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“Somewhere, something incredible is 
waiting to be known.” This phrase by Carl 
Sagan, the well-known astrophysicist and 
popular disseminator of science, expresses 
the adventure that all research entails.  
It doesn’t matter what discipline we are 
talking about. They all share a purpose, 
which is not to reaffirm the patterns of what 
we know but rather quite the opposite.  
All researchers aspire to broaden our 
horizons and contribute to building  
a society with better quality of life and 
well-being for people.

Like our own man of reference, Francesc 
Moragas, who, when he founded ”la Caixa” 
in 1904, believed strongly in training people 
as an engine of social change. And more 
than that, Moragas was a pioneer who also 
taught us to inquire, explore, and 
investigate in order to build a better society. 
That was his goal.

This is why we at ”la Caixa” do not  
hesitate in the least to support and 
promote the most transformative,  
most excellent and most disruptive 
research. This book speaks of people  
and teams who devote their daily efforts  
to broadening the horizons of our 
knowledge and, furthermore, to  
offering us answers to questions that 
perhaps we have not yet even asked 
ourselves.

We can only be grateful to these  
people, whose work creates a hopeful 
future. 
 

Isidro Fainé
Chairman of ”la Caixa” Banking Foundation

A hopeful 
future
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The figures speak for themselves: in 2019, 
”la Caixa” has invested 90 million euros  
to support scientific talent, research and 
innovation. Among private foundations  
in Spain, we invest the most in science.  
But figures are only figures. What really 
distinguishes ”la Caixa” is its commitment 
to progress, to the transformation of 
society and to the ability to imagine a better 
future for all.

This is why ”la Caixa” supports, on the one 
hand, research through the ”la Caixa” 
Fellowships Programme. On the other 
hand, we promote the only call for health 
research grants on the Iberian Peninsula. 
And, because we are aware that the road 
does not end in the laboratory, through the 
CaixaImpulse innovation programme we 
empower those researchers who want to 
go further and transfer the results of their 
research to the market.

We have become a driving force.  
An engine for change. An engine of 
transformation. But an engine alone does 
not go anywhere, it needs other elements 
that give meaning to its function. Just as 
we need researchers, universities and 
research centres. They are the ones who 
give meaning to our work and who will 
make our future better for everyone.  
Thank you.

This book is a tribute to their perseverance, 
their talent and their energy. 
 
 
 

Jaume Giró
CEO of ”la Caixa” Banking Foundation

Imagining a 
better world
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”la Caixa” Foundation, which firmly believes 
that scientific progress, research, mobility 
and professional qualification are key  
to people’s development in society as a 
whole, supports researchers who wish  
to advance their careers towards scientific 
independence. The ”la Caixa” Fellowships 
Programme is the most important scheme 
promoted by a private institution in Spain, 
in terms of the number of fellowships 
granted, the thoroughness of the selection 
process and the share of the funding given 
for each fellowship, as well as the variety of 
disciplines subsidized.

Within this framework, the Postdoctoral 
Junior Leader Fellowships Programme 
contributes towards internationalizing the 
research system of Spain and Portugal by 
attracting outstanding international talent 
through the Incoming Subprogramme. 
Likewise, it retains excellent talent through 
the Retaining Subprogramme.

The Postdoctoral Junior Leader 
Fellowships Programme is aimed at hiring 
excellent researchers of any nationality who 
wish to continue their research career in 
Spain or Portugal. The objectives of this 
programme are to foster high-quality, 

innovative research in Spain and Portugal 
and to support the best scientific talents  
by providing them with an attractive, 
competitive environment in which to 
conduct excellent research.

The Postdoctoral Junior Leader 
Fellowships Programme is divided into two 
different subprogrammes:

 / Incoming: 22 postdoctoral fellowships 
for researchers of all nationalities. Those 
selected receive a three-year 
employment contract to conduct a 
research project in the STEM areas at 
accredited centers with the Severo 
Ochoa or María de Maeztu excellence 
award, Institutos de Salud Carlos III in 
Spain and units evaluated as excellent 
and exceptional by the Fundação para  
a Ciência e a Tecnologia of Portugal, 
which is a novelty of the last call. 
Candidates must have resided in Spain 
or Portugal, respectively, less than 
12 months in the three years prior  
to the deadline of the call.

 / Retaining: 11 postdoctoral fellowships 
for researchers of all nationalities who 
already carry out their research in Spain 

YOUR PROGRESS 
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or Portugal and wish to continue their 
research career in the same country. 
Candidates must have resided in Spain 
or Portugal, respectively, more than 
12 months in the three years prior to  
the deadline of the call.

By means of a complementary training 
programme, these fellowships are intended 
to consolidate research skills and to foster 
an independent scientific career as an 
option for the future.

Since 1982, ”la Caixa” Foundation has 
offered its fellowships programmes—
through which more than 4,900 talented 
young people have received fellowships to 
take up postgraduate studies or begin their 
research careers in Spain and abroad. The 
”la Caixa” Fellowships programmes enjoy 
great recognition thanks to their prestige, 
the reliability and rigor of the selection 
processes, the fellows’ excellent academic 
level and the impact that the fellowship has 
on their future academic or professional 
careers.

POSTDOCTORAL 
FELLOWSHIPS
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22 / HOW DO WE SEE THE UNIVERSE?
Pierre Fleury
Instituto de Física Teórica (IFT). 
Universidad Autónoma de Madrid 
(UAM). Madrid, Spain.

23 / WHAT TYPE OF QUANTUM COMPUTER 
WILL SURPASS CLASSICAL 
COMPUTERS FIRST?
Pol Forn Díaz
Institut de Fisica d’Altes Energies 
(IFAE). Cerdanyola del Vallès, Spain.

24 / CAN PHARMACEUTICALS BE CLEAN 
AND EFFICIENTLY PREPARED?
Francisco García Cirujano
Instituto de Ciencia Molecular 
(ICMol). Universitat de València (UV). 
Valencia, Spain.

25 / CAN WE REDUCE ENVIRONMENTAL 
IMPACT WITH SMART MATERIALS?
Mónica Giménez Marqués
Instituto de Ciencia Molecular 
(ICMol). Universitat de València (UV). 
Valencia, Spain.

26 / WILL NEW MATERIALS ENABLE  
NEW TECHNOLOGIES?
Marco Gobbi
Asociación Centro de Investigación 
Cooperativa en Nanociencias (CIC 
nanoGUNE). San Sebastián, Spain.

27 / CAN BONE MASS BE IMPROVED  
AFTER CANCER?
Luis Gracia Marco
Universidad de Granada (UGr). 
Granada, Spain.

28 / HOW IS QUANTUM PHYSICS GOING TO 
CHANGE INFORMATION TECHNOLOGY?
Tobias Grass
Institut de Ciències Fotòniques 
(ICFO). Castelldefels, Spain.

29 / IS JUNK DNA IMPORTANT FOR  
BLOOD CANCER DEVELOPMENT?
Biola Maria Javierre Martinez
Institute for Health Science Research 
Germans Trias i Pujol (IGTP). 
Badalona, Spain.

30 / WHAT ARE THE CONSEQUENCES  
OF MIXING BETWEEN SPECIES?
Martin Kuhlwilm
Instituto de Biología Evolutiva (IBE). 
Universitat Pompeu Fabra (UPF). 
Barcelona, Spain.

14 / HOW CAN WE GENERATE FUNCTIONAL 
EYES FROM STEM CELLS IN THE 
LABORATORY?
María Almuedo Castillo
Centro Andaluz de Biología del 
Desarrollo (CABD). Sevilla, Spain.

15 / WHAT CAN WE LEARN ABOUT  
NON-CODING RNAS FROM A PLANT?
Nicolas Bologna
Centre for Research in Agricultural 
Genomics (CRAG). Cerdanyola del 
Vallès, Spain.

16 / HOW TO GO BEYOND 
APPROXIMATIONS IN PHYSICS?
Riccardo Borsato
Instituto Galego de Física de Altas 
Enerxías (IGFAE). Santiago de 
Compostela, Spain.

17 / HOW CAN TRADITIONAL KNOWLEDGE 
HELP TO PROTECT WATER?
Elodie Brisset
Catalan Institute of Human 
Paleoecology and Social Evolution 
(IPHES). Tarragona, Spain.

18 / CAN WE GUARANTEE SAFETY 
CONDITIONS FOR AERIAL ROBOT 
SWARMS?
Leonardo Colombo
Instituto de Ciencias  
Matemáticas (ICMAT). Madrid,  
Spain.

19 / WHAT IS THE ORIGIN OF LIFE?
Ignacio Colomer Utrera
Fundación Instituto Madrileño  
de Estudios Avanzados en 
Nanociencia (IMDEA Nanociencia). 
Madrid, Spain.

20 / HOW CAN HYBRID MATERIALS 
REVOLUTIONIZE THE CURRENT 
TECHNOLOGY?
Rosa Córdoba Castillo
Instituto de Ciencia Molecular 
(ICMol). Universitat de València (UV). 
Valencia, Spain.

21 / CAN WE DEVELOP A NOVEL 
TECHNOLOGY TO DECONTAMINATE 
WATER ECOSYSTEMS?
Jesus Ferrando Soria
Instituto de Ciencia Molecular 
(ICMol). Universitat de València (UV). 
Valencia, Spain.
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39 / WHAT WAS THE DEMOGRAPHIC IMPACT 
OF THE BARBARIAN MIGRATIONS?
Iñigo Olalde Marquínez
Department of Experimental and Health 
Sciences, Universitat Pompeu Fabra 
(DCEXS – UPF). Barcelona, Spain.

40 / HOW WILL WE IMPROVE CROPS TO FACE 
CLIMATE CHANGE?
Julia Qüesta
Centre for Research in Agricultural 
Genomics (CRAG). Cerdanyola del 
Vallès, Spain.

41 / WHAT ARE THE KEY MICROORGANISMS 
IN THE OCEANS?
Daniel Richter
Department of Experimental and Health 
Sciences, Universitat Pompeu Fabra 
(DCEXS – UPF). Barcelona, Spain.

42 / WHY DON’T BENIGN TUMORS BECOME 
MALIGNANT?
Barbara Rivera Polo
Institut d’Investigació Biomèdica de 
Bellvitge (IDIBELL). Barcelona, Spain.

43 / WHICH GENETIC MUTATIONS ARE 
RESPONSIBLE FOR HUMAN BRAIN 
SPECIALIZATIONS?
Gabriel Santpere Baro
Institut Hospital del Mar 
d’Investigacions Mèdiques (IMIM). 
Barcelona, Spain.

44 / CAN STEM CELLS BE USED TO 
REJUVENATE OLD ORGANS?
Pedro Sousa-Victor
Instituto de Medicina Molecular (iMM) 
João Lobo Antunes. Universidade de 
Lisboa. Lisbon, Spain.

45 / WHY DO INSECTS MIGRATE?
Gerard Talavera Mor
Instituto de Biología Evolutiva (IBE). 
Universitat Pompeu Fabra (UPF). 
Barcelona, Spain.

46 / HOW CAN WE DESIGN THE CHEMICAL 
CATALYSTS OF THE FUTURE?
Michael Tayler
Institut de Ciències Fotòniques (ICFO). 
Castelldefels, Spain.

31 / CAN WE DETECT AND TREAT PARKINSON’S 
DISEASE THROUGH THE GUT?
Ariadna Laguna Tuset
Fundació Hospital Universitari Vall 
d’Hebron – Institut de Recerca (VHIR). 
Barcelona, Spain.

32 / HOW ARE DESIGNER PROTEINS 
REVOLUTIONIZING BIOLOGY?
Enrique Marcos Benteo
Institut de Recerca Biomèdica (IRB 
Barcelona). Barcelona, Spain.

33 / ARE NEUTRINOS THE REASON MATTER 
EXISTS?
Justo Martín-Albo Simón
Instituto de Física Corpuscular (IFIC).  
Universitat de València (UV). Valencia, 
Spain.

34 / IS EINSTEIN’S GENERAL RELATIVITY 
ABLE TO EXPLAIN THE OBSERVED 
EVOLUTION OF THE UNIVERSE?
Matteo Martinelli
Instituto de Física Teórica (IFT). 
Universidad Autónoma de Madrid 
(UAM). Madrid, Spain.

35 / CAN WE STOP MULTIPLE SCLEROSIS?
Ana Luisa Mendanha Falcao
Life and Health Sciences Research 
Institute (ICVS). Universidade do Minho. 
Braga, Portugal.

36 / CAN WE CURE SICK NEURONS BEFORE 
THEY DIE?
Miguel Ángel Mompeán García
Instituto de Química Física Rocasolano 
(IQFR). Consejo Superior de 
Investigaciones Científicas (CSIC). 
Madrid, Spain.

37 / WHY ARE WE MADE OF MATTER AND 
NOT ANTIMATTER?
Maria Moreno Llacer
Instituto de Física Corpuscular (IFIC). 
Universitat de València (UV). Valencia, 
Spain.

38 / WILL AUTONOMOUS MICROCHIPS BE THE 
MEDICINE OF THE FUTURE?
Gonzalo Murillo Rodríguez
Instituto de Microelectrónica de 
Barcelona – Centro Nacional de 
Microelectrónica (IMB-CNM-CSIC). 
Cerdanyola del Vallès, Spain.
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HOW CAN WE 
GENERATE 
FUNCTIONAL  
EYES FROM STEM 
CELLS IN THE 
LABORATORY?

The generation of organs requires the 
integration of two main sources of 
information of a very distinct nature:  
the information given by signaling genes 
that confer identity to the cell and the 
information of the mechanical nature of 
cells and tissues. In addition, these different 
inputs must be coordinated in a way  
that the organ is scaled and patterned 
proportionally to their final size. Although 
some of these aspects have been 
extensively studied independently, a 
comprehensive analysis about how they are 
integrated is missing. The first aim of this 
proposal is to understand the coordination 
between these interdependent sources of 
morphogenetic cues using as a paradigm 
the development of the vertebrate eye.

These different sources of information are 
needed to grant plasticity and adaptability 
to organs and tissues, essential attributes 

María Almuedo Castillo
Centro Andaluz de Biología del Desarrollo 

(CABD). Sevilla, Spain.

for processes such as organ regeneration. 
Therefore, this comprehensive 
understanding about organ formation 
considering the genetic and mechanical 
properties, as well as the requirement of 
organs to be formed proportionate to the 
final size of the organism, is required to 
establish the biological groundwork for 
next generation regenerative medicine. To 
contribute to this innovative field, Almuedo 
Castillo plans to compare properties of in 

vivo models of eye formation with in vitro 
3D eye organoids generated from 
embryonic stem cells. The second aim  
of the proposal will be to analyze if the 
mechanical robustness and tissue plasticity 
of these organoids are maintained when 
they are grown up outside the organism. 
This project will help to generate the 
foundations for the generation of 
transplantable organs using stem cells  
of patients for organ replacement.

14



WHAT CAN WE 
LEARN ABOUT 
NON-CODING RNAS 
FROM A PLANT?

Traditionally, it was thought that the 
primary role of RNA was to transfer the 
information stored in the DNA of the cells 
into proteins. Then these proteins would 
perform the actual biological functions. 
However, it was recently discovered that 
only 1% of the human genome information 
is translated into proteins, whereas about 
90% is still converted into RNA, called 
non-coding RNAs.

Non-coding RNAs are RNA molecules  
that are not turned into proteins, yet they 
can perform precise functions in living 
organism. Up to date non-coding RNAs 
have been implicated in a wide range of 
essential biological processes including 

Nicolas Bologna
Centre for Research in Agricultural Genomics 

(CRAG). Cerdanyola del Vallès, Spain.

several human diseases such as cancer 
and cardiovascular and neurological 
disorders. Nevertheless, because only  
a very tiny fraction of non-coding RNA 
molecules has been characterized, only 
the tip of the iceberg has been discovered 
regarding the overall functions of this 
non-coding genome.

In this project, Bologna proposes to use 
the plant Arabidopsis thaliana, a world-
wide established research organism crucial 
in the RNA field advances, to unravel novel 
and essential functions of non-coding 
RNAs pathways. This will make possible a 
better understanding of key biological 
processes for all eukaryotic organisms.

 15



solved exactly thanks to some hidden 
conserved quantities that make it possible 
to use the powerful methods of 
“integrability”, a beautiful subject with 
various connections to mathematics, 
solid-state physics, hydrodynamics, optics, 
etc. Crucial insights for this gauge theory 
have also come from a correspondence 
relating it to a theory of gravity on a curved 
spacetime, the celebrated “holographic 
duality” inspired by string theory.

Borsato will study deformations of this 
gauge theory in order to break the 
unrealistic properties of supersymmetry 
and conformal symmetry. The project will 
explore the rich properties manifested by 
the new models and bring them under 
control by extending the powerful methods 
of integrability.

The “standard model” of particle physics is 
the best construction we currently have to 
understand how Nature behaves at high 
energies. Accurate predictions nonetheless 
require the development of new tools.  
The goal, in fact, is to go beyond the usual 
approximation of having very weak 
interactions and finally obtain exact results.

While such tools do not yet exist in that 
case, they have been developed (and more 
progress is under way!) for a “gauge 
theory” that is one of its distant cousins. 
This theory is quite special since it is 
“supersymmetric” (it is invariant under the 
exchange of bosons and fermions, two 
possible varieties of fundamental particles) 
and “conformal” (it does not change while 
zooming in/out at different scales of 
length). Importantly, the theory can be 

Riccardo Borsato
Instituto Galego de Física de Altas Enerxías 

(IGFAE). Santiago de Compostela, Spain.

HOW TO GO 
BEYOND 
APPROXIMATIONS 
IN PHYSICS?
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Persia” aims to investigate how the 
succeeding civilizations of ancient  
Persia faced water shortages.  
To achieve this goal, the project will 
combine the study of three ancient 
sources of information: geological, 
archaeological and historical. This will 
permit unveiling the status of water 
resources regarding the evolution of  
the water control technics of ancient 
civilizations, especially the Achaemenids, 
and how it has influenced famines. By 
drawing on a traditional knowledge 
science, this project will help to raise public 
and stakeholders awareness of the 
urgency of sustainable water 
management.

Sustainability of water resources is a 
critical challenge to which societies 
worldwide have been faced from ancient 
times. Ancient Persia has been an 
emblematic region of innovative water 
management systems to cope with aridity. 
Underground irrigation systems, locally 
named qanats, were the centerpiece of  
a great economic development and the 
appearance of the sophisticated Persian 
Gardens. This prosperous past situation 
contrasts with the current water crisis: 
many lakes and wetlands have reached 
critically low levels.

Brisset’s project SALTY “Water resource 
SustAinabiLiTY: minutes from ancient 

Elodie Brisset
Catalan Institute of Human Paleoecology  

and Social Evolution (IPHES).Tarragona, Spain.

HOW CAN 
TRADITIONAL 
KNOWLEDGE HELP 
TO PROTECT 
WATER?

 17



In most research laboratories that work 
with drones, control algorithms are 
centralized, which means each vehicle 
knows everything about the behavior  
of the others by using an external motion 
capture system.

Sometimes, by employing centralized 
algorithms, the data processing to 
measure estimates to predict robots’ 
localization involves a large system of 
differential equations. Finding solutions 
online for such a system causes bandwidth 
communication bottlenecks under real 
world requirements for the sensors.

The research project aims to develop new 
decentralized control algorithms for motion 
planning strategies to coordinate drones 
for cooperative missions in the 
transportation of objects. 

Drones can be employed in many 
everyday tasks with direct impact on 
society, such as search and rescue in 
disaster areas, surveillance in ocean areas, 
and freight and shipping. Many tasks 
cannot be realized using a single drone,  
for instance transporting a heavy object  
or monitoring plastic pollution in open 
ocean conditions.

To undertake cooperative motion, drones 
share communication via on-board 
sensors. These sensors process the data 
via localization algorithms to know the 
location of the others drones. These 
algorithms can employ control algorithms. 
Control algorithms help the drones to figure 
out what they should do, to know where 
they are in the world (one of the central 
questions in the robotics community), and 
how to move to carry out a specific task.

Leonardo Colombo
Instituto de Ciencias Matemáticas (ICMAT). 

Madrid, Spain.

CAN WE 
GUARANTEE 
SAFETY 
CONDITIONS FOR 
AERIAL ROBOT 
SWARMS?

18



equilibrium regime is currently a big 
challenge that has to be faced from  
a multidisciplinary perspective. 
Understanding how to structurally design 
and control new emergent functionalities 
and behaviours will pave the way to 
assemble the minimal requirements  
to create synthetic life and advanced 
functional materials.

The long-term goal of this project is to 
build the first synthetic protocell based on 
chemical reactivity principles.

In order to achieve this highly ambitious 
idea a collection of chemical reactions 
that can be used to build increasingly 
complex dynamic systems that operate 
far-from-equilibrium have been  
designed.

Most synthetic chemical systems work in 
an energetic downhill process, towards the 
formation of thermodynamically stable 
structures, residing in their lowest free-
energy state, characterised by their static 
situation.

However, life and other living containing 
structures, such as cells or microtubules, 
are dynamic structures in a far-from-
equilibrium situation, displaying a richer 
behaviour, linked to the emergence of 
richer functions. Far-from-equilibrium 
systems require a continuous supply of 
energy to persist. If the energy supply 
stops, the system moves towards the 
thermodynamic equilibrium.

Designing and operating synthetic (non-
natural) systems that exist in a far-from-

Ignacio Colomer Utrera
Fundación Instituto Madrileño de Estudios 

Avanzados en Nanociencia (IMDEA 

Nanociencia). Madrid, Spain.

WHAT IS THE 
ORIGIN OF LIFE?
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recipe, 2D molecules-on-demand, which 
can be the clue to create novel smart 
materials that bring some light to 
fundamental physical problems and 
solutions to the actual limited electronics. 
Thus, by putting in contact two systems 
of different origin, 2D inorganic materials 
with 2D molecular materials, a new 
research line in the field of 2D molecular 
and material science will emerge. This 
ambitious approach will combine 2D 
functional molecules with 2D materials,  
in particular, superconductors and 
magnets, tuning and improving the 
properties of the 2D materials, through 
the interfacial interactions established 
with the molecules by applying an 
external stimulus.

The daily use of electronic devices such as 
powerful computers and smartphones 
have revolutionized our entire life, how we 
work, make use of free time and interact 
with each other. Electronic components 
that are forming part of these devices are 
based on inorganic materials, usually 
metals and semiconductors. However, 
their massive use implies greater power 
consumption worldwide and 
consequences for society and the 
environment. So, it is crucial to create 
more efficient and greener technologies 
based on completely different 
mechanisms.

Córdoba Castillo’s proposal will add  
an additional ingredient to the current 

Rosa Córdoba Castillo
Instituto de Ciencia Molecular (ICMol). 

Universitat de València (UV). Valencia, Spain.

HOW CAN HYBRID 
MATERIALS 
REVOLUTIONIZE 
THE CURRENT 
TECHNOLOGY?
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Multivariate MOFs (MTV-MOFs), and their 
use for the efficient and simultaneous 
removal of inorganic and organic 
contaminants often present in aquatic 
ecosystems. The number of reported 
MTV-MOFs is quite limited. This is related 
to the challenge of the synthesis itself. The 
metalloligand approach proposed herein 
will break this limitation and make possible 
the opening of new avenues in the rational 
design of MTV- MOFs. Current 
decontamination protocols are not efficient 
for the dual capture of inorganic and 
organic contaminants. Proposed MTV-
MOFs will act synergistically to efficiently 
and simultaneously capture contaminants 
of very different natures. This makes them 
great candidates to solve current 
environmental issues of aquatic 
ecosystems. 

Human activities have generated a deep 
negative impact on aquatic ecosystems. 
Existing technologies for water remediation 
have not proven to be efficient for the 
simultaneous capture of inorganic and 
organic contaminants. Current 
decontamination protocols suffer from high 
operations costs, generation of secondary 
pollutants and, even more importantly, are 
unable to remove all the contaminants 
below the permissible levels 
recommended by the World Health 
Organization. Thus, the development of 
novel and efficient technologies for 
addressing the removal of contaminants 
from aquatic systems is a major necessity 
to ensure a more sustainable future. This 
project focuses on the development of a 
next generation of Metal-Organic 
Frameworks (MOFs), known as 

Jesus Ferrando Soria
Instituto de Ciencia Molecular (ICMol). 

Universitat de València (UV). Valencia, Spain. 

CAN WE DEVELOP 
A NOVEL 
TECHNOLOGY TO 
DECONTAMINATE 
WATER 
ECOSYSTEMS?
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whose first results will be delivered in the 
forthcoming decade.

As a theoretical cosmologist, Fleury’s task 
is to ensure that the current models of the 
Universe are elaborate enough to give 
justice to these high-quality data. In 
particular, Fleury aims to determine how 
the distribution of matter in the cosmos 
affects its very observation. Why so? 
Because of gravitational lensing. This 
fascinating phenomenon is the ability of 
gravitation to bend light rays, thereby 
distorting everything we see in the sky. 
Mastering the impact of gravitational 
lensing is, therefore, crucial to accurately 
and comprehensively exploit 
cosmological observations, and hence 
unravel the secrets of dark matter and 
dark energy.

During the last 50 years, cosmology has 
unveiled two of the greatest mysteries of 
fundamental physics. On the one hand, 
83% of matter in the Universe is invisible, 
apart from its gravitational pull; despite 
overwhelming evidence of its existence, 
the nature of this dark matter remains 
unknown. On the other hand, the 
expansion of the Universe is accelerating, 
due to a form of repulsive gravitational 
phenomenon called dark energy, which is 
even more puzzling than the dark matter.

Investigating the dark matter and dark 
energy problems is, thus, the core of 
modern cosmology. For that purpose, a 
fantastic observational endeavor has been 
undertaken, with ambitious international 
programmes such as the Euclid satellite  
or the Large Synoptic Survey Telescope, 

Pierre Fleury
Instituto de Física Teórica (IFT). Universidad 

Autónoma de Madrid (UAM). Madrid, Spain.

HOW DO WE SEE 
THE UNIVERSE?
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the short term, while digital quantum 
computers hold promise in the longer run, 
as they are more complex to build.

In this project, a small-scale prototype of 
an analog quantum computer, known as 
quantum annealer, will be produced. 
Quantum annealers solve certain types of 
optimization problems by letting their 
qubits rest in their most stable energy 
configuration. A prototype consisting of 
three qubits will be measured, and 
elementary optimization problems will be 
run. This project will mark the way towards 
larger-scale analog quantum processors 
that will be developed in the recently 
founded Quantum Computing 
Technologies group at IFAE.

Quantum computers are devices that will 
transform our society by providing 
unprecedented computational capabilities. 
It is not yet known what large-scale 
quantum computers will look like. 
Currently, only small-sized prototypes have 
been realized. Two main types of quantum 
computers exist, digital and analog 
quantum computers. The former require 
sets of quantum gates applied to each of 
the constituent elements of the computer, 
known as qubits, to run quantum 
algorithms, while the latter use the intrinsic 
properties of the system to naturally find 
the solution of certain types of problems. 
Analog quantum computers are believed 
to have potential to demonstrate an 
advantage over traditional computers in 

Pol Forn Díaz
Institut de Fisica d’Altes Energies (IFAE). 

Cerdanyola del Vallès, Spain.

WHAT TYPE OF 
QUANTUM 
COMPUTER WILL 
SURPASS 
CLASSICAL 
COMPUTERS FIRST?
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multi-gram continuous processes will be 
attempted with the help of high-speed 
methodology and a start-up 
entrepreneurial venture that aims to 
optimize the advanced materials  
synthesis in the multi-gram scale.

The substitution of toxic and expensive 
current synthetic methodologies by safe 
and economic ones will definitely have  
a great impact in the production of key 
pharmaceutical active compounds in  
a cost-effective, competitive manner, 
reducing or eliminating the use of 
hazardous industrial reagents that will 
eventually contribute to the environmental 
and public health.

This project is a pioneering and structured 
effort towards the design and synthesis of 
high performance multifunctional materials 
to achieve environmentally benign 
processes in the chemical and 
pharmaceutical industry.

The latest strategies of synthetic 
chemistry and the high efficiency of 
biological systems will be combined to 
design novel polymeric materials with 
compositions and structures similar to 
those found in natural enzymes. They will 
be useful to develop the next generation 
of green methods for the synthesis of 
compounds of medical interest. Therefore, 
scale-up from milligram to large-scale 

Francisco García Cirujano
Instituto de Ciencia Molecular (ICMol). 

Universitat de València (UV). Valencia, Spain.

CAN 
PHARMACEUTICALS 
BE CLEAN AND 
EFFICIENTLY 
PREPARED?

24



This project will explore the capabilities  
of flexible MOF materials with fine  
control over the particle size to make  
them easily processable and therefore 
improve their integration into thin films  
or devices.

The obtained composite materials will 
serve to selectively capture greenhouse 
gases as well as store and release 
bioactive molecules, with direct 
implications in social issues such as 
health, energy and environment.

This project deals with the preparation of 
flexible porous materials known as 
metal-organic frameworks or MOFs. Due 
to their porous nature, these sponge-like 
materials can capture, store, and release 
essential small molecules in response to 
an external stimulus.

MOFs have transformed the use of 
classical porous systems such as active 
carbons, foams and zeolites due to their 
almost infinite chemical versatility that 
results by chemical design in extremely 
high surface areas as well as tunable pore 
size and functionality.
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In his project, Gobbi will explore the 
generation of new materials for next-
generation electronics. In particular, Gobbi 
plans to interface ultrathin inorganic 
materials characterized by remarkable 
electronic properties to organic molecules 
with unique light response. In this way, 
new hybrid materials will be generated, 
characterized by unique properties, which 
can be programmed in advance. Based  
on these hybrids, Gobbi plans to fabricate 
multi-responsive devices in which electrical 
signals can be manipulated through light 
irradiation and magnetic fields. These 
devices might find applications as sensing 
elements and as components for next-
generation computing.

Electronic devices and sensors are 
essential components of many objects of 
everyday use, including smartphones, 
modern computers, TVs and cars.

In essence, all electronic devices rely  
on the detection and manipulation of 
electrical signals, which are generated  
by electrically charged particles (electrons) 
moving in a solid material. Specific  
material properties determine how 
efficiently electrons move, making some 
materials particularly suitable for 
electronics. Therefore, the discovery of 
new materials with unusual properties  
may lead to the development of new 
technologies.
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cancer is physiologic frailty and its 
prevalence among young adults is similar 
to that of the population above 65 years, 
suggesting accelerated aging. With the 
previous in mind, iBoneFIT project includes 
two different but complimentary studies.

The first study will analyse the influence  
of a nine-month exercise and 
supplementation intervention on bone 
outcomes in growing paediatric cancer 
survivors. The second study will examine 
the associations between physiologic 
frailty and bone outcomes in young adult 
survivors of paediatric cancer. Data on 
bone tissue and body composition using 
gold-standard methods, biochemical 
markers, physical activity, fitness and 
quality of life, among others, will be 
obtained.

One out of 640 young adults is now a 
childhood cancer survivor. Endocrine 
dysfunction, which adversely influences 
bone health, represents one of the most 
common issues in paediatric cancer 
survivors. Not only is paediatric cancer  
a life-threatening condition but it also 
happens when bones develop and 
strengthen. Our skeleton acquires around 
80-90% of the adult bone mass at the end 
of adolescence and increasing bone mass 
during this period might reduce the risk of 
fracture later in life. Exercise, calcium and 
vitamin D can improve bone health in 
children, however, it is poorly understood 
whether their combined effect further 
augments this response. These young 
survivors will become, in a number of 
years, adults. One of the long-term 
consequences of surviving childhood 
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fascinating view on a microscopic world, 
which, through strong confinement,  
is made very different from our three-
dimensional world. The exploration of this 
intriguing quantum world is triggered by 
the recent discovery of novel two-
dimensional materials. Grass’ project  
will combine these new opportunities  
from material physics with advances in 
optics. The interactions between electrons 
and photons provide a flexible tool for 
probing and preparing quantum states  
of electrons and photons. Grass’ goal is  
to explore these opportunities in order to 
detect, control, and manipulate the 
quantum states of low-dimensional 
electronic systems, as an important  
step towards future quantum  
technologies.

Today’s information society is founded on 
the control over electrons in solid matter 
devices. Future technologies with 
unprecedented computational abilities are 
expected to emerge from novel control 
techniques on the quantum level. 
Quantum physics allows electrons to 
simultaneously occupy different classical 
states, but the fragility of quantum states 
makes technological applications 
challenging. A promising role is played by 
topological quantum systems. They exhibit 
robust quantum properties, encoded in  
the order of excitations, and thus, affected 
only by the exchange of excitations.  
This raises an exceptional potential  
for the development of novel quantum 
technologies. Quite apart from technological 
purposes, topological matter also offers a 
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associated with the development of this 
hematological disorder, which could be 
new therapeutic targets. For this aim, 
Javierre Martinez proposes unraveling the 
three-dimensional genome architecture  
of blood progenitors, and integrating this 
insight with blood cancer-associated 
genetic susceptibility, mutational and 
epimutational data. This project is based 
on the development of a new experimental 
and computational methodology to 
genome-wide detect the regulatory 
regions of the genome for all genes in rare 
cell types. In summary, this interdisciplinary 
project will provide unprecedented 
knowledge into our understanding of 
human haematopoiesis with a tremendous 
impact at regenerative medicine and blood 
malignancies.

Blood cancer survival rate has sharply 
improved over the last decades, but still 
remains a main biomedical challenge. This 
underscores the need for the development 
of novel therapeutic tools that rely on the 
discovery of relevant molecular targets. 
Most single nucleotide polymorphisms  
that confer susceptibility, as well as blood 
cancer-associated mutations and 
epimutations, lie in non-coding regions, 
frequently at regulatory regions, and could 
exert their functions by altering the 
regulation of the target genes that 
physically contact. Unfortunately, most 
genes controlled by each regulatory 
element are unknown. Motivated by these 
findings, Javierre Martinez is determined to 
significantly improve blood cancer clinical 
outcome by revealing novel genes 
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we know from humans. This could also be 
the case for other species, and we can 
understand the genetic basis of that. In 
some other parts of the genome, gene 
flow was not possible, because the two 
populations were too different from each 
other. In humans, this was the case for 
some genes that make us different from 
Neandertals. Kuhlwilm intends to search 
for these regions in different species to see 
if this happens more often. Kuhlwilm’s goal 
is to find regions where species become 
different from each other again and again. 
This can also help to understand what 
makes each primate species unique and 
special, not least ourselves among them.

Gene flow, the genetic exchange between 
populations, has become a topic of great 
interest in recent years. Humans mixed with 
Neandertals, and the history of our closest 
living relatives, the great apes, also shows 
such episodes. Especially interesting are 
events of gene flow from unknown 
populations, so-called “ghost” gene flow. 
Kuhlwilm aims to study what happens to 
the genome when populations mix with 
each other: Which primate populations 
show gene flow, and where did it come 
from? How does it influence their biology?

For example, the new genetic material 
sometimes helps the immune defense, as 
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Gastrointestinal alterations are one of the 
most common non-motor symptoms in 
Parkinson patients. Researchers have 
found that there is an altered microbiota 
composition in the gut of Parkinson’s 
disease patients, which could affect many 
functions of the body, including the brain. 
This project looks more deeply into the 
communication between the brain and the 
gut in Parkinson’s disease. The aim is to 
understand the contribution of an altered 
microbiota composition in the onset and/
or progression of the disease, with the 
goal of identifying possible early 
biomarkers and new therapies to  
prevent or slow down disease 
progression.

Parkinson’s disease is a common 
progressive neurodegenerative disorder of 
unknown origin that is becoming more 
frequent due to the increase in life 
expectancy. However, there are no reliable 
biomarkers that allow an early diagnosis 
nor therapies that stop or slow down its 
progression.

Currently, diagnosis requires the 
identification of the classical motor 
symptoms, which are first noticeable when 
there is already a significant neuronal loss 
in susceptible brain regions. However, PD 
patients present other non-motor 
symptoms that usually appear clinically 
before the manifestation of parkinsonism in 
a prediagnostic phase of several years.
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on nature by designing proteins from first 
principles and tailored to desired 
geometries and functions. So far, de novo 
protein design has optimized protein 
sequences for single protein structures, 
but the design of switches requires 
accounting for multiple protein 
conformations. The aim of this project  
is the development of a computational 
approach for designing protein 
conformational switches responding to 
small-molecules. Ligand-binding domains 
will be custom-designed to bind cancer 
biomarkers for developing new biosensors 
for cancer studies. The proposed 
multidisciplinary project will go beyond the 
state-of-the-art in protein switch 
engineering providing general methods for 
biotechnological and medical applications.

Life is sustained by a fine balance of 
biological activities. Biological processes 
such as metabolism, gene expression  
or cell signaling are regulated by 
sophisticated proteins having the ability to 
switch between active and inactive states 
depending on the needs of the cell and the 
environment. Protein switches detect input 
signals (small-molecules, pH changes, 
light, etc.) and undergo structural changes 
modifying their molecular function. Such 
ability to control protein function has 
inspired the engineering of protein 
switches for biotechnological applications, 
but current approaches rely on natural 
proteins, which pose a range of limitations 
making the development of novel protein 
switches extremely difficult. De novo 
protein design minimizes the dependence 

Enrique Marcos Benteo
Institut de Recerca Biomèdica  

(IRB Barcelona). Barcelona, Spain.

HOW ARE 
DESIGNER 
PROTEINS 
REVOLUTIONIZING 
BIOLOGY?

32



believe that neutrinos could have 
generated such an imbalance through a 
unique property called “charge-parity 
violation”. In order to prove whether this is 
true, Martín-Albo Simón is building a new 
experiment called DUNE that will make it 
possible to measure with unprecedented 
precision the behavior of neutrinos and 
antineutrinos. DUNE will consist of two 
neutrino detectors placed in the world’s 
most intense neutrino beam. One detector 
will record particle interactions near the 
source of the beam, at the Fermi National 
Accelerator Laboratory, near Chicago 
(USA). A second, much larger, detector  
will be installed more than a kilometer 
underground in South Dakota, 
1300 kilometers away from the source.

Neutrinos are the second most abundant 
massive elementary particles in the 
universe, but they are the least understood. 
We don’t know, for example, whether 
neutrinos and antineutrinos, their 
antimatter twins, behave the same way. 
This turns out to be a fundamental 
question. If the answer is no, it could 
explain how our universe full of matter 
came to exist. We know that matter and 
antimatter should have been created in 
equal proportions after the Big Bang.  
The annihilation into pure energy of matter 
and antimatter should have left an empty 
universe. However, the observable universe 
(galaxies, stars, our planet, ourselves) is 
entirely made of matter, with antimatter 
only found at trace levels. Physicists 
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Universe, a physical quantity that depends 
significantly on the laws of gravity.

One of the novelties of this project lies in 
the model independent approach which 
will be used, able to test classes of models 
at once while at the same time ensuring 
that the minimal physical viability 
requirements are satisfied.

Thanks to this new approach and the data 
obtained by the upcoming surveys, 
Martinelli will be able to constrain large 
classes of available models alternative to 
ΛCDM, with the possibility of either ruling 
out many of them or to detecting departures 
from the current standard model. Both 
possible outcomes would significantly 
advance our understanding of the Universe 
evolution and of the laws of gravity.

The recent improvements in cosmological 
observations have highlighted how 
different surveys provide measurements  
of cosmological quantities in tension with 
each other. Such discrepancies could be in 
principle hints of failure for the standard 
cosmological model (ΛCDM), which relies 
on the assumption that gravity is described 
by Einstein’s General Relativity. In this 
project Martinelli will investigate the 
possibility that modifying the laws of 
gravity, or introducing new energetic 
components in the Universe, could provide 
alternative cosmological models able to 
solve the observed inconsistencies.

These alternative models will be tested 
thanks to upcoming cosmological surveys, 
such as the ESA satellite Euclid, which will 
measure the distribution of matter in the 
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by immune cells. Myelin loss disrupts 
nerve impulse conduction and leads to the 
motor symptoms of MS. Myelin repair can 
occur early in disease through the 
formation of new myelin. In this project 
Mendanha Falcao’s team will investigate 
the role of CP in i) the myelination of the 
CNS, ii) the pathogenesis of MS and iii) as 
a mediator for myelin repair. By analyzing 
the transcriptome of all individual cells that 
compose the CPs in MS and comparing 
with controls, the project aims to uncover 
new molecular players in MS. The ultimate 
goal is to find pathways to modulate 
CP-born molecules and CP cellular 
composition in order to restore 
homeostasis in CPs and consequently 
improve the clinical outcome of MS 
patients.

The choroid plexus (CP) is a tissue in the 
brain that produces cerebrospinal fluid 
(CSF), a colorless body fluid whose 
described function is to provide 
mechanical protection against trauma,  
to supply nutrients and to remove waste 
from the central nervous system (CNS).  
CP lays at the interface between the 
peripheral blood and the brain and is also 
a primary entry site for immune cells into 
the CNS. Despite that CSF components 
interact with CNS cells, our understanding 
of the role of CP derived molecules in 
healthy and in neurodegenerative 
disorders such as multiple sclerosis (MS) is 
still scarce. MS is an incurable 
neurodegenerative disorder that affects up 
to 2.5 million people worldwide and it is 
characterized by the destruction of myelin 
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essential for the motor neurons, since 
structural changes in these proteins are 
lethal to motor neurons. Just like bats can 
“see” insects at night by bouncing sound 
waves off them and listening to the echo, 
by lining up these proteins in a very strong 
magnet, bouncing radio waves off them 
and processing the radio “echoes” using  
a computer, Mompeán García can take 
pictures of these proteins at different 
stages. In this way, the direct visualization, 
atom by atom, of the proteins under 
healthy and pathological states enables the 
creation of a molecular movie. This movie 
will show which molecular changes drive 
the loss of motor neurons in ALS, and the 
basis for their potential inhibition… Or how 
to cure sick neurons before they die.

Neurons are special cells that are 
responsible for sensing, thinking and 
controlling muscles. The neurons that 
control muscles are called “motor 
neurons” and in some diseases like 
Amyotrophic Lateral Sclerosis (ALS),  
the selective loss of these motor neurons 
leads to muscle paralysis and eventually 
death. The goal of the research to be 
carried out by Mompeán García is to find 
out what occurs to the motor neurons in 
ALS, as a first step towards developing 
medicines that could keep motor neurons 
from dying.

The experiments that Mompeán García is 
going to do use a powerful magnetic field 
to obtain images of key proteins that are 
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the most precise test of our understanding 
of the particle’s world.

The centerpiece of this project is the first 
and novel measurement of CP-sensitive 
observables in events with a Higgs boson 
produced in association with top quarks. 
The analysis will use the most accurate 
theoretical calculations. Innovative and 
sophisticated analysis techniques, 
including machine learning, will be 
employed to reconstruct all final state 
objects and to distinguish signal events 
from their background. It will be based on 
data recorded by the ATLAS detector at 
the Large Hadron Collider. Several 
measurements will be combined in a 
global fit to reach the ultimate precision 
and perform the first unambiguous 
measurement of the CP-structure of the 
top-Higgs coupling.

Why are we made of matter and not 
antimatter?

This is one of the unsolved questions in 
physics and one of the most exciting fields 
at the frontier of fundamental physics 
research. The best explanation for such 
observations is the possible different 
behaviour of matter under changes in 
Charge conjugation (C) and Parity (P), but 
available models and experimental data  
do not provide the required amount of 
CP-symmetry violation and other sources 
need to be identified. The Higgs sector is 
experimentally completely new and its 
investigation may reveal precious 
information. Focus is placed on the Higgs 
boson interactions with top quarks, the 
heaviest known elementary particle. The 
coupling of the Higgs to the top quark 
should be strongest and, measuring it, is 
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the energy around the cell (cell motility, 
ultrasounds, magnetic fields, etc.).

They are fabricated by integrating smart 
nanomaterials, micro and nano electro-
mechanical systems (MEMS/NEMS) and 
microelectronics. Once fabricated in a 
silicon wafer, they are released and diluted in 
a biocompatible solution for a later admi-
nistration to a cell culture, tissue or animal.

Imagine a future nanomedicine not based 
on chemistry processes, but consisting of 
“smart dust” which can electrically 
stimulate specific groups of cells of key 
organs and nerves of the body. Imagine 
effectively treating devastating diseases 
avoiding side effects or surgeries. 
Although these objectives are still far off, 
this project opens the way to this 
groundbreaking vision.

Our body is mostly regulated by electrical 
impulses. Nerves, muscles and organs use 
neural spikes as communication language. 
In fact, disorders such as epilepsy, 
Alzheimer’s and Parkinson’s diseases, 
chronic pain or depressions can be treated 
by electrical stimulation. Despite the efforts 
to miniaturize these implantable devices, 
known as electroceuticals, patients still have 
to suffer a delicate surgery and carry an 
implanted device and a battery all the time.

This project proposes the development of 
autonomous micro and nano bioelectronic 
devices for the future treatment of a huge 
variety of devastating diseases such as 
neural and motor disorders. It is based on 
the electrical stimulation of electroactive 
cells, such as muscle cells, osteoblasts 
and neurons. These tiny devices produce 
small electric potentials when harvesting 
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Who were exactly these Barbarian groups? 
What was their demographic impact on 
the local populations? Since these groups 
left no written record, all the direct 
information about their societies comes 
from Roman sources, often stereotypical, 
and from archaeological material which is 
usually open to widely different 
interpretations. In this project Olalde 
Marquínez aims to address the Barbarian 
migrations from a different and novel 
perspective, by recovering and analysing 
DNA from human remains dated to this 
period. He will use these genomic data to 
characterize the ancestry of the Barbarian 
peoples in different areas of the Roman 
Empire, and to understand patterns of 
admixture with the local populations.

During the first century CE, the richest and 
most productive areas in Europe were 
located close to the Mediterranean sea, 
while further north and east agriculture was 
less intensive. Consequently the Germanic 
and Slavic people lacked the richness of 
the Roman Empire. Both worlds had 
extreme disparities in their development 
and were largely disconnected, except for 
local trading at the frontiers. One thousand 
years later, the western Roman Empire had 
collapsed and the Barbarian migrations 
had transformed the map of Europe: 
networks of economic, political and 
cultural contact, from the Atlantic to the 
Volga and from the Baltic to the 
Mediterranean, had paved the way for the 
emergence of modern European societies.
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that is known as epigenetic memory.  
The goal of Qüesta’s research project is to 
elucidate the molecular mechanisms that 
establish and maintain epigenetic memory 
in plants. Such mechanisms allow plants 
to decide when is the optimal time for 
germination and flowering, securing both 
plant fitness and reproductive success. In 
this context, Qüesta will explore pathways 
of transcriptional gene silencing mediated 
by highly conserved chromatin repressive 
complexes and long non-coding RNAs, 
exploiting model and crop species. In the 
long term, her work will aim at generating 
plants better adapted to changing 
environments by directly modifying the 
epigenetic processes that modulate plant 
development.

Climate change represents a challenge to 
plant growth and agricultural systems.  
As sessile organisms, plants are unable to 
move around and need to align their 
development to specific external cues 
(temperature, humidity and light quality) 
from the different seasons. Therefore,  
in a scenario of global changes in 
environmental conditions, it is fundamental 
that we understand how plants perceive 
signals from their surroundings to trigger 
developmental programmes. To be capable 
of inferring seasonal information, plants 
have evolved systems to sense environmental 
signals and also to ‘remember’ previous 
exposure to these signals. In other words, 
although plants do not have a brain, they 
clearly exhibit a type of ‘molecular memory’ 
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seafaring scientific expeditions to catalog 
the organisms of the world’s surface oceans 
by DNA sequencing uncovered a vast 
diversity of protist sequences. Although 
there were roughly 500,000 different protist 
species in the catalog, only 100 species 
represented half of the total abundance 
world-wide. These 100 globally-distributed 
species must play key roles in the transfer  
of energy from photosynthesis to larger 
organisms in the oceanic food web. But,  
of these 100 species, only 8 have been 
studied in the lab, and many do not match 
any species known to science. The 
objective of this project is to isolate these 
most abundant ocean protists in the lab,  
in order to study their biology and its 
implications for global ocean ecosystems.

Half of the photosynthesis on earth occurs 
in the ocean, and half on land. On land, we 
have a relatively deep understanding of 
photosynthetic trees, grasses and other 
plants, and of the herbivores that consume 
them, providing the foundation of the 
terrestrial food web. The food web of the 
ocean, in contrast, remains somewhat of a 
mystery. One key to this mystery is a group 
of organisms known as protists. Protists are 
eukaryotes like plants and animals, but 
most species are only a single cell. Protists 
are intermediate in size between bacteria 
and the smallest animals, and occupying  
a critical part of the oceanic food web. Yet 
they have been difficult to study by standard 
techniques such as microscopy, and have 
remained largely unknown. Recently, 
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protective mechanisms that lead to 
programmed cell death. Genomic analyses 
performed in recent years revealed that  
in many cases the genetic alterations 
causing benign and malignant tumors  
are the same.

Thus, comparison of the full spectrum  
of aberrations found in benign/low-grade 
tumors and in their malignant counterparts 
could lead to the identification of the 
mechanisms resulting in fatal disease and, 
as a result, could open new avenues for 
therapeutic targeting. The main goal of 
Rivera Polo’s research is to identify these 
molecular mechanisms by studying rare 
but tremendously informative cases of 
inherited predisposition to benign 
disorders. Such rare families allow  
the study of benign tumorigenesis from the 
germline roots until disease manifestation.

Our understanding of tumor biology 
comes mostly from the study of malignant 
tumors due to their clinical implications. 
Meanwhile, research into benign or 
low-grade tumors remains limited, even 
though benign tumors are far more 
common than malignant ones.

Although benign tumors are by definition 
unable to metastasize, important clinical 
manifestations can be associated with 
benign neoplasia, contributing to morbidity 
and mortality of the patients. Low-grade 
brain tumors cause substantial disability 
through symptoms such as epilepsy, 
hydrocephaly, behavioural problems and 
neurological disturbances and, in some 
cases, can progress to malignancy. Benign 
tumors share common characteristics with 
malignant ones, including increased 
growth rate and the ability to bypass 
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genetic mutations are expected to fall 
outside the coding sequence of known 
human genes and affect regions of the 
genome with unknown, possibly regulatory, 
functions. Santpere Baro’s research is 
focused on finding these important 
mutations, particularly those affecting gene 
regulatory elements, related to brain 
human specific features. Since many of 
those features are the result of changes 
during brain development, Santpere Baro 
will pay special attention to genetic variants 
causing species differences in prenatal and 
early postnatal gene expression. This 
research is meant to provide fundamental 
knowledge on the evolution, development, 
and function of the human and non-human 
primate brain in health and disease.

The human brain possesses several unique 
features, including a three-fold increase in 
size compared to chimpanzee and 
higher-level cognitive abilities such as 
abstract thinking, syntactical-grammatical 
language, and episodic memory. In 
addition to these positive innovations, the 
human brain is specifically susceptible to 
certain neuropsychiatric disorders. All 
these evolutionary novelties are ultimately 
caused by genetic changes accumulated 
since the split with our closest extant or 
extinct relatives. Finding variants with 
evolutionary relevance represents a 
challenging task as it requires sorting 
through thousands of neutral mutations, 
comparable to searching for a needle in a 
haystack. In addition, many of these 
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Institut Hospital del Mar d’Investigacions 

Mèdiques (IMIM). Barcelona, Spain.

WHICH GENETIC 
MUTATIONS ARE 
RESPONSIBLE  
FOR HUMAN BRAIN 
SPECIALIZATIONS?
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Sousa-Victor’s project aims to understand 
how the inflammatory environment that 
exists in old organisms contributes to the 
loss of regenerative capacity of aged stem 
cells. The goal is to devise a combinatorial 
approach that simultaneously targets 
alterations in the old stem cell and regulates 
inflammation, as a strategy to improve our 
ability to restore the function of old organs. 
Sousa-Victor will start by applying these 
concepts to improve the loss of muscle 
mass and force that happens during 
ageing, a condition known as sarcopenia. 
Treatment options for sarcopenia have 
been limited by the complex nature of the 
disease. These concepts can be extended 
to other organs and improve the 
applications of regenerative medicine to  
the treatment of old patients.

Ageing is characterized by a decline in 
physiological integrity and vulnerability to 
disease. A central goal of regenerative 
medicine is the ability to restore or 
rejuvenate organs using stem cells. 
Although the consequences of ageing on 
human health are broadly apparent, the 
causes and drivers of this complex 
process are just beginning to be 
understood. An important hallmark of 
ageing is the loss of regenerative capacity 
that results from age-related changes in 
the environment of damaged organs and 
intrinsic limitations of stem cells. Thus, the 
success of regenerative therapies in 
age-related diseases depends on 
combined strategies targeted at 
overcoming these roadblocks to tissue 
repair in ageing.

Pedro Sousa-Victor
Instituto de Medicina Molecular (iMM) João 

Lobo Antunes. Universidade de Lisboa.  

Lisbon, Spain.

CAN STEM CELLS 
BE USED TO 
REJUVENATE  
OLD ORGANS?
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mountains, deserts, and seas, even for 
distances as long as 4000 km.

Talavera Mor will develop techniques to 
measure such complex behavior and the 
physiological capabilities of these tiny 
creatures. Then, Talavera Mor will look into 
the complexity of their genomes to 
understand what makes them different. 
Overall, he expects to learn what the genes 
are that make insects migratory and how 
these genes interact with the environment 
to be functional. Because insects are  
the most diverse group of animals on the 
planet, understanding this potentially 
widespread behavior is tremendously 
important for the wealth of our ecosystems.

Insects undergo long‐distance migrations 
that outnumber migrations of larger 
organisms, such as birds, both in 
abundance and biomass. Even so, our 
knowledge about why, when and how 
some insects migrate is extremely limited. 
The goal of this project is to unveil the 
genetic factors that trigger insects to 
migrate and how they manage to navigate 
to their preferred destinations.

As a model system, Talavera Mor will study 
the butterflies of the genus Vanessa, which 
have evolved to become strong migratory 
animals. For example, the species Vanessa 

cardui is the most cosmopolitan of all 
butterflies and it is known to fly over 

Gerard Talavera Mor
Instituto de Biología Evolutiva (IBE). Universitat 

Pompeu Fabra (UPF). Barcelona, Spain.

WHY DO INSECTS 
MIGRATE?
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performance of reactions inside porous 
materials. New insight into these variables 
and how they may be controlled is 
beginning to emerge via an innovative form 
of magnetic resonance imaging (MRI), 
which uses audio-frequency 
electromagnetic waves. The funding 
provided by the Junior Leader 
postdoctoral programme will allow Tayler 
to study further the motions of molecules 
at an unprecedented level of chemical and 
temporal resolution. In the future the same 
techniques could also be applied in other 
condensed matter systems such as rocks 
and inside living tissue.

Modern industrial chemical processes 
involve conversion of liquid or gaseous 
feedstocks into complex products – such 
as polymers and fuels – inside highly 
porous solid catalysts. The sustainability of 
this industry relies upon us to design more 
efficient catalytic processes, but first one 
must know how a molecule moves and 
interacts when confined inside such tight 
spaces of only a few to few hundred 
nanometers wide.

It is currently very difficult to measure at  
a molecular length scale the key 
parameters that determine the 

Michael Tayler
Institut de Ciències Fotòniques (ICFO). 

Castelldefels, Spain.
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STATISTICS

 LIFE SCIENCES   P H YS I C A L  S C I E N C E S , 
M A T H E M A T I C S  A N D  E N G I N E E R I N G

  A R T S,  H U M A N I T I E S  
A N D  S O C I A L  S C I E N C E S

10
12

AWARDED 
FELLOWSHIPS

ACCEPTED 
APPLICATIONS

121
146

PRE-SELECTED 
APPLICATIONS

20
24

12  PHYSICAL SCIENCES, 
MATHEMATICS AND ENGINEERING

10 LIFE SCIENCES

291 PROJECTS SUBMITTED

POSTDOCTORAL JUNIOR LEADER FELLOWSHIPS
2019

267

44

22

INCOMING Subprogramme

AWARDED FELLOWSHIPS

disciplines
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4  PHYSICAL SCIENCES, 
MATHEMATICS AND ENGINEERING

1  ARTS, HUMANITIES  
AND SOCIAL SCIENCES

6 LIFE SCIENCES

AWARDED 
FELLOWSHIPS

ACCEPTED 
APLICATIONS

PRE-SELECTED 
APLICATIONS

224
161

59

20
14

5

6
4
1

484 PROJECTS SUBMITTED

444

39

11

AWARDED FELLOWSHIPS

RETAINING Subprogramme

budget

10,068,300 €
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”la Caixa” Foundation continues its support 
to scientific progress and excellent 
research as key elements to improve health 
and find solutions to the main challenges 
facing humanity. The Health Research Call 
aims to give support to groundbreaking 
and highly relevant scientific projects with 
an innovative focus and an important social 
impact.

Following the strategy to promote the 
competitiveness of research in Spain and 
Portugal, ”la Caixa” Foundation enhances 
scientific impact beyond borders, whether 
in basic, clinical or translational research. 
This initiative values the transfer of 
knowledge and technology to society, 
endorsing the principles of responsible 
research and innovation.

In the first edition of the Health Research 
Call, launched last year, 20 projects were 
funded from this programme, which are 
already advancing scientific frontiers. 

In this second edition, 22 projects have 
been selected with a total funding of 
15.4M€. The main thematic areas are 
cardiovascular and metabolic diseases, 
neuroscience, infectious diseases and 
oncology. This edition also included the 
thematic area of enabling technologies 
focused on the four previous areas.

Three additional projects will been funded in 
the framework of “Iniciativa Ibérica de 
Investigação e Inovação Biomédica, i4b” 
with Fundação para a Ciência e a Tecnologia 
and the collaboration with Fundación Luzón.

Improving 
Health
through 
Research
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61 / CAN TV SERIES HELP IN IMPROVING 
POST-STROKE APHASIA?
Blanca Fuentes Gimeno
Hospital Universitario la Paz.  
Madrid, Spain.

62 / CAN NANOTECHNOLOGY HELP  
US TO RESTORE VISION?
Jose A. Garrido
Institut Català de Nanociència  
i Nanotecnologia (ICN2).  
Cerdanyola del Vallès, Spain.

63 / CAN WE STOP EBOLA?
Carmen Gil
Centro de Investigaciones Biológicas. 
Consejo Superior de Investigaciones 
Científicas (CIB-CSIC). Madrid, Spain.

64 / CAN WE RESTORE SIGHT  
WITH LIGHT REGULATED DRUGS?
Pau Gorostiza
Institute for Bioengineering of 
Catalonia (IBEC). Barcelona, Spain.

65 / WHICH TARGETED THERAPY  
WILL CURE VASCULAR 
MALFORMATIONS?
Mariona Graupera
Institut d’Investigació Biomèdica  
de Bellvitge (IDIBELL). Barcelona, 
Spain. 

66 / IS THE HEART’S ELECTRICAL  
SYSTEM THE KEY TO PREVENTING 
SUDDEN CARDIAC DEATH?
José Jalife
Centro Nacional de Investigaciones 
Cardiovasculares (CNIC). Madrid, 
Spain.

67 / CAN OBESITY BE CURED FROM  
THE BRAIN?
Miguel López
Centro de Investigación en Medicina 
Molecular y Enfermedades Crónicas 
(CiMUS). Santiago de Compostela, 
Spain.

54 / HOW DO TUMOR CELLS COMMUNICATE 
WITH EACH OTHER?
Maria Abad
Fundació Hospital Universitari Vall 
d’Hebron - Institut de Recerca 
(VHIO). Barcelona, Spain. 

55 / CITIZEN SCIENCE AND BIG DATA,  
THE NEW VACCINE FOR DENGUE?
Frederic Bartumeus
Centre d’Estudis Avançats de Blanes. 
Consejo Superior de Investigaciones 
Científicas (CEAB-CSIC). Blanes, 
Spain.

56 / CAN WE STOP METASTASIS BY 
INTERFERING WITH THE TUMOR 
ENVIRONMENT?
Eduard Batlle
Institut de Recerca Biomèdica  
(IRB Barcelona). Barcelona, Spain.

57 / CAN WE MAKE CANCER CELLS  
AGE AND STOP DIVIDING?
Maria A. Blasco
Centro Nacional de Investigaciones 
Oncológicas (CNIO).  
Madrid, Spain.

58 / WHY DO I HAVE TROUBLE READING?
Manuel Carreiras
Basque Center on Cognition,  
Brain and Language (BCBL).  
San Sebastián, Spain.

59 / DOES THE BRAIN TUNE METABOLISM 
VIA GUT BACTERIA?
Marc Claret
Institut d’Investigacions Biomèdiques 
August Pi i Sunyer (IDIBAPS). 
Barcelona, Spain.

60 / HOW IS MALARIA TRANSMISSION 
INITIATED?
Alfred Cortés Closas
Instituto de Salud Global Barcelona 
(ISGlobal). Barcelona, Spain.

HEALTH  
RESEARCH CALL
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74 / CAN WE CURE PANCREATIC CANCER 
AND PREVENT ITS RECURRENCE?
María J. Vicent
Centro de Investigación Príncipe Felipe 
(CIPF). Valencia, Spain.

75 / HOW DOES A WOMAN’S BRAIN ADAPT 
TO BECOME A MOTHER?
Oscar Vilarroya
Universitat Autònoma de Barcelona 
(UAB). Cerdanyola del Vallès, Spain.

76 / DOES THE METABOLISM HIDE  
THE SOLUTION TO TREAT ALS?
Carmen María Fernández-Martos
Fundación Hospital Nacional de 
Parapléjicos. Toledo, Spain.

77 / CAN WE CURE SEPSIS BY TARGETING 
METABOLIC RESPONSES?
Miguel Che Parreira Soares
Fundação Calouste Gulbenkian- 
Instituto Gulbenkian de Ciência.  
Lisboa, Portugal.

78 / WILL WE BE ABLE TO REGENERATE  
A SPINAL CORD INJURY?
Leonor Saúde
Institute of Molecular Medicine (iMM). 
Lisbon, Portugal.

68 / CAN WE REPROGRAM GENE EXPRESSION 
TO REDIRECT THE IMMUNE RESPONSE 
AGAINST HEPATIC CANCER?
Raúl Méndez
Institut de Recerca Biomèdica  
(IRB Barcelona). Barcelona, Spain.

69 / CAN WE HEAL A DISEASED AORTA?
Juan Miguel Redondo
Centro Nacional de Investigaciones 
Cardiovasculares (CNIC). Madrid, 
Spain.

70 / CAN WE WIN THE WAR ON TAUPATHIES 
LIKE ALZHEIMER’S?
José Antonio del Río Fernández
Institute for Bioengineering of Catalonia 
(IBEC). Barcelona, Spain.

71 / CAN WE USE A HUMAN LUNG BACTERIA 
TO CURE LUNG DISEASES?
Luis Serrano Pubul
Fundació Centre de Regulació 
Genòmica (CRG). Barcelona, Spain.

72 / CAN WE GENERATE A UNIVERSAL 
IMMUNOTHERAPY FOR CANCER?
Bruno Silva-Santos
Institute of Molecular Medicine (iMM). 
Lisbon, Portugal.

73 / HOW CAN WE STRENGTHEN OUR 
IMMUNE SYSTEM?
Marc Veldhoen
Institute of Molecular Medicine (iMM). 
Lisbon, Portugal.
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HOW DO  
TUMOR CELLS 
COMMUNICATE 
WITH EACH 
OTHER?

One of the mechanisms cells use to 
communicate with each other is the 
secretion of exosomes, small vesicles 
containing proteins and genetic material 
that act as “messengers”. In tumors, 
tumor cells use exosomes to send signals 
that promote tumor growth and 
metastasis.

Recently it has been discovered that our 
cells contain thousands of small proteins 
called micropeptides, a new class of 
proteins that have been ignored until now, 

Maria Abad
Fundació Hospital Universitari Vall d’Hebron - 

Institut de Recerca (VHIO). Barcelona, Spain. 

but that seem to have key functions in the 
regulation of many biological processes.

The project claims that tumor cells use 
micropeptides as messengers secreted  
in exosomes. Research will focus on 
pancreatic cancer, one of the most 
aggressive cancers, and will identify  
which micropeptides these tumors use  
to promote disease progression and 
metastasis, which may make it possible  
to find new biomarkers of the disease  
and to develop new therapies.

54



CITIZEN SCIENCE 
AND BIG DATA, 
THE NEW VACCINE 
FOR DENGUE?

Some of the world’s most threatening 
diseases are transmitted by mosquitoes. 
These include dengue, yellow fever, zika 
and chikungunya, all transmitted by the 
tiger mosquito (Aedes albopictus) and by 
Aedes aegypti. These viral diseases impose 
enormous economic and health burdens.

The expansion of the tiger mosquito in the 
Iberian Peninsula. The recent appearance 
of Aedes aegypti in the Canary Islands. 
The increasing spread of viruses caused 
by people moving between countries. 
Globalization. All of this generates a 
situation of risk that poses new challenges 
for public health.

Faced with this threat, the project 
proposes a new way of undertaking 

Frederic Bartumeus
Centre d’Estudis Avançats de Blanes. Consejo 

Superior de Investigaciones Científicas (CEAB-

CSIC). Blanes, Spain.

epidemiology. A new approach that 
combines citizen participation, 
epidemiological and environmental data to 
create mathematical models that 
estimate, in real time, the areas of greatest 
risk of transmission of these diseases. In 
other words, models capable of detecting 
where a local outbreak could originate in 
Spain.

An open innovation project that will be 
able to transform Big Data into useful 
information that anticipates responses at 
the public health level. In short, a new way 
of managing and analyzing information 
through new technologies will be crucial 
to organize effective responses to 
possible outbreaks of mosquito-borne 
diseases.
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those of the colon and rectum. The main 
goal of this project is to find out how this 
protection is built around the initiating cells 
of metastasis that allows the regeneration 
of the tumor by circumventing the 
surveillance of the immune system. To do 
this, Batlle will analyze the interaction of 
malignant cells with those present in the 
liver, and will intervene in the tumor 
environment using genetic tools to define 
its weak points. By doing so, Batlle hopes 
to contribute to the development of new 
therapies aimed at halting this strategy in 
patients with advanced colorectal cancer. 
These therapies may also be useful for 
other types of solid tumors that use similar 
mechanisms to evade the action of the 
immune system.

Colorectal cancer kills an estimated 
700,000 people worldwide each year. 
Most patients succumb to the disease due 
to the presence of metastasis, either at the 
time of diagnosis, or after its onset during 
the first few years after curative therapy. 
Metastases can affect up to 40% of 
patients diagnosed with colorectal cancer 
and lead to a dramatic reduction in cancer 
survival. Current therapies in most cases 
are not effective in eliminating metastatic 
disease.

Tumor cells have been shown to modify 
their immediate environment to evade the 
action of the immune system and to be 
able to regenerate a new tumor in organs 
with characteristics very different from 

Eduard Batlle
Institut de Recerca Biomèdica (IRB Barcelona). 

Barcelona, Spain.

CAN WE STOP 
METASTASIS BY 
INTERFERING  
WITH THE TUMOR 
ENVIRONMENT?
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In cancer, these proteins mutate and do 
not function well.

The project seeks to identify the regulation 
of these proteins in order to achieve new 
therapeutic targets by inhibiting their 
function and managing to curb tumors. In 
this sense, progress will make it possible 
to control a new level of cancer regulation.

The ends of the chromosomes – telomeres 
– shorten with the passage of time.  
These alterations play a crucial role in the 
emergence of age-related diseases,  
such as cancer.

Certain proteins, such as shelterins, act as 
a wrapper that covers and protects these 
final DNA sequences in the chromosomes. 

Maria A. Blasco
Centro Nacional de Investigaciones Oncológicas 

(CNIO). Madrid, Spain.

CAN WE MAKE 
CANCER CELLS 
AGE AND STOP 
DIVIDING?
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of dyslexia has focused on the cerebral 
cortex. However, this project focuses on 
the thalamus, a brain structure that filters 
out sensory stimuli that contribute to 
reading before they reach the cerebral 
cortex. Specifically, Carreiras investigates 
the functioning of thalamocortical circuits, 
which communicate the different nuclei  
of the thalamus with different areas of the 
cerebral cortex. This new approach could 
shed light on why there are people with 
learning and reading difficulties.

The ability to read is an essential ability in 
modern societies to exchange knowledge, 
promote human progress and exercise  
our rights as citizens. In addition, reading 
allows the development of other cognitive 
abilities, being one of the pillars of the 
educational system. However, one in ten 
people has difficulty learning to read.

Dyslexia is a neurodevelopmental disorder 
whose etiology has yet to be clarified. 
Much of the research on the neural bases 

Manuel Carreiras
Basque Center on Cognition, Brain and 

Language (BCBL). San Sebastián, Spain.

WHY DO I HAVE 
TROUBLE READING?

58



attention. On the other hand, the 
influence of the brain on the microbiota 
has not.

The project focuses on understanding the 
influence of the brain on the bacterial 
composition of the intestine. In particular, 
the modulating effects of the 
hypothalamus, a region that contributes  
to the control of the energy balance,  
on the composition of the microbiota  
and intestinal function.

Obesity is a public health problem for 
which there is no effective treatment. In the 
search for new therapies it is essential to 
better understand the mechanisms 
underlying this epidemic.

In recent years, research has focused on 
the role played in the development of 
obesity and diabetes by bacteria living in 
the intestines, the microbiota. Their 
influence on the regulation of appetite and 
metabolism has received significant 

Marc Claret
Institut d’Investigacions Biomèdiques August Pi i 

Sunyer (IDIBAPS). Barcelona, Spain.

DOES THE  
BRAIN TUNE 
METABOLISM VIA 
GUT BACTERIA?
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This project seeks to understand the 
conversion of asexual parasites into sexual 
forms. Some regulators of the process 
have recently been identified, but the first 
step is still unknown. A thorough 
understanding of the process will facilitate 
the development of new strategies to curb 
malaria transmission.

Malaria is a parasitic disease that is 
transmitted to humans through the bites of 
infected Anopheles mosquitoes. The most 
severe forms are produced by parasites of 
the species Plasmodium falciparum. In the 
bloodstream, most parasites multiply 
asexually, but only those that become 
sexual forms are able to infect a mosquito 
to continue its life cycle and spread the 
disease to other humans.

Alfred Cortés Closas
Instituto de Salud Global Barcelona (ISGlobal). 

Barcelona, Spain.

HOW IS MALARIA 
TRANSMISSION 
INITIATED?
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This project proposes a therapy to treat 
aphasia by way of dubbing scenes of 
television series resembling daily-life 
situations. These scenes contain the 
words or sentences that patients with 
stroke and their caregivers have reported 
to be relevant enough to improve their 
communication and quality of life. 
Consequently, this therapy aims to be 
integrative, patient-centered, yet universal 
and exportable to other languages, given 
the diversity of the audiovisual industry.

Stroke survivors suffer different sequelae, 
including aphasia, a language disorder that 
affects nearly half of those afflicted. 
Aphasia entails the impairment of speech 
production, writing, reading and oral 
understanding. Therefore, patients  
with aphasia face major difficulties to 
communicate with their family and friends 
in their daily life. Unfortunately, despite 
scientific and technical advances, many 
patients do not recover fully and this 
diminishes their quality of life.

Blanca Fuentes Gimeno
Hospital Universitario la Paz.  

Madrid, Spain.

CAN TV SERIES 
HELP IN IMPROVING 
POST-STROKE 
APHASIA?
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In certain degenerative retinal diseases, 
such as retinitis pigmentosa or age-related 
macular degeneration, photosensitive cells 
cease to function but often the neural 
circuits that send information to the brain 
remain intact.

i-VISION proposes the development of a 
new generation of bionic retinal prostheses 
for people who are blind due to these 
diseases, which allows the restoration of 
visual acuity in an artificial way by means  
of electrical stimuli. These stimuli will allow 
the visual information of the environment 
from an external camera to be sent 
through the optic nerve.

The challenge lies in the implementation of 
thousands of micrometric scale electrodes 
on the retina, combined with the 
application of new strategies for 

CAN 
NANOTECHNOLOGY 
HELP US TO 
RESTORE VISION?

Jose A. Garrido
Institut Català de Nanociència  

i Nanotecnologia (ICN2).  

Cerdanyola del Vallès, Spain.

stimulating its electrical activity to adapt it 
to the needs of each patient.

To meet this multidisciplinary challenge 
i-VISION proposes a revolutionary 
technology that combines the use of a new 
generation of graphite electrodes capable 
of bidirectional communication with the 
retina, along with new self-regulating 
stimulation strategies. This technology will 
allow access to a new understanding of 
retina-brain connectivity and at the same 
time create a personalized map of each 
patient’s retina.

The results of this project will allow 
progress towards restoring vision in 
patients affected by degenerative diseases 
through the use of new solutions that 
combine nanotechnology and 
neuroelectronics.
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CAN WE STOP 
EBOLA?

The Ebola virus disease is a very serious 
disease with high human mortality rates: 
outbreaks can reach a mortality rate of 
50%. The vaccines developed so far have 
not yet been evaluated globally and 
complementary treatment with therapeutic 
antivirals is necessary.

Carmen Gil
Centro de Investigaciones Biológicas.  

Consejo Superior de Investigaciones Científicas 

(CIB-CSIC). Madrid, Spain.

The aim of the project is to develop 
antivirals capable of blocking the cellular 
receptor of the virus to avoid invasion by 
the virus. Once these compounds are 
developed, efficacy will be tested in animal 
models for the subsequent design of a 
clinical transfer strategy.
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the retina, using intelligent drugs that are 
activated by light and act as molecular 
prostheses.

The project’s researchers have already 
managed to restore the vision of fish in  
a matter of seconds. Now they want to 
validate the same technique in other animal 
models, as well as to restore a human 
retina’s sensitivity to light in the laboratory.

Certain degenerative diseases of the 
retina, such as retinitis pigmentosa, cause 
blindness due to progressive degeneration 
of the cones and rods, which are light-
sensitive cells.

However, in these types of blindness the 
neuronal circuits of the retina remain intact. 
Therefore, current research focuses on 
providing light sensitivity to the neurons of 

Pau Gorostiza (PROJECT LEADER)

Institute for Bioengineering of Catalonia (IBEC). 

Barcelona, Spain.

CAN WE RESTORE 
SIGHT WITH LIGHT 
REGULATED 
DRUGS?

Josep Samitier (Director)

Institute for Bioengineering of Catalonia (IBEC), 

host institution of the project.
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organs. There are two types of 
malformations: those that affect the veins 
and those that damage the arteries, each 
caused by a different mutation.

Current treatments are very invasive.  
For this reason, the project proposes  
to study the molecular mechanisms 
underlying these neglected diseases  
and to find new therapies for vascular 
malformations.

Vascular malformations are a 
heterogeneous group of diseases caused 
by an alteration of the growth or formation 
of blood vessels that produce functional 
alterations in the tissues where they are 
found. There is no treatment for these 
pathologies, which mainly affect children 
and young adults.

These pathologies are painful and cause 
bleeding, infections and can even damage 

Mariona Graupera
Institut d’Investigació Biomèdica de Bellvitge 

(IDIBELL). Barcelona, Spain. 

WHICH TARGETED 
THERAPY WILL 
CURE VASCULAR 
MALFORMATIONS?
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ability to contract due to unknown causes. 
Sudden cardiac death is uncommon but 
particularly tragic in children and young 
people.

The project focuses on the molecular basis 
of the ion channels responsible for the 
electrical system of the heart toward 
understanding why inheritable cardiac 
diseases lead to arrhythmias and sudden 
death.

Arrhythmias and sudden cardiac death are 
an important public health problem in 
industrialized countries. Among people 
younger than 40 years, hereditary 
cardiomyopathies and ion channel 
diseases are the most common cause  
of sudden death.

In arrhythmias that cause sudden death, 
the cardiac electrical system becomes 
disordered, which impairs the heart´s 

José Jalife
Centro Nacional de Investigaciones 

Cardiovasculares (CNIC). Madrid, Spain.

IS THE HEART’S 
ELECTRICAL  
SYSTEM THE KEY TO 
PREVENTING SUDDEN 
CARDIAC DEATH?
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found in the brain, specifically in the 
hypothalamus, which affects the regulation 
of food intake and energy balance, among 
others.

The project proposes to reach these 
therapeutic targets in the central nervous 
system, without intervening directly in the 
skull, through the use of exosomes. These 
extracellular vesicles would allow non-
invasive access to the brain by way of the 
bloodstream to treat obesity.

Obesity and its complications are a public 
health problem bordering on the scope  
of a pandemic. Currently, some drug 
therapies show promising results in 
reducing weight, but they remain 
unregulated by drug agencies because of 
the many associated side effects.

Obesity is a complex problem in which 
different regulatory mechanisms converge, 
ranging from appetite control to body 
mass. Many of these mechanisms are 

Miguel López
Centro de Investigación en Medicina Molecular 

y Enfermedades Crónicas (CiMUS). Santiago  

de Compostela, Spain.

CAN OBESITY  
BE CURED FROM  
THE BRAIN?
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prolonged activation in time causes 
hepatocytes to generate around them an 
inflammatory environment that promotes 
the formation of tumors.

The project aims to understand the 
deregulation of these RNA-binding 
proteins and how they affect liver 
inflammation and immune system 
response. This knowledge will be used  
in the search for new drugs that are able  
to reverse the effect of obesity on gene 
expression and thus find a new  
generation of drugs against liver  
cancer.

Cases of liver cancer are on the rise, an 
increase that is related to diet and the 
obesity epidemic. Liver cancer is the 
second deadliest type of cancer. Current 
treatment options are very limited and in 
most cases patients do not respond to 
immunotherapy.

In response to hypercaloric diets, liver cells 
undergo dramatic changes in their gene 
expression and may contribute to the 
development of liver tumors. These 
changes are, in part, mediated by RNA 
binding proteins that are permanently 
affected in conditions of obesity. This 

Raúl Méndez
Institut de Recerca Biomèdica (IRB Barcelona). 

Barcelona, Spain.

CAN WE REPROGRAM  
GENE EXPRESSION  
TO REDIRECT THE 
IMMUNE RESPONSE 
AGAINST HEPATIC 
CANCER?
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rupture of the aorta. However, there are  
no drugs that achieve the same effect.

In this sense, the project seeks to find new 
pharmacological therapies based on the 
inhibition of proteins whose alteration 
leads to the formation of the aneurysm.  
In addition, it seeks to delve into the 
pathology of Marfan syndrome and 
improve the diagnosis and prognosis of 
the disease.

Marfan syndrome is a minority disease 
affecting the cardiovascular system. The 
main clinical complication of this disease is 
the high risk of developing a thoracic aortic 
aneurysm. In this pathology, the blood 
vessel dilates and can rupture, causing 
death.

The only current treatment that improves 
the patient’s life expectancy and quality of 
life is a surgical intervention to prevent 

Juan Miguel Redondo
Centro Nacional de Investigaciones 

Cardiovasculares (CNIC). Madrid, Spain.

CAN WE HEAL A 
DISEASED AORTA?
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target for treating cognitive disabilities in 
some diseases, after strategies aimed at 
treating beta-amyloid accumulations  
have not fully worked in Alzheimer’s 
disease.

The project aims to dissect the molecular 
mechanisms involved in the appearance 
and propagation of the tau protein in  
brain cells, both in neurons and glial  
cells, in order to design new therapies  
to stop its propagation in different 
tauopathies.

The tau protein, associated with various 
neurodegenerative processes called 
tauopathies, is present in numerous 
diseases such as Alzheimer’s disease. But 
these tauopathies may vary depending on 
the specific characteristics of the protein 
and what type of cell they are found in. All 
these factors manifest themselves with 
different clinical symptoms depending on 
the disease.

In recent years, the tau protein has been 
shown to be an alternative therapeutic 

José Antonio del Río Fernández
Institute for Bioengineering of Catalonia (IBEC). 

Barcelona, Spain
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The project seeks new therapies for this 
type of pneumonia based on the design  
of genetically modified bacteria to 
administer agents that dissolve the biofilm, 
kill pathogenic bacteria and reduce 
inflammation locally. The aim is to 
determine the efficacy and safety of these 
cellular compounds in a preliminary animal 
model.

In Europe, infectious diseases are the 
second leading cause of death. Among 
them, bacterial pneumonias are the most 
common. In bacterial infections, the 
creation of a biofilm allows adhesion to 
surrounding tissues and protects bacteria 
against the immune response as well as 
promoting resistance to antibiotics.  
The risk is greater in patients with chronic 
respiratory diseases and in patients 
requiring hospital admission, endotracheal 
intubation or assisted ventilation.

Luis Serrano Pubul
Fundació Centre de Regulació Genòmica (CRG). 

Barcelona, Spain.

CAN WE USE A 
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This project is based on the design  
of a new technology focusing on a  
specific subtype of antitumor T cells. 
These cells, which come from a healthy 
donor, can be transplanted into any  
cancer patient, becoming a universal, 
effective and safe treatment for cancer 
patients.

Cancer is the second leading cause of 
death in developed countries. Many 
patients do not respond to current 
treatments. But immunotherapy combines 
hope: stimulation of the patient’s own 
defenses has become a new weapon  
to combat both tumor and metastasis.

One type of immunotherapy focuses on  
T cells, which are a type of immune cells 
that fight infection. Therapy consists of 
removing these cells from the patient 
through the blood, modifying them in the 
laboratory and replacing them in the person 
with the ability to recognize cancer cells.

Bruno Silva-Santos
Institute of Molecular Medicine (iMM). Lisbon, 

Portugal.

CAN WE GENERATE  
A UNIVERSAL 
IMMUNOTHERAPY 
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Iniciativa Ibérica de Investigación e 
Innovación Biomedica, i4b
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presence of these tissue cells represents 
an enormous potential for protection and 
their mechanisms of action are still 
unknown.

The project aims to better understand how 
these lymphocytes function and contribute 
to the immune response.

White blood cells are part of the body’s 
immune system to fight infection and other 
diseases. Lymphocytes (B cells and  
T cells) are types of white blood cells. 
B-lymphocytes make the antibodies that 
protect us from infection. Vaccines train the 
memory of these cells to protect us against 
future pathogens. T-lymphocytes help 
control immune responses. These cells are 
found in the bloodstream and travel 
through it to the tissues that need them.

Recently, scientists have observed 
lymphocytes residing in tissues that do  
not circulate through the blood. The 

Marc Veldhoen
Institute of Molecular Medicine (iMM). Lisbon, 

Portugal.

HOW CAN WE 
STRENGTHEN OUR 
IMMUNE SYSTEM?

Iniciativa Ibérica de Investigación e 
Innovación Biomedica, i4b
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tumor cells in the pancreas without 
damaging other healthy cells and  
organs.

In addition, researchers want to develop  
a nanovaccine to harness the patient’s 
immune system to prevent tumor 
recurrence years later. In this way, 
scientists hope to increase the life 
expectancy of these patients by prevention 
as well as tumor regression.

Pancreatic cancer, in particular ductal 
carcinoma of the pancreas, is one of the 
most virulent forms of cancer. In the first 
year of diagnosis 90% of patients die. 
Current therapies, from chemotherapy to 
immunotherapy, only increase people’s life 
expectancy by a few months.

The project aims to design 
nanopharmaceuticals containing specific 
therapies capable of selectively killing 

María J. Vicent
Centro de Investigación Príncipe Felipe (CIPF). 

Valencia, Spain.
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establish the when and how the brain is 
reorganized during pregnancy, as well as 
to identify the hormonal mediators that 
induce and conduct the brain 
reorganization. The ultimate aim is to 
associate the hormonal and neural 
findings with the maternal behavior, as 
well as with post-partum mental 
disorders.

During pregnancy, the brain is modified so 
as to prepare women for the challenges of 
motherhood. The researchers have 
revealed that there is a network of brain 
areas that experience important changes, 
which persist at least two years, and that 
contribute to how a mother relates with her 
baby.

There are, nevertheless, many questions 
still to be addressed. The project plans to 

Oscar Vilarroya
Universitat Autònoma de Barcelona (UAB). 

Cerdanyola del Vallès, Spain.

HOW DOES A 
WOMAN’S BRAIN 
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BECOME A 
MOTHER?
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because of its direct impact on 
metabolism.

Obesity affects leptin, a hormone with  
a key role in regulating appetite and 
inflammation. The project will analyze  
its relationship with the risk of developing 
ALS to find new therapies to treat this 
disease.

Amyotrophic lateral sclerosis (ALS) is a 
neurodegenerative disease of muscular 
type, which causes a progressive paralysis 
of mortal prognosis. To date, there is no 
effective treatment to stop this pathology, 
which affects up to three people per 
100,000 inhabitants in Europe.

New scientific evidence shows the  
positive relationship between risk factors 
associated with current lifestyle, related  
to metabolism and ALS. In fact, obesity  
is associated with a lower risk of 
developing ALS and confers a survival 
advantage on patients with the disease 

Carmen María Fernández-Martos
Fundación Hospital Nacional de Parapléjicos. 

Toledo, Spain.

DOES METABOLISM 
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The project focuses on the study of genes 
associated with the regulation of glucose 
metabolism, involved in the development 
of the disease. The research will analyze 
the molecular mechanisms of the liver, 
pancreas and skeletal muscle of mice  
and then apply it to humans.

Sepsis is a disease caused by an 
uncontrolled response of our body against 
a bacterial infection. Antibiotics do not 
always work to combat sepsis, which 
affects about 30 million people a year  
and kills 6 million.

Sepsis causes physiological alterations 
that affect glucose metabolism and organ 
dysfunction until organ failure. The project 
proposes to develop new therapeutic 
strategies not focused on eliminating 
bacteria, such as antibiotics, but on 
preventing organ failure.

Miguel Che Parreira Soares
Fundação Calouste Gulbenkian- Instituto 

Gulbenkian de Ciência. Lisboa, Portugal.
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RESPONSES?

Iniciativa Ibérica de Investigación e 
Innovación Biomedica, i4b
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around the lesion, a repair mechanism  
that has been little studied until now.

The project focuses on analyzing the role 
of senescence, traditionally associated 
with cellular aging, in spinal cord 
regeneration. The accumulation of 
senescent cells in the injured area, which 
does not occur in zebrafish, would hinder 
the ability to recover after a spinal cord 
injury in humans. Understanding this 
process may open the door to new spinal 
cord regeneration therapies.

Spinal cord injury has very serious and 
often irreversible consequences, ranging 
from chronic pain to paralysis depending 
on the level of the injury. Falls and traffic 
accidents are the most frequent cause of 
this type of injury and mainly affect young 
people. Although many efforts have been 
made to find effective therapies, spinal 
cord injury continues to drastically 
diminish the quality of life of sufferers and 
their families, at a very high cost to 
society.

In humans, as in all other mammals, there 
is no regeneration of the injured spinal 
cord. On the other hand, other species 
such as the zebrafish have an astonishing 
ability to recover mobility and sensitivity 
thanks to the stimulation of the cells 

Leonor Saúde
Institute of Molecular Medicine (iMM).  

Lisbon, Portugal.
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632 PROJECTS 
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75 PRE-SELECTED 

22 AWARDED 

15,376,337 €

HEALTH RESEARCH CALL FOR PROPOSALS
2019
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165 SUBMITTED 
NEUROSCIENCE

5
15

149 SUBMITTED
ONCOLOGY

5
15

121 SUBMITTED
INFECTIOUS DISEASE

4
15

79 SUBMITTED 
CARDIOVASCULAR AND  

ASSOCIATED METABOLIC DISEASES

4
15

118 SUBMITTED 
ENABLING TECHNOLOGIES

4
15

  AWARDED 
(Expert Panel)

   PRE-SELECTED 
(Peer review)

632 
PROJECTS 

SUBMITTED

DISTRIBUTION OF PROJECTS 
by thematic area
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Services and 
products with 
value for 
society

BAC KGRO U N D
CaixaImpulse aims to transform scientific 
knowledge originating in research centers, 
universities and hospitals into services and 
products that generate value for society. 
This is achieved through the creation of 
new companies or through technological 
transfer agreements such as licensing.

The programme began in 2015, as a result 
of the combined effort of ”la Caixa” 
Foundation, with experience in the 
management of research support activities, 
and Caixa Capital Risc, with knowledge  
in the market of new technological 
companies. A total of 78 projects have 
benefited from this programme, which 
provides a grant (up to € 100,000) to 
develop valorization tasks that will bring the 
scientific project closer to the market.  
The research groups that receive support 
also benefit from a training programme, 
mentoring in entrepreneurship and access 
to experts in different areas of innovation.

The CaixaImpulse programme is also 
supported by EIT Health (European 

Institute of Technology). EIT Health is a 
consortium of companies, universities, and 
research centres committed to promote 
innovation in Europe in the fields of 
biomedicine and health.

N OV E LT I ES  O F  T H E  2 019  CA L L
“Strengthening the Internationalization  
of the Programme”.

The programme’s internationalization 
began in the 2017 call, which opened to 
Portugal. In 2018, ”la Caixa” Foundation 
committed itself to opening the call to other 
EU countries through a collaboration with 
EIT Health.

2019 has seen the programme’s definitive 
internationalization. The 2019 call received 
102 eligible proposals, of which 20% were 
candidates from outside Spain.

In terms of the business areas of the 
proposals, the largest area has been 
Therapeutics (52%), followed by MedTech 
– medical devices and in vitro diagnostics – 
(38%), and Digital Health (10%).
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CAIXA  
IMPULSE

M A I N  I M PACT  DATA
So far, out of the 99 sponsored projects, 
14 companies have been incorporated and 
one project has built a services platform  
at the research center it came from.

For 2019, ”la Caixa” Foundation has 
launched an extension of Caixaimpulse, 
the CaixaImpuse Consolidate call. This 
new call aims to support more mature 
innovative solutions in Health Sciences  
that have been validated, are protected 
and show a clear roadmap to 
commercialization.

In collaboration with: 

With the support of:
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91 / WILL CANCER BE A CHRONIC 
DISEASE?
Angélica Figueroa Conde-Valvís
Fundación Profesor Nóvoa Santos.  
A Coruña, Spain. 

92 / HOW TO IMPROVE THE  
TREATMENT OF RHEUMATOID 
ARTHRITIS?
Josep M. Grinyó
Fundació Bosch i Gimpera. 
Barcelona, Spain.

93 / CAN WE SPECIFICALLY TARGET 
HUMAN METABOLISM WITH A 
BACTERIUM?
Isabel Huber Ruano
Institut d’Investigació Sanitària  
Pere Virgili (IISPV). Reus, Spain. 

94 / HOW CAN WE STOP CANCER CELLS’ 
RESISTANCE TO TREATMENTS?
Gabriela Jiménez Valerio
Institut d’Investigació Biomèdica  
de Bellvitge (IDIBELL). Barcelona, 
Spain. 

95 / CAN ELDERLY PEOPLE  
RESTORE THEIR CLOSE-UP SIGHT?
Susana Marcos
Instituto de Óptica. Consejo  
Superior de Investigaciones 
Científicas (IO-CSIC). Madrid, Spain. 

86 / CAN WE PREDICT THE QUALITY  
OF LIFE AFTER A HEMORRHAGE?
Marcin Wojciech Balcerzyk
Universidad de Sevilla (US).  
Seville, Spain. 

87 / CAN DEMENTIA BE DIAGNOSED  
WITH A SIMPLE BLOOD TEST?
Katrin Beyer
Institute for Health Science Research 
Germans Trias i Pujol (IGTP). 
Badalona, Spain. 

88 / CAN WE MONITOR KIDNEY FIBROSIS 
NON-INVASIVELY?
Francesc E. Borràs
Institute for Health Science Research 
Germans Trias i Pujol (IGTP). 
Badalona, Spain. 

89 / HOW CAN WE IMPROVE  
THE DIAGNOSIS OF  
ALZHEIMER DISEASE?
Juan Domingo Gispert
BarcelonaBeta Brain Research 
Center (BBRC). Barcelona, Spain.

90 / HOW CAN A SOCIAL ROBOT  
IMPROVE REHABILITATION 
THERAPIES?
Fernando Fernández Rebollo
Universidad Carlos III de Madrid 
(UC3M). Madrid, Spain. 

CAIXAIMPULSE
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102 / CAN WE FIND A TREATMENT FOR 
MITOCHONDRIAL DISEASE?
Albert Quintana
Universitat Autònoma de Barcelona 
(UAB). Cerdanyola del Vallès, Spain. 

103 / HOW CAN WE GET CLOSER TO  
THE DEFINITIVE CURE OF  
TYPE 1 DIABETES?
María Salazar Roa
Centro Nacional de Investigaciones 
Oncológicas (CNIO). Madrid, Spain.

104 / HOW TO IMPROVE THE QUALITY  
OF LIFE IN BLADDER CANCER PATIENTS?
Samuel Sánchez Ordóñez
Institute for Bioengineering of Catalonia 
(IBEC). Barcelona, Spain.

105 / HOW CAN WE IMPROVE THE TRANSPORT 
OF DRUGS TO THE BRAIN?
Meritxell Teixidó
Institut de Recerca Biomèdica  
(IRB Barcelona). Barcelona, Spain.

106 / CAN WE USE NOVEL  
NEUROELECTRONIC IMPLANTS  
TO TREAT BRAIN DISORDERS?
Damià Viana
Institut Català de Nanociència  
i Nanotecnologia (ICN2).  
Cerdanyola del Vallès, Spain. 

96 / WHAT CAN BE A GOOD RESPONDER TO 
THE TREATMENT OF ISCHEMIC STROKE?
Alicia Martínez Piñeiro
Institute for Health Science Research 
Germans Trias i Pujol (IGTP).  
Badalona, Spain. 

97 / CAN WE ANTICIPATE INFECTIONS  
AND AVOID THE UNNECESSARY USE  
OF ANTIBIOTICS?
Jimmy Martins
Universidade de Coimbra. Coimbra, 
Portugal. 

98 / HOW CAN MICROSCOPES HELP DESIGN 
BETTER PHARMACEUTICAL 
COMPOUNDS?
Mario Montes Usategui
Fundació Bosch i Gimpera.  
Barcelona, Spain.

99 / HOW CAN WE USE NEW MOLECULAR 
TOOLS TO LEVERAGE THE 
BIOTECHNOLOGY INDUSTRY?
Alexandra Moreira
Instituto de Biologia Molecular e 
Celular (IBMC). Porto, Portugal. 

100 / WILL PROTEIN MODULATION (TDP-43) 
BE KEY TO CURE ALS?
Valle Palomo
Centro de Investigaciones Biológicas. 
Consejo Superior de Investigaciones 
Científicas (CIB-CSIC). Madrid, Spain. 

101 / IS IT POSSIBLE TO TREAT AGITATED 
PATIENTS THROUGH A RELIABLE 
PROCEDURE?
Xavier Pérez Acebo
Institut d’Investigació i Innovació  
Parc Taulí (I3PT). Sabadell, Spain. 
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CAN WE PREDICT 
THE QUALITY  
OF LIFE AFTER  
A HEMORRHAGE?

Subarachnoid Haemorrhage (SAH) consists 
of a spill of blood in the space between the 
meningeal structures that surround the 
brain. Its incidence is estimated at between 
4-28/100,000 inhabitants, often followed 
by vasospasm and/or delayed cerebral 
ischemia (Vs/DCI) 3-14 days after the 
primary event. Mortality is 28-55% and 
morbidity 90%. Precision in the 
classification of the SAH is very dependent 
on the quality of Computed Tomography 
(CT) and the ability of the medical 
professional who interprets it.

A patent-pending method has been 
developed for calculating the probabilities 
of Vs/DCI and death of the patient based 
on CT head scan in the emergency room. 
With basic clinical data of Hunt-Hess and 
World Federation of Neurosurgical 
Societies (WFNS) neurological evaluation of 
the patient allows obtaining the probabilities 
within 1-5 minutes from uploading the CT 
image and clinical data to a web app.

Marcin Wojciech Balcerzyk
Universidad de Sevilla (US).  

Seville, Spain. 

As far as the researchers know, no such 
automatic service is currently available on 
the market. There are two software 
systems which help evaluation of another 
brain pathology, stroke: iSchemaView 
RAPID, Brainomix e-ASPECT and Viz LVO 
of Viz.ai. The patent-pending method can 
be developed as independent Software-
as-a-Service (SaaS) or be incorporated 
into CT acquisition computers.

The project aims to bring this SaaS to 
market by executing all necessary actions 
for it to be a medical device including but 
not limited to freedom-to-operate, CE 
0123 & Food and Drug Administration 
(FDA) certification and initiation of 
incorporation as a company. The project 
also intends to extend it to Intracerebral 
Haemorrhage (IH) and calculation of mRS 
and Glasgow Outcome Scale (GOS) 
outcome with Artificial Intelligence 
methods using about 200 SAH and 800 IH 
3D CT images to train with.
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CAN DEMENTIA BE 
DIAGNOSED WITH 
A SIMPLE BLOOD 
TEST?

In the project “Blood miRNAs as 
diagnostic tool for dementia with Lewy 
bodies,” markers for the clinical and 
differential diagnosis of dementia with 
Lewy bodies (DLB) will be validated. DLB  
is after Alzheimer Disease (AD) the most 
frequent cause of dementia representing 
an increasing health problem. Due to 
pathological and clinical overlap with AD, 
DLB is difficult to diagnose with 
misdiagnosis rates up to 80%. 
Misdiagnosed DLB patients receive 
erroneous treatment, often showing 
adverse reactions. Prevalence of 
degenerative dementia is about 10% for 
an aged population over 60 years.  
This prevalence even increases with age 
and shows especially elevated rates in 
developing countries. In 2015, about 20% 

Katrin Beyer
Institute for Health Science Research Germans 

Trias i Pujol (IGTP). Badalona, Spain. 

of the Spanish population was older than 
65 years, meaning that about 
80,000 individuals will develop dementia 
each year with potential application of  
the project’s diagnostic test. Whereas the 
number of deaths caused by diseases like 
HIV, stroke, heart disease and prostate 
cancer has diminished over the last ten 
years, the number of deaths caused by 
degenerative dementias is significantly 
increasing. Therefore, a precise diagnosis 
will be necessary to guarantee appropriate 
treatments from the very beginning of the 
disease. Only early detection will help  
to slow down disease progression  
and to revert it in the future. The specific 
objectives of the project are to validate  
the data in an independent cohort and to 
develop a prototype of the diagnostic test.
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degree of graft fibrosis (biopsy-proven). 
Particularly, graft fibrosis is considered a 
primary actor in the chronic dysfunction  
of the kidney and, in most cases, of 
graft-loss. Borràs’ group has found 
increased levels of a protein (SEQ1920) in 
uEVs, which could indicate a higher 
degree of renal fibrosis without the need of 
renal biopsy, thus allowing a frequent, 
non-invasive monitoring of patients.

The project aims to develop rapid tests  
to clinically monitor KTx patients based on 
the team’s results. Compared to renal 
biopsy, this alternative test will provide  
a general perspective of the organ in a 
non-invasive fashion, with no potential 
complications and associated risks, 
reduced cost, and unlimited repetitiveness.

Renal biopsy is the gold standard method 
for the diagnosis of chronic graft 
dysfunction in Kidney Transplanted (KTx) 
patients. However, renal biopsies are an 
invasive procedure, of limited repeatability, 
representing a small part of the whole 
organ, and often describing an irreversible 
renal damage. Finding non-invasive 
biomarkers allowing more frequent 
monitoring of patients is therefore of 
interest.

The project’s group has defined and 
validated several molecular markers 
(miRNAs and proteins) associated with 
urine Extracellular Vesicles (uEVs).  
These non-invasive biomarkers correlate 
– respectively – with an impaired function 
of the renal graft and with an increase of 

Francesc E. Borràs
Institute for Health Science Research  

Germans Trias i Pujol (IGTP). Badalona, Spain. 

CAN WE MONITOR 
KIDNEY FIBROSIS 
NON-INVASIVELY?
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Alzheimer’s pathophysiological changes are 
detected via two gold-standard biomarkers, 
the Positron Emission Tomography (PET) 
and the Cerebrospinal Fluid (CSF). These 
are, however, very invasive and expensive, 
and thus not suitable for screening the 
general population. As a result, recruitment 
of cognitively unimpaired individuals for 
clinical trials remains a major unmet need 
for the realization of Alzheimer’s prevention 
strategies. The aim of the project is to 
develop a family of machine-learning 
algorithms that could predict abnormality of 
core AD disease biomarkers from brain 
Magnetic Resonance Imaging (MRI). This 
would make it possible to significantly 
reduce recruitment expenses by up to 50% 
at no additional cost, and therefore identify 
the individual risk factors and provide a 
personalized prevention plan.

Dementia is caused by a variety of brain 
illnesses that affect memory, thinking, 
behavior and ability to perform everyday 
activities. Alzheimer’s Disease (AD) is the 
main cause of dementia.

Dementia is a primary global health 
challenge due to the ageing of the world 
population. 50 million people are living 
with it, and it is estimated that AD could 
reach epidemic levels by 2050, with a 
forecast of more than 130 million people 
affected. While there is no current cure  
for AD, research shows its 
pathophysiological changes start 
decades before symptom onset, thus 
opening a window for prevention.  
It is estimated that 1 out of 3 cases of 
dementia could be prevented through 
lifestyle changes.

Juan Domingo Gispert
BarcelonaBeta Brain Research Center (BBRC). 

Barcelona, Spain
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IMPROVE THE 
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autonomy to drive a whole rehabilitation 
session without human intervention, 
reacting coherently to unexpected 
situations. The system is very easy to 
configure, eases the inclusion of new 
activities and can generate precise  
clinical reports automatically. In this  
sense, the platform can be extended  
to other types of patients such as the 
elderly for the treatment of dementia  
and active aging. It also makes it  
possible to extend the objective  
conditions in the area of pediatrics such  
as autism, diabetes, education, etc. 
Moreover, the system is simple to 
configure for other sensors and other 
similar robots. In fact, expansion 
possibilities are another distinctive key of 
RoboTherapist that offers an additional 
value over its competitors.

In traditional neurorehabilitation therapies, 
there is often a loss of interest and 
engagement due to their intrinsic 
characteristics. They are repetitive, long, 
hard, boring and sometimes they need to 
be performed during childhood. Therapists 
need to spend much time motivating their 
patients and their relatives. RoboTherapist 
is a general framework for hands-off 
robotic rehabilitation activities focused on 
promoting the patients’ motivation while 
meeting the clinical criteria. Its main 
beneficiaries are pediatric and geriatric 
patients with motor or cognitive disorders, 
but not limited to this. The market potential 
involves hospitals, associations, insurance 
providers and rehabilitation units.

A sophisticated Artificial Intelligence 
system provides the robot with enough 

Fernando Fernández Rebollo
Universidad Carlos III de Madrid (UC3M). 

Madrid, Spain. 
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very early stages of tumor progression 
and metastasis, a process named 
Epithelial-to-Mesenchymal Transition 
(EMT) takes place. EMT process is a 
promising therapeutic target for cancer 
metastasis treatment. Figueroa Conde-
Valvís’ group has identified novel small-
molecule inhibitors directly targeting EMT 
with a potent anti-tumor activity. 
Preclinical studies show an inhibition of 
tumor growth and metastasis, without 
important systemic toxic effects. The 
project’s preclinical data will make it 
possible to advance into future clinical 
development.

Around 90% of cancer-related mortality is 
due to metastasis. Although cancer 
survival rate has significantly improved in 
recent years, mainly due to early diagnosis 
and cancer growth inhibition, the progress 
in cancer metastasis treatment has been 
limited. Therefore, cancer metastasis 
prevention and treatment is one the most 
crucial challenges in cancer research,  
in oncology and for all of society. Most 
human malignant tumors are carcinomas 
arising from transformations of epithelial 
cells. Carcinomas include different types 
of cancers such as colorectal, breast, lung 
and prostate cancer between others. At 

Angélica Figueroa Conde-Valvís
Fundación Profesor Nóvoa Santos.  

A Coruña, Spain. 

WILL CANCER BE 
A CHRONIC 
DISEASE?
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properties, as a disease modifying 
therapy for Systemic Lupus 
Erythematosus (SLE) and Rheumatoid 
Arthritis, with fewer side effects than 
existing therapies.

Hybri’s activity has been already 
demonstrated in in vitro assays and in 

vivo proof of concept of SLE. The project 
now seeks to perform in vivo proof of 
concept of RA, receptor occupancy 
assays and a first estimation of the 
regulatory strategy. 

Rheumatoid Arthritis (RA) is an unmet 
clinical, social and economic need. The 
current therapeutic strategies rely on either 
the use of unspecific agents, such as 
NSAIDs or steroids, which act as pain 
relievers or DMARDs (Disease-modifying 
antirheumatic drugs), or new biological 
immunosuppressants which can slow  
the progression of the disease but present 
a poor rate of patient response.

The project aims to develop Hybri, a new 
molecule with potent immunoregulatory 

Josep M. Grinyó
Fundació Bosch i Gimpera.  

Barcelona, Spain.
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option in the treatment of obese and 
diabetic individuals, the reality is they mostly 
lack robust scientific evidence and their 
efficacy is doubtful and difficult to measure.

The project aims to develop a novel 
probiotic-based intervention that by 
decreasing the succinate produced by the 
bacteria in the gut will diminish circulating 
succinate levels and improve obesity-
related complications. A succinate-
detection kit will be also developed to 
support the correct selection of the 
patients and their follow-up. This disruptive 
metabolite-driven “personalized” approach 
will suppose a step forward towards a 
novel and personalized probiotic strategy 
for obesity-derived complications.

Obesity and its complications, most notably 
type 2 diabetes, have reached epidemic 
proportions and represent a growing global 
challenge. Accordingly, there is a need for 
new therapeutic targets and treatment 
strategies for counteracting obesity and  
its comorbidities, while a need for more 
personalized approaches is also demanded.

Succinate is a metabolite that is elevated  
in obese and diabetic 2 patients and 
promotes inflammation and tissue 
damage. Importantly, succinate is not only 
produced by human cells, but also by the 
bacteria present in the human gut.

While many scientific studies point to 
probiotics as a promising therapeutic 

Isabel Huber Ruano
Institut d’Investigació Sanitària  
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specifically matched with available and 
emerging therapies.

Angiotheragnostics is based on the idea of 
fighting cancer therapeutic resistance from 
a coordinated perspective. The project is 
developing a new drug to prevent anti-
angiogenics resistance accompanied by 
its patient selection biomarker to identify 
who will benefit from the treatment.

Angiotheragnostics will provide a solution 
for a medical need, increase life 
expectancy of patients and reduce public 
health systems’ economic burden caused 
by standard, non-selective and ineffective 
treatments.

Anti-angiogenic resistance has become  
a clinical problem for cancer patients.  
The majority of cancer patients treated 
with anti-angiogenics will eventually 
develop resistance. Thus, second line 
treatment choice is a major challenge for 
oncologists as currently there is a shortage 
of effective treatments against anti-
angiogenic resistance. This means there  
is a clear need for the development  
of novel agents that overcome  
resistance.

In addition, the absence of biomarkers  
to predict treatment response continues to 
be a problem. A more personalized 
approach would allow patients to be 
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The VioBioLab (Institute of Optics, CSIC) 
with funding from the European Research 
Council (ERC Advanced Grant 
PRESBYOPIA; ERC Proof-of-Concept 
Grant Light-IOL) has developed and 
demonstrated experimentally LightLens,  
a surface reshaping Accommodating 
Intraocular Lens (AIOL). LightLens is 
inspired by the natural accommodation 
mechanism and is enabled by 
photobonding, a new method to capture 
the available forces from the ciliary muscle. 
These developments are called to 
revolutionize the treatment of presbyopia 
and cataracts, restoring the 
accommodating capability of the  
young eye.

Presbyopia and cataracts are age-related 
visual conditions that invariably affect 
everyone beyond a certain age. 
Presbyopia occurs after age 45, when  
the crystalline lens loses elasticity and the 
capacity to dynamically focus, affecting 
1.3 billion worldwide. After 70, the natural 
lens loses transparency, requiring its 
replacement by an artificial lens. Every year 
more than 28 million people undergo 
cataract surgery. Intraocular Lenses (IOLs) 
have evolved to eliminate opacification, 
correct refraction, and provide some 
functional near vision (multifocal IOLs). 
However, there is no working solution that 
provides patients with the dynamic 
focusing of the young crystalline lens.
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after MT. Thus, the project aims to  
develop an automatic computational 
method for N20 recording and 
measurement. This software could be 
implemented in a pocket and portable 
device which allows SEPs recording  
by healthcare staff (pre- and 
intrahospitalary) and provide early data 
about N20 value, speeding up streamline 
decision-making and determining a  
priori who should be directly transferred  
to a comprehensive stroke center or  
even to the angiosuite for MT and in whom 
it will be futile.

Stroke is a major cause of adult disability 
and mortality. In the last decade, 
Mechanical Thrombectomy (MT) was a 
major advance in the treatment of acute 
ischemic stroke. Nonetheless, successful 
revascularization of large vessel occlusions 
does not always lead to good clinical 
outcome. The rate of significant functional 
disability after an acute ischemic stroke 
still ranges from 40% to 67%. N20 
response from Somatosensory Evoked 
Potentials (SEPs), as a surrogate of 
cerebral blood flow, could predict which 
patients will respond satisfactorily  
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diagnostic will either alert the need for a 
change of catheter or will provide the means 
for a judicious medical intervention and 
prescription, thus increasing the success 
rate of treatment. The project’s technology 
increases treatment success while 
decreasing the complications associated 
with a late diagnostic, which reduces the 
hospitalization days and cost per patient 
and could avoid the use of antibiotics.

TimeUp is a small device that is plugged 
between the catheter and the urine bag, 
constantly monitoring the patient’s urine. 
This 24/7 control makes the detection  
of a possible infection independent of 
healthcare professionals’ decision on 
when to sample the urine and perform the 
analysis.

Health Care Associated Infections (HCAI) 
are one of the biggest concerns in hospital 
environments and Urinary Tract Infections 
(UTI) associated with the use of indwelling 
urinary catheter represent 30% of the total 
of the HCAI. These Infections are 
responsible for worsening the health status 
of already debilitated patients, increasing 
length of hospital stay, mortality and 
morbidity, the cost of treatment and specific 
care and dedication by health professionals.

Warned of and sensibilized by the situation 
Martins’ team created TimeUp. This 
medical device allows the detection of a UTI 
in early stages by the detection and 
identification of pathogenic bacteria (able to 
cause a UTI) in the urine, using easy to read 
color change as a result. This early stage 
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embryos). In general, desired features for 
HCS microscopy systems, such as 
sensitivity, resolution and speed, are 
mutually incompatible goals with current 
imaging technologies.

The project’s programmable confocal 
modules, on the contrary, are capable of 
implementing multiple sample scanning 
modes, guided by algorithms in a way 
previously impossible, encapsulating the 
functionality of multiple imaging modalities 
into a single instrument, potentially 
satisfying HCS user needs.

The aim of the project is to build a 
prototype of this “Swiss knife microscope” 
specifically oriented to HCS applications.

The project is developing a programmable 
laser microscope with multimodal 
capacities able to meet the wider needs of 
the High-Content Screening (HCS) market.

High-content screening is a drug-
development technique that consist of 
analyzing, through automated microscopy, 
the effect of large libraries of 
pharmaceutical compounds on cell 
samples. The microscopy modules used  
in HCS rely on certain electro-mechanical 
elements that make them rigid and 
overspecialized. However, HCS users 
require flexible imaging technologies due 
to the variety of samples involved in these 
studies (culture and primary cells, 3D 
spheroids/organoids, tissue slices or small 
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Moreira’s team has found and 
characterized a new DNA sequence they 
have named iPLUS, which can be widely 
used as an effective tool to boost 
recombinant protein production. iPLUS 
strongly increases protein production in 
several eukaryotic model systems 
including fruit fly, zebrafish and human 
cell lines. The iPLUS project offers  
an efficient solution to the 
biopharmaceutical and biotechnology 
industry by increasing recombinant 
protein production.

The recombinant protein industry has seen 
significant advances, with many 
recombinant proteins currently being 
produced and used in medicine worldwide 
across a variety of application fields, such 
as oncology, infectious diseases, 
endocrinology, and immunology. However, 
most of commercial recombinant proteins 
produced in large-scale cell culture require 
large volumes of media, making production 
very expensive. Therefore, the efficiency of 
protein production is an important 
bottleneck in most biopharmaceutical and 
biotechnology industries.
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due to this role, they are implicated in ALS 
pathology.

The assets of the project are based on two 
families of CK1 and CDC7 inhibitors able  
to modulate pathological TDP-43. The 
research team has proven, in human cellular 
models and in vivo experiments, that these 
small molecules able to inhibit the activity of 
these kinases are able not only to reduce 
the amount of phosphorylated TDP-43, but 
also to increase the levels of TDP-43 in the 
nucleus, restoring its normal physiological 
role, and protecting motor neurons. With 
this proposal, the project aims to validate 
protein kinase inhibitors as novel 
therapeutics for ALS.

Amyotrophic Lateral Sclerosis (ALS) is a 
progressive neurodegenerative disorder 
classified as a rare disease that involves 
motor neuron death and yields in muscular 
paralysis and death. Sporadic and familial 
ALS patients contain cytosolic protein 
aggregates of hyper phosphorylated 
Transactive Response DNA Binding 
Protein 43 (TDP-43). TDP-43 is a nuclear 
protein that under pathological conditions 
translocates to the cytosol, undergoes 
phosphorylation and forms insoluble 
aggregates, producing not only toxicity but 
also decreasing its physiological levels in 
the cell nucleus. Casein Kinase 1 (CK1) 
and Cell Division Cycle 7 (CDC7) are 
kinases that phosphorylate TDP43 and 
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manage agitated patients in healthcare 
settings under objective decisions. The 
project aims to dignify the treatment of 
agitated patients through an earlier release 
of mechanical contention. Safety Hug is 
able to provide an objective overview of 
the agitation episode by capturing data 
from the agitated patient in real time and 
send it to physicians and nurses through 
an App.

Parc Tauli Hospital and Eurecat 
Technology Center have co-developed the 
product and aim to perform the clinical 
trials and regulatory approval in coming 
years.

Since 2015, Parc Taulí Hospital has been 
involved in an innovative procedure in 
order to improve hazards related to 
agitated patients.

Every year 1.5% of discharged patients 
relates to an agitation episode during their 
hospitalization. Mechanical contention is a 
common practice in order to cope with these 
situations. The problem is that management 
of agitation under subjective decisions 
results in unnecessary prolongations of 
contention and therefore a higher risk of side 
effects and higher associated cost.

Safety Hug, invented by an emergency 
nurse, is a medical device intended to 
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and extends the lifespan in an in vivo 
model of MD. Importantly, CBD is 
neuroprotective, anti-inflammatory, safe 
and without any psychoactive properties, 
and has already been approved by the 
Food and Drug Administration (FDA), 
indicating the promising potential of this 
drug as a treatment of MD. Hence, 
MitoCBD aims at further demonstrating 
the increased effectiveness of CBD 
compared to other available options  
by generating more data in preclinical 
models of mitochondrial disease, with the 
overarching goal of bringing a much 
needed treatment for these devastating 
orphan diseases.

Deficits in mitochondrial function lead to 
debilitating and generally fatal pathologies 
known as Mitochondrial Disease (MD), 
affecting 1:5000 births. MD are 
neuromuscular diseases that mostly affect 
children, leading to severe multiorgan 
failure and death. There is no cure for 
mitochondrial disease and the existing 
treatments are ineffective. Current 
treatments are limited to palliative care 
and vitamins or other supplements 
without clear indication of their 
effectiveness. Recently, Quintana’s team 
identified that daily administration of 
cannabidiol (CBD), a drug extracted from 
the cannabis plant, restores the deficits 
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high-quality pluripotent cells from patients, 
capable of differentiating to pancreatic 
beta cells, mature and functional, long-
term producers of insulin.

If solved, it would have an enormous 
socio-economic impact: not only for patients, 
their families and healthcare professionals, 
but also for the global healthcare system, 
health insurance and governments 
worldwide, which are struggling to meet 
the costs of diabetes care.

Solving this need can be achieved by using 
the project’s novel methodology: a brief 
exposure to a single microRNA makes any 
stem cell tested so far (independently of its 
origin) more prone to efficiently differentiate 
into the desired specialized tissue: in this 
case, pancreatic beta cells, mature and 
producers of insulin.

Type 1 diabetes has no cure and affects 
more that 10.2 million people all over the 
world, causes premature death and costs 
more that 600 billion USD. Today, the best 
option consists merely of controlling disease 
progression through insulin injections and 
maintenance of a healthy diet and lifestyle. 
Stem cell-based therapies have emerged as 
an encouraging alternative, based on the 
use of reprogrammed cells derived from the 
diabetic patient. This field is rapidly evolving, 
with several ongoing clinical trials exploring 
its effectiveness.

However, because of the intrinsic 
difficulties in obtaining gold-standard 
pluripotent cells by reprogramming, this 
strategy yields poor-quality cells with poor 
differentiation potential and lack of 
functionality. Thus, there is a need to find 
an improved approach to easily generate 
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TERANOBOTS is a patented technology 
based on urease-powered nanomotors 
that represents a novel strategy to reduce 
bladder cancer recurrence. Thanks to their 
enhanced mobility, the nanomotors can 
better penetrate cancer tissue and thus 
enhance treatment efficiency. Additionally, 
developed nanomotors are labelled in such 
a way that can be detected by means of 
imaging techniques such as Positron 
Emission Tomography- Computer 
Tomography (PEC-CT), thus improving the 
detection of tumor tissues and facilitating 
patient surveillance.

TERANOBOTS is a revolutionary tool that 
integrates diagnostics and therapy by 
means of self-propelled nanomotors 
carrying antibodies against bladder  
cancer cells.

Bladder cancer is the 9th most common 
cancer in the world, being diagnosed in 
550,000 patients and causing 
200,000 deaths annually. Despite having 
good survival rates, bladder cancer 
relapse is very frequent, and because of 
the nature of the treatments and the 
techniques used in patient surveillance, 
bladder cancer is currently the most 
expensive malignancy to treat. The current 
treatment for non-muscle-invasive bladder 
cancer involves transurethral tumor 
resection, followed by adjuvant intravesical 
therapy based on chemotherapeutic or 
immunotherapeutic drugs that can be 
maintained up to 3 years. However, due to 
their limitations, there is an urgent need for 
the development of novel therapies with 
better efficiencies and long-term 
responses.
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The project aims to address two main 
goals: first, to advance the preclinical 
development of the flagship product, 
G2B-4-DIPG. This product is a new 
therapeutic approach for Diffuse Intrinsic 
Pontine Glioma using the team’s peptide-
shuttles to carry the effective 
chemotherapeutic drug to the brain to fight 
against this devastating paediatric brain 
tumor. With G2B-4-DIPG, the second goal 
will be achieved: the validation of the use 
of the Gate2Brain platform in a therapeutic 
context.

The Blood-Brain Barrier (BBB) is a natural 
and protective barrier that separates  
the brain from the circulatory system.  
This barrier is the bottleneck for the more 
than 98% of CNS (Central Nervous 
System) drug candidates that fail to  
cross it. 

The G2B shuttles could save the preclinical 
development of several existing drug 
candidates for CNS diseases that are 
rejected because of their inability to cross 
the BBB. 
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has the potential to be implemented in  
a very broad range of neural implant 
technologies, with a particular target on 
deep brain stimulation applications.

Technological advances such as the one 
achieved by Viana’s team will broaden 
acceptance of the existing neural implant 
therapies, promote the emergence of new 
ones and accelerate market growth, which 
is expected to grow at a compound annual 
growth rate (CAGR) of more than 10% 
over the next 10 years.

The team will work with neurosurgeons, 
technology developers, and Contract 
Research Organizations (CROs) to improve 
existing neural implants therapies and 
accelerate the development of new ones.

The project will valorize a novel neural 
interface technology aimed at developing 
the next generation of safer and more 
precise neural implants.

The technology has been developed by 
members of the entrepreneur team to 
overcome the limitations of currently 
available implants and is protected by a 
(filed) patent and a trade-secret.

Following the team’s strategy for market 
entry, the project plans to develop and 
validate a first product, an 
electrocorticography (μECoG) grid for 
intraoperative brain mapping, in order to 
assist brain resection surgeries of patients 
suffering from epilepsy or brain tumors. 
Beyond this first product, the technology 
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