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Introduction 10 

Crossing disciplinary borders has long been deemed central to solve some of the most vexing 11 
problems facing society. Large scientific achievements, from the Large Hadron Collider to the 12 
Human Genome Program, were only possible due to international, collaborative research 13 
agendas. Today, transdisciplinarity and international scientific networks are more important than 14 
ever, as society faces increased complex and intractable issues, from climate change and mass 15 
migrations to threats of mass pandemic. In the life sciences this trend is no different and can be 16 
seen in the diverse background of lab members within and across EU-LIFE institutes. Despite its 17 
importance, however, the capacity to cross scientific and national borders still meets with strong 18 
resistance (Ledford, 2015), from discipline-focused grant calls and panels to institutionalized 19 
walled-in domains. In order to instill in the next generation of scientists the importance of crossing 20 
borders, young scientists and researchers at the Instituto Gulbenkian de Ciência (IGC, Portugal) 21 
and Institut Curie (IC, France) joined forces to host the Young Scientists Retreat 2019, held 22 
between the 22nd and 24th of September 2019. The retreat took place at Hotel da Montanha in 23 
Pedrógão Pequeno, a charming small village in the central region of Portugal. 24 
 25 

 26 
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Figure 1 - Participants of the Young Scientists Retreat 2019. 27 
 28 
The retreat was jointly organized by the IGC’s postdoc committee and the IC’s association of PhD 29 
students and postdocs. In total, we had 31 attendees from IGC and 27 from IC—in total, 58 young 30 
researchers who presented their work, either orally or during our two poster sessions. Importantly, 31 
not all presenters had complete stories and projects presented orally varied in their stage, with 32 
those in initial phases receiving constructive feedback from the present audience in the intended 33 
spirit of the retreat. Three keynote speakers, Alfonso Martinez-Arias, Biola Javierre Martínez, and 34 
Sara Magalhães, were invited to present not only their work, but also to talk about their career 35 
paths during the retreat. The retreat organizers deliberately selected keynotes at varying stages 36 
of their scientific career. Keynote speakers were invited to stay throughout the retreat and to 37 
participate in all of the activities, which fostered informal mentorship and career advice to young 38 
researchers. To further foster cross domain and institute networking, several social activities were 39 
organized, including a 3km hike around the municipality, sponsored by Turismo da Sertã. The 40 
fresh air provided a break from scientific presentations, organized in sessions with varied topics, 41 
including: epigenetics and evolution, immunology, cell biology and metabolism, biostatistics and 42 
public health, biophysics, proliferation and morphogenesis, and cell polarity. Beyond the 14 43 
selected researchers that presented their work orally during one of the 7 sessions, 39 researchers 44 
participated in one of the two poster sessions, which were organized by presenter affiliation to 45 
maximize cross-institute discussions. To demonstrate the breath of research presented at the 46 
retreat, next we discuss the keynote presentations and a selection of oral presentations from IGC 47 
and IC young researchers. 48 

Keynote I – Sara Magalhães 49 

Our scientific program started with a keynote presentation by Sara Magalhães, an ecological and 50 
evolutionary researcher from the Centre for Ecology, Evolution, and Environmental Changes 51 
(cE3c) at the Faculty of Science of the University of Lisbon. Magalhães is well known for her 52 
research with populations of mites and their interaction with microorganisms (Wolbachia) and 53 
plants (Zélé, 2018; Magalhães, 2007). A research agenda strongly grounded on theory. More 54 
than simply describe her previous and current work, Magalhães gave the young researchers 55 
audience a complete tour through her scientific career. After getting acquainted with the mites 56 
through videos, the audience had to imagine the mites being transported from Amsterdam – 57 
where Magalhães did her PhD – to Montpellier, her first postdoctoral position. Importantly, 58 
Magalhães talk not only focused on her achievements towards becoming a successful scholar, 59 
but she also highlighted the hurdles and serendipitous moments that happened throughout her 60 
scientific path. As the present audience can attest, science often focuses on presenting completed 61 
work in a manner quite different from the meandering route that discovery in reality takes. Hence 62 
in the face of these so finalized “success stories”, the scientific narrative often fails to highlight 63 
important difficulties and failures endured on the road to discovery, as well as the team work that 64 
enabled transformative science to be done. Magalhães’ talk touched on these important realities 65 
and reminded us all that there are many paths towards becoming a successful scientist. 66 
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Session I – Epigenetics and Evolution 67 

Our first young researcher talk was presented by Roberto Arbore, about the contribution of novel 68 
genes to the development of novel traits (Arbore, 2019). As Arbore explained, the co-option of 69 
preexisting developmental genes into new regulatory networks is an important and established 70 
mechanism by which evolutionary innovation is achieved. However, increasing evidence 71 
pinpoints a potential role for lineage-specific genes in the evolution of adaptive lineage-specific 72 
traits. In this ongoing work, Arbore uses wide-ranging functional analysis in the eco-evo-devo 73 
butterfly model Bicyclus anynana to assess the contribution of candidate lepidoptera-specific 74 
genes to the development of wind color patterns, an adaptive lepidoptera-specific trait used to 75 
deceive predators and in sexual selection. 76 
Next, Dragan Stajic talked about epigenetic switching and how it outcompetes genetic mutation 77 
during adaptation to fluctuating stresses (Stajic, 2019). It is known that epigenetic inheritance 78 
allows for the emergence of phenotypic plasticity in clonal populations and it enables the rapid 79 
stochastic switching between distinct phenotypes. In any natural environment, where stress 80 
conditions can recurrently fluctuate, clones with an epigenetic control should be fitter than clones 81 
that just rely on classic genetic mutation. Using yeast as a model organism, Stajic tested this 82 
hypothesis and showed that epigenetic switching is advantageous under rapidly changing 83 
stresses. 84 

Session II – Immunology 85 

The immunology session also had two presenters. Zélia Gouveia presented her on-going project 86 
on controlling chimeric antigen receptor (CAR)-T cells potency using an intracellular transport 87 
switch. CAR-T cells are T-cells expressing CARs that are composed by an antibody-derived 88 
fragment (e.g., a single chain antibody variable fragment, scFc) fused to a transmembrane 89 
domain and co-stimulatory motifs required for its effector activity. Several scFv have been tested 90 
in clinical trials, with impressive outcomes for immunotherapy. In 2018, the first CAR-T therapy 91 
targeting CD19 tumor antigen was approved for the treatment of B-cell acute lymphoblastic 92 
leukemia. Gouveia is now adapting and testing a protein trafficking system to control the traffic of 93 
CAR molecules to the surface of T-cells to regulate therapeutic potency, an important step 94 
towards limiting CAR-T therapy side effects. 95 
Next, Rafael Paiva talked about thymus autonomy (Paiva, 2019), or how T-cell development can 96 
be maintained independently of bone marrow input. He is using thymus transplantation 97 
experiments to identify a population of thymocytes that persist in the grafts, presumably 98 
maintaining T-cell development. His work proposes that a small population of thymocytes self-99 
renews and sustains thymus autonomy, thus unveiling the mechanisms involved in this process. 100 
The immunology session concluded the talks on the first day of the retreat. After a short break, 101 
participants resumed the first poster session, where IGC participants presented their work to IC 102 
scientists, which was followed by dinner and social activities. 103 

Keynote II – Biola Javierre Martínez 104 

The second day of the retreat restarted with a keynote lecture by Biola Javierre Martínez. Martinez 105 
is a molecular biologist and biochemist by training, working on 3D chromatin organization, 106 
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hematopoiesis, and hematological malignancies at the Josep Carreras Leukaemia Research 107 
Institute in Barcelona. Javierre was recognized by the L'Oréal-UNESCO for Women in Science 108 
Programme. First, as the winner of the National award for Spain and then going on to be one of 109 
the 15 winners of the prestigious International Rising Talent Prizes in 2019. Her key scientific 110 
achievements include the design of new experimental and computational methods for studying 111 
chromatin organization, the novel description of promoter interactomes of human blood cell types 112 
and the pioneer interpretation of non-coding SNPs. The Javierre Group applies cutting edge 113 
experimental and bioinformatics approaches to understanding the specific 3D chromatin 114 
organization of haematopoietic cells and its alteration in blood cancers. In her talk, Javierre 115 
discussed her work on the 3D chromatin structure and its biological implications (Javierre et al., 116 
2016, Burren, et al., 2017 & Petersen et al., 2017), focusing on the promoter Hi-C capture 117 
technique that allowed a genome-wide identification of the promoter-interacting regions in human 118 
hematopoietic cells. Javierre’s work connecting blood cancer alterations to putative target genes 119 
could help prioritize new disease candidate genes and metabolic pathways, while at the same 120 
time revealing insights into the genomic regulatory mechanisms underlying cancer. This work help 121 
us better predict outcomes and design improved and personalized treatment for cancer patients. 122 
Javierre’s talk was inspirational to the whole audience but especially for female postdocs. Javierre 123 
has an active role in empowering more women to participate in science, develop great self-belief 124 
and to present their work more confidently, as she is also involved in the LIBRA Career 125 
Development Compass, a program that helps prepare ambitious female scientists for their next 126 
career step as independent researchers. 127 

Session III – Cell biology and Metabolism 128 

We restarted the talks with the cell biology and metabolism session. First, Miguel F. Pedro 129 
presented how specific eco-evolutionary contexts in the mouse gut reveal Escherichia coli 130 
metabolic versatility (Barroso-Batista and Pedro, 2019). They observed that in the absence of 131 
other members of the microbiota, E. coli adaptation to the mouse gut was very predictable and 132 
geared towards amino acid catabolism. However, when placed in a “two-partner” scenario, the 133 
presence of a single additional member of the microbiota (Blautia coccoides) altered the 134 
evolutionary trajectory in E. coli, causing a mutational profile as well as a nutrient composition 135 
more similar to what they had previously observed with a complex microbiota. Their results 136 
highlight the metabolic and evolutionary plasticity of E. coli, tailored to the specific ecology it 137 
experiences in the gut. 138 
Next, Silvia Benito-Martinez presented her project on the characterization of the pigment 139 
organelle in keratinocytes. Human skin color rely on melanin pigments produced by melanocytes 140 
and transferred to epidermal keratinocytes. Benito-Martinez’s work involves decrypting the 141 
molecular and cellular mechanisms underlying the entry, transport, and fate of melanin in skin 142 
keratinocytes. By developing an in vitro cell system recapitulating the in vivo behavior of melanin, 143 
her work aims to open new research avenues to design strategies modulating pigmentation in 144 
health or diseases. 145 
The third and last talk of the cell biology and metabolism session was given by Temitope Wilson 146 
Ademolue on the neurometabolic control of energy homeostasis during infection (Ademolue, 147 
2019). Infections lead to the development of sickness behavior, an evolutionary response that 148 
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includes anorexia, which is characterized by the withdrawal of the infected host from food. If not 149 
countered by a host metabolic response that maintains the supply of metabolic substrates, 150 
anorexia of infection can lead to death of the host. Wilson’s work showed that adipose tissue 151 
lipolysis is needed to maintain the supply of metabolic substrates during infection to support 152 
organismal metabolic homeostasis. 153 

Session IV – Biostatistics and Public Health 154 

After a short coffee break, we continued with three additional talks on our second day of retreat. 155 
Rion Brattig Correia showed how a complex systems approach to public health can uncover 156 
hidden biases in the occurrence of drug-drug interactions (DDI) (Brattig Correia, 2019). Their city-157 
wide analysis of electronic health records from Blumenau, a mid-size city in southern Brazil, 158 
indicated these DDI were prescribed to about 5% of the city population, with estimated 159 
hospitalization costs to be about $2 per capita. Worryingly, women were at 60% increased risk of 160 
DDI when compared to men; 90% when only major DDI were considered. DDI risk also increases 161 
substantially with age with patients aged 70-79 years having a 34% risk of DDI when they are 162 
dispensed two or more drugs concomitantly. Interestingly, a statistical null model demonstrates 163 
that age- and female-specific risk from increased polypharmacy fail by far to explain the observed 164 
DDI risk, suggesting unknown social or biological causes. 165 
Next, Sandra Currás Alonso presented a spatial transcriptomics approach to study lung 166 
fibrogenesis (Currás-Alonso, 2019). The lung is a highly complex organ with at least 40 discrete 167 
cell types, with limited knowledge about their functional interaction in physiological and 168 
pathological conditions. The team implemented a droplet-based single cell RNAseq method to 169 
determine the molecular profile of mouse and human lung cells across different physiological and 170 
pathological states. The ultimate goal is to map the distinct lung cell types across different 171 
conditions and thus infer how the spatial organization evolves during fibrogenesis. 172 
Before the coffee break, Temitope Akhigbe Etibor presented about influenza genome assembly 173 
(Alenquer, 2019). Influenza A virus (IAV) is a serious threat to human health, causing yearly 174 
epidemics. The IAV genome assembly is a selective process driven by RNA-RNA interactions 175 
and is hypothesized to lead to discrete punctate structures scattered throughout the cytosol. 176 
Contrary to the accepted view, the team showed that formation of structures precedes viral RNA-177 
RNA interactions among distinct viral ribonucleoproteins (vRNPs). 178 

Session V – Biophysics 179 

After the coffee break Samuel Mathieu started the biophysics session, discussing the Golgi 180 
apparatus as a mechanosensitive organelle (Mathieu, 2019). The hypothesis currently being 181 
tested is that the Golgi apparatus could act as a mechanosensitive intracellular module, regulating 182 
membrane trafficking upon mechanical signals. Videos and schemes enhanced participants’ 183 
understanding of the micromanipulation techniques being used to apply forces directly on Golgi 184 
membranes, or to the whole cell, with results suggesting that the Golgi apparatus indeed exhibits 185 
mechanosensitive properties. 186 
Finally, closing the second day of talks, Venkata Ram Gannavarapu talked about the role of a 187 
protein complex in gut homeostasis. With an intuitive video demonstrating gut cells continued self-188 



6 

renewing dynamics, Gannavarapu showed that this protein complex also has a critical role in the 189 
maintenance of apical junctional integrity and intestinal barrier function. 190 
The Biophysics session concluded the talks on the second day. The second poster session 191 
followed with IC participants presenting their work to IGC scientists. Next, retreat participants 192 
enjoyed dinner which naturally transitioned into the official retreat party. 193 

Keynote III – Alfonso Martinez-Arias 194 

The keynote speaker on the third and last day of the retreat was Alfonso Martinez-Arias, a 195 
developmental biologist with training in biophysics and currently a professor of Developmental 196 
Mechanics at the University of Cambridge. Martinez-Arias have long pursued an interest in the 197 
logic of animal development, at understanding the principles that govern the development of 198 
organisms (Wolpert, 2015). However, the way at which Prof. Martinez-Arias has pursued this goal 199 
has shifted over time, as he explained to the audience at the retreat. Recently in his career, he 200 
has shifted from looking at development biology simply as an information processing problem to 201 
a framework more rooted in physical processes: “the processes we want to understand are 202 
dynamic and can be described as emergent properties from particular sets of elements”. His talk 203 
focused on how ES cells self-organize to generate organs and tissue, using gastruloids as an in 204 
vitro model that mimics key aspects of embryogenesis to explore stochastic and deterministic 205 
processes in cell fate decisions.  It was eye-opening, and perhaps heart-warming for the retreat 206 
attendees, when Prof. Martinez-Arias told them that this shift in his research to some degree 207 
undermined his previous work. It is not rare for postdocs to find that their recent results go against 208 
the established view of particular fields, or even, most worryingly, that their results counter 209 
previous results upon which they have based their starting careers. 210 

Session VI – Proliferation and Morphogenesis 211 

Following the keynote lecture, Markus Schliffka opened the proliferation and morphogenesis 212 
session talking about non-muscle myosin II heavy chain isoforms (Schliffka, 2019). During mouse 213 
pre-implantation development, actomyosin contractility shapes the blastocyst by powering 214 
cytokinesis and a series of morphogenetic movements. The specific roles of the distinct non-215 
muscle myosin heavy chain II (NMHC) isoforms during this phase are not well characterized. 216 
Using two knockouts (Myh9 & Myh10), they find that Myh10 shows no phenotype when compared 217 
to wild-type, whereas Myh9 impacts cytokinesis and morphogenesis. 218 
Next, Ojas Deshpande talked about astral microtubule crosslinking as a safeguard for efficient 219 
nuclear distribution during Drosophila syncytial development (Deshpande, 2019). Microtubules 220 
are indispensable in this process but we lack a mechanistic understanding of how the embryo 221 
achieves nuclear separation with its accurate periodicity. Using controlled cytoplasmic explants 222 
from Drosophila embryos, the authors suggest that astral microtubules associated with each 223 
nucleus play a key role. Furthermore, a knockdown of hypothesized candidate genes supports a 224 
mechanistic understanding of how nuclear distribution is achieved. 225 
In the final talk of this session, Dureen Samandar Eweis discussed preliminary results on 226 
asymmetric division of the single cell embryo in nematodes (Eweis, 2019). Cell diversity arises 227 
from asymmetric cell divisions that differentially segregate fate determinants and lead to two 228 
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daughter cells that are usually different in size. In C. elegans embryo this is a well-studied 229 
phenomena. In her PhD work, Eweis is characterizing these differences in two additional 230 
nematode species evolutionary distant from C. elegans. Preliminary results shows that these 231 
species have exaggerated shape changes prior to cleavage. 232 

Session VII – Cell Polarity 233 

Opening the last session of our retreat, Ana Milas presented her work on Drosophila oocyte 234 
polarization. Specifically at the seventh stage of oogenesis, posterior follicle cells (PFCs) signal 235 
to the oocyte leading to asymmetric localization of the partitioning defective (PAR) proteins, which 236 
ultimately define the first body axis (anterior-posterior). Using a mix of protein localization and 237 
laser ablation, her work was the first to show that PFCs are important to maintain PAR dependent 238 
polarization in the oocyte. 239 
Next, Gehenna Guerrero-Serrano discussed the role of protein Rab6 in-vivo.  Rab6 modulates 240 
the constitutive secretory pathway by controlling the release, motion and docking of secretory 241 
carriers with the plasma membrane. By generating gut-epithelium specific Rab6 knockout mice 242 
to analyze the effects of constitutive or inducible depletion of Rab6, they found epithelial 243 
disorganization and polarity defects during embryonic development and in the adult. The work 244 
suggests a role for Rab6 in polarity establishment during gut development, as well as epithelial 245 
cell adhesion and migration during gut homeostasis. 246 
André Dias closed the last session of our retreat talking about primary and secondary body 247 
formation. The idea that trunk and tail formation follow different development strategies was 248 
proposed almost 100 years ago. However, the molecular mechanisms involved in the transition 249 
from primary to secondary are still mostly unknown. Dias presented mouse single-cell and two-250 
photon live imaging data indicating that, during this transition, axial progenitor cells undergo a 251 
specialized type of epithelial to mesenchymal transition (EMT). In addition, through a series of 252 
gain and loss of function experiments, Dias showed that EMT in the tail bud is orchestrated by 253 
the combined activities of Alk5 signaling and the Snai1 transcription factor. 254 
This concluded the Cell Polarity session, which was followed by a few closing remarks from the 255 
retreat organizing committee. After lunch, participants sadly realized that the retreat had come to 256 
an end and it was time to return to their institutes. Back to Lisbon and Paris. 257 

Discussion and Lessons Learned 258 

We have provided through this report a glimpse into the interdisciplinary science presented at the 259 
Young Scientists Retreat 2019. The joint retreat between IGC and IC was a success, as measured 260 
by the post-retreat survey results – 93% of IGC participants rated the venue and the retreat as 261 
either ‘good’ or ‘excellent’. One of the most valuable aspects of the retreat was identified as the 262 
participants’ talks, which directly speaks to the value of future interdisciplinary science and cross-263 
institute retreats within the EU-Life family, and beyond. Participants were excited to know what 264 
their peers were doing in the lab ‘next door’, or in another EU-Life institute. 75% of responders 265 
said they will attend a future cross-institute retreat. Furthermore, half of the attendees think we 266 
should have a cross-institute retreat every year and the other half believe every other year would 267 
be appropriate. 268 
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 269 
One of the issues that we identified from feedback from the meeting and the subsequent 270 
questionnaire, complied both by IGC attendees as well as a sample of non-attendees, was the 271 
existence of barriers that prevented the full participation of some junior scientists, especially 272 
female postdocs and postdocs with families. Amongst the responses cited for lack of participation, 273 
a lack of childcare provision at the meeting or other children-related difficulties, was an emergent 274 
theme, as was the fact that the retreat started on a weekend (Sunday). We also asked non-275 
participants what would motivate them to attend forthcoming retreats. Among the answers 276 
received, we highlight the following: the inclusion of activities beyond science (e.g., non-scientific 277 
career talks, CV seminars, professionalization workshops, etc.), as well as hosting the retreat 278 
closer to home (e.g. ~1 hour’s driving distance), and having the retreat during workdays, were 279 
mentioned. We also believe these are shared reasons for the smaller number of postdoc 280 
attendees from IC, in comparison to PhD students. Historically ADIC–the association of PhD 281 
students and postdocs of Institut Curie–attracts more PhD students than postdocs. 282 
The questionnaire also revealed that more female postdocs reported family difficulties in 283 
comparison to their male counterparts, as a reason for preventing them from attending the retreat. 284 
This is not a localized issue but rather, a problem recognized by the scientific community in 285 
general (Grogan, 2019). In addition, there were more male postdocs who submitted abstracts for 286 
talks. From the questionnaire we concluded that while male postdocs were more likely to submit 287 
abstracts that contained project plans or preliminary data, female postdocs only did so if they had 288 
a larger body of data. This emphasizes a gender-specific difference in the criteria that postdocs 289 
perceive to determine whether they should put themselves forward for a presentation. The 290 
postdoc committee at IGC and ADIC assume that this is a general phenomenon and are actively 291 
working to address these challenges in future retreats and more widely. Some drawbacks can 292 
possibly be overcome with changes in the next retreat organization, such as having the retreat 293 
during workdays; whereas others will possibly require additional institutional funding (or private 294 
sponsorship) to provide a better support for postdocs with children. Our postdoc committees are 295 
already actively working on measures to implement these recommendations in the next retreats 296 
organized at our institutes.  297 
 298 
Beyond the issues that we note above, we believe such cross-institutional retreats are of immense 299 
value for young researchers. It provides not only a chance to know the science being done in 300 
another EU-Life institute, but to personally get to know the humans behind that science and the 301 
often-untold backstory behind many discoveries. International, collaborative research, such as 302 
those highlighted in the beginning of this report, spring from personal connections and a shared 303 
drive to solve increasingly complex and intractable problems. The organizers of the Young 304 
Scientists Retreat 2019 firmly believe that we have instilled in the participants this shared drive, 305 
as highlighted by a survey comment: “[..] the beauty of this retreat was in its small number as I 306 
was able to speak with everyone and have very enriching discussions. I loved it so much I almost 307 
felt nostalgic at the end of the retreat.” We hope that EU-Life joint young scientist retreats become 308 
an annual feature of EU-Life activities. 309 
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