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Dear colleagues, welcome to the XLI Jornadas da Sociedade Portuguesa de Genética. 

 

The first Jornadas of the SPG took place in 1964 in Madrid in association with the Spanish 

Genetics Society. The main goal of these meetings is to promote communication between 

Portuguese geneticists and to facilitate the integration of young researchers in our Genetics 

community. 

The JPG-2017 are organized by the research team of the Institute of Biomedicine (iBiMED) of 

the University of Aveiro, which is strongly committed to promote Genetics, Genomics and 

Genome Bioinformatics in our country.  This year we will have 27 oral communications and 25 

posters presentations. 

We extend our warm welcome to the 6 invited speakers for taking the time and effort to share 

their science, experience and knowledge with our Genetics community. Their work and ideas will 

certainly be stimulating for our younger researchers. A word of gratitude to the sponsors of this 

meeting. Their support was fundamental to the realization of the JPG2017 in Aveiro. 

Finally, the organizing Committee and iBiMED are honoured and privileged to collaborate with 

the Portuguese Genetics Society on the organization of the XLI Jornadas de Genética. We 

welcome the support given by the President of the Sociedade Portuguesa de Genética, Profª Isabel 

de Sá Nogueira, and her colleagues of the Executive Committee of the Society. 

 

Aveiro, June 2017 

 

The Organizing Committee, 

Manuel Santos (coordinator), Daniela Ribeiro, Gabriela Moura, Margarida Ferreira, Rita 

Bezerra, Rita Guimarães, Sofia Varanda 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Welcome 
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IBiMED – Institute of Biomedicine (https://www.ua.pt/ibimed/) 

DCM – Departamento de Ciências Médicas (https://www.ua.pt/dcm/) 

Universidade de Aveiro (https://www.ua.pt/) 

Sociedade Portuguesa de Genética (http://www.spgenetica.pt/) 
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Cecília Arraiano (ITQB/UNL) 
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Jörg Becker (IGC) 

Jorge Canhoto (UC) 

Jorge Vieira (IBMC-UP) 

Leonor Cancela (UAlg) 

Manuel Santos (UA) 
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Raquel Chaves (UTAD) 

Sandra Viegas (ITQB/UNL) 

 

Organizing Committee 

Manuel Santos (coordinator, iBiMED-UA) 

Daniela Ribeiro (iBiMED-UA) 

Gabriela Moura (iBiMED-UA) 

Margarida Ferreira (iBiMED-UA) 

Rita Bezerra (iBiMED-UA) 

Rita Guimarães (iBiMED-UA) 

Sofia Varanda (iBiMED-UA) 

 

 
 
 
 
 
 
 

Committees 



Institute of Biomedicine 

University of Aveiro 

8-9 June 2017    

5 
 

XLI Jornadas Portuguesas de Genética 

 
 
 

The Organizing Committee acknowledges and expresses its gratitude to   

Universidade de Aveiro 

Departamento de Ciências Médicas 

Sociedade Portuguesa de Genética 

CGC Genetics (http://www.cgcgenetics.com) 

Alfagene (http://www.alfagene.pt/) 

Frilabo (www.frilabo.pt/) 

ILC - Instrumentos de Laboratório e Científicos (https://www.ilc.pt/) 

NZYTech (http://www.nzytech.com) 

StabVida (http://www.stabvida.com) 
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June 8, 2017  

8h30 Registration  

10h00 Welcome Session 

Opening Session and “Update of the GenomePT” 

Manuel Santos (iBiMED – Institute of Biomedicine, University of Aveiro) 

10h30 Plenary Session 1 

"Evolution of Robustness to Protein Mistranslation" 

Ana Rita Bezerra (iBiMED – Institute of Biomedicine, University of Aveiro) 

11h15 Coffee Break 
 

Session 1 Talks – Evolutionary Genomics 

11h45 Re-coding the Saccharomyces cerevisiae genome through codon ambiguities 

Ana Rita Guimarães 

12h00 The order of the adaptive steps of Escherichia coli in the mammalian gut is influenced by a 
mutational hotspot and strong effect mutations 

Ana Margarida Sousa 

12h15 Mitochondrial DNA suggests a human migration from Southern into Eastern Africa by the time 
of the Out of Africa migration  

Daniel Vieira  

12h30 Differences in wing size and shape between Drosophila novamexicana and Drosophila 
Americana 

Rodrigo Lata 

12h45 Lunch 

14h00 Plenary Session 2 

“Clostridium difficile: genetics and cell biology of a human enteric pathogen” 

Adriano Henriques (Microbial Development Group, ITQB, Universidade Nova de Lisboa) 
 

Session 2 Talks – Microbial Genetics 

14h45 Switching between planktonic and biofilm life-style: uncovering the roles of a new 
transcription regulator  

Ana Maria da Silva 

15h MAEBL is required for the successful establishment of Plasmodium berghei sporozoites in the 
mammalian liver  

Mónica Sá 

15h15 The impact of carbon source in Candida albicans virulence: participation of RLM1 in host 
pathogen interaction 

Rosana Alves 

Program 
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15h30 An RNA chaperone controlling ribosome biogenesis and translation fidelity  

Ricardo dos Santos 

15h45 Coffee Break & Poster session 

16h30 Plenary Session 3 

"The background effect on the prediction of the deleterious effect of a mutation" 

Luísa Azevedo (Population Genetics Group, IPATIMUP-i3S) 
 

Session 3 Talks – Human Genetics 

17h15 Can FMR1 [CGG] repeat number be used as a fertility prognostic biomarker? 

Bárbara Rodrigues 

17h30 CRISPR-based models to study chromatin remodelers in ASD - A tale of MBD5  

Catarina Seabra 

17h45 Investigation of OPA1 gene in Leber’s hereditary optic neuropathy 

Célia Gomes 

18h OFD1 missense variant causing an Oral-Facial- Digital Syndrome milder phenotype  

Nuno Maia 

18h15 Non-invasive and allele-specific silencing of mutant ataxin-3 alleviates neuropathology and 
motor deficits of Spinocerebellar ataxia type 3 (Machado–Joseph disease) 

Rui Jorge Nobre 

18h30 General Assembly SPG 

20h00 Congress Dinner 
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June 9, 2017  

9h00 Plenary Session 4 

"Regulation of synaptogenesis through local mRNA translation"" 

Ramiro Almeida (CNC, University of Coimbra and School of Health, Polytechnic of Porto) 
 

Session 4 Talks – Gene Regulation and Expression 

9h45 Computational modelling to uncover the functioning of regulatory networks 

Claudine Chaouiya 

10h Genetic cell models to assess the role of colorectal cancer-associated glycans 

Constança do Amaral 

10h15 A Role for microRNAs in Haematopoiesis and Immunity in Drosophila melanogaster  

Joana Carvalho 

10h30 Defining the role of dynactin’s microtubule binding activity during cell division 

Joana Duro 

10h45 The oocyte epigenome temporally controls late prophase I transcription and chromatin 

remodelling 

Rui Martinho 

11h Coffee Break & Poster session 

11h45 Plenary Session 5 

"Exploring the genetic repertoire of Pseudomonas towards a la carte biotransformation of 

terpenes" 

Pedro Santos (CBMA, University of Minho) 

12h30 Lunch 
 

Session 5 Talks – Genetics and Biotechnology 

13h30 Uncovering the critical role of “NP(A/V)P(L/F)GL(M/S)” AceTr family motif in acetate uptake 

David Ribas 

13h45 Genetically engineered Silk-Elastin-Like Proteins as a versatile platform for the development 

of new biomaterials 

Raul Machado 

14h Epigenetic modulation of Medicago truncatula cell cultures with histone deacetylase 

inhibitors increases recombinant protein production 

Rita Santos 

14h15 PP1 inactivates MPS1 to ensure efficient Spindle Assembly Checkpoint silencing 

Margarida Moura 

14h30 Mps1 phosphorylates BubR1 to promote Spindle Assembly Checkpoint signalling 

Sofia Silva 
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14h45 Plenary Session 6 

“Alternative splicing control of plant stress tolerance” 

Paula Duque (Plant Molecular Biology Group, IGC) 
 

Session 6 Talks – Plant Genetics 

15h30 The role of a rRNA methyltransferase in the somatic embryogenesis of tamarillo (Solanum 
betaceum) 

Sandra Correia 

15h45 Is Fabaceae Gametophytic Self-Incompatibility system S-RNase based?  

Vanessa Teixeira 

16h A new strategy for Vitis vinifera L. varietal identification based on high-resolution melting  

Sónia Gomes 

16h15 Chromatin remodelling during the progamic phase of Quercus suber 

Teresa Ribeiro  

16h30 Coffee Break 

16h50 Awards* and Closure Session 

 

*Awards for: 

 Best oral presentation – Prize Prof. Doutor Amândio Tavares (200€, CGC Genetics) 

 Best poster presentation – Prize Prof. Doutor Luís Archer (150€, SPG) 
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Evolution of Robustness to Protein Mistranslation  
 

Ana R. Bezerra1*, Dorottya Kalapis2, Béla Szamecz2, Ivo Gut3, Csaba Pal2 & Manuel A.S. 

Santos1 

1Institute of Biomedicine – iBiMED, Health Sciences, University of Aveiro, 3810-193 Aveiro, 

Portugal; 2Synthetic and Systems Biology Unit, Institute of Biochemistry, Biological Research 

Centre of the Hungarian Academy of Sciences, Szeged, Hungary; 3Centro Nacional de Análises 

Genómico, Parc Científic de Barcelona, 08028 Barcelona, Spain. 

*armbezerra@ua.pt 

 

Translational errors occur at high rates, influence organism viability and the onset of genetic 

diseases. To investigate how organisms mitigate the deleterious effects of protein synthesis errors 

during evolution, a mutant yeast strain was engineered to translate a codon ambiguously. It 

thereby overloads the protein quality control pathways and disrupts cellular protein homeostasis. 

This strain was used to study the capacity of the yeast genome to compensate the deleterious 

effects of protein mistranslation. Laboratory evolutionary experiments revealed that fitness loss 

due to mistranslation can rapidly be mitigated. Genomic analysis demonstrated that adaptation 

was primarily mediated by large-scale chromosomal duplication and deletion events. By altering 

the dosages of numerous, functionally related proteins simultaneously, these genetic changes 

introduced large phenotypic leaps that enabled rapid adaptation to mistranslation. Evolution 

increased the level of tolerance to mistranslation through acceleration of ubiquitin-proteasome 

mediated protein degradation and protein synthesis. As a consequence of rapid elimination of 

erroneous protein products, evolution reduced the extent of toxic protein aggregation in 

mistranslating cells. However, there was a strong evolutionary trade-off between adaptation to 

mistranslation and survival upon starvation: the evolved lines showed fitness defects and impaired 

capacity to degrade mature ribosomes upon nutrient limitation. Moreover, as a response to an 

enhanced energy demand of accelerated protein turnover, the evolved lines exhibited increased 

glucose uptake by selective duplication of hexose transporter genes. We conclude that adjustment 

of proteome homeostasis to mistranslation evolves rapidly, but this adaptation has several side-

effects on cellular physiology.  

  

Acknowledgments: This work is supported by iBiMED (UID/BIM/04501/2013), FCT and 

Portugal2020 (FEDER) through grant SFRH/ BPD/96741/2013 and project PTDC/IMI-

MIC/5350/2014. 
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Clostridium difficile: genetics and cell biology of a human enteric 

pathogen 
 

Adriano O. Henriques1* 

1Instituto de Tecnologia Química e Biológica António Xavier, Universidade Nova de Lisboa, 

Avenida da República, 2780-157 Oeiras, Portugal 

*aoh@itqb.unl.pt 

 

 

Clostridium difficile is an enteric pathogen that relies on gut disbiosys to expand and cause 

infection. Disease symptoms range from mild to serious conditions that can cause death. Disease 

symptoms are mainly caused by two potent cytotoxins, TcdA and TcdB, that disrupt cytoskeleton 

function in host cells. C. difficile infection is currently the main cause of intestinal disease 

associated with antibiotic therapy in adults. A changing epidemiology, the increase in community-

associated cases, including among groups not previously considered at risk such as pregnant 

women, children and young healthy adults, together with the menace of zoonotic transmission 

justifies the classification of CDIFF as an “urgent threat” by the Centers for Disease Control and 

Prevention, the highest level of concern. 

C. difficile, a strict anaerobe, relies on oxygen-resistant spores for dissemination and persistence. 

Ingested spores germinate in the colon in response to bile salts and in the absence of a competetive 

microbiota, a growing population will produce toxins and spores. Shedding of the spores allows 

the infection of new hosts. CDI recurrence is linked to the persistence of spores in the host or in 

the environment. Antimicrobial resistance is a key player in the epidemiology of C. difficile, as it 

allows growth of resistant strains even during antibiotic treatment. The recent development of 

genetic tools for the manipulation of the organism, along with the availability of fluorescence-

based reporters for studies of gene expression and protein localization at the single cell and 

population levels have allowed detailed studies on the links between processes such as spore 

surface assembly and colonization/infection, spore formation and toxin production, or flagellar 

assembly and toxinogenesis. These regulatory links will be presented and discussed in the context 

of the infectious cycle of this pathogen. 
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The background effect on the prediction of the deleterious effect of a 

mutation 
 

Luísa Azevedo1* 

1Institute of Molecular Pathology and Immunology, University of Porto (IPATIMUP), Porto, 

Portugal 

*lazevedo@ipatimup.pt 

 
The same disease-causing mutation may often be associated with a high level of clinical 

heterogeneity. Although the causes of this phenomenon are still far from being 

completely determined, a considerable number of genetic and environmental factors are 

already known to participate in the modulation of phenotypic outcomes. Since the 

genomic context is expected to play an important role in the phenotypic expression of a 

given disease, much attention has been given to the allelic variability that occurs in cis 

with the site of mutation (also known as genetic background).  
Here, I will focus on the mechanism of molecular compensation, that is, the reversal (total 

or partial) of the deleterious effect of an otherwise deleterious mutation where in 

combination with specific allelic forms of interacting partner(s).  
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Regulation of synaptogenesis through local mRNA translation 
 

Ramiro Almeida1,2,3* 

1Center for Neuroscience and Cell Biology, University of Coimbra, Portugal; 2School of Allied 

Health Technologies, Polytechnic Institute of Porto, Vila Nova de Gaia, Portugal; 3Institute for 

Interdisciplinary Research, University of Coimbra, Portugal 

* ramirodalmeida@gmail.com 

 

To date several mRNAs have been identified in axons and growth cones of developing neurons. 

Local protein translation has been shown to control protein composition in subcellular neuronal 

domains. In defined outposts local mRNA translation gives rise to new proteins needed to govern 

axonal behavior. We currently know that the rapid onset of axonal events like growth cone turning 

and synapse formation requires a precise spatial-temporal control of protein recruitment which 

origin is not entirely understood, and in fact, local mRNA translation regulates axonal guidance 

and growth cone collapse. However, evidences for the requirement of local mRNA translation in 

presynaptic differentiation are still missing in vertebrate neurons. However, the local events 

governing presynaptic formation are for the most part unknown. Using neurons cultured in 

microfluidic chambers we observed that induction of presynaptic differentiation in isolated axons 

is abolished when local protein synthesis is inhibited. Similarly, we observed that formation of 

new actin filaments is also dependent on local protein synthesis. Using a β-actin reporter and live 

cell imaging we demonstrate that local translation of this reporter in axons is initiated upon a 

synaptogenic stimuli. We further observed that axonal knockdown of β-actin mRNA prevents 

formation of new presynaptic clusters. To better understand the functional role of β-actin mRNA, 

we developed a novel in vitro nerve-muscle co-culture. Using this platform, we show that 

mislocalization of axonal β-actin mRNA prevents neuromuscular synapse formation. Overall, our 

results demonstrate that intra-axonal translation β-actin mRNA is required for presynaptic 

differentiation. 

 

Acknowledgments: Supported by FEDER through COMPETE and FCT through Grants 

EXPL/NEU-NMC/0541/2012, CENTRO-01-0145-FEDER-000008, POCI-01-0145-FEDER-

007440; and by Marie Curie Actions-IRG, 7th Framework Programme EU. 
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Exploring the genetic repertoire of Pseudomonas towards a la carte 

biotransformation of terpenes  
 

Pedro M Santos1  

1Departamento de Biologia da Universidade do Minho e Centro de Biologia Molecular e 

Ambiental, Campus de Gualtar, 4710-053 Braga 

*psantos@bio.uminho.pt 

 

 

Bacteria belonging to the Pseudomonas genus are known for their minimal nutritional 

requirements, metabolic versatility, degradative potential, and ability to colonize wide 

range of niches. These characteristics have directed research towards the exploitation of 

the biotechnological and biomedical potential of several Pseudomonas spp. 

In this context, we have focused our attention to a remarkable Pseudomonas soil isolate 

(named M1) which is able to mineralize/biotransform a variety of monoterpenes, namely 

myrcene and limonene, among others. Monoterpenes are used in a plethora of industrial 

processes, for the production of fine chemicals. However, the physico-chemical properties of 

monoterpenes (e.g. high hydrophobicity) difficult their optimal chemical transformation into 

fine-chemicals, by conventional techniques. Therefore, Pseudomonas sp. M1 holds great 

potential as a cellular chassis and source of novel biomolecules for various terpene-based 

biotechnological applications.  

The full exploitation of M1 strain enzymatic repertoire required detailed information about 

its biomolecular catalogue. A holistic strategy, combining genome-wide methodologies 

(genomics, RNA-seq, proteomics, 16S-amplicon metagenomics) with molecular biology, 

bacterial physiology and bioinformatics [1-4], was used to set the knowledge-base for the 

development of M1-based cell factories à la carte . The highlights of such research effort will 

be the focus of the seminar. 
 
References: 

1. Santos PM, Sá-Correia. 2009. Adaptation to beta-myrcene catabolism in Pseudomonas sp. M1: an expression 

proteomics analysis. Proteomics. 9:5101-5111. 

2. Soares-Castro P, Santos PM. 2013. Towards the Description of the Genome Catalogue of Pseudomonas sp. 

Strain M1. Genome Announc. 1: e00146-12.  

3. Soares-Castro P, Santos PM. 2014. Deciphering the genome repertoire of Pseudomonas sp. M1 toward b-

myrcene biotransformation. Genome Biol Evol. 7:1-17.  

4. Soares-Castro P, Montenegro-Silva P, Heipieper HJ, Santos PM. 2017. Functional characterization of a 28-kb 

catabolic island from Pseudomonas sp. M1 involved in biotransformation of b-myrcene and related plant-derived 

volatiles. Appl Environ Microbiol. 83. pii: e03112-16. 
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Alternative splicing control of plant stress tolerance 
 

Paula Duque1* 

Instituto Gulbenkian de Ciência, Oeiras 

*duquep@igc.gulbenkian.pt 

 
Alternative pre-mRNA splicing, which generates multiple transcripts from the same gene, 

is a highly prevalent posttranscriptional gene regulation mechanism in eukaryotic 

genomes, whose functional significance in plant systems is poorly understood. As a 

potent generator of proteomic diversity that is markedly affected by external signals in 

plants, alternative splicing is likely to play an important role in the ability of these 

organisms to cope with environmental stress. Plant responses to stress depend largely on 

the hormone abscisic acid (ABA), whose production is triggered by drought, high salinity 

and extreme temperatures. These abiotic factors cause dramatic losses in crop yields 

worldwide, and therefore a detailed mechanistic understanding of the ABA pathway is 

widely recognized as critical. While the importance of transcriptional and 

posttranslational regulation of ABA signaling has long been established, the contribution 

of posttranscriptional processes has remained elusive. Our lab’s characterization of 

Arabidopsis SR proteins, a family of conserved major modulators of alternative splicing, 

is providing functional evidence for tight posttranscriptional control of ABA-mediated 

stress responses during early plant development. Uncovering the endogenous transcripts 

targeted by these splicing factors to achieve plant stress tolerance holds much promise for 

the development of novel efficient strategies to improve plant growth under adverse 

environmental conditions. 
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Re-coding the Saccharomyces cerevisiae genome through codon 

ambiguities 
 

Ana Rita Guimarães1*, Ana Rita Bezerra1, Manuel Santos1  

1Institute of Biomedicine – iBiMED, Department of Medical Sciences, University of Aveiro, 

Aveiro, Portugal  

*rita.guimaraes@ua.pt 

 

Although the genetic code is generally viewed as immutable, alterations to its standard form occur 

in many organisms in the three domains of life, showing that codons have some degree of 

assignment flexibility. We have already made a major breakthrough in this area by reversing an 

atypical genetic code alteration in the pathogenic fungus Candida albicans, using a combination 

of tRNA engineering, gene recombination and forced evolution (1). These results raised the 

hypothesis that synthetic codon ambiguities combined with experimental evolution may release 

codons from their frozen state.  

To test this hypothesis we used a yeast strain that is viable upon deletion of the single-copy tRNA 

gene, tL(GAG)G (2). To exploit the vulnerability of the Leu-CUC codon, we expressed a mutant 

serine tRNA that potentiates misincorporation of Ser at CUC sites and evolved these recombinant 

strains. Initially, strains expressing mutant tRNAs at high level showed a strong negative impact 

on cellular fitness. After experimental evolution, strains expressing mutant tRNAs recovered 

significantly in several growth parameters, indicating that they adapt and exhibit high tolerance 

to codon ambiguity. A loss-of-function fluorescent reporter system allowing the monitoring of 

Ser misincorporation showed that serine was indeed incorporated at the CUC codon and codon 

reassignment was achieved. Besides the negative consequences of codon ambiguity, we 

demonstrate that codons that tolerate loss of their cognate tRNA can also tolerate high level amino 

acid misincorporation, raising the raises the hypothesis that rare codons can be reassigned to new 

amino acids for the production of proteins with novel functional properties. 

 

References:    

1. Bezerra et al. (2013) Proc. Natl. Acad. Sci. U.S.A 110, 11079-11084. 

2. Bloom-Ackermann et al. (2014) PLoS. Genet. 10, e1004084. 
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The order of the adaptive steps of Escherichia coli in the mammalian gut 

is influenced by a mutational hotspot and strong effect mutations 
 

Ana Sousa1*, Marta Lourenço2, Ricardo S. Ramiro3, Daniela Güleresi3, Joao 

Barroso-Batista3, Karina B. Xavier3, Isabel Gordo3 

1Institute of Biomedicine, Aveiro, Portugal; 2Pasteur Institute, Paris, France; 3Gulbenkian 

Institute of Science, Oeiras, Portugal 

*amsousa@ua.pt 
 

 

Strong selective pressures on model organisms are typically used to study evolution in real time. 

The impressive level of parallelism in the adaptive process is a possible consequence of this 

design and therefore its relevance to natural ecosystems is still debatable. Here we uncover the 

repeatability of evolution during the colonization of the mammalian gut by a commensal 

bacterium as it adapts to its natural environment, where multiple selective pressures exist. As an 

adaptive walk is expected to involve more than one step, we have studied the adaptive mutations 

corresponding to the first and second steps of adaptation of Escherichia coli to the mouse gut. We 

observed that the order of the adaptive steps was strongly affected by a mutational hotspot for the 

first step with an exceptionally high mutation rate of 10-5. Following this first step, which 

consisted of inactivating a metabolic operon, one third of the subsequent adaptive mutations were 

found to have a selective effect as high as the first. By discretizing the adaptive steps we aimed 

to understand not only the rhythm but also the repeatability of adaptation in the gut environment. 

Whole genome sequencing of clones isolated from different mice revealed 7 parallel targets 

comprising: three membrane transporters, one repressor of a metabolic operon, one major 

regulator involved in the aerobiosis/anaerobiosis transition, one large duplication, and a protein 

of unknown function. Interestingly all mutations tested, which occurred in regulatory regions, 

either up-regulated the targeted gene directly, or downstream genes in the regulatory cascade. 

One possible explanation for the order of events could result from the second mutations being 

weaker or even deleterious in the ancestral genotype. In fact we estimated that at least one third 

of the second step mutations were as strong as those responsible for the first step, showing that 

strong effect mutations were still available for adaptation. However, many showed a smaller 

average effect. Therefore, it is possible that the large effect size of the first-step may have 

contributed for the order observed. A much more likely explanation can, however, be provided 

by differences in mutation rate. The pattern of polymorphism emerging in the evolving bacterial 

populations was characterized by periodic selection, which reduced diversity, but also frequency-

dependent selection, actively maintaining genetic diversity. Furthermore, the continuous 

emergence of similar phenotypes due to distinct mutations, known as clonal interference, was 

pervasive. Evolutionary change within the gut is therefore highly repeatable within and across 

hosts, with adaptive mutations of selection coefficients as strong as 12% accumulating without 

strong constraints on genetic background. In vivo competitive assays showed that one of the 

second steps exhibited positive epistasis with the first, while another exhibited negative epistasis. 

The data shows that strong effect adaptive mutations continuously recur in gut commensal 

bacterial species. 
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In broad terms, the Southern African Khoesan-speaking groups represent one half of the modern 

human diversity both on autosomal studies and on the female-inherited mitochondrial DNA 

(mtDNA). On mtDNA that half corresponds to haplogroup L0 [1] that is mostly present on 

Khoesan groups but also in other Southern African populations including the recently arriving 

Bantu-speaking groups, probably resulting from gene flow with past Southern African indigenous 

groups. However, by analysing over 1000 complete mtDNA L0 genomes, four sub-branches, L0a, 

L0b, L0f2, L0f3, clearly show an Eastern African origin while still contained within the general 

Southern African diversity. The dating of these four branches using a well-established molecular 

clock [2] and ancient DNA calibration showed that they date between 45-60 thousand years ago 

(ka) while their ancestor in Southern Africa date to about 70ka, establishing a migration time of 

the four lineages between the values of 70 to 50 ka, either predating or matching the time of the 

Out-of-Africa migration of modern humans. While L0 lineages are not present outside Africa 

(except for recent migrants) this migration might have transmitted important cultural aspect to the 

populations that ultimately left Africa. A microlithic technology, similar to the African 

“Howiesons Poort” that appeared in Southern Africa just after 70 ka and in a short interval of time 

later in Eastern Africa, were detected in the early archaeological record of South Asia [3]. This 

suggests a transmission of technology from Southern Africa to Eastern African but also modern 

cultural and symbolic features that were present earlier in the Southern African archaeological 

record but were displayed by early modern human populations in Europe resulting from the same 

Out-of-Africa migration. 
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The insect’s wing is essential to key processes such as feeding and reproduction. Diversity in 

Drosophila’s wing morphology is thus likely related to the different environmental conditions 

experienced by different species and may be shaped by natural selection. It is thus of interest to 

determine what is the molecular basis of wing morphology. It is also of interest to understand 

whether the molecular basis of wing size and shape is the same in distantly related species. Species 

of the virilis group have been diverging from the model species D. melanogaster for at least 40 

million years and changes in wing size and shape are known to occur between D. americana and 

D. novamexicana (both from the virilis group). Therefore, we performed a detailed 

characterization of wing size and shape in D. americana, D. novamexicana, F1 hybrids, and in 

the backcross of F1 hybrids and D. novamexicana. Genotype – Phenotype association studies 

were performed to identify the chromosomal regions harboring the genes that influence most the 

traits under study. Then we selected candidate genes from chromosome 5 that show major 

influence in size and shape and test their expression levels in the parental strains. We noticed that 

Imaginal Disc Growth Factor 5 was more expressed in F1 hybrids which could explain why F1 

flies are bigger than both parental strains We also noticed that some genes from Hippo/Yorkie 

pathway show different levels of expression in both parental strains and F1 hybrids. This pathway 

plays an important role in controlling cell proliferation so differences in expression in these genes 

may also lead to a different total number of cells thus causing differences in relative size or shape 

of the wing. 
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Microbes are capable of an extraordinary range of adaptations to challenging environments, 

making them extremely versatile organisms. In face of stress many bacteria commonly turn off 

flagella formation and switch to a sessile state of growth activating the production of fimbriae and 

extracellular polysaccharides. This process frequently leads to the formation of matrix-

encapsulated communities of microorganisms named biofilms. BolA is a morphogen involved in 

several cellular processes, namely in the establishment of such microbial communities. Using 

High-troughput techniques we showed that BolA protein is a new bacterial transcription factor, 

which regulates the switch between motile and sessile lifestyle. It negatively modulates flagellar 

biosynthesis and swimming capacity in Escherichia coli. Moreover, BolA overexpression favors 

biofilm development, involving fimbriae-like adhesins and curli production. Our recent results 

show that BolA action in these pathways is related with c-diGMP a relevant intracellular signaling 

molecule involved in biofilm formation. We demonstrate that BolA contributes to a fine-tuned 

expression of different diguanylate cyclases and phosphodiesterases and c-di-GMP has a negative 

influence in the bolA mRNA transcription. Herein we propose that BolA is a key player in 

motile/adhesive transcriptional switch, contributing to a fine-tuned regulation of these important 

pathways. 
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Hematogenous dissemination followed by tissue tropism is a characteristic of the infectious 

process of many pathogens. After entering the circulatory system, these pathogens must arrest in 

the target organ before they infect a particular tissue. Plasmodium sporozoites, the infective stage 

of malaria parasites, specifically target the salivary glands of the mosquito vector to ensure 

transmission and once in the blood of the mammalian host, they exclusively infect the liver1. 

Combining live imaging techniques in mice and transgenic parasites, we found that TRAP 

knockout sporozoites are defective in homing to the liver. As those sporozoites do not invade 

mosquito salivary glands2, we investigated whether other surface proteins required in this late 

sporogonic step may also have a role in target tissue recognition in the mammalian host. Since 

MAEBL was initially described as a sporozoite-surface protein required exclusively for the 

adhesion to mosquito salivary glands3, we decided to explore the role of this molecule during the 

journey of sporozoites in the mammalian host. For that, we generated on a bioluminescent 

background MAEBL knockout parasites and used live imaging techniques in mice to analyse the 

phenotype of mutant sporozoites in vivo. Interestingly, we found that MAEBL- sporozoites have 

an impaired capacity to target and infect the liver of mice. Indeed, in vitro experiments 

demonstrate that those mutants are defective in cell traversal and hepatocyte invasion. Together, 

these findings suggest that Plasmodium sporozoites may resort to a conserved mechanism for the 

recognition of the target tissue in both the mosquito and the mammalian hosts. 
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Candida albicans is an opportunistic fungus that is able to adapt to a wide range of host niches. 

The different carbon sources available in these niches support fungal growth and colonization, 

but also promote profound rearrangements in cell wall architecture that affect immune detection 

and enhance C. albicans virulence. We have shown that C. albicans RLM1 participates in the cell 

wall biogenesis, with the mutant rearranging its metabolic pathways to allow the use of alternative 

carbon sources. 

In this study, we evaluated the effect of different carbon sources in response to cell wall damaging 

stress agents and in the interaction with macrophages. C. albicans Δrlm1/Δrlm1 mutant, wild-

type and complemented strains were adapted to lactic acid or glucose, and the hypersensitivity of 

these cells to congo red, calcofluor white and caspofungin was assessed. Expression levels of 

genes involved in the cell adhesion and in the utilization of alternative carbon sources were also 

evaluated by RT-PCR, using C. albicans cells adapted either to glucose or lactic acid. 

Additionally, we also studied the interaction of these cells with macrophages and the involvement 

of an essential cell wall component in this process. 

C. albicans cells adapted to different carbon sources, such as lactic acid, behave differently, 

affecting important virulence parameters, including stress resistance, adherence, biofilm 

formation, and infection outcome. This study supports the view that adaptive responses of 

Candida cells to alternative carbon sources present in host-niches increase the yeast fitness, 

impacting Candida-host interactions. 
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The ribosome is the macromolecular machine responsible for the translation process in the cell. 

In prokaryotes it consists of a small 30S subunit and a large 50S subunit that associate to form the 

functional 70S ribosomal particle. Ribosome biogenesis is an intricate multi-step process 

involving multiple factors. A plethora of auxiliary proteins assist in the correct assembly of 

ribosomal RNA (rRNA) and ribosomal particles (r-proteins) into mature ribosomes. Defects in 

this process cause dysfunctional ribosomes which may alter protein synthesis and impair cell 

fitness. Despite its importance, yet we are lacking mechanistic details of ribosome biogenesis. 

The widely-conserved RNA chaperone Hfq is an important post-transcriptional regulator with a 

central role as a mediator of sRNA-mRNA basepairing. Here we show that Escherichia coli Hfq 

plays a critical role in rRNA processing and ribosome assembly. Hfq binds the 17S rRNA 

precursor and facilitates its correct processing and folding to mature 16S rRNA. Strikingly, Hfq 

depletion decreases the pool of mature 70S ribosomes. Mutations in residues located in the distal 

face of Hfq reduce ribosome levels in contrast with mutations in the proximal and rim surfaces 

which govern interactions with the sRNAs. Our results indicate that the described Hfq-dependent 

regulation of ribosomes is independent of its function as sRNA-regulator. Furthermore, we 

observed that inactivation of Hfq compromises translation efficiency and fidelity, both features 

of aberrantly assembled ribosomes. Our results highlight the wide-ranging impact of this widely-

conserved RNA-binding protein in cellular processes and provide direct evidence for its new 

functions in rRNA processing and ribosome biogenesis. 
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Expanded FMR1 [CGG] repeat number to over 200 is the cause of Fragile X Syndrome (FXS; 

OMIM #300624), the most common cause of inherited intellectual disability. The expanded triplet 

repeats, located at the 5 'UTR end of the FMR1 gene are usually methylated and called full 

mutation. Other manifestations associated with FMR1 mutations, namely the premutation, 

ranging in size from 55 to 200 repeats, include Tremor Ataxia Syndrome (FXTAS; OMIM 

#300623) primarily affecting males, consistent with an X-linked recessive disorder and Premature 

Ovarian Insufficiency (FXPOI), which occurs in ~20% of women with a premutation. Yet the 

mechanism underlying the ovarian insufficiency and the implications of FMR1 gene and its 

product (FMRP) remain unknown. The severity of the FXS as well as the frequency of premutated 

alleles in the general population justifies the screening of expanded FMR1 alleles in potential 

oocyte donors.  Premutation carriers are excluded as donators, since their oocytes may have the 

full mutation. Several recent studies suggest a higher predisposition to premature ovarian 

dysfunction in carriers of “normal” FMR1 alleles, sized under 26 or over 34 [CGG] triplet repeats 

(26>[CGG]>34). The ovarian reserve (number and quality of the remaining oocytes) can be 

evaluated through the reproductive and hormonal functions: number of antral follicles (tCAF) and 

levels of follicle stimulation (FSH) and luteinizing hormones (LH) - Prolactin and Estradiol (E2), 

respectively. Taking advantage of the detailed and systematic hormonal and genetic studies 

carried out on potential oocyte donors for the public gamete bank at the Centro Hospitalar do 

Porto, this study aims to contribute towards understanding the implications of FMR1 in the 

reproductive function. Our goal is to use FMR1 [CGG] repeat number as an outcome predictor 

after in vitro fertilization with donated oocytes. Descriptive and statistical analyses were 

performed using results obtained from 50 potential oocyte donors (100 FMR1 alleles), including 

FMR1 [CGG] repeat number, reproductive and hormonal functions. Allele [CGG]19 is more 

frequent in oocyte donors than in the control population. Interestingly, donors with an estradiol 

concentration higher than 80 pg/ml, a predictor of poor ovarian response, have one allele with 

[CGG] repeat number below 26 (p=3,8×10-3), designated as “low-normal”. To better understand 

the correlation between “low-normal” FMR1 alleles and reproductive function, the stability of 

these alleles was determined by analyzing the [AGG] interspersion pattern within the [CGG] 

stretches. Overall, our preliminary results corroborate previous investigations and suggest that the 

FMR1 gene plays an important role in ovarian function. 
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Autism spectrum disorder (ASD) is characterized by persistent deficits in social communication 

and social interaction. ASD may be caused by an array of different genes and variants that 

represent risk for ASD. One of these gene classes is chromatin regulators that have shown to be 

essential for brain development; however, the impact of these genes remains unexplored. 

Therefore, it is imperative to generate robust models that recreate the human cellular landscape, 

particularly for neurological disorders where brain tissue is not readily available, and to eliminate 

the confound of different genetic backgrounds and as blood-derived lymphoblasts may not be the 

best readout to study brain-related phenotypes 

The main goal of this project was to create cellular models to functionally explore loss-of-function 

mutations in chromatin remodelers that have been previously identified as strong risk factors for 

ASD. We found that CRISPR/Cas9 editing was highly precise, and deletions were created within 

all the targeted genes, regardless of deletion size.  

We further pursued the MBD5-edited cell lines as an example of an application of our iPSC-

derived cellular models by driving these into the neuronal lineage, to gain insights into the 

transcriptomic consequences of depleting two independent regions of this gene during the process 

of neurodevelopment. The removal of the MBD domain of MBD5 did not lead to significant 

genome-wide gene expression changes, indicating that this region may not be relevant for early 

neural development. Furthermore, RNAseq analyses showed that the most expressed MBD5 

transcript in neurons is actually non-coding and should be further explored. 

In this study, we developed models to study the impact of mutations in ASD-related genes in early 

neurodevelopment and we added further insight into the transcript pattern of MBD5 during 

neurodevelopment. The analysis of other chromatin remodeling genes following this approach 

will unveil the role of this class of genes in neurodevelopmental disorders and identify possible 

therapeutic targets for ASD and other neurodevelopmental disorders. 

 

 

 

 

 

 

 

 



Institute of Biomedicine 

University of Aveiro 

8-9 June 2017    

28 
 

XLI Jornadas Portuguesas de Genética 

 

Investigation of OPA1 gene in Leber’s hereditary optic neuropathy 
 

Célia A. Gomes1,2,3*, Tânia Sousa1,3; Carolina Ribeiro3, Maria João Santos3, Pedro 

Fonseca4, Luísa Diogo5,6, Carmo Macário7, Paula Garcia5, Manuela Grazina3,6 

1Department of Life Sciences, Faculty of Sciences and Technology, University of Coimbra;  
2 Polytechnic Institute of Coimbra-ESTeSC Coimbra Health School-DCC; 3CNC - Center for 

Neuroscience and Cell Biology - Biochemical Genetics Laboratory; 4Department of 

Ophthalmology, Centro Hospitalar e Universitário Coimbra, Coimbra, Portugal; 5Pediatric 

Hospital of Coimbra – CHUC EPE, Portugal; 6Faculty of Medicine, University of Coimbra; 
7Neurology Department, Coimbra University Hospitals – CHUC EPE, Portugal. 

* alcobia@estescoimbra.pt  
 

 

Leber’s hereditary optic neuropathy (LHON) is a mitochondrial genetic disease characterized by 

retinal ganglion cells death, leading to optic nerve atrophy. LHON predominantly affects young 

males and its main clinical manifestation is the loss of central vision with rapid and progressive 

evolution. The majority of the patients with mutations (90 to 95%) have one of the three 

mitochondrial DNA (mtDNA) mutations previously associated with the disease: m.3460G>A, 

m.11778G>A and m.14484T>C. These variations, located in genes that codifying complex I 

subunits of the mitochondrial respiratory chain, affect energy production. However, mtDNA 

mutations have incomplete penetrance, suggesting that other genetic factors, mitochondrial or 

nuclear, may be involved in the disease’s etiology. Although visual failure is the main clinical 

feature of the disease, other neurological abnormalities leading to the development of more severe 

phenotypes called LHON-plus have also been reported.  

In 2007 our group reported a LHON-plus case, atypical for age of onset, gender, severity and 

progression of the associated neurological findings. The female patient has the m.11778G>A 

mutation, in various tissues, and other maternal relatives are carriers for the same genetic 

alteration, but none of the relatives have developed the disease so far.  

The majority of mitochondrial proteins is nuclear-encoded, synthesized in the cytosol and then 

imported to the mitochondria. Thus, there are nuclear genes that could be associated with 

mitochondrial diseases, such as OPA1 (coding for protein OPA1), related to other optic atrophies. 

The role of OPA1 is well known in mitochondrial cristae and mtDNA maintenance, mitochondrial 

fusion, apoptosis and oxidative phosphorylation regulation.  

The aim of this work was to analyze the sequence of OPA1 gene, in the proband and relatives of 

a LHON-plus pedigree, in order to search for genetic variations that could explain both the 

incomplete penetrance of the disease in the family and the atypical phenotype.  

The results of OPA1 gene sequencing analysis showed two sequence variations that lead to amino-

acid alteration in protein sequence and one other alteration located in the 3’UTR region. These 

were analyzed in healthy controls and LHON patients from the Portuguese population and a 

positive association was found for c.473G>A (p=0.0156).  

In this study, we have not identified genetic variations causative of LHON. However, we cannot 

exclude the possibility that the variations identified may contribute to the proband’s phenotype 

because it is an atypical and severe LHON-plus case, which may have the contribution of multiple 

genetic variations acting in synergy with the mtDNA mutation. This investigation allowed the 

identification of a possible risk factor for the development of LHON in males, the polymorphism 

c.473G>A. Further investigation of the same alterations in other LHON patients will clarify better 

the role of the association found in LHON pathology. 

 
Keywords: LHON, OPA1, mtDNA, mutation, mitochondria. 
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More than 2000 genes are estimated to be involved in monogenic intellectual disability (ID), of 

which about a 1000 already known. Therefore, recently developed multi-gene sequencing 

methodologies, i.e. next Next-generation or Massive Parallel Sequencing, are the inevitable 

choice to analyse the DNA of patients to elucidate the genetic causes of their ID [1]. Research on 

ID has been focused on the X chromosome because there is a 40% excess of male over female ID 

affected patients and resulted in the identification of over 100 X-linked ID genes. OFD1 (Xp22.2, 

OMIM*300170), one of those X-linked genes, is implicated in oral-facial-digital syndrome type 

I (OFD1), [2] one of the 13 potential forms of oral-facial-digital syndrome. OFD1 predominantly 

affects females due to male lethality in the first or second trimester of pregnancy, and is 

transmitted as an X-linked dominant inheritance pattern. OFD1 clinical features include i) oral - 

lobulated and presence of nodules at the tongue, cleft of the palate, hypodontia, and other dental 

abnormalities ii) facial - telecanthus, hypoplasia of the alae nasi, micrognathia, and iii) digital 

manifestations such as brachydactyly, syndactyly, clinodactyly of the fifth finger, and duplicated 

hallux. The central nervous system (intracerebral cysts, agenesis of the corpus callosum and 

cerebellar agenesis) is involved in around 40% of cases. ID is reported in more than 50% of OFD1 

patients. According to the literature [3], OFD1 mutations in males are the cause of several 

clinically distinct X-linked phenotypes, which include an OFD1-like phenotype, Joubert 

syndrome, Simpson-Golabi-Behmel type 2 syndrome, and retinitis pigmentosa. Accordingly, the 

phenotypic spectrum in males with an ODF1 mutation may include i) oral – cleft palate and tooth 

abnormalities; ii) facial – macrocephaly, hypertelorism, dysplastic or low set ears; iii) digital – 

fingers and toes anomalies; and iv) neurologic manifestations – hypotonia and ID. Herein, we 

describe a male patient with short stature, hypotonia, clinodactyly, macrocephaly, high forehead 

with frontal bossing and bitemporal narrowing, dysplastic ears, abnormalities of the toes, teeth 

anomalies and intellectual disability, identified following exome sequencing (ES) analysis in his 

aunt with a different genetic cause of ID. The features fit in the broad clinical spectrum of OFD1 

gene, and may represent a novel phenotype corresponding to a mild form of OFD1 syndrome as 

found in affected females. This study highlights the importance of ES studies results of relatives 

as a valuable tool for identifying genes likely to be causing a second familial ID phenotype. 
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Machado-Joseph disease (MJD) is the most common dominantly-inherited ataxia. It is associated 

with the expansion of a (CAG)n tract in the coding region of the MJD1/ATXN3 gene. This 

abnormal over-repetition is translated into an expanded polyglutamine tract within ataxin-3, 

conferring toxic properties to this protein and resulting in severe clinical features. Although there 

is no medical treatment, several preclinical studies have demonstrated that silencing mutant 

ataxin-3 expression using RNA interference (RNAi) is a promising therapeutic approach for MJD. 

Our group showed that intracranial injection of viral vectors targeting mutant ataxin-3 

significantly decreases the severity of the neuropathological abnormalities in rodent models of 

MJD (Alves et al., 2008, 2010; Nóbrega et al., 2013). However, this is an invasive procedure, 

which is associated with potential adverse effects and a limited vector distribution in the brain. 

The present study aimed to develop a non-invasive strategy to deliver RNA interference-based 

treatments to the brain by intravenous (iv) injection.  

For that, we used adeno-associated viral vector serotype 9 (AAV9), a vector that has a remarkable 

ability to bypass the blood-brain barrier (BBB) and transduce the central nervous system of 

mammals. AAV9 vectors encoding an artificial microRNA that targets the mutant form of ataxin-

3 mRNA (AAV9-mirATAX3) were firstly generated. Their efficacy and specificity were tested 

in neuronal cell models and the therapeutic potential was then evaluated in a severely impaired 

transgenic mouse model of MJD. Mice were intravenously injected at postnatal (PN) day one 

(PN1); they were submitted to behavioral tests at 3 different ages and were sacrificed at PN95.  

We observed that AAV9-mirATAX3 vectors efficiently spread throughout the brain, transducing 

regions affected in MJD.  Moreover, AAV9-mirATAX3’s treatment reduced the number of 

protein aggregates and cerebellar neuropathology, leading to significant improvements in all 

behavioral tests.  

Overall, this study generated compelling evidences that a single systemic administration of the 

AAV9 system at postnatal day one is able to transpose the BBB, to transduce the brain of MJD 

mice, to silence mutant ataxin-3 in some cerebellar regions, and to alleviation of MJD motor 

phenotype and neuropathology.  
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Large, intertwined interaction networks control essential cellular processes. In particular, 

signalling and transcriptional pathways handle environmental cues to appropriately drive cellular 

responses. The complexity of these networks defies intuitive reasoning, and mathematical 

modelling is needed to assess their functioning, to disclose crucial dynamical properties and 

impact of perturbations. In this context, the logical modelling framework permits defining 

executable models that are well suited for coping with the lack of precise, quantitative data [1]. 

These discrete, coarse-grain models allow elucidating network properties, understanding their 

behaviours and providing (testable) predictions. They proved particularly successful to 

identifying cellular phenotypes or responses to environmental cues. Following a brief presentation 

of the logical formalism, I will go through a few case studies to illustrate usage of logical models.  

The first model deals with the signalling and transcriptional regulatory pathways controlling Th 

cell differentiation [2]. It accounts for the polarization of naïve Th cells into Th subtypes and 

further predicts a substantial plasticity over variations of the cytokine environment. 

With the second case study, mutually exclusive and co-occurring alterations in bladder tumours 

are assessed through a modelling approach accounting for the dynamics of associated pathways. 

Focussing on the model attractors, which convey different cell fates, it is possible to explain 

some alteration patterns, propose contexts for these patterns and predict some other genetic 

alterations [3]. 
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Cancer is one of the most prevalent diseases worldwide and its metastasization is a major cause 

of cancer related deaths.  

Some carbohydrates attached to proteins or lipids, i.e. glycans, are aberrantly expressed in cancer 

cells and this altered glycosylation pattern is highly associated with cancer malignancy and tumor 

progression what makes them promising candidates as novel cancer biomarkers and therapeutic 

targets. Overexpression of certain glycosyltransferases (e.g. sialyltransferases and 

fucosyltransferases) is the main mechanism behind tumor associated glycans(1). Our group is 

especially interested in the role of sTn, Tn, sLex, sLea and Ley antigens as cancer specific glycans, 

with absent or minimal expression in normal cells(2).  

Colorectal cancer (CRC) is the second most common cancer type and it is also correlated with an 

altered glycosylation pattern. Although this correlation is well known, none of the proposed 

glycan biomarkers has already reached clinical application. This can be ascribed to the scarce 

understanding of the molecular mechanisms and the lack of relevant in vitro and in vivo models 

to address them.  

Therefore, the main goal of this study is to establish experimental models based on CRC cell lines 

expressing altered glycans and to evaluate their behavior in vitro and in vivo.  

To assess it, we analyzed CRC cell lines, SW48, SW948, SW620 and HT29 that express relevant 

glycans and that were previously transfected and transduced with sialyl and fucosyltransferases, 

the ST6GalI responsible for increased alpha 2-6 sialylation, and FUT VI responsible for increased 

sialyl Lewis X/A/Y expression. These cell lines were genetically modified to express luciferase 

(luc) gene as a tracking mechanism by bioluminescence.  

After a successful transduction with pLenti6/V5 directional TOPOvector containing the luc gene 

and blasticidin selection, the luciferase expression was tested by bioluminescence and the cell 

lines were characterized in terms of glycosylation profiles, comparing them with their negative 

controls, MOCK cell lines, once previous studies showed that there is no difference between 

MOCK and WT.  

At present, we are analyzing tumor growth of the newly transduced cells lines. In the future 

progression and metastasis formation in animal models, will be also assessed.  
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The immune response of Drosophila melanogaster involves multiple innate defences that are 

conserved in higher organisms and have been largely characterized. Consisting of an interaction 

between humoral and cellular components, it is essential for the neutralization of invading 

microorganisms. While the humoral defences refer mainly to the production of antimicrobial 

peptides (AMPs), cellular defences include haemocyte-mediated responses like phagocytosis, 

melanization and encapsulation. MicroRNAs, short non-coding sequences that silence gene 

expression, are emerging as important regulators of several biological responses, including the 

immune response. We aimed at dissecting the role of these regulators in the immune response of 

D. melanogaster by performing a systematic loss-of-function screen that covers the majority of 

microRNAs present in its genome. Focusing on the adult systemic response, we have revealed a 

set of 12 microRNA genes that play important roles in the regulation of resistance/tolerance to 

infection with bacteria from the Pseudomonas genus. Our results indicate that the loss of some 

microRNAs significantly influences the ability to cope with bacterial infection, resulting in a 

decreased or increased post-infection survival rate. Moreover, we aimed at understanding the 

importance of microRNAs specifically in the cellular component of the immune response in D. 

melanogaster. Assessing haematopoiesis-related defects, we found that microRNAs are important 

regulators of immune cell differentiation. We found that the absence of some of these regulators 

can, for instance, lead to an exacerbated and ectopic differentiation of lamellocytes, the main 

haemocyte type that is necessary for the process of encapsulation. Finally, we have shown that 

these microRNAs can target immune-related genes and potentially contribute to the modulation 

of their expression levels, ultimately shaping the progression and evolution of the immune 

response in D. melanogaster. 
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The wide range of cellular functions performed by the minus-end directed motor protein dynein 

are regulated by many co-factors and adaptor proteins. Among them, dynactin complex has been 

implicated in almost all of dynein-mediated activities. Its p150 subunit, specifically the N-

terminal CAP-Gly domain, allows it to target microtubule tracks and to interact with plus-end 

tracking proteins (+TIPs). However, the relevance of this binding in cell division is not clearly 

characterized.  

Using the CRISPR-Cas9 technique, we introduced at the endogenous p150 locus single-point 

mutations described to disrupt the CAP-Gly domain function. By live-imaging of the one-cell C. 

elegans embryo, we show that CAP-Gly domain function impairment ensures normal dynactin 

and dynein levels at certain mitotic structures such as the nuclear envelope, kinetochores and 

spindle apparatus. However, it leads to dynactin and dynein displacement from microtubule plus-

ends and causes mis-positioning of the mitotic spindle.  

Dynein is required to mediate the proper centration and orientation of the spindle. It does so by 

exerting pulling forces on astral microtubules, while sitting at the cortex (cortical pulling), or by 

walking along microtubule tracks, while transporting vesicles creating a viscous drag that 

generates force (cytoplasmic pulling). We propose that the lack of CAP-Gly domain activity 

reduces the levels of dynactin and dynein at the plus-ends which in turn could decrease the 

initiation of dynein-mediated transport and could be reducing the amount of dynein available to 

be delivered to its cortical anchors.  This could culminate in a defective dynein-mediated pulling 

mechanism causing the spindle mis-positioning phenotype encountered. 
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Human primary oocytes can stay dormant for several decades before reactivation. Although the 

mechanisms that ensure the correct transcriptional reactivation of late-prophase I oocytes are 

likely to be highly relevant for fertility and the timely onset of menopause, they are however 

poorly understood. 

Very recently we showed in Drosophila melanogaster that reactivation of oocyte transcription 

during late prophase I is epigenetically regulated by histone demethylase KDM5. Multiple 

evidences suggest that KDM5 is potentially similarly required for mammalian oocyte 

reactivation. 

Our aim is to mechanistically understand Drosophila oocyte transcriptional reactivation and 

examine in a clinical context if such mechanisms are potentially relevant for mouse and human 

fertility. 
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The AceTr transporter family is a group of carboxylic acid transporters with six predicted 

transmembrane segments (TC 2.A.96.). It has homologues in fungi, bacteria, archaea and 

protozoa. Our team characterized several members of AceTr family: AcpA of Aspergillus 

nidulans, has been shown to be an acetate transporter in germinating conidia; in Saccharomyces 

cerevisiae, the orthologue of AcpA is Ady2 (50% identical), which was associated to acetate 

transport, as well as other monocarboxylates. In bacteria, the SatP permease from Escherichia 

coli was assigned as a succinate/acetate transporter (for review see Casal et al., 2016). We recently 

expressed heterologously a codon optimized version of the Methanosarcina acetivorans ma4008 

gene in E. coli ∆actP∆lldP∆satP strain, which displayed a secondary active acetate-proton 

symporter system. In addition, substrate specificity tests uncover that Ma4008 transporter is 

highly specific for acetic acid with low specificity for others monocarboxylates (lactate, pyruvate 

and formate) and dicarboxylates (succinate and malate). We rationally design, analyse and show 

the effect in acetate transport and growth of mutations at the conserved signature motif 

“NP(A/V)P(L/F)GL(M/S)” of AceTr family. Evidences were found for the critical role of these 

residues in acetate uptake in both, Ady2 and SatP transporters during exponential growth phase. 

Ady2 mutant alleles were fused with a GFP tag to get insights in protein trafficking. None of the 

residues of this signature motif were found to be critical for membrane targeting according our 

results. Molecular docking analysis were used to combine information with acetate uptake assays 

in Ady2 and SatP transporters to unveil putative binding sites and ligand interactions in AceTr 

transporters.  
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Throughout evolution nature created and refined proteins for a wide range of functions, working 

as structural components or as molecular motors. In this sense, the natural fibrous proteins 

represent the utmost case of function specialization and high performance materials. The 

remarkable mechanical properties of proteins like elastin or silk are founded on conservative 

blocks of amino acid sequences that propagate through the natural protein. These repetitive amino 

acid sequences are arranged in a way that creates flexible, rigid or tough domains, which are 

responsible for the physical and mechanical properties of the natural protein. Indeed, the 

recognition of the mechanics linking the nano- and micro-scale structure with the macromolecular 

assembly and organization, enabled molecular biologists to understand nature’s refined ways of 

creating high performance structural materials. Advances in synthetic protein biotechnology, 

emerging from the increase of knowledge in structural and molecular biology, combined with the 

use of recombinant DNA technology and biotechnology processes, made possible the advent of a 

new class of artificial biomacromolecules, the recombinant Protein-Based Polymers (rPBPs). This 

new class of protein-based materials, inspired in nature and with precisely controlled amino acid 

sequences, mimic the properties of their natural counterparts but can also combine in the same 

polypeptide chain the properties of two or more different proteins, creating copolymers with 

distinct properties from their native equivalents. Indeed, by recombinant DNA technology, it is 

possible to design and produce tailored synthetic genes, allowing for the creation of 

multifunctional complex PBPs with absolute control of its composition, structure and molecular 

weight.  

Silk-elastin-like proteins (SELPs) are a class of bioinspired, genetically engineered block 

copolymers, composed of silk and elastin repeating units [1]. As base materials for biomedical 

purposes, SELP nanofibre mats demonstrate potential to be applied as wound dressing materials 

for skin regeneration applications [2] whereas SELP films have interesting properties for a wide 

variety of applications [3]. Due to its high versatility of processing, SELP copolymers can be used 

for the development of several different types of materials such as (nano)fibres, free standing 

films, hydrogels and composite materials. For instance, antimicrobial SELP materials can be 

produced by using silver (Ag) as filler for the development of SELP/Ag materials. Similarly, the 

use of essential oils for the formulation of SELP composites provides the basis for the 

development of bioactive materials. 

This work intends to provide an overview of the research developed by our group in the 

development of SELP-based materials and composites as new materials. 
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In the last three decades, plants have emerged as an attractive alternative platform for the 

production of recombinant proteins. Molecular Farming – the production of valuable molecules 

using plant-based systems – combines the advantages of microorganisms with the ones presented 

by mammalian production systems. Several iopharmaceuticals and other molecules have been 

produced in plant cell suspension cultures (Santos et al 2016). In fact, in 2012, the first FDA 

approved biopharmaceutical, Elelyso ®, produced in carrot cell cultures reached the market. One 

of the drawbacks hampering the establishment of plant cell suspensions as a widely used industrial 

platform is the low product yields observed so far in most of the proteins produced. 

In this study, histone acetylation, through histone deacetylase inhibition, is explored as a 

mechanism to improve transgene transcription and, ultimately, recombinant protein 

production.To our knowledge this is the first report describing the use histone deacetylase 

inhibitors (HDACi) as a recombinant protein expression inducer in plant cell suspensions. 

HDACi, namely trichostatin A, sodium butyrate and suberanilohydroxamic acid, were added to 

Medicago truncatula cultures expressing the human recombinant lipocalin-type prostaglandin D2 

synthase protein. Histone deacetylase inhibition and histone acetylation levels were studied. 

Moreover, the effect of HDACi on transgene mRNA and recombinant protein levels was also 

assessed. This work paves the way for new strategies aiming the improvement of recombinant 

protein expression in plant cell suspensions.  
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Faithfull genome partitioning during cell division relies on the Spindle Assembly Checkpoint 

(SAC), a conserved signalling pathway that delays anaphase onset until all chromosomes are 

correctly attached to the mitotic spindle1,2.  MPS1 kinase is a well-established upstream regulator 

of the SAC pathway3. MPS1 becomes active in early mitosis as a result of its T-loop 

autophosphorylation. However, the mechanism controlling MPS1 inactivation once the SAC is 

satisfied remains unknown. In this study we demonstrate in vitro and in vivo that PP1 

dephosphorylates MPS1 T-loop to render the kinase inactive. Furthermore, we show that PP1-

mediated dephosphorylation of MPS1 occurs at kinetochores as well as at the cytoplasm, and the 

inactivation of both pools of MPS1 is required for timely SAC silencing. Thus, our findings 

contribute to understand how cells regulate MPS1 and expose a requirement for its cytosolic 

inactivation to allow prompt SAC silencing.  
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Each time a cell divides it must distribute one copy of the duplicated genome into each daughter 

nucleus. Errors in chromosome partitioning often lead to aneuploidy, a hallmark of cancer and 

cause of birth defects. The Spindle Assembly Checkpoint (SAC) is a surveillance mechanism that 

ensures correct chromosome segregation in mitosis by restraining anaphase onset until all 

chromosomes are correctly attached to spindle microtubules.  

Mps1 and BubR1 are key SAC proteins that accumulate at unattached kinetochores to catalyse 

the assembly of the Mitotic Checkpoint Complex (MCC), a diffusible inhibitor of the anaphase-

promoting complex/cyclosome (APC/C) and consequently, of mitotic exit. However, the 

mechanisms underlying MCC assembly remain unclear.  

In this work we show that Mps1 directly phosphorylates BubR1 at Serine 518. Expression EGFP-

BubR1S518A phosphodefective mutant in S2 cells resulted in premature anaphase onset and 

compromised SAC function upon microtubules depolymerisation. Moreover, preventing 

BubR1S518 phosphorylation led to a decrease in Cdc20 levels at unattached kinetochores. 

Importantly, pull-down assays with recombinant proteins indicate that phosphorylation of 

BubR1 on the S518 residue promotes its binding to Cdc20, even in the absence of Mad2.  

Collectively, these results support a model in which Mps1 phosphorylates BubR1 at S518 to 

increase BubR1 affinity for Cdc20 which we found to be required for sustained SAC function.  
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The formation of an embryo from a single totipotent somatic cell via somatic embryogenesis (SE) 

is a remarkable example of plant totipotency. We have been using the SE induction system of a 

solanaceous tree, tamarillo (Solanum betaceum), to characterise somatic embryo formation. 

Tamarillo has several advantages over other embryogenic systems, namely the ability to produce 

embryogenic (EC) and non-embryogenic (NEC) cells from the same explant. This allows 

comparisons between cell lines developed in the same culture conditions (high auxin and sucrose 

levels), with the same genetic background but different morphogenic abilities. Based on this 

system, differentially expressed proteins in SE induction were identified and a putative inhibitor 

of SE was isolated and characterized. NEP-TC (JQ766254.1) is a protein identified as being 

consistently present in tamarillo’s NEC, and showed strong similarities with proteins of the SpoU 

SAM-dependent RNA methyltransferase family from Arabidopsis thaliana. The 

methyltransferase activity of recombinant NEP-TC expressed in Escherichia coli was evaluated, 

confirming its specificity to rRNA as a substrate. Immunohistochemical studies and immunogold 

labeling for the localization of NEP-TC on embryogenic tissues, as well as tissues in 

dedifferentiation process, allowed to verify NEP-TC expression in non-embryogenic cells as well 

as its location in the cytosol of those cells. As far as we know this is the first time a protein of this 

group was associated to a negative role in a plant developmental process. The results contribute 

to a better understanding of some biochemical aspects underlying somatic embryogenesis and 

might provide some insight about the role of rRNA methyltransferases in this process. 
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The S-RNase-based gametophytic self-incompatibility system is a genetic mechanism present in 

Solanaceae, Plantaginaceae, Rosaceae, Rubiaceae and Scrophulariaceae, that prevents self-

fertilization. Based on the phylogenetic history of the S-RNase, that determines pistil specificity, 

this system emerged before the split between Asteridae and Rosidae, about 120 million years ago. 

The single origin does not imply, however, that the GSI genes are orthologous in the different 

plant families. Indeed, in Rosaceae, S-RNase-based GSI evolved, at least, twice in Malus and 

Prunus genera.  

Fabaceae family belongs to Rosidae subclass, and its self-incompatible species, such as Trifolium 

pratense, are expected to present S-RNase-based GSI. Phylogenetic analysis of the T2-RNase 

genes from the genome of two T. pratense individuals, revealed 14 S-RNase lineage genes. None 

of T. pratense genes belonging to the Rosaceae, Solanaceae, and Plantaginaceae S-RNase lineage, 

present levels of expression and diversity compatible with GSI specificity determination. We 

address if any of the S-RNase lineage genes could have been recruited for Fabaceae GSI, by 

performing diversity and expression analyses using six T. pratense individuals. So far, for 12 

genes studied, low levels of diversity and no expression in the pistils imply that none of these 

genes is determining Fabaceae GSI. 
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Vitis vinifera L. is globally one of the most important fruit species. Currently, an estimated 

number of more than 5000 varieties are described worldwide, presenting a high genetic diversity. 

In Portugal, 343 grapevine varieties are catalogue as being suitable to be used in wine production, 

of which 240 are thought to be autochthonous. Wine authenticity has become a subject of great 

concern since the incorrect labelling represents a commercial fraud. Therefore, the precise 

identification of the grapevine germplasm is a key point to combat fraudulent practices and to 

assure commercial fairness. Single Nucleotide Polymorphisms (SNPs) are the smallest unit of 

inheritance and represent the most basic and abundant form of genetic sequence variation, being 

adequate for varietal discrimination. Several approaches have been developed for SNP detection. 

Here, we used a DNA-based assay, the high-resolution melting (HRM), which allows 

polymorphism detection among V. vinifera varieties, through amplicons’ melting curve 

differences. Due to its nature, it can be considered as an alternative approach for food authenticity 

purposes. The aim of this work is to demonstrate that HRM can be applied for grapevine varietal 

identification. 

SNP detection was performed using two structural genes belonging to the anthocyanin pathway, 

the flavanone 3-hydroxylase (F3H) and leucoanthocyanidin dioxygenase (LDOX), which were 

sequenced in 21 V. vinifera varieties. The number of SNPs identified by sequencing within the 

F3H and LDOX genes were 14 and 1 INDEL. The four assays developed for high resolution 

melting allowed the discrimination of five varieties: Tinta Roriz, Moscatel Galega, Alicante 

Bouschet, Donzelinho Tinto and Viosinho. The remaining varieties were clustered according to 

the sequence information. Furthermore, all SNPs identified by HRM were confirmed with Sanger 

sequencing. HRM approach showed to be a sensitive, stable, and reliable screening method that 

allows to rapidly determine a specific genotype, previously amplified by PCR. 
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Flower development is a complex process, which determine the reproductive success of the 

species. Chromatin states associated with distinct epigenetic marks have been correlated with the 

development of floral tissues. Trees of Quercus genus are monoecious with a long progamic phase 

(delayed fertilization), and commonly with biennial fructification. Q. suber is unique as it has 

both biennial and annual cycles of fructification, being a good model to study both reproductive 

behaviours in the same background. Here we describe some chromatin remodelling events during 

the long progamic phase in Q. suber annual and biennial flowers, where several structural and 

functional modifications occur. A fluorescence immunodetection of transcriptional activity 

related (H3K4me3 and H3K18ac), and transcriptional silencing related (5-mC and H3K9me2) 

marks was performed in paraffin sections of female flowers collected in reference Q. suber trees. 

Fluorescence intensities were quantified with appropriated software. The histological distribution 

and intensities of the contrasting epigenetic marks were assessed in four stages of the progamic 

phase. Smaller flowers constituted by styles and receptive stigma (rst) will develop bracts at the 

basal end where an ovule primordia (op) becomes visible; later, the ovules show two distinct 

integuments (o), and the abscission zone becomes more evident; next megasporogenesis starts in 

the nucellus with consequent embryo sac initiation (esi). In all the studied stages, it can be 

detected an increasing gradient intensity of fluorescence, from the stigma to the zone of abscission 

for all epigenetic marks. In general, the marks associated with transcription as H3K18ac, are 

present in more tissues and have more intense signals than the marks associated with gene 

silencing. After pollination, the stigma is no longer receptive, and a programmed death cell (PDC) 

begins extending progressively along the style being evident the degradation of chromatin which 

is associated with fainter active marks and stronger silent marks in the remaining chromatin 

residues. Finally, the nuclei disappear and inside the cells emerges a strong autofluorescence, 

indicating probably tonoplast leakage and accumulation of secondary metabolites like 

anthocyanins related products. In biennial fructification flowers arrest development in op stage 

until the next year. During the long dormant period is evident the suberization of cell walls in 

several external layers of the perianth, probably to protect the inner structures such as the 

transmission tissue from environmental stresses like desiccation. These suberized cells apparently 

went also trough PDC as they show condensed nuclei with strong signals of gene silencing marks 

being also evident two strong spots in the nucleolar periphery.  

This work evidences that the progamic phase in Q. suber either in annual or in biennial flowers 

is a long and complex process involving large chromatin remodelling in several tissues. 
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Pinus nigra is a conifer with widespread distribution from North Africa through the northern 

Mediterranean and eastwards to the Black Sea, being also found in the Corsica and Sicily islands. 

Due to different climatic constrains and geological events the P. nigra populations studied so far 

present high morphological, physiological and molecular variation. P. nigra populations are 

located at North and Center of Portugal, have reduced size and allochthonous unknown origin. 

Their aptitude and development in high mountain areas generate the interest to conserve these 

populations in Portugal. However, the definition of conservation strategies requires the 

knowledge of their genetic diversity and structure. In this work, we intend to infer about those 

two features using nuclear and expressed sequence tag (EST) microsatellites or simple sequence 

repeats (SSRs).  

A total of 127 needles and 97 xylem samples of P. nigra individuals collected in the six 

populations were used for genomic DNA extraction and amplification of 16 SSR loci using 

primers previously developed for P. nigra (Giovanelli et al., unpublished data) and for other pine 

species by other authors. A total of 13 SSR loci were considered for further analyses. Each SSR 

locus revealed 100% of polymorphism, being polymorphic within and among P. nigra 

populations. 

The pooled SSR data was analysed with the software STRUCTURE Harvester and STRUCTURE 

and both resolved K = 2 highly differentiated genetic clusters for the individuals analysed. The 

Principal Coordinates Analysis (PCoA) also projected the six populations into two groups. The 

populations with higher genetic identity were ‘Caminha’, ‘Campeã’ and ‘Manteigas’ whereas 

‘Vila Pouca de Aguiar’ was the most genetically distant. 

The relationships among the six Portuguese P. nigra populations estimated based on the pooled 

SSR data also corroborated the previous statistical analyses. In the constructed phylogram, one 

main group composed by the populations with higher genetic identity and one branch constituted 

by ‘Vila Pouca de Aguiar’ (the most genetically distant population) were observed. 

Our previous study based on dominant molecular markers suggested that the Portuguese P. nigra 

populations belong to subspecies laricio var. calabrica or var. corscicana (accordingly ISSRs and 

SCoTs, respectively). The present SSR results suggest a defined genetic structure of two main 

clusters which may corroborate the hypothesis of existence of two allopatric varieties of the P. 

nigra subspecies laricio in Portugal. Additional efforts will be made in order to extrapolate the 

infraspecific taxonomy of the Portuguese P. nigra populations. 
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Cynara cardunculus (Cc) is a Mediterranean species that comprises three botanical varieties: 

artichoke, cultivated and wild cardoon. Cc is used as a multipurpose crop, not only in food but 

also as solid biofuel, as a source of stalks for paper pulp, while the seeds are extracted for oil and 

the flowers employed in cheese production. Furthermore, Cc leaves have been used in folk 

medicine given to their hepatoprotective and choleretic actions due to their phenolic and terpenic 

composition. We reported cynaropicrin (Cyn), as the main compound detected in Cynara 

cardunculus leaves-lipophilic extracts (CLE)1, which belong to sesquiterpene lactones family 

well recognized by several biological activities. 

In South Portugal, different Cc genotypes have been identified with exceptionally chemical 

profiles, particularly in what concerns to Cyn levels, consequently resulting in improved 

biological activities, which could be widely explored for new biotechnological applications. 

Despite the abundance of cardoon natural variability, the identification and characterization of 

this genetic resource are both still slight investigated. Thereby, the aim of this study was to 

evaluate the genetic diversity, morphological features as well as assessment of biochemical 

composition of a Cynara cardunculus population from Alentejo region.  

A collection of 16 Cynara cardunculus populations was studied, comprising 142 individuals, 

distributed across Alentejo region, South of Portugal. Morphological characterization of 26 

morphological descriptors regarding stem, leaves, inflorescence and seed morphology was the 

first step in the description and establishment of this germplasm. Genetic diversity of the 

populations was determined using 10 microsatellite markers already identified for Cc in 

literature2. Results of morphological characterization, genetic diversity and biochemical profiles 

will be presented.  

In this work, the exploitation of Cynara cardunculus natural variability and the relationship 

between genotypes, with desired morphological and biochemical profiles, will be essential for 

generating a molecular database useful for biotechnological strategies and future breeding 

programs, contributing to the economic valorization of Cynara cardunculus at regional and 

national levels. 

References: 

1- Ramos PAB., et al., 2013. Lipophilic extracts of C. cardunculus L. var. altilis (DC): a source of valuable bioactive 

terpenic compounds. Journal of Agriculture and Food Chemistry, 61, 8420–8429. 

2- Sonnante G., et al., 2011. Genetic map of artichoke x wild cardoon: toward a consensus map for Cynara 

cardunculus. Theoretical and Applied Genetics, 123, 1215–1229. 
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Cork is one of the most valuable non-wood forest products, representing one of the most important 

industrial sectors in Portugal, with a significant economic, social and ecological role. Cork 

represents 33% of all national forestry products placing Portugal as the world leader in production, 

industrial processing and trade of cork. One of the main parameters for cork quality determination 

is the porosity level. Pores correspond to certain structures denominated lenticular channels or 

lenticels originated by the activity of a specific meristem, the lenticular phellogen. These channels 

cross the cork from the inner tissue of the phellogen to the outside resulting in an epidermis 

protrusion related to gas exchange activities. The presence of large and abundant lenticular 

channels is a characteristic of a low cork quality. Little is known about the formation of these 

lenticular channels, but evidence suggests they must be genetically controlled (Pereira 2007). In 

this context, we have established a molecular study to elucidate lenticel formation and 

development.  

In order to monitor lenticels formation and phellogen development, histological studies and 

immunolocalization assays have been conducted in cork oak branches at different developmental 

stages. A transcriptomic profile of phellogen and lenticular phellogen will also be performed to 

identify differentially expressed genes involved in the formation of the lenticular channels. 

Specific cells were isolated using the Laser Capture Microdissection (LCM) technology for 

subsequent RNA extraction. Results will be presented.  

This work will contribute to the elucidation of the gene regulatory network involved in the 

lenticular channel formation related to cork porosity, one of the most important parameters for 

cork quality determination. 

 

References:  
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Protein-based polymers (PBPs) are a group of materials inspired in natural fibrous proteins, with 

unique chemical, physical and biological properties. They are composed of repetitive amino acid 

building blocks inspired in the natural blocks of structural proteins. Advances in recombinant 

DNA technology enables the biological synthesis of recombinant protein-based polymers (rPBPs) 

with precise control over its size and composition. The ability to be tailored at the genetic level, 

allows the incorporation of functional bioactive domains such as antimicrobial peptides (AMPs), 

by fusing the genetic sequence of AMPs with the rPBPs, thus generating an antimicrobial 

biomaterial in a single step synthesis reaction. Due to the unique balance between their 

mechanical properties, biocompatibility, biodegradability and thermostability, elastin-like 

recombinamers (ELRs) and silk-elastin like proteins (SELPs) are two of the most remarkable 

families of rPBPs for biotechnological applications, particularly for the biomedical field. Within 

the novel SELPs formulations designed and synthesized by our group, SELP-59-A is a protein 

copolymer that consists of 9 tandem repetitions of S5E9, where S is the GAGAGS sequence 

derived from silk fibroin and E is the VPAVG sequence derived from mammalian elastin [1]. We 

have also produced an elastin-like recombinamer displaying thermoresponsive properties, 

consisting of 200 repetitions of VPAVG (A200) [2]. Due to its high versatility of processing, the 

fusion of AMPs with ELRs or SELPs can lead to the development of antimicrobial materials with 

relevant features for biomedical applications. Indeed, we have previously demonstrated the 

feasibility of this approach by fusing A200 with different antimicrobial peptides namely, ABP-

CM4, BMAP-18 and Hepcidin (Margarida Casal personal communication), leading to the 

generation of antimicrobial materials [3]. Aiming at developing versatile antimicrobial materials 

with wide bioactivity, and by exploring the use of recombinant DNA technology, we describe the 

functionalization of SELP-59-A with the aforementioned antimicrobial peptides. In addition, we 

also demonstrate the functionalization of both A200 and SELP-59-A with an antimicrobial 

peptide recently isolated from the Synoeca surinama social wasp that showed promising results 

against several Gram-positive and Gram-negative bacterial strains. This will provide the basis for 

future work involving the development of advanced biomaterials by processing into different 

types of structures (e.g. hydrogels, films, fibers, particles), and assessing their biological activity, 

both in vitro and in vivo, as well as its suitability to be used/incorporated as/into biomedical 

devices. 
 

References: 
[1] Machado R., et al., AMB Express, 2013, 3:11.; [2] Machado, R., et al., Journal of Nano Research, 2009, 6:133-

145.; [3] da Costa, A., et al., Biomacromolecules, 2015, 16(2): 625-635. 
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With the increasing healthcare-associated infections and antibiotic-resistant microorganisms there 

is a demand not only for new antimicrobial compounds but also for antimicrobial materials. With 

the use of synthetic biology and recombinant DNA technology is possible to create new 

antimicrobial materials with precise control to fight infections. By combining structural proteins, 

such as elastin-like recombinamers (ELRs), with naturally occurring antimicrobial peptides 

(AMPs), it is possible to create novel materials that can be explored for the development of 

advanced antimicrobial medical devices. In the present work we explored the properties of the 

AMP ABP-CM4 for the creation of biopolymers with broad antimicrobial activity. The 

antimicrobial recombinant protein was designed by cloning the DNA sequence coding for ABP-

CM4 with the N-terminus of the ELR consisting of 200 repetitions of the pentamer VPAVG, here 

named A200. The new polymer, CM4-A200, was purified via a simplified nonchromatographic 

method, making use of the thermoresponsive behaviour of the A200 polymer. CM4-A200 was 

processed into free-standing films and sub-micro fibre meshes that displayed high antimicrobial 

activity against Gram-positive and Gram-negative bacteria, yeasts and filamentous fungi. The 

antimicrobial activity of these materials was dependent on the physical contact of cells with the 

film surface. Furthermore, the antimicrobial materials did not reveal a cytotoxic effect against 

both normal human skin fibroblasts and human keratinocytes. Finally, we have developed an 

optimized ex vivo assay with pig skin demonstrating the antimicrobial properties of the CM4-

A200 cast films for skin applications. 

 

Acknowledgments: This work was supported by the strategic programme UID/BIA/04050/2013 (POCI-

01-0145-FEDER-007569) funded by national funds through the FCT I.P. and by the ERDF through the 

COMPETE2020 - Programa Operacional Competitividade e Internacionalização (POCI). By the Spanish 

Minister of Economy and Competitiveness (MAT2012-38043-C02-01) and Junta de Castilla y León-JCyL 

(VA152A12-2 and VA155A12-2), Spain. 

 

 

 

 

 

 

 

 

Poster 5  



Institute of Biomedicine 

University of Aveiro 

8-9 June 2017    

51 
 

XLI Jornadas Portuguesas de Genética 

Principal Component Analyses of American Modern Humans 
 

Catarina Branco1, 2, 3* and Miguel Arenas2, 3, 4**  

1Master in Technologic, Comparative and Molecular Genetics. Trás-os-Montes and Alto Douro 

University, Vila Real, Portugal; 2 Institute of Molecular Pathology and Immunology of the 

University of Porto (IPATIMUP). Porto, Portugal; 3 Instituto de Investigação e Inovação em 

Saúde (i3S). Universidade do Porto, Porto, Portugal: 4 Department of Biochemistry, Genetics 

and Immunology, University of Vigo, Vigo, Spain. 

*cbranco@ipatimup.pt 

** marenas@ipatimup.pt 
 

Genetic diversity gradients can provide invaluable knowledge about the evolutionary history of 

humans. These gradients can be influenced by diverse evolutionary phenomena such as range 

expansion and range contraction or population admixture1. We extended the methodology 

previously used in Europe: (i) spatially-explicit computer simulations2 to generate genetic data 

under different evolutionary scenarios, and (ii) principal component analysis (PCA)1 to obtain 

genetic diversity gradients of the data. Here we investigated the impact of (i) the last glacial 

maximum (LGM), (ii) admixture between the first two expanding populations and (iii) long-

distance dispersal (LDD) on current American genetic diversity gradients. We studied these 

scenarios in the entire continent, North America and South America, separately. Regarding the 

entire continent, we found a northwest-southeast (NW-SE) genetic gradient invariable with the 

level of admixture or the presence of ice sheets, suggesting an isolation by distance process. In 

North America, the presence of ice sheets induced a NW-SE gradient while the absence led to the 

opposite gradient. These patterns in North America suggested an allele surfing process if we 

consider an expansion from Bering or a posterior re-expansion to colonize the northern regions 

that are habitable after melting of the ice sheets. The analysis of South America showed genetic 

gradients orthogonal to the direction of the expansion, also suggesting processes of allele surfing. 

LDD favoured isolation by distance by homogenizing genetic sectors derived from allele surfing. 

Finally, comparisons between genetic gradients from simulated and real data revealed a realistic 

simulation of genetic data. Our results also suggested that, in North America, ice sheets, derived 

from the LGM, and LDD left genetic signatures on American modern humans. 

References: 
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 Europe was colonized at least 45 thousand years ago (ka). The genetic legacy of those first settlers 

is still clearly visible in the autosomal patterns obtained from genome-wide studies and in the 

female-inherited mitochondrial DNA (mtDNA) in the form of subclades of the large haplogroup 

U, namely U5 and U8 [1]. The long-term presence of these clades in Europe is attested in ancient 

DNA studies [2]. Considering that mtDNA haplogroup U subclades were present in Europe as 

early as 45 ka, they witnessed the major demographic events that shaped the continent (not all 

events as some could be mostly male-mediated or associated only to clades that arrived later). 

Given this, we could use haplogroup U’s genetic diversity to test movements within the continent 

that took place after the arrival of modern humans, namely postglacial expansions from climatic 

refugia after the Ice Age [1]. For this we employed a founder analysis approach as we have done 

recently [3], an approach that estimates migration times from genetic data, and a phylogenetic 

tree with over 5000 haplogroup U mtDNA complete genomes. Using this methodology, we tested 

different aspects of European prehistory namely first settlement and postglacial, Neolithic and 

Bronze Age expansions, using different demographic models for the origin and spread of the 

different subclades based on their phylogeographic patterns.  
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Background; Candida albicans is human pathogen that decodes the leucine-CUG codon both as 

leucine and serine using a novel serine tRNA (tRNACAG
Ser). This genetic code alteration should 

cause proteome disruption and be highly detrimental due to the distinct characteristics of the two 

amino acids: However, C. albicans incorporates about 3% of Leu and 97% of Ser at thousands of 

CUGs, producing heterogeneous mixtures of polypeptides from single mRNAs.  

Goals; We aim identify molecules and pathways involved in the regulation of mistranslation. To 

accomplish this, levels of the SerRS and LeuRS were determined using a mutant gene reporter 

based on the GFP. The GFP opening reading frame of this probe was fused to the promoters of 

the SerRS and LeuRS genes and its fluorescence was indicative of their activity. Additionally, to 

identify putative regulators (kinases and transcription factors) of the SerRS and LeuRS activity, 

C. albicans strains from a kinase and transcription factor knockout collections were transformed 

with the same fluorescent reporter system and activity of both aaRSs were quantified in several 

physiological conditions, using epifluorescence microscopy.  

Results; Our preliminary data identified Hap3, Stb5, Hap2, and Rtg3 as possible TF’s regulators 

of expression of LeuRS and SerRS. Additionally, the screening of the kinase KO collection 

identified Cbk1, Gcn2 and Tpk2 as possible regulators of expression of LeuRS and SerRS. 

Conclusions: We hope that the expression profiles of the two aaRSs will shed light on the 

mechanism of regulation of genetic code ambiguity in C. albicans. 
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Foxp2 (also termed forkhead box P2), encodes a member of the forkhead/winged-helix (FOX) 

family of transcription factors. The protein product contains a FOX DNA-binding domain and a 

large polyglutamine tract and is an evolutionary conserved transcription factor, which binds 

directly to gene promoters to regulate the expression of a variety of genes. FOXP2 was shown to 

be required for the development of speech and language regions of the brain during development 

(Marcus and Fisher, 2003). FOXP2 was shown to be involved in a variety of biological pathways 

and cascades that influence language development (Marcus and Fisher, 2003). However, the 

function of the FOXP2 is not yet fully understood during development of the nervous system. 

Since zebrafish has been validated as model to study human diseases, and in particular, 

neurological disorders, the objective of the present work was to evaluate whether zebrafish may 

be a good model system to further identify upstream regulators and downstream targets of FOXP2 

that may be relevant to human brain development, so as to learn more about the molecular events 

driving this complex process. Through bioinformatic analysis we analyzed the neighbor genes, 

chromosomal localization and putative transcriptional factors that regulate the gene in several 

species. The synteny of FOXP2 was determined and results indicate that the cluster of surrounding 

genes was conserved throughout evolution. Zebrafish foxp2 shares not only the same gene 

structure as its fish and mammalian orthologs, but they also present, within their promoter regions, 

similar putative binding sites for common transcriptional factors known to regulate human 

FOXP2. Furthermore, FOXP2 protein comparison between several species revealed high amino 

acid conservation.  

In conclusion, this study demonstrated that FOXP2 is well conserved throughout evolution, and 

therefore fish models, like zebrafish, may be considered to further study the biologic role of 

FOXP2 in human diseases and brain development. 
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Carboxylic acids are important platform chemicals used traditionally and industrially in food and 

pharmaceutical companies. In the yeast Saccharomyces cerevisiae two permeases are responsible 

for the uptake of carboxylates at the plasma membrane. The JEN1 gene encodes a 

monocarboxylate proton symporter, with specificity for lactate, pyruvate acetate and propionate, 

that belongs to the Major Facilitator Superfamily (TC 2.A.1.12.2) [1]. The ADY2 gene is a 

member of the Acetate Uptake Transporter (AceTr) Family (TC 2.A.96.1.4) and encodes an 

acetate transporter [2]. In the yeast Candida utilis, different uptake systems for carboxylic acids 

were functionally characterized [3] however until now the genes encoding these transporters 

remain unidentified. 

In this work, carboxylic acid transporter homolog genes from C. utilis were identified and 

expressed in Saccharomyces cerevisiae. The C. utilis ScJEN1 and ScADY2 homologs were 

identified through sequence alignment with BlastP and phylogenetic analysis of putative 

transporters. 

In Candida utilis, 5 genes homolog to ScJEN1 (Cjj23088, Cjj21966, Cjj22358, Cjj21989, 

Cjj21602) and 4 genes homolog to ScADY2 (Cja24587, Cja20823, Cja20690, Cja20822) were 

identified. These genes were expressed under the control of a GPD constitutive promoter, in a 

S. cerevisiae jen1∆ady2∆ strain, that presents no activity for plasma membrane carboxylate 

permeases. The functional characterization of these proteins is currently underway. 
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  Protein synthesis is central to life and is being intensively studied at various levels. The 

exception is mRNA translation fidelity whose study has been hampered by technical difficulties 

in detecting amino acid misincorporations in proteins. Few genes have so far been associated with 

the control of protein synthesis fidelity and it is unclear which genes control this biological 

process. To clarify these issues, we are investigating the role of RNA modification by RNA 

modifying enzymes (RNAmods) in protein synthesis efficiency and accuracy. Our working 

hypothesis is that certain RNA modification enzymes (RNAmods) that modify tRNA 

(tRNAmods) nucleotides modulate folding/misfolding of nascent proteins by fine tuning the 

accuracy and efficiency of codon-anticodon interactions at the ribosome decoding center. The 

biology of these enzymes is still poorly understood, but they are involved in RNA processing, 

stability and function and their deregulation is associated with human diseases, including 

neurodegenerative diseases and cancer. We have set up a yeast genetic screen to identify 

tRNAmods that play a role on protein solubility and proteome homeostasis and identified two 

subgroups of tRNAmods based on the level of protein aggregation detected in the respective yeast 

strains. One subgroup of yeast tRNAmods involved in processing of tRNA anticodon loops has a 

significant impact on protein aggregation, suggesting that they modulate protein synthesis 

fidelity. Other tRNAmods have no visible impact on proteostasis. Therefore, the overall data 

indicate that some tRNAmods influence tRNA stability and decoding efficiency while others have 

direct impact on mRNA decoding fidelity. We are currently identifying the aggregated proteins 

isolated from tRNAmods KOs. Our preliminary data show that each tRNAmod is associated with 

a specific sub-group of aggregated proteins, but there is also a significant number of aggregated 

proteins that are shared by all strains. 
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The AceTr transporter family is a group of Acetate Transporters with six predicted 

transmembrane segments (TC 2.A.96.). It has homologues in fungi, bacteria, archaea and 

protozoa. In Escherichia coli, the SatP (YaaH) gene codifies to a membrane transporter able to 

uptake acetate and succinates [1]. As acetate transporters, these proteins play a crucial role on 

bacteria metabolism being involved in the capacity of cells to adapt accordingly to the availability 

of nutrients. These membrane transporters may also transport other substrates, thus it may present 

an important asset for biotechnological purposes. To better understand the mechanism of acetate 

transport, we aimed at the determination of the structural features of this family. For this purpose 

several members of the AceTr family were rationally cloned in different expression vectors and 

its expression was evaluated in different E. coli expression strains. SatP from E. coli and its 

uncharacterized homologue from Methanosarcina acetivorans presented satisfactory levels of 

protein production and were then used for small scale production. Purification of both proteins by 

affinity and size exclusion chromatographies were optimized and the purified proteins were then 

used for crystallization trials. 
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Natural bacterial communities are typically diverse. An important process for this diversity may 

have to do with the management of public goods. Clones producing public goods can be subjected 

to cheating - it may be beneficial to individuals of a community to stop performing these 

functions, as long as there are others executing them. Having distinct strains cheating for different 

goods can eventually lead to division of labor for these functions, and hence, to the maintenance 

of various strains producing different goods.  

As the fitness of a strain depends on the balance between the cost of producing a good and the 

benefit from having access to it, genes encoding public good related functions are expected to be 

under frequency-dependent selection. We went to check to what extent this actually happens. 

Using Escherichia coli as model organism, we did pair-wise competitions between single gene 

deletion mutants for secretome, transporter and peroxidase functions, which are suspected or 

known to be involved in public good production or management, and a wild-type strain. For each 

pair, these competitions were done using different initial frequencies, and we accessed whether 

there were differences in the sign or in the strength of selection. We found that, for 6 out of 7 

genes related to secretome functions, the strength of selection is frequency-dependent, in a simple 

environment - minimal media with glucose. Furthermore, when competing the secretome mutants 

and the wild-type together in an in vivo colonization model, one mutant outcompeted all other 

strains in the mouse gut.  

Our results suggest that in the gut, the other competing E. coli strains or the resident microbiota 

itself can heighten the competitive ability of strains lacking a public good related function, 

possibly by performing it, not allowing stability between polymorphisms to arise. 
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Upregulation of protein synthesis, deregulation of tRNA expression and amino acid starvation are 

common features of cancer. The occurrence of these events raises the hypothesis that translational 

fidelity is compromised in tumors, however the level and biomedical relevance of Protein 

Biosynthesis Errors (PBEs) in cancer is still unknown. We first analyzed two sets of human 

tumors by Mass Spectrometry and observed that one of the most common misincorporations 

found in tumors is the Serine misincorporation at Alanine sites. To clarify the role of this 

misincorporation in tumor context, we expressed misreading tRNAs in Non-Small Cell Lung 

Cancer cell lines and studied the acquisition of tumor-related traits. Induction of Serine 

misincorporation at Alanine codon sites produces tumors in nude mice that grow faster than the 

non-misreading controls. Also, misreading cells demonstrate increased cell migration and 

invasion in vitro. The increase of this misincorporation also activated the UPR pathway which is 

often correlated with tumor aggressiveness and malignancy. Remarkably, expression of 

misreading tRNAs increases resistance to cisplatin and carboplatin in H460 and A549 lung cancer 

cell lines. Our results demonstrate that translation errors at the ribosome level have a greater role 

in tumor biology than previously anticipated, but the underlying mechanisms still need further 

clarification.  
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Ribonucleases (RNases) are key factors in the control of all biological processes, since they 

modulate the stability of RNA transcripts allowing rapid changes in gene expression. In general, 

RNA degradation can start with an internal cleavage performed by an endoribonuclease. This can 

be followed by degradation from one extremity by one or more exoribonucleases.  

Small non-coding RNAs (sRNAs) also play very important roles in post-transcriptional control 

of gene expression. Through the control of the cellular levels of sRNAs, RNases ultimately 

control their functions.  

Structural and biochemical features suggest that the almost ubiquitous bacterial YbeY acts as an 

RNase involved in sRNA-mediated regulation of gene expression and in RNA metabolism.  

In this work, we have purified and biochemically characterized the YbeY ortholog of the legume 

symbiont Sinorhizobium meliloti (SmYbeY). SmYbeY behaved as a monomer with 

endoribonucleolytic activity able to cleave double- and single-stranded RNAs. As far as we know, 

this is a unique ability among bacterial endoribonucleases. SmYbeY-mediated catalysis is 

supported by the divalent metal ions Mg2+, Mn2+ and Ca2+, which influenced in a different 

manner the cleavage efficiency and reactivity patterns. Curiously, Ca2+ promoted the cleavage 

of single-stranded RNAs, and blocked activity on double-stranded and structured RNA 

molecules.  

We also provide evidences of the involvement of SmYbeY in the regulation of amino acid uptake. 

In vitro assays (supported by in vivo experiments) confirmed that SmYbeY is required for sRNA-

mediated down-regulation of the amino acid ABC transporter prbA mRNA. We have thus 

discovered that this bacterial endoribonuclease has unprecedented catalytic features, acting also 

as gene silencing enzyme.  
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Xylanases (EC 3.2.1.8) are glycoside hydrolase enzymes which breakdown the β-1,4 linkages of 

xylan, one of the most abundant polysaccharide in the cell wall of plants. Xylanases are important 

industrial enzymes with application in the food, feed and industrial enzymes markets. 

pXyl is an industrially important psychrophilic family 8 xylanase which is already being 

commercialized worldwide for baking applications to improve the size, texture and shelf life of 

baking products. The commercial value of this enzyme is related to its high rate of activity, 

production of long chain xylo-oligomer products and resistance to xylanase inhibitors. 

Nevertheless, this enzyme is also characterised by a low stability and activity at acidic pHs which 

hinders its application in a number of industries, such as in further baking applications (rye bread 

and sourdough) and beverages (wine, juice and beer manufacture). 

Our previous studies have shown the complexity of factors involved in the pH dependence of this 

protein, with numerous reversible and irreversible processes being implicated but with pXyl 

precipitation being shown to play the predominate role in activity and stability losses at both 

acidic and basic pHs. 

We undertook a study attempting to reduce pXyl precipitation at acidc pHs. It is postulated that 

both surface exposed hydrophobic residues, and negative residues which display an increased 

hydrophobicity upon protonation at low pHs, are implicated in the observed increased 

precipitation of this protein at acidic pHs. We attempted to investigate this by mutating specific 

exposed surface hydrophobes and negatives residues in pXyl to the highly polar and soluble 

residue serine and determining the effects of this on protein stability and activity. Here the results 

of this study will be presented and discussed. This study will enable a better understanding of the 

role of exposed surface residues in the pH dependence of proteins. 
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Protein conformational diseases are characterized by accumulation of protein aggregates, 

impaired protein synthesis and proteotoxic stress due to mutations, down regulation of the stress 

network and defects in the translation machinery. However, the mechanisms underlying these 

phenotypes are not yet understood. tRNAs are main players of the translation machinery and 

tRNA modifications are essential for efficient codon-anticodon recognition influencing 

translation efficiency. These modifications are catalyzed by different classes of tRNA modifying 

enzymes that have been found deregulated in several age-related diseases (ARD), namely cancer, 

metabolic and neurological disorders. 

The connection between tRNA modifying enzymes and proteotoxic stress as an underlying 

mechanism of disease was not experimentally demonstrated. We have hypothesized that 

deregulation of these enzymes  especially those that catalyse modifications at position 34  affect 

translation fidelity, resulting in protein aggregation and UPR activation, hallmarks of the above-

mentioned diseases. 

To test this hypothesis, we implemented a tRNA modifying enzyme fluorescent based siRNA 

screen (TiMES) in HeLa cells expressing a protein aggregation reporter system developed by us. 

From all the tested enzymes, knock-down of the ones belonging to the Elongator 

Acetyltransferase Complex (ELP) family led to the most striking accumulation of fluorescent foci 

in cells, indicating that protein aggregation was occurring. Additional experiments demonstrated 

that protein synthesis was also affected. We are now evaluating protein quality control 

mechanism, namely proteasome, UPR and apoptosis activation by western blotting.  

These results are promising as they identify novel molecular players involved in protein 

aggregation that can be promising therapeutic targets for conformational diseases.  
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RNA molecules are now considered key regulators of genetic and metabolic networks in all 

organisms. Small noncoding RNAs (sRNAs) constitute functional RNA molecules, that are 

usually not translated and are involved in many different cellular functions. Their versatility is 

attributable to their capacity to interact with RNA, DNA, proteins and small molecules. New high-

throughput and genome-wide technologies have facilitated the detection and characterization of 

new sRNAs strongly contributing to highlight the importance and ubiquity of these regulatory 

RNA molecules.  

Because sRNAs make the silencing machinery addressable in ways that can be predicted and in 

some cases controlled, the associated pathways have taken a great importance in practical and 

applied fields. Therefore, synthetic biology has focused in developing versatile and 

programmable genetic regulators that enable the precise control of gene expression with specific 

purposes.  

Pseudomonas putida is a very stress-resistant bacterium, which can be exploited to resist the harsh 

conditions of industrial bioreactors. To make the most out of its strong genetics, sRNAs will be 

used as “genetic switches” to optimize genome functions according to industrial demands. This 

optimized genome makes up for a powerful chassis that can be customized for the manufacturing 

of many different products. This work shows our current progress in the use of sRNAs as a tool 

to modulate gene expression in P. putida. 
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Oaks are predominant trees in temperate broadleaf European forests, supplying a range of 

ecosystem services. Oak sympatric species have high tendency to intercross leading to a huge 

amount of natural hybrids. Several of these hybrids have the remarkable capacity of being fertile, 

and are therefore very useful to study the heredity patterns of distinct phenotypes. Oak hybrids 

usually display intermediate phenotypes for certain traits and parental specific phenotypes for 

other characteristics, however the differentiation between both parent’s phenotypes can be very 

challenging, especially in an open pollinated populations composed of hybrid trees of several 

different yet unknown generations.  

In this study we used a segregating artificial hybrid population of Q. cerris X Q. suber (Q. x 

hispanica) settled in Vimeiro, Portugal for more than 80 years. Thirteen “mother” hybrid trees, 

86 half-siblings descendants of six “mothers”, and the parental species Q. cerris and Q. suber 

were used to study discriminant leaf morphometric parameters. In order to find the best 

discriminants for distinguish the hybrids and their parental species we have phenotyped more than 

20 leaf parameters through image analysis in several adult leaves of each tree. The obtained 

metrics were then used in a statistic analysis that included analysis of variance (ANOVA), 

Principal Component Analysis (PCA), and clustering, in order to assess variation in leaf shape 

between these groups of individuals and to identify tree groups with similar biometric 

characteristics.  

The main results are: “Mother” hybrid leaves are more similar with Q. suber, while the half-

siblings have more differences than similarities with their mothers. Parameters such as the number 

of indents discriminate between the “mother” hybrids and Q. suber. Leaf area, perimeter and 

maximum length are different between the “mother” hybrids and Q. cerris. Moreover, PCA 

results indicate that the detected variability is largely explained by the two-first principal 

components (73%); leaves from the “mothers” tend to form an individual group, while the half-

siblings show high variability among themselves. A Pearson´s correlation analysis of the traits 

used in PCA show that (i) the area of leaves is highly correlated with their width, and length and 

with the level of serration; (ii) indent width is negatively correlated with the level of serration, i.e. 

the higher the number of indents, the smaller the width; (iii) the horizontal symmetry is negatively 

correlated with width of the leaf, i.e. narrow leaves are more symmetric horizontally.  

In conclusion Q. x hispanica siblings show more differences than similarities with their mothers, 

evidencing the open pollinated nature of both parental oaks species. These results also evidence 

that digital morphometric techniques have great utility for assessing variability in oak´s hybrids. 
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Breast cancer (BC) is the most prevalent type of cancer in women and leads to high mortality 

rates [1]. In particular, triple-negative breast cancer (TNBC) is known as a heterogeneous and very 

aggressive BC subtype, characterized by its negative profile of progesterone receptor (PR), 

estrogen receptor (ER), and human epidermal growth factor receptor 2 (HER2). These features 

are the main reason why there is still no effective treatment available. Glucocorticoids (GCs) are 

a group of corticosteroid hormones that act by binding to glucocorticoid receptors (GRs). GRs 

are crucial transcriptional factors involved in gene regulation. High GR expression in TNBC was 

recently linked to poorer survival rates in TNBC patients [2]. It is known that GRs are not only 

capable of influencing the expression of protein coding genes but also modulate microRNA 

(miRNAs) expression. miRNA are small noncoding elements that likewise regulate gene 

expression. The initiation and progression of BC are associated with miRNA dysregulation, which 

can either act as oncogenic or tumor suppressor factors [3]. To broaden the knowledge in this 

research field, the project aimed to identify cellular miRNAs regulated by GR in TNBC.  

Experimental procedures included: cell culture of three TNBC cell lines in three different 

conditions (endogenous GR expression; transfected with a NR3C1 plasmid, encoding the GR; 

transfected with silencing RNA (siRNA), silencing endogenous NR3C1 gene expression); 

isolation of RNA, including quality control, and quantification; preparation of a library for Next-

Generation Sequencing (NGS); bioinformatics analysis of NGS data.  Seven miRNAs were found 

to be significantly regulated by GR in TNBC. In MDA-MB-231: upregulation of miR-576-3p and 

miR-221-5p, downregulation of let-7b-3p. In MDA-MB-436: upregulation of miR-203-3p, 

downregulation of miR-4746-5p. In MDA-MB-468: downregulation of miR-1260a and b. We 

conclude that there are indeed miRNAs regulated by GR in TNBC, of which some corroborate 

previous findings of associations with activation of oncogenic pathways. Our results further 

indicate that GR-regulated miRNA expression may be TNBC subtype specific. 

In light of our findings, further research is needed to unveil the exact functions of these miRNAs 

on gene expression and cellular pathways in order to eventually develop effective therapeutics for 

patients affected by this aggressive BC subtype.    
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Candida rugosa (also known as Candida cylindracea) is a fungus with biotechnological 

applications such as biodetergent production because of its richness in low-specificity lipases. 

However, an increasing number of reports describing this species as the causative agent behind 

several cases of non-albicans candidiasis, and, especially, the preoccupying low susceptibility 

shown by this species to the most frequently used antimycotics, highlights the urgency for further 

investigation on its risk for human health. Nevertheless, and in spite of its long-term usage in 

industry, very little is known about this microorganism. 

Our main objective was to help determine if this species constitutes a risk for human health, by 

looking for functional genes related to genes traditionally associated with pathogenicity in yeasts. 

Therefore, we conducted whole genome sequencing, assembling and annotation of C. rugosa 

genome, together with RNA sequencing for transcriptomics analysis (in a collaboration with the 

Génolevures Program, http://cbi.labri.fr/). 

A detailed study of open reading frames from the preliminary annotation of C. rugosa genome 

confirmed the evolutionary importance of this species within yeasts and, together with 

transcriptomics data from RNA sequencing, revealed that intriguing events take place at C. rugosa 

cells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Poster 21  



Institute of Biomedicine 

University of Aveiro 

8-9 June 2017    

67 
 

XLI Jornadas Portuguesas de Genética 

DIS-tinct fates for RNA targets: “U” can decide too! 
 

Sandra C. Viegas*, Margarida Saramago, Rute G. Matos, Patricia Pereira and 

Cecilia M. Arraiano 

Instituto de Tecnologia Química e Biológica António Xavier, Universidade NOVA de Lisboa, 

Avenida da República, EAN, 2780-157 Oeiras, PORTUGAL 

*sviegas@itqb.unl.pt 

 

 

Exoribonucleases from the RNase II-family of enzymes are widely distributed in nature. In 

eukaryotes, the member of this family is Dis3, which may exist in three isoforms that can be 

distinguished according to sequence conservation of the active site: Dis3 (Rrp44), Dis3L1 and 

Dis3L2. These enzymes have a highly conserved RNB domain that is characteristic from this 

family, and is responsible for the 3’ to 5’ exonucleolytic activity. 

Studies on Dis3L2 enzyme unraveled a novel eukaryotic RNA decay pathway and challenged the 

models already established. Dis3L2 has a significant impact on global RNA decay and it is 

activated by 3'-RNA oligouridylation. We have been investigating Dis3L2 enzymes in several 

organisms. The characterization of the activity of these proteins over different RNAs will enable 

us to understand its mechanism of action and re-program these ribonucleases and RNAs as 

riboregulators of cellular function. 
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A major problem in cell culture is mantaing the cell characteristics over long periods of time. 

Alterations in the culture conditions and media can influence the stability of the karyotype. One 

of the media components is L-glutamine, which is an aminoacid used by the cells as an energy 

source, being essencial for cell culture. The aim of this research was to study the effect of cell 

culture L-glutamine in the karyotype evolution on a lymphoblastoid cell line. Moreover, the 

mitotic index, aneuploidy rate and sister chromatid exchange were evaluated in two different 

glutamine media concentration. Interestingly, structural abnormalities were found to be present 

in a greater amount in late passages. Also, greater concentrations of glutamine appear to induce a 

higher mitotic index. Both numerical and structural abnormalities were observed regardless of the 

media type. At least one of the abnormalities found, an apparent duplication of 11q, confers a 

growth advantage in higher glutamine concentration. This, high glutamine concentration appears 

to also be related to a higher mitotic index and higher frequency of DNA breaks. However, due 

to the limitations encountered in this work, further experiments need to be performed. In 

conclusion, these results indicate that lower glutamine concentrations appear to be desirable since 

the genomic integrity is maintained for longer. 
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Toxin-antitoxin (TA) systems are modules of two or more linked genes that together encode a 

stable toxin and a less stable antitoxin, which acts as a neutralizing antidote (1). TA systems are 

widely found in bacteria and archaea and act by reducing the metabolism of some cells within a 

population. By entering a dormant state, this enables the survival of a fraction of the bacterial 

population when facing a variety of environmentally adverse conditions. Such TA modules have 

been shown to regulate different cellular processes like biofilm formation, dormancy, persistence 

and virulence (2). 

In this work, we address a predicted novel TA system identified through a transcriptomic study 

in the human pathogen Listeria monocytogenes. Remarkably, this TA module is absent in the non-

virulent strain Listeria innocua which suggests it might play a role in the virulence of this 

intracellular pathogen. We have found that deletion of the putative toxin is viable whereas the 

deletion of the putative antitoxin is lethal, which supports the identity of this module as a new TA 

system. Furthermore, this module exhibits several characteristics of a type II TA system, namely: 

1) the genes encoding for the antitoxin and toxin form a bicistronic module, and we have shown 

that they are co-transcribed; 2) analysis of the sequence of these genes identified two different 

ORFs, with a small overlap between the two coding sequences; 3) both the antitoxin and the toxin 

are predicted to be small proteins. We have shown that this Listeria TA system is induced in 

response to several stresses which result in growth arrest, namely DNA damage and translation 

inhibition. 

Altogether, we have shown that this new TA system is important in the adaptation to adverse 

environments. We are currently addressing the hypothesis that this might be important for the 

pathogenicity of this bacteria, as Listeria has to cope with different stressful conditions during the 

infection of the host. 
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Foodborne diseases represent a severe clinical and economical challenge in the world. Members 

of the genus Salmonella enterica have been extensively used as model organisms to establish new 

concepts in pathogenesis. The effectiveness of the infection depends on the ability of S. 

Typhimurium to synchronize several physiological adaptations to overcome host defence 

mechanisms, underlying the importance of the identification of new effector proteins to 

understand and overcome Salmonella pathogenesis strategies.  

BolA-like proteins constitute a widely conserved family in nature. This protein, initially 

characterized in Escherichia coli, has receiving an increasing attention in different organisms. 

Recently characterized as a transcription factor, BolA has a determinant role in the regulation of 

cell morphology, outer membrane permeability and in the transition of bacterial motility to 

biofilm formation. All these adaptation processes confer specific advantages for bacterial survival 

and are often tied with virulence. Hence, in the present work our main goal was to establish and 

exploit the impact of S. Typhimurium BolA protein in the virulence capacity of this pathogen. 

For this purpose, we have chosen the greater wax moth Galleria mellonella as infection model. 

The infection of G. mellonella larvae with S. Typhimurium BolA mutant showed an attenuation 

of about 25% in virulence compared to the wild-type. Consistently, an attenuated replication of 

BolA mutant strain in G. mellonella haemolymph was detected 24 hours after infection, 

strengthening the importance of this protein in the successful colonization of S. Typhimurium. 

Moreover, BolA have a remarkable effect on S. Typhimurium evasion against cellular response. 

Our work revealed that, despite the similar internalization capacity among the different strains, 

BolA substantially improve the capacity of bacteria to replicate inside hemocytes in later stages 

of infection. Hence, herein we purpose that BolA plays an important regulatory role in the 

effectiveness of S. Typhimurium to survive and overcome host defence mechanisms. 
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