords: Epidemiology, pneumoconiosis, public health, silicosis. 
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The most common bacterial pathogen causing enteric infections in pigs is enterotoxigenic Escherichia coli (ETEC). Since 
pigs represent the largest livestock category in the European Union, ETEC-associated diseases, better known as swine 
colibacillosis leading to acute diarrhea and eventual death of the animal, result in significant costs to the pig industry. 
These diseases are traditionally prevented or treated with antibiotics, and this has had a huge impact on the emergence 
of resistant bacteria, correlating with the emergence of resistant infections in humans. Recognition of this problem has 
led the authorities to set ambitious goals for the reduction of this type of drug in animal husbandry, leading to the 
creation of a national project, APTAcoli, which aims to select aptamers (consisting of small single-stranded oligonu-
cleotides capable of binding to target molecules with great affinity and specificity, due to the specific secondary and/
or tertiary structures they can acquire) as an alternative in the treatment of colibacillosis. The present experimental 
study, which is on the APTAcoli agenda, focused on the optimization of a molecular methodology - Multiplex PCR - for 
the detection of the main virulence factors of ETEC to be used in an epidemiological study to characterize fecal sam-
ples from pigs in Portuguese farms. After using different optimization techniques, the results were two multiplex PCR 
amplification sets, one for amplification of the main toxigenic factors of ETEC (STa, STb, LT and STx2e) and another for 
amplification of the main adhesion factors (F4, F5, F6, F18 and F41). 

Keywords: ETEC, Escherichia coli, Swine colibacillosis, Multiplex PCR 

References: 

Quinn, P.J.; Markey, B.K.; Leonard, F.C.; Hartigan, P.; Fanning, S.; Fitzpatrick, E.S. Veterinary Microbiolo-
gy and Microbial Disease; P.J. Quinn, B.K. Markey, F.C. Leonard, E.S. FitzPatrick, S.F. and P.J.H., Ed.; 2nd 
ed.; Wiley-Blackwell, 2011; ISBN 9781405158237. 

Eurostat Livestock Population in Numbers Available online: https://ec.europa.eu/eurostat/web/
products-eurostat-news/-/ddn-20220517-2 (accessed on 24 June 2022). 

Lei, X.J.; Park, J.W.; Baek, D.H.; Kim, J.K.; Kim, I.H. Feeding the Blend of Organic Acids and Medium 
Chain Fatty Acids Reduces the Diarrhea in Piglets Orally Challenged with Enterotoxigenic Escherich-
ia Coli K88. Anim. Feed Sci. Technol. 2017, 224, 46–51, doi:10.1016/j.anifeedsci.2016.11.016. 

Oliveira, R.; Pinho, E.; Sousa, A.L.; DeStefano, J.J.; Azevedo, N.F.; Almeida, C. Improving Aptamer Per-
formance with Nucleic Acid Mimics: De Novo and Post-SELEX Approaches. Trends Biotechnol. 
2021, doi:10.1016/j.tibtech.2021.09.011. 

POSTER

53 



68

CytoPath®Easy: screening of cervical cancer
Sílvia Fernandes1,2, Ana Sofia Vilarinho1 & Regina Silva1,2 

1. Escola Superior de Saúde do Instituto Politécnico do Porto (ESS|P.PORTO), Rua Dr. António Bernardino de Almeida 400, 4200-072 Porto, Portugal; 2. Centro de Investigação em 
Saúde e Ambiente (CISA) da ESS|P.PORTO, Rua Dr. António Bernardino de Almeida 400, 4200-072 Porto, Portugal.

Recently, CytoPath®Easy kit was created by DiaPath S.p.A. and started to be commercially available for the screening 
of cervical cancer. Using this methodology, epithelial cells are immersed in a preservative liquid, and a thin-layer of cells 
in the slide is obtained through gravity sedimentation and filtration.
The main objectives of this study are to evaluate the efficacy for the processing of cervical samples, for the detection of 
pre-neoplastic lesions and for the nucleic preservation and extraction by the kit. For this purpose, 215 cervical samples 
obtained by self-sampling were used: 174 were collected and processed by CytoPath® Easy and, as a control, 41 were 
collected and processed by the Thinprep® method. The samples were processed, stained by the Papanicolaou meth-
od, and independently evaluated microscopically for various morphological parameters; nucleic acids were isolated and 
evaluated for purity and integrity by spectrophotometry.
Results obtained showed that both methods have a good performance, allowing the morphological evaluation of the 
cervical epithelium. However, the statistical analysis reveals that the methods are different from each other, with overall 
lower results being obtained in the method under study (p<0.001). In turn, both methods allow the extraction of good 
quality and quantity of DNA.
Although some differences were found regarding morphology of the cells fixed and processed by the CytoPath®Easy 
method, this new methodology reveals efficient for the preservation of nucleic acids. Thus, its use in cervical cancer 
screening is recommended.
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New technologies and automated instrument platforms have been developed to improve the efficiency and safety of 
immunohematology tests in recent years. Recently, the automatic equipment for Immunohematology IH-500 was 
developed. By assessing its fully automated performance, the current study sought to validate the IH-500 equipment 
for the immunohematological analysis of blood donations.
Pre-determined blood donor samples were selected on the pre-existing Techno TwinStation. Subsequently, these 
same samples were submitted to the new IH-500 platform, where 92 samples were processed for ABO/RhD blood 
group determination, 31 for Rh/Kell phenotyping, and 102 samples for antibodies screening. For the three tests per-
formed, an analysis of the agreement of the results obtained by both equipments was carried out.
The agreement rates obtained for the determination of the ABO/RhD blood group, the Rh/Kell phenotype, and the an-
tibodies screening were all equal to 100%. This study demonstrated that the IH-500 provided reliable results compared 
to the pre-existing Techno TwinStation equipment. Thus, the IH-500 was validated and therefore implemented for the 
immunohematology study of donations in the department where the study was performed.
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