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This document summarises he projects available in the three areas of 
interest for the Barcelona Institute of Science and Technology (BIST). 

• Science and Technology of Health 

o Precision Medicine / Healthy Aging / Infectious Diseases 

• Energy and Environmental Sustainability 

o Nano- and Bioengineering for Pollution Remediation / Clean 
Energy / Sustainable Production 

• Quantum Physics and Its Technological Applications 

o Graphene and other 2D Materials / Quantum Methods in 
Biology / Sensing, Imaging and Spectroscopy 

In addition to the above, candidates pursuing other research areas may 
apply, as long as these are relevant to one or more BIST centre. We 
encourage all candidates to explore the various options available and 
explicitly state which BIST centre(s) best match their personal research 
interests. 

Also, research proposals potentially involving two or more BIST centres 
are encouraged but not a requisite. 
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Quantum Physics and Its Technological Applications 
Graphene and other 2D Materials / Quantum Methods in Biology / Sensing, 
Imaging and Spectroscopy 

 
 
BIST-FBA20 QuantumPhysics 01.  
 
Supervisor. Maciej Lewenstein 
Research group. Quantum Optics Theory 
Research Centre: ICFO 
 
Project Description. In the last years, we have 
seen an astonishing development of 
experimental techniques for the tracking of 
micro and nano-scale particles, mainly related 
to biological environments. These have led to 
an unprecedented understanding of the 
microscopic interactions between the particles 
and their environments. One of the most 
promising approaches is based on the study 
of their diffusion. Our group has recently 
proposed, in close collaboration with 
experimental groups, various diffusion models, 
which aim at understanding these complex 
interactions and describe different 
phenomena as for instance phase separation 
in cells. Nevertheless, there is still much to be 
done, as the field is only in its early stages. 
On the other hand, the stochastic nature of the 
experimental observations makes it such that 
their study is usually very demanding, as many 
samples are needed to fully characterize the 
phenomena. Our group has recently 
introduced a novel technique, based on 
Machine Learning principles, which allows for 
the full characterization of the diffusion by 
means of a single sample of data, improving 
the accuracy and easing the job done in the 
lab. While we have shown that supervised 
learning techniques can be used for this aim, 
these show some flaws, such as the need of 
minor prior information on the system of study. 
Our aim is to understand to which extend 
unsupervised techniques may improve both 
our theoretical understanding of diffusion but 
also the characterization of experimental 
observations. 
In general, the particles studied are well 
beyond the diffraction limit, hence the need of 
super resolution techniques, including those 
inspired by quantum theory. While these have 
shown astonishing results, if one lowers even 
more the scale, quantum effects start to arise. 
Our aim is to create methods based on the 

quantum mechanical formalism with the aim of 
pushing optical techniques far from the 
diffraction limit. 
 
BIST-FBA20 QuantumPhysics 02.  
 
Supervisor. Maciej Lewenstein 
Research group. Quantum Optics Theory 
Research Centre: ICFO 
 
Project Description: The novel electrical, 
mechanical and optical properties of the 
super material graphene along with its 
relativistic low-energy spectrum makes it 
amenable for a host of future technologies 
which include fast-switching transistors, 
bendable long-lasting batteries, super-fast 
computers and even strong ultra-light bionic 
devices. Graphene also acts as a wondrous 
playground to observe topological phases of 
matter that are robust against impurities and 
external perturbations rendering them suitable 
for application in valleytronics, twistronics and 
quantum computations. Cold atomic setups, 
mimicking graphene, play a key role here, as 
has been observed in the recent experimental 
realization of the long sought after topological 
Chern insulating phase using circular lattice 
shaking. In contrast, our group has recently 
proposed a way of generating the same in 
graphene, but with linearly polarized light 
which also possess orbital angular momentum 
(OAM). Such twisted light has found 
tremendous applications in the fields of optical 
communications and quantum information 
where the capacity of free-space 
communications is increased by harnessing its 
additional orbital degrees of freedom. 
Therefore, here we propose to further explore 
this amalgamation to create information 
transport channels using solid state systems 
that can not only has more capacity but are 
also topologically protected against 
environmental decoherence. Furthermore 
recently, there has been a lot of interest in the 
field of bilayer graphene (BLG), where 
applying twists at certain specific (magic) 
angles between the two layers, exhibits new 
phenomena not observed in conventional-BLG. 
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The presence of single particle flat bands near 
the vicinity of small twist angles makes strong 
correlation effects important, thus providing a 
platform for exploring the physics of twist 
tunable strongly correlated superconductors, 
Mott insulators, Chern insulators, and density-
wave states. Therefore, here we propose to 
shine intense laser field on twisted-BLG to not 
only characterize the target system but to also 
study its novel non-equilibrium response. 
 
 
BIST-FBA20 QuantumPhysics 03.  
 
Supervisor. Adrian Bachtold 
Research group. Quantum NanoMechanics 
group 
Research Centre: ICFO 
 
Project Description: Mechanics has 
historically provided the basis for classical 
physics. With the advent of nanoscale 
mechanical devices combined with quantum 
electronic devices, we are now witnessing a 
renaissance in the field of mechanics. 
Electromechanical resonators have been used 
with great success to couple mechanical 
modes to quantum electron transport. Several 
transport regimes have been studied, such as 
single-electron tunnelling, Kondo, and the 
quantum Hall effect. As mechanical resonators 
are excellent force sensors, a small 
electrostatic force created by electrons 
generates a large displacement of the 
resonator. Conversely, the displacement 
reacts back on the electrons by a sizeable 
amount. This back-action of electrons on the 
resonator has been used to tune the 
vibrations. Here we will use the truly 
exceptional properties of nanotube 
electromechanical resonators to realise a 
mechanical qubit. We will use the strong 
coupling in nanotubes to build a completely 
new qubit, where the information is stored in 
the electromechanical vibrations. 
 
 

BIST-FBA20 QuantumPhysics 04.  
 
Supervisor. Morgan W. Mitchell 
Research group. Atomic Quantum Optics 
Research Centre: ICFO 
 
Project Description: The Atomic Quantum 
Optics group at ICFO exploits the quantum 
optical behavior of alkali-metal atomic vapors 
to develop new methods and applications for 
magnetic field sensing. 
The so-called “optical magnetometers” we use 
are based on Cs, Rb or K vapors and can 
detect extremely weak magnetism down to the 
femtotesla level, approaching (and in some 
cases exceeding) quantum limits for sensitivity. 
They allow, for instance, one to detect 
magnetic precession of hydrogen nuclei in 
water or other soft matter to perform Magnetic 
Resonance Imaging, or remotely detect 
biomagnetic signals from electrical activity 
within the human heart and brain.  
The successful postdoctoral fellow will develop 
new experimental approaches to extend the 
scope of optical magnetometry. One exciting 
and new area of interest in biosystems is 
myocyte cells responsible for muscle activity. 
Here the objective would be to measure 
magnetic signals from myocytes and 
myofibrils, towards understanding muscle 
growth, degradation and repair. Tissue 
engineering in “organs-on-a-chip” provides an 
environment for three-dimensional, micro-
fluidic cell culture structures that emulate the 
physiological environment and metabolic 
activity of living organs, including muscle. The 
magnetometry strategy is not trivial because 
OOC function is prioritized over the factors 
(such as shape, materials) that determine 
compatibility with analytical techniques. 
Therefore, type of magnetic sensor (e.g. 
arrays, gradiometer, micro-fabricated 
magnetometer) plus its geometry and size also 
requires careful consideration to obtain the 
required sensitivity. 
The project scope lies at the interface between 
physics and bioengineering. The main 
expected outcomes are new scientific 
knowledge on biomagnetism and quantum-
based magnetic sensor techniques that can be 
translated to market via spin offs. 
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BIST-FBA20 QuantumPhysics 05.  
 
Supervisor. Frank Koppens 
Research group. Quantum Nano-
Optoelectronics 
Research Centre: ICFO 
 
Description: Nanoscale optical probing of 
twisted 2D materials. 
Recently, a radically new method of 
engineering tunable correlated states and 
topological phenomena in twisted graphene 
were discovered, with the observations of 
superconductivity, quantum anomalous Hall 
effect, ferromagnetism, correlated insulators 
and interband plasmonic excitations. Since 
then, a gold rush erupted with reports on 
emerging phenomena ascribed to moiré 
potentials in a range of non-graphene twisted 
2D materials. Many questions remain 
unanswered, including the origin of the 
superconducting phases. Optical probing has 
been one of the most commonly used 
techniques for unravelling the properties of 
correlated electron systems. We aim to apply 
a unique optical nano-imaging instrument with 
unprecedented capabilities. We will apply this 
instrument to probe the dynamic response of 
in-situ controllable many-body systems, based 
on van der Waals correlated materials, and 
explore a wide range of phenomena including 
topological states, collective excitations (e.g. 
plasmons), Cooper pair polaritons, etc. The 
instrumentation will be the ideal tool to study 
many unexplored and stunning extraordinary 
electronic and optoelectronic properties, 
include topological and many-body 
phenomena in van der Waals heterostructures, 
induced by moiré superlattices.  
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Energy and Environmental Sustainability 
Nano- and Bioengineering for Pollution Remediation / Clean Energy / 
Sustainable Production 
 
 
BIST-FBA20 Sustainability 01.  
 
Supervisor. Manel Martínez Rodríguez 
Research group. IFAE LIDAR 
Research Centre: IFAE 
 
Description: IFAE has been developing a 
Raman LIDAR in collaboration with UAB and 
international partners. This LIDAR will be 
monitoring the atmosphere at the CTA North 
site. A prototype will be shipped to La Palma 
for commissioning before the end of 2020. 
Although the current prototype has as a goal 
gamma-ray astronomy, a LIDAR with its 
characteristics can be used in other fields 
where the atmosphere needs to be monitored. 
The LIDAR group at IFAE is already 
investigating other applications like: selecting 
best locations for solar plants, weather 
forecasting or aerosol monitoring as trace of 
human pollution.  
The successful candidate will be leading the 
commissioning of the prototype. This will imply 
travelling to the Observatorio El Roque de los 
Muchachos. The commissioning will consist of 
getting the hardware smoothly operative and 
a meaningful monitoring of the atmospheric 
conditions. The commissioning will also allow 
to understand possible needed modification of 
the current device both for the final version to 
be used in the CTA North site as well as for 
other possible applications. After one year 
commissioning the LIDAR on site, it will be 
brought back to IFAE to implement possibly 
needed modifications. The successful 
candidate will also be having a leading role 
in finding the technical solutions to adapt the 
current LIDAR to both the final needs for 
gamma-ray astronomy and the requirements 
for other applications. In parallel, the 
successful candidate will also be involved in 
identifying the most prominent fields related to 
the environment in which a LIDAR as the one 
built at IFAE would bring added value. 
At IFAE, we conduct experimental and 
theoretical research at the frontiers of 

fundamental physics, namely in Particle 
Physics, Astrophysics and Cosmology. We also 
work at the cutting edge of detector 
technology, putting our know-how to the 
service of more practical goals. 
 
 
BIST-FBA20 Sustainability 02.  
 
Supervisor. Antoni Llobet 
Research group. Artificial Photosynthesis 
Group 
Research Centre: ICIQ 
 
Description: The replacement of fossil fuels by 
solar fuels within the principles of the circular 
economy is one of the most urgent challenges 
the world is facing today in order to keep up 
the living standards of our modern society.  
Our main objective will consist on the sun light 
induced transformation of H2O and CO2 into 
valuable fuels and chemicals such as MeOH, 
EtOH and/or ethylene. 
Our working strategy consists on a bottom up 
approach based on MOLECULAR transition 
metal complexes as crucial catalysts coupled 
to light absorbing materials to achieve the 
desired transformation of our primary 
feedstocks: H2O and CO2. 
At ICIQ we will develop molecular catalyst for 
the redox transformations including the 
oxidation of water and the reduction of CO2 
into energy vectors. On the other hand, at 
ICFO we will design the light absorbing 
materials that will be coupled to the 
mentioned molecular catalysts. 
The main expected outcome is the generation 
of an efficient device for the generation of 
solar fuels with improved performances 
regarding today’s sate of the art. 
 
 
  



 

Updated September 4, 2020 

7 

BIST-FBA20 Sustainability 03.  
 
Supervisor. Niek van Hulst 
Research group. Molecular NanoPhotonics 
Research Centre: ICFO 
 
Description: Efficient and robust light-to-energy 
conversion in natural and artificial 
photosynthesis. 
Light drives natural photosynthesis, the basic 
process producing O2, capturing and storing 
CO2 into organic matter, and providing natural 
life with the essential food and fuel. The light-
harvesting (LH) has a high yield: pigment-
protein complexes exert the light-energy 
transfer and charge separation with near unity 
quantum efficiency. The system is robust 
against varying light conditions and protects 
itself against over-excitation, by tailored 
multicomplex organisation. The open question 
is: why is the photosynthesis so efficient and 
robust while photosynthetic complexes 
function in a warm and wet environment with 
varying sunlight conditions. Several proposals 
have been put forward as to the role of 
quantum design, photo-protection, noise-
cancelling network models, optimized 
membrane design, etc. Obviously, 
photosynthesis has been studied in detailed 
imaging and spectroscopy, yet so far we are 
left with static images, as the system is too fast 
to image. Therefore, to understand how 
photosynthesis works one has to track 
dynamically the whole photon-electron 
transport chain, from antenna to reaction 
centre, charge separation, transport through 
carriers, and the final 
reduction/phosphorylation to store energy, 
ideally at femto-to-microsecond timescale, with 
molecular resolution and without neglecting 
electrical or optical phenomena for 
convenience.  
Based on the unique ICFO group expertise in 
ultrafast nanoscale imaging we will target 
several objectives: 
• Track energy transport (femto-to-
microsecond) on artificial and reconstituted LH 
membranes 
• Map the photon to electron conversion in 
active LH membranes 
• Probe the robustness under membrane 
organisation order and disorder 
• Probe the role of coherence and noise 
cancelling in dynamic light and noisy 
physiological environments. 

 
BIST-FBA20 Sustainability 04.  
 
Supervisor. Mónica H. Pérez-Temprano 
Research group. Pérez-Temprano Group 
Research Centre: ICIQ 
 
Description: Small molecule activation is one 
of the “Holy Grials” in Chemistry. Indeed, the 
importance of these transformations is 
globally recognized due to their key role in 
climate change or energy storage. Molecules 
such as methane are abundant, readily 
accessible and potential renewable chemical 
feedstocks. However, their activation is 
problematic since most of them are largely 
inert. Although different approaches have 
tackled these difficult activations, these 
transformations remain a significant challenge 
in Chemistry.  
The main goal of this project is the rational 
design and development of valorisation routes 
for the selective transformation of these small 
molecules into high-value chemicals using 
earth-abundant first-row metals. These 
processes could potentially end up with new 
sustainable production processes that would 
not only contribute to mitigate the negative 
effect of climate change but also lead to 
energy and/or material gains. 
 
 
 
BIST-FBA20 Sustainability 05.  
 
Supervisor. Núria López 
Research group. Theoretical heterogeneous 
Catalysis 
Research Centre: ICIQ 
 
Description: Search of new materials for 
electrochemical and photoelectrochemical 
transformations towards the production of 
fuels from renewables, CO2, water, through the 
combination of Density Functional Theory and 
Machine learning techniques. 
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BIST-FBA20 Sustainability 06.  
 
Supervisor. Julio Lloret Fillol 
Research group. Solar fuels production and 
new light-driven catalytic transformations 
Research Centre: ICIQ 
 
Description: During the last years 10 years we 
have development of catalysts based on first-
row transition metals to produce solar fuels. 
We have targeted the enhancement of 
efficiency, selectivity, and fundamental 
understanding of key reactions such as water 
oxidation, water, and CO2 reduction to fuels. 
More recently, we are assembling our 
catalysts into functional flow cells for the 
continuous production of renewable fuels. 
In this area, one of the major goals is to 
develop robust CO2 electro-reduction catalysts 
that selectively forms a desired product, 
operates at fast production rates and high 
energy efficiency. This technology promises 
efficient transformation and store of 
renewable energy into chemicals that last 
long, are easily transportable and can be 
used when wished to recover the storage 
energy. In this regard, we have developed a 
new CO2 reduction catalyst based on a porous 
and crystalline covalent organic frameworks 
(COF). Our data shows that the post-
modification of developed COFs with transition 
metal ions (such as Mn, Co) conserves the 
crystallinity. Remarkable, the catalytic activity 
was about 10-fold higher the equivalent 
coordination complexes (20mA·cm-2 CO2/H2O 
to syngas at low overpotential (<350mV)) in 
H2O for >16h without signs of deactivation. 
Besides, we have identified their isolated 
single site nature as the reason for such a high 
activity. 
Therefore, challenging while affordable 
objectives are: 
 
i) The develop new robust and highly 

COF catalysts able to engage 
selective catalytic CO2 reduction to 
products such as MeOH based on 
phthalocyanines, the best molecular 
catalyst so far for this reaction. 

ii) Understand the CO2 reduction 
mechanisms in reticular materials as 
guide for better catalyst design. We 
envision that COFs materials that can 
improve both, stability, and selectivity 
by embedding defined and efficient 

catalytic sites, and then valuable to 
prepare selective electrodes for CO2 
reduction to MeOH. 
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Science and Technology of Health 
Precision Medicine / Healthy Aging / Infectious Diseases 
 
 
 
BIST-FBA20 Health 01.  
 
Supervisor. Turgut Durduran 
Research group. Medical Optics 
Research Centre: ICFO 
 
Description: Next-generation, non-invasive 
portable, diffuse optical neuro-monitoring for 
understanding both early development and 
aging  
In this work we will work with local 
collaborators in geriatrics, neurology and 
neurosciences to study early development in 
infancy as well as neurodegeneration related 
to aging by developing the next generation 
diffuse optical neuro-monitors. The objectives 
range from new instrumentation to studies on 
volunteers and patients to functional neuro-
monitoring methods. The candidate will 
become part of a multi-disciplinary, multi-
institutional team and gain experiences in 
different fields. The expected outcome is the 
development, validation and demonstration of 
new biomarkers of development and aging. 
 
 
BIST-FBA20 Health 02.  
 
Supervisor. Eva Maria Novoa 
Research group. Epitranscriptomics and RNA 
Dynamics 
Research Centre: CRG 
 
Description: For decades, researchers have 
been fascinated by the inheritance of 
environmental exposures across generations, 
which is known as intergenerational 
inheritance. Several studies have started to 
point out that RNA modifications play a pivotal 
role in passing information to subsequent 
generations via small RNAs found in the 
sperm. Specifically, Dnmt2 knockout mice, 
which lack 5-methylcytosine (m5C) tRNA 
methyltransferase, cannot transmit diet-
induced phenotypes intergenerationally. 
These exciting findings leave however many 
open questions about how environmental 
information is passed to subsequent 

generations. The key questions that we aim to 
study here are: (i) How is diet information 
converted into sperm RNA modification 
changes? (ii) What is the role that the 
microbiome plays in the transduction of dietary 
information to the sperm? To answer these 
questions, we will employ state-of-the-art 
molecular biology and sequencing techniques 
in mice, including nanopore direct RNA 
sequencing and LC-MS/MS. 
 
 
BIST-FBA20 Health 03.  
 
Supervisor. Valerio Pruneri 
Research group. Optoelectronics 
Research Centre: ICFO 
 
Description: The project will focus on the 
development of multifunctional optical 
surfaces, spanning from fundamental to 
industrial research. For example it will make 
use of the latest development in nano-
photonics and surface wetting to make 
antireflection, self-cleaning, antimicrobial and 
antiviral screens and windows. These can be 
used in tactile displays, lidar for automotive 
and solar cells. Also the nano-structures 
surfaces will be used for enhanced sensing of 
important disease biomarkers, including 
Sepsis and Covid-19 when combined with a 
photonic reader technology already 
developed by the group. 
 
 
BIST-FBA20 Health 04.  
 
Supervisor. Lars Velten 
Research group. Single Cell Genomics of 
Tissue Regeneration 
Research Centre: CRG 
 
Description: The Velten lab develops single 
cell genomics technologies for enabling new 
approaches to studying adult blood formation. 
As such, we have pioneered the use of single-
cell transcriptomics for studying stem cell 
lineage differentiation; we were the first to use 
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spatial transcriptomics for dissecting bone 
marrow stem cell niches; and we used single-
cell clonal tracking for studying leukaemia 
formation. 
DNA methylation represents a hitherto 
underexplored layer of biological information 
in the hematopoietic system. In particular, the 
DNA methylome is thought to encode long-
term fate biases in hematopoietic stem cells 
that are altered during ageing, leading to an 
elevated risk of leukaemia. Conclusive 
evidence for this hypothesis is, however, 
lacking. Single-cell methylome sequencing 
(scMT-seq), in particular combined with clonal 
tracking, can help shed light onto this process, 
but current scMT-seq technologies are low in 
throughput and highly cost-ineffective. 
In collaboration with the Beekman lab 
(CRG/IDIBAPS), we are developing a novel, 
targeted single cell methylome assay that will 
allow profiling the methylome of 1000s of 
single cells, in conjunction with their clonal 
identity and surface phenome. We will apply 
this method for studying methylation and 
clonal dynamics in healthy young, healthy old, 
and leukemic individuals. 
The successful postdoc candidate will 

a) Develop novel bioinformatic methods for 
analysing sparse, targeted single cell 
methylome and clonal tracking data. 

b) Develop bioinformatic tools for the 
integration of single-cell and bulk 
methylome data, such as the ones 
generated by international epigenomic 
consortia such as BLUEPRINT, ENCODE, 
and IHEC 

c) Together with a dedicated technician, 
apply the method to primary human bone 
marrow samples and drive data analysis. 

We expect that work on this project will lead 
to new insights into the molecular control of 
hematopoietic stem cell fates and their 
alteration during ageing and leukemogenesis. 
 
 

BIST-FBA20 Health 05.  
 
Supervisor. Manuel Irimia 
Research group. Transcriptomics of 
vertebrate development and evolution 
Research Centre: CRG 
 
Description: We have recently discovered an 
evolutionarily conserved program of 
microexons that are specifically included in the 
transcripts of endocrine pancreatic cells, in 
addition to those of neurons. Initial 
characterization and manipulation of these 
microexons indicate that they are regulated by 
physiological cues and that are important for 
proper insulin secretion of beta cells in 
response to glucose stimulation. The goals of 
this project are therefore: 
1) to elucidate the importance of microexons 
for beta cell function in vivo and in vitro;  
2) to assess the roles of microexons in 
endocrine pancreas development; and 
3) to evaluate potential links between 
microexons and diabetes. 
This project is highly multidisciplinary, involving 
computational and wet-lab experiments, and 
will provide new and unexpected insights into 
beta cell biology and diabetes. 
 
 
BIST-FBA20 Health 06.  
 
Supervisor. Javier Ramon Azcon 
Research group. Biosensors for 
Bioengineering 
Research Centre: IBEC 
 
Description: Our group develops tools based 
on hyperpolarized 13C magnetic resonance 
imaging (MRI) and spectroscopy (MRS), where 
signals from endogenous molecules are 
detected with chemical specificity to measure 
metabolic response to some stimulus over a 
short time course, in a way that is not possible 
with other methods. This technique allows us to 
detect the chemical reaction kinetics of an 
individual metabolic pathway in real-time, in 
vivo and in a non-invasive manner. 
The proposed project will develop non-
invasive assays based on magnetic resonance 
(MR) to study glucose metabolism and further 
the understanding of metabolic diseases such 
as diabetes and muscle dystrophy, aiming to 
provide a platform for personalized drug 
testing on organ-on-a-chip systems. 
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Hyperpolarized 13C MRI/MRS has been used 
to study metabolism in cells, in vivo in animals 
and it is already transitioning into phase I 
clinical trials (both in the USA and Europe). In 
our group, we aim to bring this technique to 
detect real-time metabolism in organ-in-chips, 
working on both hyperpolarized 13C MR and 
organ-in-chip methodology aspects. 
As part of our efforts to create a platform for 
tailored drug testing, the successful candidate 
will be involved in the technical development 
of hyperpolarization methods and 13C 
substrates, as well as carrying out innovative 
work on the tissue engineering side of the 
project. As part of the team, the candidate will 
interact with chemists, physicists and 
biotechnologists.  
This multidisciplinary project is at the interface 
between physical chemistry, biochemistry and 
tissue engineering. 
Relevant references to this project: 
Mohammadi et al. Engineered muscle tissues 
for disease modelling and drug screening 
applications (2017) Curr. Pharm. Des., 23 (20), 
pp. 2991-3004. Marco-Rius et al. Photo-
generated radicals for in vivo hyperpolarized 
13C-MR with photo-sensitive metabolic 
substrates. (2018) J. Am. Chem. Soc. 
 
 
BIST-FBA20 Health 07.  
 
Supervisor. Michael Krieg 
Research group. Neurophotonics and 
Mechanical Systems Biology 
Research Centre: ICFO 
 
Description: The NMSB lab is interested in the 
molecular basis of how mechanical stimuli are 
converted into physiological responses. 
Evidence in the literature suggests that many 
cell types respond to mechanical cues using 
different pathways, however, it less well 
establishes if neurons can sense mechanical 
stresses on longer time scales and if they 
evolved a cellular pathway that protects them 
against chronic mechanical insults. This is 
particularly relevant in the aetiology of 
neurodegenerative diseases as neurons with 
their slender mechanics and long protrusions 
are particularly vulnerable to shear stresses. In 
this work we will explore the 
mechanotransduction pathway in somatic 
tissues using genetic model systems and 
cerebral organoids. C elegans is particularly 

well suited due to its short lifespan, which 
allows us to investigate how the age as a risk 
factor collaborates with mechanical stresses in 
the aetiology of neurodegenerative diseases. 
Moreover, the excellent genetics that 
facilitated the prior discovery of stress 
protection pathway due to oxidative, thermal 
and metabolic stresses. Cerebral organoids, 
on the other hand, allow for direct observation 
of disease markers in human-derived neurons 
within an in-vivo like tissue and could 
potentially model if risk factors facilitate 
decrease protection to mechanical stress. To 
delineate the mechanism how cells and 
neurons in particular sense long-term chronic 
stresses, we take advantage of cutting-edge 
light microscopy in combination with 
genetically encoded optical mechanical stress 
reporters and state of the art microfluidic 
technologies. Since mechanical stresses, like 
metabolic stresses are implicated in the 
aetiology of neurodegenerative diseases, we 
anticipate to uncover a yet molecular pathway 
that protects neurons against mechanical 
insults. 
 
 
BIST-FBA20 Health 08.  
 
Supervisor. Maria Garcia-Parajo 
Research group. Single Molecule 
Biophotonics 
Research Centre: ICFO 
 
Description: The main goal of this research 
project is to bring insight into the fundamental 
physical and molecular mechanisms driving 
nuclear phase separation in the context of 
chromatin organization in living cells, and 
more specifically of transcriptional 
dysregulation of specific oncogenes involved 
in cancer. Biomolecular condensates are 
nano- and micron-sized membraneless 
compartments that concentrate proteins and 
nucleic acids. While biomolecular condensates 
have been shown to regulate diverse cellular 
functions, there is increasing evidence 
indicating that aberrant forms of condensates 
are also associated with many human 
diseases, including cancer, 
neurodegeneration, and infectious diseases. 
This project aims at addressing some of the 
most pressing fundamental questions in the 
field:  
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a) how does biocondensate organization 
inside the nucleus arises and how itis 
dynamically controlled;  
b) how do nanoscopic properties of molecular 
components & microscopic properties of the 
condensates correlate to each other;  
c) how is the composition and dynamics of a 
condensate finely tuned and regulated to 
transiently co-exist within the intracellular 
environment?  
d) Are biocondensates governed by physical 
principles (phase transition & separation) or 
biologically regulated, i.e., multivalent weak 
interactions?  
The project will specifically focus on chromatin 
organization and aims at elucidating the role 
of phase separation regulating transcription 
factor activity inside living nuclei and role in 
cancer. By combining live imaging detection of 
ongoing transcription, we aim to assess 
whether molecular dynamics depends on the 
surrounding chromatin context. Using imaging 
capabilities of single molecule-localization 
methods (STORM, DNA-PAINT, PALM) we will 
perform multi-colour super-resolution imaging 
of specific transcription factors directly 
associated with chromatin compaction on 
intact nuclei. In addition, we will exploit single 
molecule tracking to perform dynamic nuclear 
cartographies based on multi-colour and 
variable labelling. The project will involve the 
development of pipeline algorithms (including 
machine learning) for computational analysis 
of SMT and dynamic cartography maps. 
 
 

BIST-FBA20 Health 09.  
 
Supervisor. Maria Pia Cosma 
Research group. Reprogramming & 
Regeneration 
Research Centre: CRG 
 
Description: We have shown that cell fusion 
mediated reprogramming of Muller Glia in 
mouse models of retina degeneration can be 
a way to achieve tissue regeneration with 
functional rescue (Sanges et al. Cell Reports 
2013; JCI 2016; Pearesi et al. eBiomedicine 
2018). We are now further studying this 
mechanism in mouse and we are moving our 
research in the human context. We are using 
human retinal explants and human retinal 
organoids to identify mechanisms of retinal 
regeneration which can be used for the 
treatment of a number or retinopathies. 
 
 
BIST-FBA20 Health 10.  
 
Supervisor. Marc A. Marti-Renom 
Research group. Structural Genomics Group 
Research Centre: CRG 
 
Description: In single-cell genomics analysis, 
the tissue of interest is first dissociated and 
then analysed. This initial step destroys the 
spatial organization of the sample making it 
impossible to relate single-cell data to tissue-
level organization. It has recently been 
stablished that single-cell expression profiles 
retain structural information (Achim, Pettit et al. 
2015, Karaiskos, Wahle et al. 2017). The 
question is the, can we re-construct the three-
dimensional structure of the tissue from single-
cell omics data? 
We propose to address the problem as an 
optimization problem where the final structure 
is unknown and only “indirect” observations 
are provided (i.e., single-cell omics profiles). 
This can be accomplished by adopting the 
Integrative Modelling approach (Russel, 
Lasker et al. 2012), which has been extensively 
used including determining the structure of 
genomes and genomic domains (Dekker, 
Marti-Renom et al. 2013). 
The candidate, which should have a 
background in bioinformatics and/or 
computational biology, will help develop 
hybrid methods (experimental and 
computational) for determining the structure of 
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a tissue based on single-cell omics datasets. 
We will develop the new method by using 
recently available spatial transcriptomics 
datasets for which our centre CNAG-CRG has 
access via an international collaboration. 
These datasets, which results in 2D spatially 
resolved expression profiles at very high 
resolution, will be then taken as gold-standard 
to develop an Artificial Intelligence method 
that, combined with Integrative Modelling, will 
produce three-dimensional maps of the 
analysed tissues. The goal of the new method 
is thus to generate virtual tissues that 
reconstruct as close as possible the structure 
derived from the spatial transcriptomic 
datasets. The outcome of this project will be a 
first-of-its-kind method for tissue reconstruction 
from single-cell omis profiles, which will have 
a significant impact into the emerging field of 
spatial transcriptomics. 
 
 
BIST-FBA20 Health 11.  
 
Supervisor. Donate Weghorn 
Research group. Evolutionary Processes 
Modeling 
Research Centre: CRG 
 
Description: Our computational lab uses the 
framework of population genetics theory to 
make predictions about the evolution two very 
different systems: populations of cancer cells 
and the human population. We apply our 
theoretical understanding of selection, 
mutation, and sampling noise (aka genetic 
drift) to DNA sequencing and other 'omics' 
data. The aim is to quantify mutation rates and 
selection strengths acting on the genomic 
sequences, which ultimately can tell us about 
the functionally important features of the 
genome. For cancer tumours, this means 
identifying new coding or non-coding driver 
mutations. When analysing human diversity, 
this implies quantifying which genes are 
particularly indispensable for an individual's 
survival and growth. 
 
 

BIST-FBA20 Health 12.  
 
Supervisor. Thomas Surrey 
Research group. Intracellular Self-
Organization 
Research Centre: CRG 
 
Description: Correct cell division is of 
fundamental importance for the healthy 
development and homeostasis of organisms. 
Cancers and neurodevelopmental diseases 
are linked to defective cell division. The mitotic 
spindle is the apparatus that ensures correct 
chromosome segregation during cell division. 
How the spindle organizes itself and 
reorganizes as mitosis proceeds is not 
understood. This project looks at spindle 
organization and function from a 
physicochemical engineering perspective. 
Which activities are the most essential ones to 
ensure the self-regulated formation of a 
correct spindle architecture? What are the 
rules underlying robust spindle formation? If 
we can answer these questions, we should be 
able to build spindles using a limited set of 
essential components and be able to explain 
the phase space of possible architectures 
accessible with these components. This project 
aims at such a synthetic or reverse-engineered 
realization of the spindle architecture. Specific 
objectives are to explain how exactly 2 spindle 
poles can be formed efficiently, why dynein 
and its interaction partners have properties 
that may be optimal for this task, and how 
dynein has to cooperate with other activities in 
the spindle to achieve the generation of 2 and 
only 2 poles in one spindle. This project will 
further our fundamental understanding of the 
design principles of cytoskeletal architectures 
relevant for correct cell function. 
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BIST-FBA20 Health 13.  
 
Supervisor. Pablo Ballester 
Research group. Ballester's group 
Research Centre: ICIQ 
 
Description: The overarching aim of the 
offered project is the development, 
characterization and transfer to applications 
of synthetic receptors as sensing tools and 
devices for clinical disease testing. The 
sensing approach will be based on a 
molecular recognition event of the developed 
synthetic receptors. The targeted molecules 
will be small molecular weight metabolites 
and chemicals, which are known to be 
biomarkers or chemical bio-indicators for 
specific human diseases, metabolic disorders, 
overall health status of individuals and 
monitoring of therapeutic drug medications. 
Goals:  
1) Synthesis of phosphonate cavitands as 
ionophores for the construction of ion-selective 
electrodes (ISEs) and other devices suitable for 
the simple and accurate determination of the 
analytes in body fluids i.e. serum and urine. 
2) Overcoming the problems associated with 
the use of a lipophilic membrane in the ISEs by 
performing the sensing and quantification of 
the analytes in a homogenous phase by 
means of molecular optical sensors derived 
from the synthesized receptors. 
Currently, the demand for fast and reliable 
methods for the diagnosis of diseases and 
their subsequent treatment, which can be 
performed at the point of medical care or at 
the patient's home, and which are based on 
the detection of small molecules (biomarkers) 
is a reality. Supramolecular detection of 
chemical or biological substances differs from 
other forms of detection (eg changes in 
conductivity or resistance of materials) or 
chemical analysis (HPLC-MS, GC-MS) in the use 
of synthetic receptors capable of selectively 
interacting with analytes of interest. Many of 
the methods that exist for the detection / 
analysis of small molecules will require 
sophisticated instrumentation and prior 
sample preparation. Likewise, the diagnosis of 
illnesses by medical examination of the human 
body requires bulky and expensive instruments 
(CT, MRI) with long analysis times. Research 
into synthetic receptor-based detection 
methods is driven by low cost and portability 
of the devices. 

BIST-FBA20 Health 14.  
 
Supervisor. Mara Dierssen 
Research group. Cellular and Systems 
Neurobiology 
Research Centre: CRG 
 
Description: Analysis of the cell 
autonomous/non-autonomous contributions to 
Down syndrome brain phenotypes 
Motivation: Down syndrome (DS) is one of the 
most common genetic disorders leading to 
intellectual disability, which is caused by a 
trisomy of chromosome 21 (HSA21). Typical 
neuronal alterations in DS, are assumed to be 
caused by multiple triplicated genes, such as 
DYRK1A, SIM2, DSCAM, GIRK2, Olig1/2, SYNJ1, 
or APP. However, environmental and 
epigenetic factors are also involved in DS 
phenotypes. Our lab pioneered the discovery 
of altered experience-dependent neural 
plasticity in DS and in the last years we 
discovered perturbations in the correct 
formation and reactivation of memory 
engrams, the hypothetical storage sites of 
learned information in the brain. 
Hypothesis: Previous findings suggest that 
neuronal allocation to an engram is a 
competitive, rather than cell-autonomous 
process so that eligible neurons compete for 
allocation to an engram supporting a memory. 
If this is the case, we hypothesize that 
appropriate micro-environments might provide 
conditions that are optimal for the trisomic 
neurons to become part of an engram.  
Aim and methods: Here we will use a Down 
syndrome trisomic mouse model, Ts65Dn (or 
Ts66Dn) to explore whether this engram 
pathology may be determined not only by 
intrinsic genetic programs but also by 
extracellular cell-non-autonomous factors. 
To test these possible cell non-autonomous 
influences, we propose to graft mouse 
embryonic stem cells (mESC)-derived trisomic 
hippocampal neurons into WT hippocampus 
and vice versa. Transplantation of the mESC-
derived cells into the adult brain allows full 
maturation of the neurons as well as 
vascularization of the graft, allowing a 
functional crosstalk between the host and the 
grafted cells. Our preliminary results already 
suggest that the neuronal phenotype in 
trisomic mice depends on both cell and non-
cell autonomous mechanisms, that could affect 
engram allocation. 
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BIST-FBA20 Health 15.  
 
Supervisor. Toni Gabaldón 
Research group. Comparative Genomics 
Research Centre: IRB Barcelona 
 
Description: Fungal infections constitute an 
ever-growing and significant medical problem. 
Diseases caused by such pathogens range 
from simple toe nail infections, to life-
threatening systemic mycoses in patients with 
impaired immune systems. The molecular 
mechanisms driving invasion of mammalian 
hosts by fungal pathogens poses many 
scientifically challenging problems, which are 
as yet little understood. In this project we want 
to understand the interactions between 
Candida pathogens and other components of 
the human microbiota, to understand the 
transition from a commensal to infective 
behaviour. For this we will analyze the 
transcriptomes and metagenomics of 
microbial communities, in oral, vaginal, and 
intestinal mucosa of immuno-competent and 
immuno-compromised patients. 
 
 

BIST-FBA20 Health 16.  
 
Supervisor. Benedetta Bolognesi 
Research group. Phase Transitions in Health 
and Disease 
Research Centre: IBEC 
 
Description: Many of the genes mutated in 
neurodegenerative diseases including 
Alzheimer’s disease, Parkinson’s disease and 
Amyotrophic Lateral Sclerosis (ALS) encode 
proteins with Prion-like domains. Prion-like 
domains are intrinsically disordered regions 
that can undergo a conformational change to 
form the insoluble cross-beta amyloids that 
characterize these diseases. However it is still 
not clear whether the normal functions of 
prion-like domains require the formation of 
amyloid-like structures or whether the amyloid 
structures are actually toxic to cells and cause 
disease. In this project we will use deep 
mutagenesis to quantify the effects of all 
possible mutations in a set of prion-like 
domains. This will provide a comprehensive 
genotype-phenotype map both for the normal 
function of these proteins, for how they 
become toxic to cells, and for how they can 
nucleate amyloids. We have also recently 
shown that quantifying how mutations interact 
within a protein can provide sufficient 
restraints to predict its three-dimensional 
conformation. Here, we will measure the effect 
of a large set of single and double mutant 
variants to decipher the in vivo conformations 
of prion-like domains and how changes in 
conformation can lead to cellular toxicity and 
disease. 
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BIST-FBA20 Health 17.  
 
Supervisor: Sebastian Maurer 
Research group: Cytoskeleton dependent 
RNA distribution mechanisms 
Research Centre: CRG 
 
Description: Axonal transport is essential for 
neuronal activity. Mitochondria, vesicles, and 
mRNAs need to be transported by motors on 
microtubules heavily decorated with 
microtubule-associated proteins (MAPs). 
However, the influence of these MAPs on 
motor transport is just starting to be 
understood. Tau is a natively unfolded MAP 
that decorates axonal microtubules in healthy 
neurons. Mutations on tau coding sequence 
(e.g., P301L), as well as mutations altering the 
ratio of its splice variants (3R/4R) are 
genetically linked to neurodegeneration. 
However, how they influence axonal transport 
is understudied. 
  
First, using in vitro reconstitution and TIRF 
microscopy, we aim to investigate how Tau 
mutations and splice variants affect axonal 
transport. 
 
Second, using the same in vitro model, we aim 
to induce tau aggregation from tau bound to 
microtubules and study the consequences for 
axonal transport. Recent cryo-EM studies 
uncovered that tau fibers found in 
neurodegenerative diseases are different from 
those produced in vitro using soluble tau. We 
hypothesize that the conformation that tau 
acquires when bound to microtubules is 
important to understand its transition to an 
infectious conformer. The core of tau fibers 
found in neurodegenerative disease is 
composed of the same region that binds 
microtubules and tau mutations involved in 
neurodegenerative disease affect not only its 
binding to microtubules but also its propensity 
to aggregate, suggesting a possible link 
between these two conformations.  
Finally, we want to assess if what we learned 
in vitro holds true in the native environment of 
the axon. We have generated an insertion of 
meGFP into the tau locus of human iPSCs and 
we will use this line to study tau mutations and 
aggregation effect on axonal transport.  
 
Overall, we expect that this research will help 
us to understand the role of tau in neuronal 

degeneration and to develop better models to 
screen for treatments. 
 
 
BIST-FBA20 Health 18.  
 
Supervisor: Ferran Azorin 
Research group: Chromatin structure and 
function 
Research Centre: IRB Barcelona 
 
Description: Our research focus on the 
epigenetic mechanisms that regulate genome 
organization and expression, with a particular 
emphasis on chromosome segregation and 
genome stability. A main topic is the role of the 
tridimensional (3D) organization of chromatin 
in the regulation of the genome in health, 
during aging and in disease. 
 
 
BIST-FBA20 Health 19.  
 
Supervisor: Salvador Aznar Benitah 
Research group: Stem cells and Cancer 
Research Centre: IRB Barcelona 
 
Description: We are interested in studying 
how tissues maintain themselves and why this 
regenerative capacity is lost during ageing 
and cancer. We are now particularly 
interested in understanding how distant tissues 
communicate (that is, through systemic 
communication) in order to maintain whole 
body physiology. Some of these 
communication signals are dramatically 
altered in cancer progression and during 
ageing. Thereby, their identification and 
understanding how they work can offer novel 
therapeutic strategies against aggressive 
tumors, or to promoting a healthier ageing. 
The postdoctoral fellow will therefore have the 
possibility too chose among several exciting 
projects related to these topics. More 
specifically: 
 
- Understanding how and why metastatic 

cells systemically alter the metabolism of 
the organism to their own advantage. 

- Understanding how adult stem cells from 
different tissues communicate with each 
other on a daily basis to maintain 
physiology.  

Projects added on September 4, 2020 
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- To understand why and how tissue 
communication and functional 
synchronisation is lost during ageing. 

- The project will involve state-of-the-art 
mouse models, single cell and spatial 
transcriptomics, single cell epigenomics, 
proteomics, and integrative 
computational approaches. 

 

BIST-FBA20 Health 20.  
 
Supervisor: Nuria Lopez-Bigas 
Research group: Biomedical genomics Lab 
Research Centre: IRB Barcelona 
 
Description: The research of the BBGLab is 
focused on the identification of cancer driver 
mutations, genes and pathways across tumor 
types and in understanding the mutational 
processes leading to accumulation of 
mutations in tumors. 
  
Tumour genomes contain thousands of 
mutations, which can be identified by Next- 
Generation Sequencing technologies. By 
studying the observed pattern of these somatic 
mutations across genomic regions, we are 
able to explore the basic cell mechanisms that 
produce them. The interplay between these 
mechanisms, such as internal and external 
insults that damage DNA, chromosomal 
replication, transcription, and DNA repair 
mechanisms, leads to mutational processes 
that give rise to heterogeneous patterns of 
somatic mutations across the genome. 
The possibility to associate the alterations 
observed in a patient’s tumour with suitable 
anti-cancer therapies relies heavily on our 
ability to dentify the alterations that drive the 
malignancy, as well as those that predict its 
sensitivity or resistance to drugs. Our lab seeks 
to contribute to the advancement of precision 
medicine, in particular the interpretation of the 
genomic variants of tumours, thus facilitating 
the identification of therapeutic options for 
cancer patients. With this aim, we have 
developed an approach and several 
bioinformatics resources to accurately 
interpret alterations in human tumours 
(CancerGenomeInterpreter.org). 
 
Among the most important achievements 
obtained by Lopez-Bigas' lab are the 
development of pioneer methods to identify 
driver genes (Oncodrive methods), the 

creation of IntOGen (http://www.intogen.org), 
a discovery tool for cancer research, the 
discovery that protein-bound DNA impairs 
nucleotide excision repair (Radhakrishnan et 
al., 2016), the finding that exons have reduced 
mutation rate due to differential mismatch 
repair (Frigola et al., 2017), the discovery that 
nucleosome covered DNA shows a 10 bp 
periodicity on the rate of somatic and germline 
mutations (Pich et al., 2018), and the 
identification of the mutational footprints of 
cancer therapies (Pich et al., 2019). 
 
BIST-FBA20 Health 21.  
 
Supervisor: Xavier Salvatella 
Research group: Laboratory of Molecular 
Biophysics 
Research Centre: IRB Barcelona 
 
Description: Proteins that are intrinsically 
disordered perform important biological 
functions without adopting well-defined 
secondary and tertiary structures. In general 
the laboratory of molecular biophysics of IRB 
studies this class of proteins in silico, in vitro 
and in cells with the goal of understanding 
how their sequences encode function, how 
conditional folding can act as a mechanism for 
allosteric regulation and, most recently, how it 
may be possible to generate scenarios 
allowing targeting small molecules to these 
challenging drug targets. Specific questions 
being actively investigated at the moment 
include: 
 
1. The role of phase transitions in the 

regulation of gene expression 
2. The mechanisms by which liquid to solid 

transitions occur in biomolecular 
condensates  

3. The effect of small molecules on protein 
phase equilibria 

4. The conformational properties of low 
complexity sequences associated with 
neurodegenerative diseases 

Group members usually choose a project after 
discussions with the principal investigator to 
identify a scientific question that fits their 
interests and skills as well as those of the 
laboratory. The laboratory is actively involved 
in collaborations with other IRB and BIST 
laboratories interested in studying intrinsically 
disordered proteins with interesting functional 
properties and/or related to specific diseases. 
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BIST-FBA20 Health 22.  
 
Supervisor: Modesto Orozco 
Research group: Molecular Modelling and 
Bioinformatics 
Research Centre: IRB Barcelona 
 
Description: It is well known that structural 
changes in chromatin correlated with cell 
differentiation, senescence, stress response 
and cancer, but the mechanism behind these 
correlations are mostly unknown, which 
hamper our understanding of how cells 
activate or deactivate the information coded 
in their genomes. Structural models of 
chromatin are derived from simple polymer 
models of DNA incorporating 3D restrains 
derived from chromosome conformation 
capture (3C and its variants) experiments. 
These models were useful to characterize the 
general shape of the chromatin, but: i) 
resolution is poor, ii) the use of population 
restrains leads to over-condensed 
conformations and iii) dynamic effects are 
ignored. Ultra-resolution microscopy provides 
alternative data as observables are obtained 
for single cells, and time-dependent effects 
can be captured. However, integration of 
imaging and sequencing data is not trivial and 
in any case resolution is low. We have 
developed a multiscale chromatin model, able 
to integrate all kind of experimental restrains 
(population and single cell based). Recently, 
with Pia Cosma and thanks to two BIST Ignite 
grants we characterized at the basepair 
resolution level the 3D structure of a long piece 
of chromatin containing STELLA and NANOG, 
two crucial genes in cell reprograming, in both 
basal and pluripotent states (paper submitted 
for publication). Time is now to go further and 
to explain not only average structures, but 
dynamic effects: how nucleosome diffuse and 
aggregate, how transcription factors move, 
how genes diffuse to generate clusters, and 
how time is a major magnitude to determine 
which contacts impact into cell phenotype. We 
will continue focussing our effort in 
pluripotency genes (in a fist approach Oct4, 
Nanog and Stella). Final goal will be to 
understand at the cell level the connection 
between chromatin dynamics and cell 
reprograming and its impact in understanding 
the origin of cancer.  
 

BIST-FBA20 Health 23.  
 
Supervisor: Raúl Méndez de la Iglesia 
Research group: Translational control of cell 
cycle and differentiation 
Research Centre: IRB Barcelona 
 
Description: Post-transcriptional regulation of 
gene expression in the tumour-immune 
interaction. 
 
Tissue homeostasis requires stable gene 
expression programs, coordinated among the 
different cell types that conform the tissue. 
These programs are transiently rewired to 
respond to environmental changes. 
Qualitative or quantitative deviations from 
these responses lead to pathological 
outcomes. In the skin, the definition of these 
programs has focused, almost exclusively, in 
transcription. However, recent works have 
pointed to a key contribution of mRNA 
translation in skin tumour development. This 
proposal builds on the mechanistic 
knowledge, generated by our group, 
underlying the temporal and spatial regulation 
of mRNA translation by the CPEB family of 
RNA-binding proteins. Based on strong 
preliminary data, we will systematically 
analyse the function of CPEBs in maintaining 
skin homeostasis and how these mRNA 
translational programs are rewired to sustain 
cancer progression and evade immune 
surveillance. Crucial experimental systems in 
this proposal are newly generated, genetically 
modified mice targeting the four members of 
the CPEB family, individually and in 
combinations. First, we will conduct an in vivo 
analysis of combinatorial CPEB expression, 
regulation and functions in skin homeostasis 
and tumour development. Second, we will 
perform functional genome-wide 
identification(s) of CPEB-regulated mRNAs and 
their reprogramming in stress and cancer. 
Third, we will determine the role of CPEBs in 
maintaining skin architecture, through 
localized translation. Finally, we will define 
how defects in temporal translational 
regulation during stress contribute to tumour 
development. Collectively, these approaches 
will provide unprecedented and 
comprehensive in vivo insight into how the 
spatiotemporal translational control of specific 
mRNAs defines the functional structure of the 
skin, its ability to respond to damage and how 
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tumoral cells hijack these gene expression 
programs. We expect that these results will 
expose novel strategies for cancer diagnostics 
and treatment. 
 
BIST-FBA20 Health 24.  
 
Supervisor. Arben Merkoçi 
Research group.  
Nanobioelectronics and Biosensors Group 
Research Centre: ICN2 
 
Description: Nanomaterials-based platforms 
for point of care early diagnostics including 
pandemics. 
 
The research at our group focuses on 
discovering and technological development of 
the cutting-edge nanotechnology and 
nanomaterials based simple biosensing 
platforms by employing and controlling their 
architectures at both nano and macro scales 
with the objective to link together nano and 
macro worlds. We carry out research on the 
integration of nanotechnology methods, tools 
and materials into low cost, user friendly and 
efficient sensors and biosensors. The 
developed (bio)sensors take the advantages 
of nanoparticles, nanotubes, graphene, 
nanochannels and other nanomaterials while 
being integrated into innovative, highly 
sensitive and mass production platforms with 
interest for several applications in everyday 
life. The objective of the project will be to a) 
offer an innovative nanomaterial/architecture 
for a breakthrough biosensing approach and 
b) apply this new biosensing platform in a real 
clinical scenario related with highly 
demanded area such as early diagnostics of 
diseases or pandemics.  
 
 




