
1

Scientific Report
Years 2016-2020

Biochemistry and 
Molecular Biology 
Department



2

Design: Mònica Lluch

Cover image: Joan Bertolín
Safranin O staining in articular cartilage



3

Yeast Molecular Biology 
Laboratory

GROUP LEADER
Joaquin Ariño
Professor

LAB MEMBERS
Antonio Casamayor
Associate Professor

Carlos Calafi
Researcher

Marcel Albarcar
Postdoctoral student

RESEARCH INTERESTS

Our group is interested in several topics about the biochemistry,
the molecular biology and the genomics of the yeast
Saccharomyces cerevisiae, specifically those that are related to cell
signalling trough processes of phospho-dephosphorylation. For
this purpose, we investigate issues like the ion homeostasis, the
response to various stresses or the cell cycle regulation.

STRATEGIC OBJECTIVES

The main objective is to obtain an overview on the yeast response
to perturbations of its environment, so that we can both
understand in deep the biology of this organism and to guide us
towards new biotechnological applications. This includes from the
understanding of the biological roles of protein phosphatases to
the development of novel yeast expression vectors driven by
changes in the pH of the medium.

PUBLICATIONS DURING 2016-2020

Tatjer, L., Sacristán-Reviriego, A., Casado, C., González, A.,
Rodríguez-Porrata, B., Palacios, L., Canadell, D., Serra-Cardona,
A., Martín, H., Molina, M. & Ariño, J. (2016) The yeast Ptc1
protein phosphatase regulates a variety of cellular functions by
targeting the Mkk1 kinase. Genetics. 202,141-56.

X. Castells, L. Ferrer-Font, M. Dávila, A. P. Candiota, R. Simoes, A.
Fernández-Coello, A. Gabarrós, S. Boluda, A. Barceló, J. Ariño &
C. Arús (2016) Improving ribosomal RNA integrity in surgically
resected human brain tumor biopsies. Biopreservation and
Biobanking 14, 156-164.

S. Bru, J.M. Martínez, S. Hernández-Ortega, E. Quandt, M. Rafel,
J. Torres-Torronteras, R. Martí, D. Canadell, J. Ariño, S. Sharma. J.
Jiménez, and J. Clotet (2016) Polyphosphate is Involved in Cell
Cycle Progression and Genomic Stability in Saccharomyces
cerevisiae. Mol. Microbiol. 101, 367-80.

Tatjer, L. González, A. Serra-Cardona, A., Barceló, A., Casamayor,
A. & Ariño, J. (2016) The Saccharomyces cerevisiae Ptc1 protein
phosphatase attenuates G2-M cell cycle blockage caused by
activation of the cell wall integrity pathway Mol. Microbiol. 101,
671-687.

C. Popa, S. Gil, L. Tatjer, M. Tabuchi, N. S. Coll, J. Ariño & M. Valls
(2016) The effector AWR5 from the plant pathogen Ralstonia
solanacearum is an inhibitor of the TOR signalling pathway.
Scientific Reports. 6:27058, 1-14.

Petrezselyova, S., López-Malo, M., Canadell, D., Roque, A.,
Serra-Cardona, A., Marqués, Mª C., Vilaprinyó, E., Alves, R.,
Yenush, L., & Ariño, J. (2016) Regulation of the Na+/K+-ATPase
Ena1 expression by calcineurin/Crz1 under high pH stress: a
quantitative study. Plos One. 11:e0158424.

K. Petrényi, C. Molero, Z. Kónya, F. Erdődi, J. Ariño* & V.
Dombrádi* (2016)Analysis of two putative Candida albicans
phosphopantothenoylcysteine decarboxylase / protein
phosphatase Z regulatory subunits reveals an unexpected
distribution of functional roles. Plos One. 11(8):e0160965A.

Roque, S. Petrezselyova, A. Serra-Cardona, & J. Ariño. 2016.
Genome-wide recruitment profiling of transcription factor Crz1
in response to high pH stress. BMC Genomics 17:662.

Pérez-Sampietro, M., Serra-Cardona, A., Canadell, D., Casas, C.,
Ariño, J. & Herrero, E.(2016) The yeast Aft2 transcription factor
determines selenite toxicity by controlling the low affinity
phosphate transport system. Scientific Reports, 6:32836.

S. Bru, J. Jiménez, D. Canadell, J. Ariño & J. Clotet (2016)
Improvement of biochemical methods of polyP quantification.
Microbial Cell. 4, 6-15.

Carlos Santolaria
Postdoctoral student

Mercè Robledo
Technician
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Peris-Peris, C., Serra-Cardona, A., Sánchez-Sanuy, F., Campo, S.,
Ariño, J. & San Segundo, B. (2017) Two distinct NRAMP6 isoforms
function as iron and manganese transporters and contribute to
disease resistance in rice. Molecular Plant-Microbe Interactions
30:385-39

Molero, C.; Casado, C. & Ariño. J. (2017) The inhibitory
mechanism of Hal3 on the yeast Ppz1 phosphatase: A
mutagenesis analysis. Scientific Reports. 7: 8819. 1-14.

Trevijano-Contador, N.; Cesar de Oliveira, H.; García-Rodas, R.;
Rossi, S.A.; Llorente, I.; Zaballos, A.; Janbon, G.; Ariño, J. and
Zaragoza, O. (2018) Cryptococcus neoformans can form titan-like
cells in vitro in response to multiple signals. PLOS Pathogens.
14(5): e1007007 (1-37).

Santolaria, C.; Velázquez, D.; Strauss, E.; Ariño, J. (2018)
Mutations at the hydrophobic core affect Hal3 trimer stability,
reducing its Ppz1 inhibitory capacity but not its PPCDC
moonlighting function. Scientific Reports.8(1):14701.

Zhang, C.; García-Rodas, R.; Molero, C.; de Oliveira, H.C.
Tabernero, L.; Reverter, D.; Zaragoza, O. and Ariño, J. (2019)
Characterization of the atypical Ppz/Hal3 phosphatase system
from the pathogenic fungus Cryptococcus neoformans. Molecular
Microbiology 111, 898-917.

Ariño, J.; Ramos, J.; Sychrova, H. (2019) Monovalent cation
transporters at the plasma membrane in yeasts. Yeast 36,177–
193.

Zhang, C; de la Torre, A.; Pérez-Martín, J. & Ariño, J. (2019)
Protein phosphatase Ppz1 is not regulated by a Hal3-like protein
in the plant pathogen Ustilago maydis. International Journal of
Molecular Sciences 20(15).

Ariño, J.; Velázquez, D. and Casamayor, A. (2019) Ser/Thr protein
phosphatases in fungi: structure, regulation and function.
Microbial Cell. 2, 217-256 (Review)

Calafí C; López-Malo M; Velázquez D; Zhang C; Fernández-
Fernández J; Rodríguez-Galán O; de la Cruz J; Ariño J & Casamayor
A (2020) Overexpression of budding yeast protein phosphatase
Ppz1 impairs translation. Biochim. Biophys. Acta - Mol. Cell Res.,
1867, 118727.

Velázquez, D.; Albacar, M.; Zhang, C.; Calafí, C.; López-Malo, M.;
Torres-Torronteras, J.; Martí, R.; Kovalchuk, S.I.; Pinson, B.; Jensen,
O.N.; Daignan-Fornier, B.; Casamayor, A.; Ariño, J. (2020) Yeast
Ppz1 protein phosphatase toxicity involves the alteration of
multiple cellular targets. Sci. Rep., 10, 15613 (1-21).

Calafí, C.; López-Malo, M.; Albacar, M.; Casamayor, A.; Ariño, J.
(2020) The N-terminal region of yeast protein phosphatase Ppz1 is
a determinant for its toxicity. International Journal of Molecular
Sciences. 21, 7733 (1-16).

BOOK CHAPTERS

Canadell, D. & Ariño, J. (2016) Interactions between monovalent
cations and nutrient homeostasis (In: Membrane Transport in
Yeast (Advances in Experimental Medicine and Biology series). Vol.
892, Chapter 11. pp. 271-290. J. Ramos, H. Sychrova, M. Kschischo
(Eds.), Springer.

Casamayor, A. & Ariño, J. (2020) Controlling Ser/Thr protein
phosphatase PP1 activity and function through interaction with
regulatory subunits, in Enzymes – Mechanisms, Dynamics and
Inhibition. vol. 122, pp. 231-288 T. Karabencheva-Christova & C.Z.
Christov, Eds. Elsevier.

OTHER PUBLICATIONS

D. Canadell, S. Bru, J. Clotet & J. Ariño.(2016) Extraction and
quantification of polyphosphate in the budding yeast
Saccharomyces cerevisiae. Bioprotocols. 6 (14).

Ariño, J. & Ramos, J. (2017) Cation fungal homeostasis. Reference
Modules in Life Sciences. Elsevier.

ACTIVE PROJECTS DURING 2016-20:

Exploracion de los mecanismos de homeostasis de cationes
monovalentes como nueva diana antifungica. Plan nacional de
i+d+i (BFU2014-54591-c2-1-p). jan. 2015-dec. 2017

Elucidacion de la funcion y la regulacion del sistema de fosfatasas
fungicas atipicas ppz1/hal3. Plan nacional de i+d+i (bfu2017-
82574-p). jan. 2018-sept. 2021.

Expression of secreted leghemoglobin in yeast. Espuña R&D. 30-
09-2019 to 30-03-2020. Private funding

Sistemas innovadores para la obtención de LegHemoglobina para
productos análogos de la carne (INNOLEG). Espuña R&D y
Coopecarn Girona SLU (Grups Operatius, DARP). 31-07-2020 to
30-09-2022. Private funding
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Grup d’Aplicacions
Biomèdiques de la RMN 

(GABRMN)

GROUP LEADER
Carles Arús
Professor

LAB MEMBERS
Ana Paula Candiota
Researcher

Maria Margarita Julià
Researcher

Maria del Pilar Calero
Predoctoral student

Yanisleydis Hernandez
Predoctoral student

RESEARCH INTERESTS

The GABRMN group holds a recognized research track in the use
of nuclear magnetic resonance (NMR) for biomedical applications.
Main expertise fields of our group:
Acquisition, processing and interpretation of Magnetic Resonance
(MR) data.
Preclinical evaluation of nanoparticulated agents in murine
models.
Generation, treatment and follow-up of murine brain tumour
models.
Pattern recognition analysis of MR spectroscopic/imaging data.

STRATEGIC OBJECTIVES

To improve therapy response assessment and patient
management, especially regarding brain tumours. This is achieved
with different research branches: human brain tumour MR data
and preclinical glioblastoma MR data. Both imaging and
spectroscopic MR data are used, and advanced machine learning
approaches are applied.
To gain knowledge about anatomical/biochemical changes
characterizing response to therapy, with special emphasis in
immune system elements, searching for tissue characterization.
This molecular characterization may help to gain insight into
imaging biomarker of therapy response
To help clinicians integrating MR spectroscopy in their pipelines,
through development of software packages devoted to quality
assessment, processing and postprocessing of spectroscopic data,
as well as to maintain databases of validated human MR brain
tumour data.

PUBLICATIONS DURING 2016-20 

Wu S, Calero-Pérez P, Arús C, Candiota AP. Anti-PD-1
Immunotherapy in preclinical GL261 Glioblastoma: Influence of
Therapeutic Parameters and Non-Invasive Response Biomarker
Assessment with MRSI-Based Approaches. Int J MolSci. 2020 Nov
20;21(22):8775. doi: 10.3390/ijms21228775. PMID: 33233585;
PMCID: PMC7699815.

Núñez LM, Romero E, Julià-Sapé M, Ledesma-Carbayo MJ, Santos
A, Arús C,Candiota AP, Vellido A. Unraveling response to
temozolomide in preclinical GL261 glioblastoma with MRI/MRSI
using radiomics and signal source extraction. SciRep. 2020Nov
12;10(1):19699.

Casaña-Eslava RV, Ortega-Martorell S, Lisboa PJ, Candiota AP,
Julià-Sapé M,Martín-Guerrero JD, Jarman IH. Robust Conditional
Independence maps of single-voxel Magnetic Resonance Spectra
to elucidate associations between brain tumours and metabolites.
PLoS One. 2020 Jul 1;15(7):e0235057

Wu S, Calero-Pérez P, Villamañan L, Arias-Ramos N, Pumarola M,
Ortega-Martorell S, Julià-Sapé M, Arús C, Candiota AP. Anti-
tumour immune response in GL261 glioblastoma generated by
Temozolomide Immune-Enhancing Metronomic Schedule
monitored with MRSI-based nosological images. NMR Biomed.
2020 Apr;33(4):e4229

Pi Castro D, José-López R, Fernández Flores F, Rabanal Prados RM,
Mandara MT, Arús C, Pumarola Batlle M. Expression of FOXP3 in
Canine Gliomas: Immunohistochemical Study of Tumor-Infiltrating
Regulatory Lymphocytes. J Neuropathol Exp Neurol. 2020 Feb
1;79(2):184-193

Hernández-Villegas Y, Ortega-Martorell S, Arús C, Vellido A, Julià-
Sapé M. Extraction of artefactual MRS patterns from a large
database using non-negative matrix factorization. NMR Biomed.
2019 Dec 2:e4193.

Julià-Sapé M, Candiota AP, Arús C. Cancer metabolism in a
snapshot: MRS(I). NMR Biomed. 2019 Oct;32(10):e4054.
Villamañan L, Alcaraz E, Pinna LA, Ruzzene M, Itarte E, Arús C,
Plana M, Candiota AP. Up-Regulation of the Alpha Prime Subunit
of Protein Kinase CK2 as a Marker of Fast Proliferation in GL261
Cultured Cells. Pathol Oncol Res. 2019 Oct;25(4):1659-1663.

Gulnur Ungan
Predoctoral student,

Zoona Javed
Predoctoral student

Marta Mulero
Predoctoral student
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Ortega-Martorell S, Candiota AP, Thomson R, Riley P, Julia-Sape
M, Olier I. Embedding MRI information into MRSI data source
extraction improves brain tumour delineation in animal models.
PLoS One. 2019 Aug 15;14(8):e0220809.

Mora P, Pons A, Cos M, Camins A, Muntané A, Aguilera C, Arús
C, Majós C. Magnetic resonance spectroscopy in posterior fossa
tumours: the tumour spectroscopic signature may improve
discrimination in adults among haemangioblastoma, ependymal
tumours, medulloblastoma, and metastasis. Eur Radiol. 2019
Jun;29(6):2792-2801.

Suárez-García S, Arias-Ramos N, Frias C, Candiota AP, Arús C,
Lorenzo J, Ruiz-Molina D, Novio F. Dual T1/ T2 Nanoscale
Coordination Polymers as Novel Contrast Agents for MRI: A
Preclinical Study for Brain Tumor. ACS Appl Mater Interfaces.
2018 Nov 14;10(45):38819-38832.

Fernández-Flores F, García-Verdugo JM, Martín-Ibáñez R,
Herranz C, Fondevila D, Canals JM, Arús C, Pumarola M.
Characterization of the canine rostral ventricular-subventricular
zone: Morphological, immunohistochemical, ultrastructural, and
neurosphere assay studies. J Comp Neurol. 2018 Mar
1;526(4):721-741.

Kyathanahally SP, Mocioiu V, Pedrosa de Barros N, Slotboom J,
Wright AJ, Julià-Sapé M, Arús C, Kreis R. Quality of clinical brain
tumor MR spectra judged by humans and machine learning
tools. Magn Reson Med. 2018 May;79(5):2500-2510.

Ferrer-Font L, Arias-Ramos N, Lope-Piedrafita S, Julià-Sapé M,
Pumarola M, Arús C, Candiota AP. Metronomic treatment in
immunocompetent preclinical GL261 glioblastoma: effects of
cyclophosphamide and temozolomide. NMR Biomed. 2017
Sep;30(9).

Arias-Ramos N, Ferrer-Font L, Lope-Piedrafita S, Mocioiu V, Julià-
Sapé M, Pumarola M, Arús C, Candiota AP. Metabolomics of
Therapy Response in Preclinical Glioblastoma: A Multi-Slice MRSI-
Based Volumetric Analysis for Noninvasive Assessment of
Temozolomide Treatment. Metabolites. 2017 May 18;7(2):20.

Ferrer-Font L, Villamañan L, Arias-Ramos N, Vilardell J, Plana M,
Ruzzene M, Pinna LA, Itarte E, Arús C, Candiota AP. Targeting
Protein Kinase CK2: Evaluating CX-4945 Potential for GL261
Glioblastoma Therapy in Immunocompetent Mice.
Pharmaceuticals (Basel). 2017 Feb 12;10(1):24.

Jiménez-Xarrié E, Davila M, Candiota AP, Delgado-Mederos R,
Ortega-Martorell S, Julià-Sapé M, Arús C, Martí-Fàbregas J. Brain
metabolic pattern analysis using a magnetic resonance spectra
classification software in experimental stroke. BMC Neurosci.
2017 Jan 13;18(1):13.

Ciezka M, Acosta M, Herranz C, Canals JM, Pumarola M,
Candiota AP, Arús C. Development of a transplantable glioma
tumour model from genetically engineered mice:
MRI/MRS/MRSI characterisation. J Neurooncol. 2016
Aug;129(1):67-76.

Delgado-Goñi T, Ortega-Martorell S, Ciezka M, Olier I, Candiota
AP, Julià- Sapé M, Fernández F, Pumarola M, Lisboa PJ, Arús C.
MRSI-based molecular imaging of therapy response to
temozolomide in preclinical glioblastoma using source analysis.
NMR Biomed. 2016 Jun;29(6):732-43.

Castells Domingo X, Ferrer-Font L, Davila M, Candiota AP, Simões
RV, Fernández-Coello A, Gabarrós A, Boluda S, Barceló A, Ariño J,
Arús C. Improving Ribosomal RNA Integrity in Surgically Resected
Human Brain Tumor Biopsies. Biopreserv Biobank. 2016
Apr;14(2):156-64.

Mocioiu V, Ortega-Martorell S, Olier I, Jablonski M, Starcukova J,
Lisboa P, Arús C, Julià-Sapé M. From raw data to data-analysis for
magnetic resonance spectroscopy--the missing link: jMRUI2XML.
BMC Bioinformatics. 2015 Nov 9;16:378.

Ferrer-Font L, Alcaraz E, Plana M, Candiota AP, Itarte E, Arús C.
Protein Kinase CK2 Content in GL261 Mouse Glioblastoma. Pathol
Oncol Res. 2016 Jul;22(3):633-7.

ACTIVE PROJECTS DURING 2016-20

Análisis de datos de espectroscopía de resonancia magnética
mediante herramientas de aprendizaje de máquina para la mejora
de la evaluación diagnóstica y pronóstica de los gliomas (MRS-ML).
PI20/00064. Proyectos de investigación en salud (PI) 2020 (ISCIII).
1/1/2021 – 31/12/2023. 31.460 € (121.000 €, coordinated Project
total)

Horizon 2020 Framework Programme for Research and
Innovation, ATTRACT initiative. Grant 777222 (Third Party).
Multiparametric MR approaches for non-invasive Glioblastoma
therapy response follow-up (MAGRes). 20/05/2019 – 31/10/2020,
100,000€.

2018 XARDI 00016 / IU68-013944. Xarxa R+D+I en Tecnologies de
la Salut (XarTEC SALUT). AGAUR. Agència de Gestió d'Ajuts
Universitaris i de Recerca. IP: Alexandre Perera Lluna, 15/08/2020
to 31/12/2022, 1.338.250,00 €.
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H2020-MSCA-ITN-2018, proposal: 813120, granted. INtegrating
Magnetic Resonance SPectroscopy and Multimodal Imaging for
Research and Education in MEDicine (INSPiRE-MED). European
Comission, Marie Curie Initial Training Networks (ITN).
Coordinator, Dominique Sappey-Marinier, UNIVERSITE LYON 1
CLAUDE BERNARD (FR), 01/01/2019 – 31/12/2022, 205,904.88 €
(partner UAB).

SAF2014-52332-R. Imagen Molecular de glioma de alto grado para
la mejora de la respuesta al tratamiento (MOLIMAGLIO).
Ministerio de Economía y Competitividad, 01/01/2015 –
31/12/2017, 242,000 €.

2015-1-TR01-KA202-022634. E-learning platform for medical
informatics to improve vocational and ICT practice (E-medivip).
European Union, Erasmus+. Key Action: Cooperation for
innovation and the exchange of good practices. 01/09/2015 –
31/08/2017. EC Grant: 217.479 € (38.127 € CIBER partner)

PITN-GA-2012-316679. Transforming Magnetic Resonance
Spectroscopy into a clinical Tool-TRANSACT. European Union,
Marie Curie Initial Training Networks (ITN), FP7-PEOPLE-2012-ITN.
01/03/2013 – 01/03/2017. 3.445.287,12 €
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Lipid-based 
nanosized drug 

delivery systems

GROUP LEADER
Ramon Barnadas
Associate Professor

LAB MEMBERS
Mercedes Camacho
Postdoctoral student

Núria Benseny
Postdoctoral student

RESEARCH INTERESTS

Liposomes, metallosomes, metallosurfactants, drug delivery systems,
carbon monoxide releasing molecules.

STRATEGIC OBJECTIVES

Design and characterization of CO bearing molecules/aggregates
intended for biomedical applications.

MAIN RESEARCH LINES

Synthesis and characterization of CO releasing aggregates.
Pt-metallosomes as anticancer drug delivery systems.
Use of fluorescent dyes as cation sensors into vesicular systems.

PUBLICATIONS DURING 2016-20

Direct Synthesis of Rhenium and Technetium-99m
Metallosurfactants by a Transmetallation Reaction of Lipophilic.
Groups: Potential Applications in the Radiolabeling of Liposomes
Jordi Borrás, Verónica Mesa, Joan Suades, and Ramon Barnadas-
Rodríguez Langmuir (2020) 36: 1993-2002

Peptide Assembly on the Membrane Determines the HIV-1 Inhibitory
Activity of Dual- Targeting Fusion Inhibitor Peptides. Maria J.
Gomara, Yolanda Perez, Javier P. Martinez, Ramon Barnadas-
Rodriguez, Anke Schultz, Hagen von Briesen, Alex Peralvarez-Marin,
Andreas Meyerhans, Isabel Haro Scientific Reports (2019), 9: 3257, 1-
13

Metallosomes for biomedical applications by mixing molybdenum
carbonyl metallosurfactants and phospholipids.
Marín-García, M.; Benseny-Cases, N.; Camacho, M.; Perrie, Y.;
Suades, J.; Barnadas-Rodríguez, R Dalton Transactions (2018), 47
(40), 14293-14303

Low-toxicity metallosomes for biomedical applications by self-
assembly of organometallic metallosurfactants and phospholipids.
Marín-García, M.; Benseny-Cases, N.; Camacho, M.; Suades, J.;
Barnadas-Rodríguez, R. Chemical Communications (2017), 53(60),
8455-8458

Supramolecular Arrangement of Molybdenum Carbonyl
Metallosurfactants with CO-Releasing Properties.
Parera, Elisabet; Marín-García, Maribel; Pons, Ramon; Comelles,
Francesc; Suades, Joan; Barnadas-Rodríguez, Ramon
Organometallics (2016), (35) 4, 484-493

Fourier transform infrared spectroscopy (FTIR) characterization of
the interaction of anti-cancer photosensitizers with dendrimers.
Monika Dabrzalska, Nuria Benseny-Cases, Ramon Barnadas-
Rodríguez, Serge Mignani, Maria Zablocka, Jean-Pierre Majoral,
Maria Bryszewska, Barbara Klajnert-Maculewicz, Josep Cladera
Analytical and Bioanalytical Chemistry (2016), 408, 535−544

ACTIVE PROJECTS DURING 2016-20

Comprensión de las interacciones moleculares entre metales y
sistemas biológicos para el diseño de aplicaciones biomédicas y
biotecnológicas. Reference: BIO2015-67358-C2-2-P / Ministerio de
Economía y Competitividad
2016-2019

Optimización de un sistema de liberación nanoterapeutica basado
en dendrómetros para el tratamiento de la enfermedad de
Alzheimer. Reference: SAF2017-84407-R / Ministerio de Economía
y Competitividad 2018-2020

Iron transport and absorption of iron by Caco-2/Raji B cocultures
and Caco-2 monocultures. Pharmanutra Spa. June 2016 – June
2019. Private funding.
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Biomarkers in 
Veterinary and 
Animal Science

GROUP LEADER
Anna Bassols
Professor

GROUP MEMBERS
Nestor Gómez
Associate Professor

Natàlia Yeste
Predoctoral student

Yolanda Saco
Technician

RESEARCH INTERESTS

The problems of the most important species from the productive,
food and economic point of view (pig, cattle) from different
approaches:

Use of proteomic techniques to study these processes and identify
biomarkers.
Study of acute phase proteins: structure, function and utility as
biomarkers.
Role of brain neurotransmission in swine and cattle under stress and
the influence of nutrition.

We are not fully aware of this, but the health and productive
problems of farm animals are an essential aspect of the basic
sciences. Diseases that can happen to humans, diseases that reduce
the growth rate of animals, problems associated with animal welfare
and stress ...
Proteomics offers fantastic tools to address these problems: our
group has mainly studied aspects related to stress and nutrition of
farm animals, especially for their economic consequences.
Quantitative and functional proteomics techniques can be applied to
these problems.
We also study the acute phase response, especially the production
and functions of acute phase proteins in income animals. These
proteins are markers of inflammation, but also of productivity, stress
and food safety.
We are also interested in the role of brain neurotransmitters in
controlling behavior in pigs, especially with respect to animal
welfare.

The group maintains important relations with the Veterinary Clinical
Biochemistry Service (s.bioquimica.clinica@uab.cat)

We have taken collaborative projects with the reagent industry for
the development and validation of reagents, mostly for acute phase
proteins.

MAIN RESEARCH LINES AND STRATEGIC OBJECTIVES

The main lines of our research group are:

Biomarkers for animal science and veterinary medicine.
Enzymatic and immunological assays.
Proteomics and metabolomics for biomarker search

We achieve these goals in collaboration with leading research
institutes on animal science (IRTA, INIA, Instituto Superior de
Agronomia de Lisboa).

PUBLICATIONS DURING 2016-20

Factors Influencing Biomarker Range Intervals in Farm Animals
(Editorial). Ana María Gutiérrez, Anna Bassols, Laura Soler, Matilde
Piñeiro. Frontiers in Veterinary Science, section Veterinary
Experimental and Diagnostic Pathology (2020) 7:587741.

Environmental enrichment alters monoaminergic neurotransmitters
and the hippocampal proteome in pigs.
Laura Arroyo; Daniel Valent; Ricard Carreras; Raquel Pato; Josefa
Sabrià; Antonio Velarde; Anna Bassols. Journal of Proteomics 2020
Vol 229, Oct 30, 103943.

Characterization of Electrolyte Content in Urine Samples through a 
Differential Microfluidic Sensor Based on Dumbbell-Shaped Defect 
Ground Structures. Muñoz-Enano, Jonathan; Vélez, Paris; Gil Barba, 
Marta; Jose-Cunilleras, Eduard; Bassols, Anna; Martín, Ferran. 
International Journal of Microwave and Wireless Technologies 
(2020) (Published online by Cambridge University Press April 27). 
http. doi.org/10.1017/S17590787220000446         

Evaluating the potential role of tryptophan in calf milk replacers to
facilitate weaning.
N. Yeste, A. Bassols, M. Vidal, A. Bach and M. Terré. Journal of Dairy
Science (2020) 103, P7009-7017

Raquel Pato
Technician

Raquel Peña
Technician
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Metabolome and Proteome Changes in Skeletal Muscle and Blood of
Preruminant Calves with Leucine and Threonine Supplemented
Diets. Kuai Yu, Manolis Matzapetakis, Anita Horvatić, Marta Terré,
Alex Bach, Josipa Kuleš, Natalia Yeste, Néstor Gómez, Laura Arroyo,
Elisabet Rodríguez-Tomàs, Raquel Peña, Nicolas Guillemin, André M.
De Almeida, Peter David Eckersall, Anna Bassols. Journal of
Proteomics 2020 Feb 3:103677.

Effects of a high fat diet on appetite regulatory neuropeptides and
neurotransmitters and the counteracting action of adding probiotics
and omega-3 fatty acids in a pig model.
Daniel Valent, Laura Arroyo, Emma Fàbrega, Maria Font-i-Furnols,
María Rodríguez-Palmero, Jose Antonio Moreno-Muñoz, Joan Tibau,
Anna Bassols. Beneficial Microbes (2020) 11, 347-359

Total and specific activity of superoxide dismutase (SOD) in seminal
plasma are related with the cryotolerance of jackass spermatozoa.
Marion Papas, Jaime Catalán, Isabel Barranco, Laura Arroyo, Anna
Bassols, Marc Yeste, Jordi Miró. Cryobiology 2019 Nov 26. pii: S0011-
2240(19)30537-1.

Specific activity of superoxide dismutase in stallion seminal plasma is
related to sperm cryotolerance. Marion Papas, Jaime Catalán,
Beatriz Fernandez-Fuertes, Laura Arroyo, Anna Bassols, Jordi Miró,
Marc Yeste. Antioxidants 2019 Nov 9;8(11).

Performance, intestinal permeability, and blood metabolic profile of
calves fed a milk replacer supplemented with glutamic acid.
Ahangarani, M. A, A. Bach, A. Bassols, M. Vidal, D. Valent, S. Ruiz-
Herrera, and M. Terré. Journal of Dairy Science (2020) 103, 433-438

Activities of antioxidant seminal plasma enzymes (SOD, CAT, GPx and
Gred) are higher in jackasses than in stallions and are correlated with
sperm motility in jackasses.
Marion Papas; Laura Arroyo; Anna Bassols; Jaime Catalán, Sebastián
Bonilla-Correal, Sabrina Gacem, Jordi Miró. Theriogenology 2019,
140, 180e187.

Piñeiro, Matilde; Pato, Raquel; Soler, Lourdes; Peña, Raquel; Garcia,
Natalia; Torrente, Carlos; Saco, Yolanda; Lampreave, Fermín; Bassols,
Anna; Canalias, Francesca. A new automated turbidimetric
immunoassay for the measurement of dog C-reactive protein,
specific for the canine species. Veterinary Clinical Pathology (2018)
47:130–137.

Effect of sex and RYR1 gene mutation on stress biomarkers in pigs.
M. Olivan, J. Gonzalez, A. Bassols, F. Diaz, V. Fernandez-Suarez, R.
Carreras, E. Mainau, L. Arroyo, R. Pena, Y. Potes, A. Coto-Montes, K.
Hollung, and A. Velarde. Meat Science (2018)

The effect of previous handling experience on cognitive bias, novel
object and defence cascade tests, and on cortisol concentration in
pigs. Ricard Carreras; Laura Arroyo; Eva Mainau; Daniel Valent; Anna
Bassols; Antoni Dalmau; Luigi Faucitano; Xavier Manteca; Antonio
Velarde. Behavioral Processes (2017) 142:91-98.

Daniel Valent, Laura Arroyo, Raquel Peña, Kuai Yu, Ricard Carreras,
Eva Mainau, Antonio Velarde, Anna Bassols. Effects on pig
immunophysiology, PBMC proteome and brain neurotransmitters
caused by group mixing stress and human-animal relationship. PLOS
One 2017 May 5;12(5):e0176928.

Pig cognitive bias affects the conversion of muscle into meat by
antioxidant and autophagy mechanisms.
Yaiza Potes; Mamen Oliván; Adrian Rubio-González; Beatriz de
Luxán-Delgado; Fernando Díaz-Martínez; Verónica Sierra; Laura
Arroyo; Raquel Peña; Anna Bassols; Joel González; Ricard Carreras;
Antonio Velarde; Manuel Torres Muñoz; Ana Maria Coto-Montes.
Animal 2017 Apr 18:1-9.

Analysis of cortisol in hair samples as an indicator of stress in pigs.
Casal, Nicolau; Peña, Raquel; Bassols, Anna; Manteca, Xavier;
Fabrega, Emma. Journal of Veterinary Behavior: Clinical Applications
and Research (2017) 19, 1-6.

SWATH-MS quantitative proteomic investigation of intrauterine
growth restriction in a porcine model reveals sex differences in
hippocampus development.
Daniel Valent, Natalia Yeste, Lorenzo E. Hernández-Castellano, Laura
Arroyo, Consolación García-Contreras, Marta Vázquez-Gómez,
Antonio González-Bulnes, Emøke Bendixen, Anna Bassols. Journal of
Proteomics 2019 Jul 30;204:103391.

I-FABP, Pig-MAP and TNF-α as biomarkers for monitoring gut-wall
integrity in front of Salmonella Typhimurium and ETEC K88 infection
in a weaned piglet model.
Paola López-Colom, Kuai Yu, Emili Barba-Vidal, Yolanda Saco, Susana
Mª Martín-Orúe, Lorena Castillejos, David Solà-Oriol, Anna Bassols.
Research in Veterinary Sciences 2019 May 7;124:426-432.

Age-related Serum Biochemical Reference Intervals Established for
Unweaned Calves and Piglets in the Post-weaning Period.
Kuai Yu, Francesca Canalias, David Solà-Oriol, Laura Arroyo, Raquel
Pato, Yolanda Saco, Marta Terré, Anna Bassols. Frontiers in
Veterinary Sciences 2019 Apr 24;6:123.

Housing and road transport modify the brain neurotransmitter
systems of pigs: Do pigs raised in different conditions cope
differently with unknown environments? Arroyo L, Valent D,
Carreras R, Peña R, Sabrià J, Velarde A, Bassols A. PLoS One. 2019 Jan
16;14(1):e0210406.

Skeletal muscle metabolomics and blood biochemistry analysis
reveal metabolic changes associated with dietary amino acid
supplementation in dairy calves. Kuai Yu, Manolis Matzapetakis,
Daniel Valent, Yolanda Saco, André M. De Almeida, Marta Terré and
Anna Bassols. Scientific Reports Sci Rep. 2018 Sep 14;8(1):13850.

Preparation of a canine C-reactive protein serum reference material:
feasibility studies. Canalias, Francesca; Piñeiro, Matilde; Pato,
Raquel; Peña, Raquel; Bosch, Lluis; Soler, Lourdes; Garcia, Natalia;
Lampreave, Fermín; Saco, Yolanda; Bassols, Anna. Veterinary Clinical
Pathology (2018) 47:122–129
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Fetal growth-retardation and brain-sparing by malnutrition are
associated to changes in neurotransmitters profile.
Consolacion Garcia-Contreras, Daniel Valent, Marta Vazquez-Gomez,
Laura Arroyo, Beatriz Isabel, Susana Astiz, Anna Bassols, Antonio
Gonzalez-Bulnes. International Journal of Developmental
Neuroscience (2017) 57, 72–76.

Hyaluronan mediates the adhesion of porcine peripheral blood
mononuclear cells to poly (I:C)-treated intestinal cells and modulates
their cytokine production. M.J. Docampo, J. Cabrera and A. Bassols.
Veterinary Immunology and Immunopathology (2017) 184, 8–17.

Biochemical and proteomic analyses of the physiological response
induced by individual housing in gilts provide new potential stress
markers.
A. Marco-Ramell, L. Arroyo, R. Peña, R. Pato, Y. Saco, L. Fraile, E.
Bendixen and A. Bassols. BMC Veterinary Research (2016) 12:265
doi 10.1186/s12917-016-0887-1 .

Sex and intrauterine growth restriction modify brain
neurotransmitters profile of newborn piglets.
M. Vázquez-Gómez, D. Valent, C. García-Contreras, C. Óvilo, B.
Isabel, A. Bassols and A. Gónzalez-Bulnes. International Journal of
Developmental Neuroscience (2016) 55, 9–14.

Effect of handling on neurotransmitter profile in pig brain according
to fear related behavior.
Laura Arroyo, Ricard Carreras, Daniel Valent, Raquel Peña, Eva

Mainau, Antonio Velarde, Josefa Sabrià, Anna Bassols. Physiology
and Behavior (2016) 167, 374–381.

Housing conditions do not alter cognitive bias but affect serum
cortisol, qualitative behaviour assessment and wounds on the
carcass in pigs.
Ricard Carreras, Eva Mainau, Laura Arroyo, Xènia Moles, Joel
González, Anna Bassols, Antoni Dalmau, Luigi Faucitano, Xavier
Manteca, Antonio Velarde. Applied Animal Behaviour Science (2016)
185, 39–44.

Effect of gender and halothane genotype on cognitive bias and its
relationship with fear in pigs.
R. Carreras, L. Arroyo, E. Mainau, R. Peña, A. Bassols, A. Dalmau, L.
Faucitano, X. Manteca, A. Velarde. Applied Animal Behaviour Science
(2016) 177, 12-18.

Proteomics and the search for welfare and stress biomarkers in
animal production in the one-1 health context.
A. Marco-Ramell, A. M. de Almeida, S. Cristobal, P. Rodrigues, P.
Roncada and A. Bassols. Molecular Biosystems (2016) 12, 2024 –
2035.

C-reactive protein, haptoglobin and pig-major acute protein profiles
induced by different isolates of porcine reproductive and respiratory
syndrome virus experimental infection. Y. Saco, F. Martínez-Lobo, M.
Cortey, R. Pato, R. Peña, J. Segalés, C. Prieto and A. Bassols.
Veterinary Microbiology (2016)183, 9–15.

Identification of biomarkers of stress in meat of pigs managed under
different mixing treatments. Mamen Oliván, Verónica Fernández-
Suárez, Fernando Díaz-Martínez, Verónica Sierra, Ana Coto-Montes,
Beatriz de Luxán-Delgado, Raquel Peña, Anna Bassols, Emma
Fàbrega, Antoni Dalmau, Antonio Velarde. British Biotechnology
Journal (2016) 11, 1-13.

ACTIVE PROJECTS DURING 2016-20

Estudi de la transducció de senyals en cèl.lules eucariotes. Entidad
financiadora: Generalitat de Catalunya, 2014 SGR 4, 2017 SGR 594,
2020 SGR Duración, desde: 2015 hasta: 2021. Investigador
responsable: Joaquín Ariño Carmona

Desarrollo de metodos analiticos automatizables para la
determinacion de biomarcadores relacionados con la mejora de la
salud en ganado bovino. Entidad financiadora: MINECO Referencia
proyecto: RTC-2015-3885-2 Duración: 01/01/2016-31/12/2018
Investigador responsable: M. Piñeiro (Acuvet Biotech, SL)
Instituciones participantes: UAB, U Zaragoza, Zeulab SL

Estudio molecular de los efectos de la suplementación de
aminoácidos en terneros amamantados mediante una aproximación
bioquímica y proteómica (AMINOCRET)Entidad financiadora:
MINECO Referencia proyecto: AGL2015-68463-C2-2-P Duración:
01/01/2016-31/12/2018 Investigador responsable: Anna Bassols
Instituciones participantes: (Subproyecto dentro del Proyecto
Coordinado “Determinación de los aminoácidos limitantes para el
crecimiento de los terneros amamantados y su funcionalidad”. IP:
Dra Marta Terré)

Estrategias para mitigar el riesgo y biomarcadores en el nuevo
paradigma de salud y bienestar en terneros lactantes (SAFECALF).
Entidad financiadora: MINECO Referencia proyecto: PID2019-
104021RB-I00 Duración: 01/01/2020-31/12/2022. Investigador
responsable: Sonia Martí i Maria Devant (IRTA)
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RESEARCH INTERESTS 

My research activity aims to understand the importance that the
dysfunction of the mechanisms of signal transduction might play
in brain pathology. We focussed on the PI 3-kinase/Akt signalling
pathway, which controls essential roles during neuronal
development and is deregulated in different mental disorders. I
generated brain-specific conditional knock-in mice expressing two
distinct rationally designed, crystal structure-based, point mutant
forms of the PDK1 kinase, a master hub on this signalling pathway.
In the PDK1 K465E mice, activation of Akt is selectively impaired,
whereas in the PDK1 L155E mice, activation of most of the
effectors of this signalling axis including S6K, RSK, SGK and PKC,
but not Akt, is abolished.

STRATEGIC OBJECTIVES 

The research activity of our group aims to define the 
neurodevelopmental functions of the PDK1 signalling network and 
its consequences to neurodegenerative and mental disease. 
Funding: ISCIII; MINECO 

MAIN RESEARCH LINES 

To investigate whether the PDK1 K465E mice is protected from
Alzheimer Disease. In the PDK1 K465E knock-in mice, reduced
activation of Akt caused subtle morphogenetic defects that did
not lead however to adverse behavioural outputs. We learned
that the hypomorphic reduction of the Akt axis protected these
mice from a number of insults disrupting homeostasis, which
might singularly be also protected from neurodegeration.

To define the contribution of the PDK1 substrates different from
Akt to mental disease. In the PDK1 L155E mice, the normal and
exclusive activation of Akt among the different PDK1 substrates
caused profound defects in the patterning of the central nervous
system, leading to severe mental disorders reminiscent of human
schizophrenia.

PUBLICATIONS DURING 2016-20:

Giménez-Llort L, Santana-Santana M, Bayascas JR. The Impact of
the PI3K/Akt Signaling Pathway in Anxiety and Working Memory in
Young and Middle-Aged PDK1 K465E Knock-In Mice. Front Behav
Neurosci. 2020 May 8;14:61.

Alcaraz E, Vilardell J, Borgo C, Sarró E, Plana M, Marin O, Pinna LA,
Bayascas JR, Meseguer A, Salvi M, Itarte E, Ruzzene M. Effects of
CK2β subunit down-regulation on Akt signalling in HK-2 renal cells.
PLoS One. 2020 Jan 7;15(1):e0227340

Yang S, Pascual-Guiral S, Ponce R, Giménez-Llort L, Baltrons MA,
Arancio O, Palacio JR, Clos VM, Yuste VJ, Bayascas JR. Reducing the
Levels of Akt Activation by PDK1 Knock-in Mutation Protects
Neuronal Cultures against Synthetic Amyloid-Beta Peptides. Front
Aging Neurosci. 2018 Jan 8;9:435.

Cordón-Barris L, Pascual-Guiral S, Yang S, Giménez-Llort L, Lope-
Piedrafita S, Niemeyer C, Claro E, Lizcano JM, Bayascas JR.
Mutation of the 3-Phosphoinositide-Dependent Protein Kinase 1
(PDK1) Substrate-Docking Site in the Developing Brain Causes
Microcephaly with Abnormal Brain Morphogenesis Independently
of Akt, Leading to Impaired Cognition and Disruptive Behaviors.
Mol Cell Biol. 2016 Nov 14;36(23):2967-2982.

Soriano A, París-Coderch L, Jubierre L, Martínez A, Zhou X,
Piskareva O, Bray I, Vidal I, Almazán-Moga A, Molist C, Roma J,
Bayascas JR, Casanovas O, Stallings RL, Sánchez de Toledo J,
Gallego S, Segura MF. MicroRNA-497 impairs the growth of
chemoresistant neuroblastoma cells by targeting cell cycle, survival
and vascular permeability genes. Oncotarget. 2016 Feb
23;7(8):9271-87.

Signalling in the 
central nervous 

system

GROUP LEADER
Jose Ramon Bayascas
Associate Professor

LAB MEMBERS
Sonia Pascual
Postdoctoral Researcher

Laura Martínez
Predoctoral student
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Erazo T, Lorente M, López-Plana A, Muñoz-Guardiola P,
Fernández-Nogueira P, García Martínez JA, Bragado P, Fuster G,
Salazar M, Espadaler J, Hernández-Losa J, Bayascas JR, Cortal M,
Vidal L, Gascón P, Gómez-Ferreria M, Alfón J, Velasco G,
Domènech C, Lizcano JM. The New Antitumor Drug ABTL0812
Inhibits the Akt/mTORC1 Axis by Upregulating Tribbles-3
Pseudokinase. Clin Cancer Res. 2016 May 15;22(10):2508-19.

ACTIVE PROJECTS DURING 2016-20:

Implicacion de la ruta de señalizacion PI3K/PDK1/Akt en la
enfermedad de Alzheimer analizada mediante ratones knock-in
para PDK1 ENTIDAD: Agencia Estatal de Investigación - Ministerio
de Ciencia, Innovación y Universidades; Modalidad Retos;
Referencia: RTI2018-101249-B-I00; 108900 € DE: 2019 A: 2022

INVESTIGADOR PRINCIPAL: José Ramón BAYASCAS RAMÍREZ, UAB

Participacion de PDK1 en las respuestas a PI3K durante el
desarrollo neuronal definida mediante el analisis de ratones
knock-in de PDK1: implicacion en patologia mental ENTIDAD:
Secretaria de Estado de Investigación, Desarrollo e Innovación-
Ministerio de Economia y Competitividad; Modalidad Retos;
Referencia: SAF2014- 52813-R; 145200 € DE: 2014 A: 2018

INVESTIGADOR PRINCIPAL: José Ramón BAYASCAS RAMÍREZ, UAB
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GROUP LEADER
Blanco Vaca, Francisco
Associate Professor

LAB MEMBERS
Marina Canyelles
Researcher

Juan Carlos Escolà
Researcher

Marta Farràs
Postdoctoral Researcher

Josep Julve
Researcher

SusanaMartínez
Technician

Karen Alejandra Méndez
Predoctoral student

RESEARCH INTERESTS

The “Metabolic basis of cardiovascular risk” group is specially
interested and focused in cardiovascular diseases related to
metabolic alterations such as hyperlipidemia, diabetes and
obesity. Our goal is, in this context, to study pathophysiological
mechanisms implicated, to evaluate new test for diagnosis of
prognosis which could constitute advances in Precision Medicine,
and at the experimental level to test new potential therapies.

STRATEGIC OBJECTIVES

To study the potential of cholesterol-trafficking in cellular models
using clinical samples from patients with major diseases such as
cardiovascular disease and Alzheimer.
To define the potential of nicotinamide in experimental
cardiometabolic diseases.
To develop and apply Precision Medicine from the clinical
laboratory to patients with high cardiometabolic risk

MAIN RESEARCH LINES

Role of HDL in lipid-related diseases.
Metabolic risk factors (dyslipidemia, diabetes and obesity) and
cardiovascular risk.
Translation of novel biochemistry and molecular biology
techniques to clinical laboratory practice especially in
cardiovascular risk prevention, diabetes and obesity.

PUBLICATIONS DURING 2016-20:

LDL, HDL Aand endocrine-related cancer: From pathogenic
mechanisms to therapies. Revilla G, Cedó L, Tondo M, Moral A,
Pérez JI, Corcoy R, Lerma E, Fuste V, Reddy ST, Blanco-Vaca F*,
Mato E*, Escolà-Gil JC*. Semin Cancer Biol. 2020 Nov 26:S1044-
579X(20)30248-0.

Nicotinamide Prevents Apolipoprotein B-Containing Lipoprotein
Oxidation, Inflammation and Atherosclerosis in Apolipoprotein E-
Deficient Mice. Méndez-Lara KA, Letelier N, Farré N, Diarte-
Añazco EMG, Nieto-Nicolau N, Rodríguez-Millán E, Santos D,
Pallarès V, Escolà-Gil JC, Vázquez Del Olmo T, Lerma E, Camacho
M, Casaroli-Marano RP, Valledor AF, Blanco-Vaca F*, Julve J*.
Antioxidants (Basel). 2020 Nov 21;9(11):1162.

Polygenic Markers in Patients Diagnosed of Autosomal Dominant
Hypercholesterolemia in Catalonia: Distribution of Weighted LDL-
c-Raising SNP Scores and Refinement of Variant Selection. Martín-
Campos JM*, Ruiz-Nogales S, Ibarretxe D, Ortega E, Sánchez-Pujol
E, Royuela-Juncadella M, Vila À, Guerrero C, Zamora A, Soler I
Ferrer C, Arroyo JA, Carreras G, Martínez-Figueroa S, Roig R, Plana
N, Blanco-Vaca F*, Xarxa d'Unitats de Lípids I Arteriosclerosi Xula.
Biomedicines. 2020 Sep 15;8(9):E353.

Cedó L, Metso J, Santos D, García-León A, Plana N, Sabaté-Soler S,
Rotllan N, Rivas-Urbina A, Méndez-Lara KA, Tondo M, Girona J,
Julve J, Pallarés V, Benitez-Amado A, Llorente-Cortés V, Pérez A,
Gómez-Coronado D, Ruotsalainen A-K, Levonen A-L, Sánchez
Quesada JL, Masana L, Kovanen PT, Jauhianen MS, Lee-Rueckert
M*, Blanco-Vaca F*, Escolà-Gil JC*. LDL receptor regulates the
reverse transport of macrophage-derived unesterified colesterol
via concerted action of the HDL-LDL axis: insights from mouse
models. Circulation Research 2020; 127: 6: 778-792.

Farràs M, Martinez-Gili L, Portune K, Arranz S, Frsot G, Tondo M,
Blanco-Vaca F. Modulation of the gut microbiota by olive oil
phenolic compounds: implications for lipid metabolism, immune
System, and obesity. Nutrients 2020 Jul 23; 13 (8)

Antonio Pérez
Researcher

Giovanna Revilla
Predoctoral student

Rosa Roig
Technician

Noemí Rotllan
Ramon y Cajal Researcher

David Santos
Technician

Mireia Tondo
Researcher
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Benitez-Amaro A, Revuelta-López E, Bornaechea O, Cedó L, Vea A,
Herrero L, Roglans N, Soler-Botija C, de Gonzalo-Calvo D, Nasarre
L, Camino-López S, García E, Mato E, Blanco-Vaca F, Bayés-Genis
A, Sebastian D, Laguna JC, Serra D, Zorzano A, Escolà-Gil JC,
Llorente-Cortés V. Low-density lipoprotein receptor-related
protein 1 deficiency in cardiomyocytes reduces susceptibility to
insulin resistance and obesity. Metabolism 2020; 106: 154191

Canyelles M, Tondo M, Lindholt JS, Santos D, Fernández-Alonso I,
de Gonzalo-Calvo D, Blanco-Colio LM, Escolà-Gil JC, Martín-
Ventura JL, Blanco-Vaca F. Macrophage colesterol efflux
downregulation is not associated with adbominal aortic aneurysm
(AAA) progression Biomolecules 2020 Apr 24; 10 (4): 662.

Blanco-Vaca F*, Martin-Campos JM, Beteta-Vicente A, Canyelles
M, Martínez S, Roig R, Farré N, Julve J, Tondo M. Molecular
analysis of APOB, SAR1b, ANGPTL3, and MTTP in patients with
primary hypolipidemia in a clinical laboratory setting: evidence
supporting polygenicity in mutation negative patients
Atherosclerosis 2019;283:52-60

Méndez-Lara KA, Farré N, Santos D, Rivas-Urbina A, Metso J,
Sánchez-Quesada JL, Llorente-Cortes V, Errico TL, Lerma E,
Jauhiainen M, Martín-Campos JM, Alonso N, Escolà-Gil JC, Blanco-
Vaca F*, Julve J*. Human ApoA-I Overexpression Enhances
Macrophage-Specific Reverse Cholesterol Transport but Fails to
Prevent Inherited Diabesity in Mice. International Journal of
Molecular Sciences 2019; Feb 2; 20 (3).

Lamiquiz-Moneo I, Civeira F, Gómez-Coronado D, Blanco-Vaca F,
Villafuerte-Ledesma HM, Gil M, Amigó N, Mateo-Gallego R,
Cenarro A. Lipid profile rather than LCAT mutation explains renal
disease in familial LCAT deficiency. J Clin Medicine 2019.
November 3; 8 (11): 1860

Cedó L, Reddy ST, Mato E, Blanco-Vaca F*, Escolà-Gil JC*, *
autores para correspondencia HDL and LDL: Potential New Players
in Breast Cancer Development. J Clin Medicine 2019. June 14; 8

Diarte-Añazo EMG, Méndez-Lara KA*, Pérez A, Alonso N, Blanco-
Vaca F*, Julve J*. * autores para correspondencia Novel insights
into the role of HDL-associated sphingosine-1-phosphate in
cardiometabolic diseases. International Journal of Molecular
Sciences 2019; Dec; 20 (24): 6273

Martínez-López D, Camafeita E, Cedó L, Roldan-Montero R, Jorge
I, García-Marqués F, Gómez-Serrano M, Bonzon-Kulichenko E,
Blanco-Vaca F, Blanco-Colio LM, Michel JB, Escola-Gil JC, Vázquez
J, Martin-Ventura JL APOA1 oxidation is associated to
dysfunctional high-density lipoproteins in human abdominal aortic
aneurysm. Ebiomedicine 2019 Apr 11. pii: S2352-3964(19)30246

Martínez-López D; Cedó L; Metso J, Burillo E, García-León A,
Canyelles M, Lindholt JS, Torres-Fonseca M, Blanco-Colio LM,
Vázquez JM, Blanco-Vaca F, Jauhianen M, Martín-Ventura JL,
Escola-Gil JC. Impaired HDL-mediated macrophage cholesterol
efflux in patients with abdominal aortic aneurysm.
Arteriosclerosis, Thrombosis and Vascular Biology 2018; 38:2750-
2754.

Blanco-Vaca F, Martin-Campos JM, Pérez A, Fuentes-Prior P.
A rare STAP1 mutation incompletely associated with familial
hypercholesterolemia Clinica Chimica Acta 2018; 487: 270-274

Canyelles M, Tondo M, Cedó L, Farràs M, Escolà-Gil JC, Blanco-
Vaca F. A Trimethylamine N-oxide: a cardiovascular risk factor
linking diet, gut microbiota, gene regulation of liver and intestine
cholesterol homeostasis and HDL function International Journal of
Molecular Sciences 2018 Oct 19;19(10)

Martín-Campos JM, Plana N, Figueras R, Ibarretxe D, Caixàs A,
Esteve E, Pérez A, Bueno M, Mauri M, Roig R, Martínez S, Pintó X,
Masana L, Julve J , Blanco-Vaca F, on behalf of Xarxa d’Unitats de
Lípids i Arteriosclerosi (XULA) Autosomal dominant
hypercholesterolemia in Catalonia: correspondence between
clinical-biochemical and genetic diagnostics in 967 patients
studied in a multicentric clinical setting Journal of Clinical
Lipidology 2018;12:1452-1462

Méndez-Lara KA, Santos D, Farré N, Ruiz-Nogales S, Leánez S, José
Luis Sánchez-Quesada, Zapico E, Lerma E, Escolà-Gil JC, Blanco-
Vaca F, Martín-Campos JM, Julve J, Pol O Administration of CORM-
2 inhibits diabetic neuropathy but does not reduce dyslipidemia in
diabetic mice PLOS One 2018; Oct 4;13(10):e0204841

Blanco Vaca F, Cedó L, Julve J. Phytosterols in cancer disease: from
molecular mechanisms to preventive and therapeutic potential.
Current Medical Chemistry 2018; june 6.

Cedó L, Santos D, Roglans N, Pallarès V, Julve J, Laguna JC,
Francisco Blanco-Vaca F*, Joan Carles Escolà-Gil JC*. * Autores
para correspondencia Hepatic lipogenesis is the primary
modulator of liver accumulation in mice over expressing human
hepatic lipase PLOS One 2017; 112: e0189834.

Rial-Crestelo D, Santos-Recuero I, Julve J, Blanco-Vaca F, Torralba
M A novel homozygous mutation causing lecithin-cholesterol
acyltransferase deficiency in a proband of Romanian origin with a
record of extreme gestational hyperlipidemia. Journal of Clinical
Lipidology 2017;11:1475-1479

Cedó L, Blanco-Vaca F, Escolà-Gil JC. Antiatherogenic potential of
ezetimibe in sitosterolemia: beyond plant sterols lowering
Atherosclerosis 2017; 260: 94-96.
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Errico TL, Méndez-Lara KA, Cabrerizo N, Baila-Rueda L, Cenarro A,
pardina E, Lecube A, Jauhianen M, Peinado-Onsurbe J, Escolà-Gil
JC, Blanco-Vaca F*, Julve J*. LXR-dependent regulation of
macrophage-specific reverse cholesterol transport is impaired in a
model of genetic diabesity. Translational Research 2107; 186: 19-
35

Cedó L,Santos D, Silvennoinen R, Kaipiainend L, Valledor AF,
Kovanen PT, Lee-Rueckert M, Gylling H, Blanco-Vaca F*, Escolà-Gil
JC*. Phytosterol-mediated inhibition of intestinal cholesterol
absorption is independent of liver X receptor Molecular Nutrition
& Food Research 2017 Sep;61(9).

Chehaibi K, le Maire L, Bradoni S, Escola JC, Blanco-Vaca F,
Slimane MN Effect of PPAR-β/δ agonist GW0742 treatment in the
acute phase response and blood-brain barrier permeability
following brain injury. Translational Research 2107; 182: 27-48.

Cedó L,García-León A,Baila-Rueda L,Santos D, Grijalva V, Martínez-
Cignoni MR, Carbó JM,López-Vilaró L, Zorzano A, Valledor AJ,
Cenarro A,Lerma E, Reddy ST, Escolà-Gil JC, Blanco-Vaca F. ApoA-I
mimetic administration, but not increased apoA-I-containing HDL,
inhibits tumor growth in a mouse model of inherited breast
cáncer Scientific Reports 2016; 6: 36387

Sánchez-Hernández RM,Civeira F, Stef M, Perez-Calahorra S,
Almagro F, Plana N, Novoa FJ, Sáenz-Aranzubía P, Mosquera D,
Soler C, Fuentes FJ, Brito-Casillas Y, Real JT, Blanco-Vaca F, Ascaso
JF, Pocovi M. Homozygous Familial Hypercholesterolemia in Spain:
Prevalence and Phenotype-Genotype Relationship. Circulation
Cardiovascular Genetics 2106; 9: 504-510.

Alvarez P, Genre F, Iglesias M, Augustin JJ, Tamayo E, Escolà-Gil JC,
Lavín B, Blanco-Vaca F, Merino R, Merino J. Modulation of
autoimmune arthritis severity in mice by Apolipoprotein E and
colesterol. Clinical and Experimental Immunology 2016; 186: 292-
303.

Fernández-Suárez ME, Escolà-Gil JC, Pastor O, Dávalos A, Blanco-
Vaca F, Lasunción MA, Martínez-Botas J, Gómez-Coronado D
Clinically used selective estrogen receptor modulators affect
different steps of macrophage-specific reverse cholesterol
transport Scientific Reports 2106; 6: 32105:

Julve J, Martín-Campos JM, Escolà-Gil JC, Blanco-Vaca F.
Chylomicrons: Advances in biology, pathology, laboratory testing,
and therapeutics Chimica Clinica Acta 2016; 455: 134-148.

Amigó N, Mallol R, Heras M, Martínez-Hervás S, Blanco Vaca F,
Escolà-Gil JC, Plana N, Yanes Ó, Masana L, Correig X. Lipoprotein
hydrophobic core lipids are partially extruded to surface in smaller
HDL: "Herniated" HDL, a common feature in diabetes Scientific
Reports 2016; 6: 19249

ACTIVE PROJECTS DURING 2016-20

Advances in the molecular diagnosis of patients with inherited
dyslipidemia, with special emphasis in those of polygenic origin
and in familial hypercholesterolemia PI: Francisco Blanco Vaca.
Instituto Carlos III, PI14/01648. 2015-2017

Prevent premature coronary artery disease by increasing the
diagnosis of familial hypercholesterolemia PI: Francisco Blanco-
Vaca Marató TV3, 12-C-2015-0323. 2016-2018

TMAO and gammaBB: relation with dysfunctional HDL
and coronary artery disease risk in patients with familial
hypercholesterolemia and diabesity PI: Francisco Blanco
Vaca Instituto Carlos III, PI18/00164. 2019-2021

CIBER de Diabetes y Enfermedades Metabólicas
Asociadas (2008-present) PI group: PI: Francisco Blanco
Vaca, CIBER07/08/0016.
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Human 
ribonucleases 
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defence

GROUP LEADER
Ester Boix Borràs
Associate Professor

LAB MEMBERS
Mohammed Moussaoui
Associate Professor

Guillem Prats-Ejarque
Postdoctoral Researcher

Li Jiarui
Postdoctoral Researcher

RESEARCH INTERESTS

Our lab is working on the development of novel antibiotics
based on the structure-functional knowledge of human
secretory RNases.
Novel drugs are urgently needed to combat the emergence of
multiresistant pathogen species. Understanding and targeting
antimicrobial resistance is one of the global health surveillance
priorities. Our research group has a longstanding consolidated
experience in the structure-functional characterization of
human secreted RNases, a family of small cytotoxic proteins
expressed by epithelial and blood cells upon infection. Host
defence RNases belonging to a unique vertebrate specific gene
family, show an unusual rapid evolution rate, a trait
characteristic of innate immunity proteins, providing
adaptation to an ever-changing pathogen exposed
environment. Antimicrobial proteins have thus been selected
through evolution to work as anti-infective agents against a
wide variety of pathogen intruders.
Human secretory RNases are key players of the host immunity
and contribute to maintain the body fluids' sterility. They are
activated upon a diversity of cellular stress injuries and
mediate signaling processes, classified therafter as alarmins.
Interestingly, secreted RNases can shape the non-coding RNA
population and participate thereby in the host innate immune
response.

STRATEGIC OBJECTIVES

We are currently exploring both the immuno-modulation and
inti-infective activities of human canonical RNases. Structural-
functional analysis is applied in the design and engineering of
new scaffolds to develop novel antibacterial and antiviral
agents. In particular, we are aiming to target microbial
resistance forms, such as biofilm communities and
macrophage dwelling pathogens.

MAIN RESEARCH LINES

Design of novel antimicrobial agents against biofilms and
macrophage intracellular bacteria.
Search for structural recognition patterns for pathogen RNA
targeting.
Characterization of RNase activities on single- stranded RNA
viruses.
Search for novel antibiotics to fight antimicrobial resistance.

PUBLICATIONS DURING 2016-20

Lu, L., Wei, R., Prats-Ejarque, G. Goetz, M, Torrent M & Boix E.
Human RNase3 immune modulation by catalytic-dependent and
independent modes in a macrophage-cell line infection model.
Cell. Mol. Life Sci. (2020). https://doi.org/10.1007/s00018-020-
03695-5

Rangel-Muñoz N, Suarez-Arnedo A, Anguita R, Prats-Ejarque G,
Osma JF, Muñoz-Camargo C, Boix E, Cruz JC and Salazar VA
Magnetite Nanoparticles Functionalized with RNases against
Intracellular Infection of Pseudomonas aeruginosa. Pharmaceutics
2020, 12(7), 631;

Li J, Fernández-Millán P, Boix E. Synergism between host defence
peptides and antibiotics against bacterial infections. Curr Top Med
Chem. 2020 Mar 3. doi: 10.2174/1568026620666200303122626.
Boix E, Acquati F, Leonidas D, Pulido D. Editorial: Role of
Ribonucleases in Immune Response Regulation During Infection
and Cancer. Front Immunol. 2020 Feb 19;11:236.

Prats-Ejarque G, Lu L, Salazar VA, Moussaoui M, Boix E.
Evolutionary Trends in RNA Base Selectivity Within the RNase A
Superfamily. Front Pharmacol. 2019 Oct 9;10:1170.

Raul Anguita
Predoctoral student

Claudia Cano
Master student

Clara Villalba
Technician
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Salazar VA, Arranz-Trullén J, Prats-Ejarque G, Torrent M, Andreu D,
Pulido D, Boix E. Insight into the Antifungal Mechanism of Action of
Human RNase N-terminus Derived Peptides. Int J Mol Sci. 2019 Sep
14;20(18). pii: E4558.

Lu L, Arranz-Trullén J, Prats-Ejarque G, Pulido D, Bhakta S, Boix E.
Human Antimicrobial RNases Inhibit Intracellular Bacterial Growth
and Induce Autophagy in Mycobacteria-Infected Macrophages. Front
Immunol. 2019 Jul 2;10:1500.

Prats-Ejarque G, Li J, Ait-Ichou F, Lorente H, Boix E. Testing a Human
Antimicrobial RNase Chimera Against Bacterial Resistance. Front
Microbiol. 2019 Jun 19;10:1357

Prats-Ejarque G, Blanco JA, Salazar VA, Nogués VM, Moussaoui M,
Boix E. Characterization of an RNase with two catalytic centers.
Human RNase6 catalytic and phosphate-binding site arrangement
favors the endonuclease cleavage of polymeric substrates. Biochim
Biophys Acta Gen Subj. 2019 Jan;1863(1):105-117.

Lu L, Li J, Moussaoui M and Boix E. Immune modulation by human
secreted RNases at the extracellular space. Front Immunol (2018)
8:1499. 1-17

Pulido D, Prats-Ejarque G, Villalba C, Albacar M, Moussaoui M,
Andreu D, Volkmer R, Torrent M, Boix E. Positional scanning library
applied to the human eosinophil cationic protein/RNase3 N-terminus
reveals novel and potent anti-biofilm peptides. Eur J Med Chem.
2018 May 25;152:590-599.

Muñoz-Camargo C, Salazar VA, Barrero-Guevara L, Camargo S,
Mosquera A, Groot H, Boix E. Unveiling the Multifaceted
Mechanisms of Antibacterial Activity of Buforin II and Frenatin 2.3S
Peptides from Skin Micro-Organs of the Orinoco Lime Treefrog
(Sphaenorhynchus lacteus). Int J Mol Sci. 2018 Jul 25;19(8). pii:
E2170.

ACTIVE PROJECTS DURING 2016-20

Escisión de RNAs no codificantes durante la respuesta inmunitaria a
procesos infecciosos. PID2019-106123GB-I00. Ministerio de Ciencia
e Innovación. Proyectos de I+D+i. Programas estatales de
Generación de Conocimiento (03/09/2020- 01/09/2023). PI: Boix
Borràs, Ester.

Nova teràpia anti-infectiva (BactRNAClean) per combatre la
resistència als antibiòtics. LLAVOR 2019 LLAV 00002. Indústria del
Coneixement. AGAUR, Generalitat de Catalunya (20/07/2020-
20/4/2021) PI: Boix Borràs, Ester.

Pattern recognition of non-coding RNA's to search for novel
therapeutic targets in the fight against bacterial antimicrobial
resistance. TV3-201803-10 Fundació La Marató TV 3 (01/02/2019-
31/01/2022) PI: Boix Borràs, Ester.

A human derived peptide (hECP-5P36) as an novel antimicrobial
agent to fight bacterial resistance. PRODUCTE. 2016 PROD 00060
FINANCING ENTITY: Indústria del Coneixement. AGAUR, Generalitat
de Catalunya (01/09/2017-31/02/2019). PI: Boix Borràs, Ester.

Ribonucleases humanes del sistema Immunitari. Grup de Recerca
Consolidat (GRC). 2017SGR1010 Agència de Gestió d ’Ajuts
Universitaris i de Recerca, AGAUR (2017-2019). PI: Boix Borràs, Ester.

Human RNases to fight antimicrobial resistance. Learning from our
own innate immunity to engineer peptide-based antibiotics.
SAF2015-66007-P. Ministerio de Economia y Competitividad
(MINECO). Proyectos de I+D, del Programa estatal de fomento de la
investigación científica y técnica de excelencia (01/01/2016-
31/12/2018) PI: Boix Borràs, Ester.

Pulido D, Rebollido-Rios R, Valle J, Andreu D, Boix E, Torrent M.
Structural similarities in the CPC clip motif explain peptide-binding
promiscuity between glycosaminoglycans and lipopolysaccharides. J
R Soc Interface. 2017 Nov;14(136). pii: 20170423.

Arranz-Trullén J, Lu L, Pulido D, Bhakta S, Boix E. Host Antimicrobial
Peptides: The Promise of New Treatment Strategies against
Tuberculosis. Front Immunol. 2017 Nov 7;8:1499. doi:
10.3389/fimmu.2017.01499. eCollection 2017. Review.

Pulido D, Garcia-Mayoral MF, Moussaoui M, Velázquez D, Torrent M,
Bruix M, Boix E. Structural basis for endotoxin neutralization by the
eosinophil catiònic protein. FEBS J. 2016 Nov;283(22):4176-4191.

Pulido D, Prats-Ejarque G, Villalba C, Albacar M, González-López JJ,
Torrent M, Moussaoui M, Boix E. A Novel RNase 3/ECP Peptide for
Pseudomonas aeruginosaBiofilm Eradication That Combines
Antimicrobial, Lipopolysaccharide Binding, and Cell-Agglutinating
Activities. Antimicrob Agents Chemother. 2016 Sep 23;60(10):6313-
25.

Salazar VA, Arranz-Trullén J, Navarro S, Blanco JA, Sánchez D,
Moussaoui M, Boix E. Exploring the mechanisms of action of human
secretory RNase 3 and RNase 7 against Candida albicans.
Microbiologyopen. 2016 Oct;5(5):830-845.

Pulido D, Arranz-Trullén J, Prats-Ejarque G, Velázquez D, Torrent M,
Moussaoui M, Boix E. Insights into the Antimicrobial Mechanism of
Action of Human RNase6: Structural Determinants for Bacterial Cell
Agglutination and Membrane Permeation. Int J Mol Sci. 2016 Apr
13;17(4):552.

Prats-Ejarque G, Arranz-Trullén J, Blanco JA, Pulido D, Nogués MV,
Moussaoui M, Boix E. The first crystal structure of human RNase 6
reveals a novel substrate-binding and cleavage site arrangement.
Biochem J. 2016 Jun 1;473(11):1523-36.
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PATENTS DURING 2016-20

Antimicrobial peptide for nosocomial infections. Inventors
(by order of signature): Boix, E, Torrent, M and Andreu, D.
Request No: 33228412- 2020; T-2014-026EP/
PCT/EP2016/067989 Priority country: ES Date: 30/07/2015;
28/06/2016. Extended to countries: Europe, USA
28/06/2016; 01/02/2018; 29/10/2020 Entity: Universitat
Autònoma de Barcelona, Universitat Pompeu Fabra
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Gene therapy for 
Neurometabolic 

Diseases

GROUP LEADER
Assumpció Bosch
Professor

LAB MEMBERS
Angela Sanchez
Postdoctoral Researcher

Marc Leal
Predoctoral student

Andrea Onieva
Predoctoral student

Sergi Verdés
Predoctoral student

STRATEGIC OBJECTIVES

The research activity of our group is focused on the development
of gene therapy strategies for diseases affecting the nervous
system, both central (lysosomal storage diseases, ALS and MLC)
and peripheral (genetic and acquired neuropathies) and on the
elucidation of the molecular mechanisms implicated in the
development of these pathologies combining the use of animal
models, tissue cell culture and viral vectors.

MAIN RESEARCH LINES

Understanding and treating rare diseases affecting the central
nervous system
Gene therapy is one of the most attractive treatments for diseases
affecting the central nervous system (CNS) since blood-brain-
barrier impairs delivery of systemically administered drugs to the
cerebral parenchyma. We are working on different strategies for
the treatment of Mucupolysaccharidosis type VII, Amyotrophic
Lateral Sclerosis (ALS) and Meganlencephalic
Leukoencephalopathy with subcortical cysts (MLC), which at the
same time help us in the understanding of the mode of action of
theses pathologies.

Study of the tropism of different gene therapy viral vectors in the
peripheral nervous system
Gene transfer to the peripheral nervous system (PNS) is
particularly challenging as it involves several cell types, most of
them post-mitotic. Efficient gene transfer to certain cell types of
the PNS can be of great interest for gene therapy for neurological
diseases or for pain treatment. Also important, delivery or
inhibition of target molecules with viral vectors can be used as a
tool to analyze physiological processes in the PNS, such as
interactions between glia and neurons, retrograde or anterograde
transport, nerve regeneration, etc. Within the aim to determine
the most efficient gene transfer vectors for each cell type in the
PNS, we are characterizing the tropism of different pseudotypes
of AAV vectors and different human and non-human adenoviral
vectors through different routes of administration.

Gene therapy for diabetic neurological complications
Diabetic complications involve both sensorimotor and autonomic
components of the peripheral nervous system (PNS). The
pathology of diabetic sensorimotor neuropathy is characterized by
axonal atrophy and demyelination, leading to nerve fiber loss
followed by abnormal regeneration of these fibers. Despite insulin
treatment or pancreas transplantation, progression of diabetic
neuropathy is not stopped, indicating the need for a specific
treatment at early stages of the diabetes. Our team is studying the
molecular mechanisms leading to the development of diabetic
neuropathy, using primary cell cultures and mouse models of the
disease, with the aim to elucidate new therapeutic targets for this
complication of the diabetes. In more detail, we are studying the
effect of hyperglicemia in the demyelination of the PNS and the
role of trophic factors or other molecules implicated in the cellular
signaling between sensory neurons and Schwann cells to stimulate
the expression of myelin proteins and the regeneration of the
PNS.

Understanding and treating rare diseases affecting the central
nervous system
Gene therapy is one of the most attractive treatments for diseases
affecting the central nervous system (CNS) since blood-brain-
barrier impairs delivery of systemically administered drugs to the
cerebral parenchyma. We are working on different strategies for
treatment of Mucupolysaccharidosis type VII, Amyotrophic Lateral
Sclerosis and Meganlencephalic Leukoencephalopathy with
subcortical cysts which at the same time help us in the
understanding of the mode of action of theses pathologies.

PUBLICATIONS DURING 2016-20

Sanchez, A, García-Lareu B, Puig M, Prat E, Ruberte J, Chillon M,
Nunes V, Estevez R, Bosch A. Cerebellar Astrocyte Transduction as
Gene Therapy for Megalencephalic Leukoencephalopathy.
Neurotherapeutics (2020); 17(4):2041-2053.

Alejandro Brao
Master student

Meritxell Puig
Technician

Jaiver del Rey
Technician



Gene therapy for Neurometabolic Diseases

21

Mòdol-Caballero G, Herrando-Grabulosa M, García-Lareu B,
Solanes N, Verdés S, Osta R, Francos-Quijorna I, López-Vales R,
Calvo AC, Bosch A*, Navarro X*. Gene therapy for overexpressing
Neuregulin 1 type I in skeletal muscles promotes functional
improvement in the SOD1G93A ALS mice. Neurobiology of Disease
(2020); 37:104793.

Mòdol-Caballero G, García-Lareu B, Verdés S, Ariza L, Sánchez-
Brualla I, Brocard F, Bosch A, Navarro X, Herrando-Grabulosa M.
Therapeutic role of neuregulin 1 type III in SOD-linked
amyotrophic lateral sclerosis. Neurotheraputics (2020) 17, 1048-
1060.

Pagès G., Giménez-Llort L., García-Lareu B., Ariza L., Navarro M.,
Casas C., Chillón M., Bosch A. Intrathecal AAVrh10 corrects
biochemical and histological hallmarks of mucopolysaccharidosis
VII mice and improves behavior and survival. Human Molecular
Genetics (2019); 28, 3610–3624.

Lopez-Font I, Sogorb-Esteve A, Javier-Torrent M, Brinkmalm G,
Herrando-Grabulosa M, García-Lareu B, Turon-Sans J, Rojas-García
R, Lleó A, Saura CA, Zetterberg H, Blennow K, Bosch A, Navarro X,
Sáez-Valero J. Decreased circulating ErbB4 ectodomain fragments
as a read-out of impaired signaling function in amyotrophic lateral
sclerosis. Neurobiology of Disease (2019); 124, 428-438.

Massó A, Sánchez-Osuna A, Bosch A, Giménez-Llort L, Chillon M.
Secreted-Klotho isoform administered into CNS protects against
age-dependent memory deficits in middle-aged and aged animals.
Molecular Psychiatry (2018); 3(9):1-11.

Bayó-Puxan N, Terrasso AP, Creyssels S, Simão D, Begon-
Pescia C, Lavigne M, Salinas S, Bernex F, Bosch
A, Kalatzis V, Levade T, Cuervo
AM, Lory P, Consiglio A, Brito C, Kremer E. Lysosomal and network
alterations in human mucopolysaccharidosis type VII iPSC-
derived neurons. Science Rep (2018); 8(1):16644.

Leiva-Rodríguez T, Romeo-Guitart D, Marmolejo-Martínez-
Artesero S, Herrando-Grabulosa M, Bosch A, Forés J, Casas C.
ATG5 overexpression is neuroprotective and attenuates
cytoskeletal and vesicle-trafficking alterations in axotomized
motoneurons. Cell Death & Dis (2018); 9:626.

Romeo-Guitart D, Forés J, Herrando-Grabulosa M, Valls R, Leiva-
Rodríguez T, Galea E, González-Pérez F, Navarro X, Petegnief V,
Bosch A, Coma M, Mas JM, Casas C. Neuroprotective Druf for
Nerve Trauma Revealed Using Artificial Intelligence. Sci Rep.
(2018); 8:1879.

Miralles M, Eixarch H, Tejero M, Costa C, Hirota K, Castaño AR,
Puig M, Stockinger G, Montalban X, Bosch A, Espejo C, Chillon M.
Clinical and Histopathological Amelioration of Experimental
Autoimmune Encephalomyelitis by AAV Vectors Expressing a
Soluble Interleukin-23 Receotor. Neurotherapeutics (2017);
14:1095-1106.

R Mancuso, AM Muriana, T Leiva, D Gregorio, L Ariza, M Morell, J
Esteban-Pérez, A García-Redondo, AC Calvo, G Atencia-Cibreiro, G
Corfas, R Osta, A. Bosch, X Navarro. Neuregulin-1 promotes
functional improvement by enhancing collateral sprouting in
SOD1G93A ALS mice and after partial muscle denervation.
Neurobiology of Disease (2016); 95:168-78.

ACTIVE PROJECTS DURING 2016-20

Gene therapy for Megalencephalic leukoencephalopathy
with subcortical cysts in two animal models of the disease.
ELA International (2018-0512; 2019-2020). PI. Assumpció Bosch.

Combinatorial gene therapy strategy to target oxidative
and endoplasmic reticulum stresses in type 2 diabetic
neuropathy. Marató de TV3 (201607.10; 2017-2019). PI:
Miguel Chillon.

Viral Production Unit. TECNIO, ACCIÓ (TECDTP16-1-0010; 2017)
PI: Miguel Chillon.

Molecular study and treatment of the Muchopolysaccharidosis
type VII. Spanish Health Institute Carlos-III (PI15/01271) (2016-
2019). PI. Assumpció Bosch.

Viral Production Unit. TECNIO, ACCIÓ (TECDTP15-1-0007; 2016)
PI: Miguel Chillon.

Gene therapy targeting neuregulins for the treatment of
amyotrophic lateral sclerosis. Association française contre les
myopathies (AFM-Telethon #20289, 2016-2018). Coordinated
project. PI: Xavier Navarro.

Optimization and development of a therapeutic agent based on
nucleic acids for the treatment of Huntington's disease. Spanish
Ministery of Economy and Competitivity (RTC-2015-3731-1) (2015-
2018). PI: Assumpció Bosch.

Gene therapy targeting neuregulins for the treatment of
amyotrophic lateral sclerosis. Marató de TV3 (2015–2017). PI:
Xavier Navarro.

Ayuda y reconocimiento de Grupo de Investigación
Consolidado (GRC): Grupo de Investigación en Terapia Génica
para enfermedades autoinmunes desmielinizantes. AGAUR (2014
SGR 1354) (2014 – 2016). PI: Miguel Chillón.

From Brain Gene Transfer Towards Gene
Therapy: Pharmacological Assessment of AAV, CAV and
LVV (BRAINVECTORS). FP7-PEOPLE-2011-IAPP ( #286071) (2013-
2016). PI-UAB: Miguel Chillon. Coordinator:
Mauro Mezzina (EASCO, France).
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PATENTS DURING 2016-20

Vectors expressing klotho for treating càncer. Inventores
(p.o. de firma): C. Abraham, M. Abraham, A
Bosch, M.Chillón, T. Rubinek, I. Wolf. N. de solicitud:
PCT/IL2019/050913 País de prioridad: Israel. Fecha de prioridad:
28/8/19 Entidad titular: Tel-Aviv Medical Center,
UAB, Klogene, ICREA. Licencing companies: Klogene.
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GROUP LEADER
Fàtima Bosch
Professor
ICREA Academia

LAB MEMBERS
Joan Bertolin
Technician

Estefania Casaña
Technician

Gemma Elias
Predoctoral Student

Ivet Elias
Researcher

Tura Ferre
Technician

Sylvie Frankhauser
Researcher

Miquel Garcia
Researcher, Assistant Professor

Ignasi Grass
Predoctoral Student

M. Luisa Jaen
Technician

Claudia Jambrina
Researcher

Xavier León
Researcher

Sara Marco
Researcher

Maria Molas
Technician

Meritxell Morro
Researcher

Sergio Muñoz
Technician

Marta Perea
Predoctoral student

Albert Ribera
Researcher

Carles Roca
Technician

Victor Sacristán
Technician

Victor Sánchez
Technician

STRATEGIC OBJECTIVE

Our main strategic objective is to develop new gene therapy
approaches for highly prevalent and rare metabolic and
neurodegenerative diseases, with the ultimate goal to
improve the quality of life for subjects affected by these
diseases. Our studies focus on the pathophysiological causes
of diabetes mellitus and its comorbidities and also of severe
genetic storage diseases, generating transgenic animal
models and developing gene transfer-based therapeutics.

PUBLICATIONS DURING 2016-20

S. Lagarrigue, I.C. Lopez-Mejia, P.D. Denechaud, X. Escote, J.
Castillo Armengol, V. Jimenez, C. Chavey, A. Giralt, Q. Lai, L.
Zhang, L. Martinez Carreres, B. Delacuisine, J. S. Annicotte,
E.Blanchet, S. Hure, A. Abella, F. J. Tinahones, J. Vendrell, P.
Dubus, F. Bosch, C. R. Kahn & L. Fajas. CDK4 is an essential
insulin effector in adipocytes. Journal of Clinical Investigation
(2016) Jan 4;126(1):335-48.

V. Albert, K. Svensson, M. Shimobayashi, S. Munoz, V.
Jimenez, C. Handschin, F. Bosch & M.N. Hall. mTORC2
sustains thermogenesis via Akt-induced glucose uptake and
glycolysis In brown adipose tissue. EMBO Molecular Medicine
(2016) Jan 15;8(3):232-46

C. Bar, JM. Povedano, R. Serrano, C. Benitez-Buelga C, M.
PopkesI. Formentini, M. Bobadilla, F. Bosch & M. A. Blasco.
Telomerase gene therapy rescues telomere length, bone
marrow aplasia, and survival in mice with aplastic anemia.
Blood (2016) Apr 7;127(14):1770-9

Elias, T. Ferre, L. Vila, S. Munoz, M. Garcia, A. Casellas, J.
Agudo, C. Roca, J. Ruberte, F. Bosch & S. Franckhauser.
ALOX5AP Overexpression in Adipose Tissue Leads to LXA4
Production and Protection Against Diet-Induced Obesity and
Insulin Resistance. Diabetes (2016) Aug; (8):2139-50.

S. Marco, A. Pujol, C. Roca, S. Motas, A. Ribera, M. Garcia, M.
Molas, P. Villacampa, C.S. Melia, V. Sanchez, X. Sanchez, J.
Bertolin, J. Ruberte, V. Haurigot & F. Bosch. Progressive
neurologic and somatic disease in a novel mouse model of
human mucopolysaccharidosis type IIIC. Disease Models and
Mechanisms (2016) Sep 1;9(9):999-1013.

L. Vila, C. Roca, I. Elias, A. Casellas, R. Lage, S. Franckhauser &
F. Bosch. AAV-mediated Sirt1 overexpression in skeletal
muscle activates oxidative capacity but does not prevent
insulin resistance. Molecular Therapy-Methods & Clinical
Development (2016) Nov 16;5:16072. eCollection 2016

S. Motas, V. Haurigot, M. Garcia, S. Marco, A. Ribera, C. Roca,
X. Sanchez, V. Sanchez, M. Molas, J. Bertolin, L. Maggioni, X.
Leon, J. Ruberte & F. Bosch. CNS-directed gene therapy for
the treatment of neurologic and somatic
mucopolysaccharidosis type II (Hunter syndrome). Journal of
Clinical Investigation Insight (2016) Jun 16; 1(9): e86696

S. Stein, V. Lemos, P. Xu, H. Demagny, X. Wang, D. Ryu, V.
Jimenez, F. Bosch, TF. Luscher, MH. Oosterveer and K.
Schoonjans. Impaired SUMOylation of nuclear receptor LRH-1
promotes nonalcoholic fatty liver disease. Journal of Clinical
Investigation (2017) Feb 1;127(2):583-592

V. Haurigot, V. Jimenez & F. Bosch. Part 13 (Chapter 70) -
Future Directions: (iii) Gene therapy for diabetes. Textbook of
Diabetes, 5e, edited by Richard I.G. Holt, Clive S.Cockram,
Allan Flyvbjerg, Barry J. Goldstein (2017) Feb ISBN: 978-1-
118-91202-7 Reports (2017) Feb 27;7:43515.
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JR. Grunberg, JM. Hoffmann, S. Hedjazifar, A. Nerstedt, L. Jenndahl,
J. Elvin, J. Castellot, L.Wei, S. Moverare-Skrtic, C. Ohlsson, LM.
Holm, F. Backhed, I. Syed, F. Bosch, A. Saghatelian,BB. Kahn, A.
Hammarstedt, U. Smith. Overexpressing the novel
autocrine/endocrine adipokine WISP2 induces hyperplasia of the
heart, white and brown adipose tissues and prevents insulin
resistance. Scientific (2017) Feb 27;7:43515.

C. Roca, S. Motas, S. Marco, A. Ribera, V. Sanchez, X. Sanchez, J.
Bertolin, X. Leon, J. Perez, M. Garcia, P. Villacampa, J. Ruberte, A.
Pujol, V. Haurigot and F. Bosch. Disease correction by AAV-
mediated gene therapy in a new mouse model of
mucopolysaccharidosis type IIID. Human Molecular Genetics
(2017) Apr 15;26(8):1535-1551.

ML. Jaen, L. Vila, I. Elias, V. Jimenez, J. Rodo, L. Maggioni, R. Ruiz-de
Gopegui, M. Garcia, S. Munoz, D. Callejas, E. Ayuso, T. Ferre, I.
Grifoll, A. Andaluz, J. Ruberte, V. Haurigot and and F. Bosch. Long-
term efficacy and safety of insulin and glucokinase gene therapy
for diabetes: eight-year follow-up in dogs. Molecular Therapy-
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Survival. Human Molecular Genetics. (2019): 1;28(21):3610-3624.

Massó, A. Sánchez, A. Bosch, L. Gimenez-Llort, M. Chillon.
Secreted-Klotho isoform protects against age-dependent memory
deficits. Molecular Psychiatry. (2018): Sep;23(9):1-11.

M. Miralles, H. Eixarch, M. Tejero, C. Costa, K. Hirota, AR. Castaño,
M. Puig, G. Stockinger, X. Montalban, A. Bosch, C. Espejo, M.
Chillon. Clinical and histopathological amelioration of
experimental autoimmune encephalomyelitis by AAV vectors
expressing soluble IL23 receptor. Neurotherapeutics (2017):
Oct;14(4):1095-1106.

ACTIVE PROJECTS DURING 2016-20

Unidad de Producción de Vectores (UPV): Personal Técnico de
Apoyo. Entidad financiadora: Ministerio de Ciencia e Innovación:
PTA2019-017896-I Duración: 3 años desde: 1/9/2020 hasta:
31/08/2023 Investigador principal: Miguel Chillon.

Molecular and functional characterization of new recombinant
chimeric chronokines. Implications for cognitive decline associated
with aging. Entidades financiadora: Ministerio Ciencia Innovación.
Proyectos I+D+i Retos Sociedad. PID2019-104034RB-I00 Duración:
3 años desde: 1/6/2020 hasta: 31/05/2023 Investigador principal:
Miguel Chillon.

Terapia Génica para SPG52. Entidades financiadora: Fundación La
Lucha de Abril Duración: 3 años desde: 1/3/2020 hasta:
28/02/2023

Desarrollo de nuevas terapias genéticas basadas en
inteinasEntidades financiadora: Ministerio Ciencia Innovación.
Retos Colaboración. RTC2019006879-1 Duración: 3 años desde:
1/1/202 hasta: 30/06/2022 Investigador principal: Miguel Chillon.
Coordinador (Proteodesign)

Una terapia innovadora contra el SARS-CoV-2 basada en ARN
circulares (CIRCO-3) Entidades financiadora: Fundación Santander
Duración: 4 años desde: 1/6/2020 hasta: 31/05/2021 Investigador
principal: Miguel Chillon. Coordinador (Dra, Juana Díez, UPF)

Desarrollo de una terapia génica para el tratamiento de las formas
genéticas del Síndrome Nefrótico (AAV-Crb2) Entidades
financiadora: Convocatoria CERVERA 2020: IDI-20200258
Duración: 2 años desde: 1/5/20220 hasta: 30/04/2022
Investigador principal: Miguel Chillon. Coordinador: Empresa
Ninevah Therapeutics)

Doctorado Industrial con Regi Jofre. Entidades financiadora:
AGAUR; 2018-DI-066 Duración: 4 años desde: 1/1/2019 hasta:
31/12/2022 Investigador principal: Miguel Chillon, Assumpció
Bosch y Elisabeth Rosell

Gene therapy for Megalencephalic leukoencephalopathy with
subcortical cysts in two animal models of the disease. Entidades
financiadora: ELA International (2018-0512) Duración: 2 años
desde: 1/1/2019 hasta: 31/12/2020 Investigador principal:
Assumpció Bosch

Laura Rodríguez
Predoctoral Student

Meritxell Puig
Technician

Laia Rubio
Technician

Marc Cabrera
Technician

Marina Tarres
Technician

Marc Herrera
Technician

Jon Esandi
Predoctoral Student
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Unitat Producció de Vectors (UPV). Entidades financiadora: Ajuts
per definir i potenciar els plans d’actuació en transferència
tecnològica dels desenvolupadors de tecnologia candidats a ser
acreditats TECNIO. ACCIÓ; TECDTP18-1-0006 (2018) PI: Miguel
Chillon

Validation of the capacity of sKL in bloodstream to cross BBB and its
therapeutic use in neurodegenerative and demyelinating diseases.
Entidades financiadora: AGAUR (#2016LLAV00033) (2017)
PI: Miguel Chillón

ELI-KLAD:Non-invasive sensitive diagnostic for early stages of
Alzheimer's Disease. Entidades financiadora: SmartMoney (2017) -
UAB ( T2014/34) (2018). PI: Miguel Chillón

Producción vectores para Alzheimer Disease. Entidades
financiadora: Kogenix Therapeutics (2017) PI: Miguel Chillón

Unitat Producció de Vectors (UPV). Entidades financiadora: Ajuts
per definir i potenciar els plans d’actuació en transferència
tecnològica dels desenvolupadors de tecnologia candidats a ser
acreditats. TECNIO. ACCIÓ; TECDTP16-1-0010 (2017) PI: Miguel
Chillon

Gene Therapy to treat Friedreich Ataxia. CaixaImpulse
(CaixaCapitalRisc) (2017). PI: Antoni Matilla .

Teràpia gènica combinada per corregir l’estrès oxidatiu i de reticle
en neuropatia diabètica de tipo 2. Marato TV3. 201607.10 (2017 -
2019). PI: Miguel Chillón

Advancecat: Acceleradora pel desenvolupament
de terapies avançades a Catalunya. Comunitats RIS3CAT (ACCIO y
FEDER) COMRDI 15-1-0013-16 (2016 - 2019). PI: Miguel Chillon

Unitat Producció de Vectors (UPV). Entidades financiadora: Ajuts
per definir i potenciar els plans d’actuació en transferència
tecnològica dels desenvolupadors de tecnologia candidats a ser
acreditats TECNIO. ACCIÓ; TECDTP15-1-0007 (2016). PI: Miguel
Chillon

Prevención de la respuesta de anticuerpos antiidiotipos en
Esclerosis Múltiple: Uso del receptor soluble de IL23 para evitar la
activación de la vía Th17. Análisis de ausencia de anticuerpos anti
IL23Rs en sangre. IV Convocatoria de Becas de Investigación
Fundación Genzyme en Esclerosis Múltiple (2016) PI: Miguel Chillon.

Red española de adenovirus: desde la Biologia basica a la
Nanobiomedicina. MICINN: Acciones de dinamización "Redes de
Excelencia" (BIO2015-68990-REDT) (2016 - 2018). Investigador
coordinador: Carmen San Martin (CSIC) PI UAB:
Miguel Chillon

Estudio del papel de la isoforma soluble de alpha-Klotho en el
inicio y progresión de déficits cognitivos: marcador
de diagnóstico precoz, y molécula diana con
potencial terapéutico. Entidades financiadora: ISC-III (#PI15-
01270) (2016 - 2018). PI: Miguel Chillon.

Convocatoria 2015 de las ayudas Personal Técnico de Apoyo, para
el tema "Vector Production Unit UAB"
(#09357). Entidades financiadora: Ministerio de Economía y Compet
itividad. (2015 - 2018). PI: Miguel Chillon

Optimización y desarrollo de
un agente terapéutico basado en ácidos nucleicos para
el tratamiento de
la enfermedad de Huntington. RETOS Colaboracion 2015. Ministeri
o de Economia y Competitividad (RTC-2015-3731-1) (2015 - 2018).
PI: Assumpció Bosch

Grupo de Investigación para enfermedades autoinmunes
desmielinizantes. Entidades financiadora: Agencia de Gestió d’Ajuts
Universitaris i de Recerca (AGAUR). Convocatoria 2014 Generalitat
de Catalunya (2014-SGR-1354) (2014-2016). PI: Miguel Chillon

From Brain Gene Transfer Towards Gene Therapy: Pharmacological
Assessment of AAV, CAV and LVV (BRAINVECTORS). FP7-286071-
BRAINVECTORS (2013-2016) PI-UAB: Miguel Chillon. Coordinator:
Lilianne Tenembaum (Suiza)

PATENTS DURING 2016-20

C. Abraham, M. Abraham Bosch, M.Chillón, T. Rubinek,
I. Wolf. Vectors expressing klotho for treating cáncer N. de solicitud:
PCT/IL2019/050913. País de prioridad: Israel Fecha de prioridad:
28/8/19. Entidad titular: Tel-Aviv Medical Center, UAB, Klogene,
ICREA. Licencing companies: Klogene
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Structural Biology 
of Alzheimer’s 

Disease

GROUP LEADER
Josep Cladera
Associate Professor

RESEARCH INTERESTS

In vitro and in vivo characterization of amyloid aggregates related
to Alzheimer’s disease. Biophysical Studies.
Dendrimers as polymeric antiamyloidogenic agents in Alzheimer’s
disease.

STRATEGIC OBJECTIVES

Characterization of early formation aggregates in brains affected
by Alzheimer’s disease, using synchrotron-based imaging
techniques.
Brain delivery of dendrimers as antiamyloidogenic agents using
liposome-based delivery systems.

MAIN RESEARCH LINES

Application of synchrotron-based infrared imaging and X-ray
fluorescence microscopy to the detection of amyloid aggregated
species in mouse-model and human Alzhimer’s brains.
Liposome-based nanosystems for the delivery of
antiamyloidogenic agents to the brain.

PUBLICATIONS DURING 2016-20

Myoglobinopathy is an adult-onset autosomal dominant
myopathy with characteristic sarcoplasmic inclusions. Montse
Olivé; Martin Engvall; Gianina Ravenscroft; Macarena Cabrera-
Serrano; Hong Jiao; Carlo Augusto Bortolotti; Marcello Pignataro;
Matteo Lambrughi; Haibo Jiang; Alistair R.R. Forrest; Núria
Benseny-Cases; Stefan Hofbauer; Christian Obinger; Gianantonio
Battistuzzi; Marzia Bellei; Marco Borsari; Giulia Di Rocco; Helena
M. Viola; Livia C. Hool; Josep Cladera; Kristina Lagerstedt-
Robinson; Fengqing Xiang; Anna Wredenberg; Francesc Miralles;
Juan José Baiges; Edoardo Malfatti; Norma B. Romero; Nathalie
Streichenberger; Christophe Vial; Kristl G. Claeys; Chiara S.M.
Straathof; An Goris; Christoph Freyer; Martin Lammens; Guillaume
Bassez; Juha Kere; Paula Clemente; Thomas Sejersen; Bjarne Udd;
Noemí Vidal; Isidre Ferrer; Lars Edström; Anna Wedell; Nigel G.
Laing. Nature Communications 2019, 10(1), 1396

Structural biology workflow for the expression and
characterization of functional human sodium glucose transporter
type 1 in Pichia pastoris. Albert Suades; Antonio Alcaraz; Esteban
Cruz; Elena Álvarez-Marimon; Julian P. Whitelegge; Joan
Manyosa;Josep Cladera; Alex Perálvarez-Marín. Scientific Reports
2019, 9(1), 1203

Poly(propylene imine) dendrimers with histidine-maltose Shell as
novel type of nanoparticles for synapse and memory protection.
Ester Aso; Isak Martinsson; Dietmar Appelhans; Christiane
Effenberg; Nuria Benseny-Cases; Josep Cladera; Gunnar Gouras;
Isidre Ferrer; Oxana Klementieva. Nanomedicine:
Nanotechnology, Biology, and Medicine 2019, 17, pp. 198–209

Synchrotron-Based Fourier Transform Infrared Microspectroscopy
(μFTIR) Study on the Effect of Alzheimer's Aβ Amorphous and
Fibrillar Aggregates on PC12 Cells. Núria Benseny-Cases; Elena
Álvarez-Marimon; Hiram Castillo-Michel; Marine Cotte; Carlos
Falcon; Josep Cladera. Analytical Chemistry 2018, 90(4), pp.
2772–2779.

3D membrane segmentation and quantification of intact thick
cells using cryo soft X-ray transmission microscopy: A pilot study.
Rubén Cárdenes; Chong Zhang; Oxana Klementieva; Stephan
Werner; Peter Guttmann; Christoph Pratsch; Josep Cladera; Bart
H. Bijnens. PLoS ONE 2017, 12(4), e0174324

Pre-plaque conformational changes in Alzheimer's disease-linked
Aβ and APP. O. Klementieva; K. Willén; I. Martinsson; B.
Israelsson; A. Engdahl; J. Cladera; P. Uvdal; G. K. Gouras. Nature
Communications 2017, 8, 14726

Helical unwinding and side-chain unlocking unravel the outward
open conformation of the melibiose transporter.
Li Ying Wang; Vidhya M. Ravi; Gérard Leblanc; Esteve Padrós;
Josep Cladera; Alex Perálvarez-Marín. Scientific Reports 2016, 6,
33776
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Can dendrimer based nanoparticles fight neurodegenerative
diseases? Current situation versus other established approaches.
Serge Mignani; Maria Bryszewska; Maria Zablocka; Barbara
Klajnert-Maculewicz; Josep Cladera; Dzmitry Shcharbin; Jean
Pierre Majoral. Progress in Polymer Science 2017, 64, 23–51.

Fourier transform infrared spectroscopy (FTIR) characterization of
the interaction of anti-cancer photosensitizers with dendrimers.
Monika Dabrzalska; Nuria Benseny-Cases; Ramon Barnadas-
Rodríguez; Serge Mignani; Maria Zablocka; Jean Pierre Majoral;
Maria Bryszewska; Barbara Klajnert-Maculewicz; Josep Cladera.
Analytical and Bioanalytical Chemistry 2016, 408(2), 535–544

ACTIVE PROJECTS DURING 2016-20

Optimización de un sistema de liberación nanoterapeutica basado
en dendrómetros para el tratamiento de la enfermedad de
Alzheimer (RETOS 2017)
IP: Josep B Cladera Cerdà Entidad/es financiadora/s: Ministerio de
Economia y Competitividad (MINECO) Fecha de inicio-fin:
01/01/2018 - 30/09/2021 Ref: 2014/67
Analysis of the structure-activity relationships of antimyotonic
dystrophy hexapeptides.
RTVE Project call 'Todos somos raros’. PI: M. Beatriz Llamusí.
March 2015-March 2107.
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Lipid metabolism 
and cell death

GROUP LEADER
Enrique Claro
Professor

PUBLICATIONS DURING 2016-20

L. Cordón-Barris, S. Yang, S. Pascual-Guiral, L. Giménez-Llort,
S. Lope-Piedrafita, C. Niemeyer, E. Claro, J.M. Lizcano, J.R.
Bayascas (2016) Mutation of the PDK1 substrate-docking
site in the developing brain causes microcephaly with
abnormal brain morphogenesis independently of Akt,
leading to impaired cognition and disruptive behaviors. Mol.
Cell. Biol. 36, 2967–2982. ISSN 0270-7306.

Eraso-Pichot, M. Brasó-Vives, A. Golbano, C. Menacho, E.
Claro, E. Galea, R. Masgrau (2018) GSEA of mouse and
human mitochondriomes reveals fatty-acid oxidation in
astrocytes. Glia 66, 1724-1735.

F. Riefolo, C. Matera, A. Garrido-Charles, A.M.J. Gomila, R.
Sortino, L. Agnetta, E. Claro, R. Masgrau, U. Holzgrabe, M.
Batlle, M. Decker, E. Guasch, P. Gorostiza (2019) Control of
Cardiac Function in vivo with a Light-Regulated Drug.
ChemRxiv (posted 17 dec 2018). DOI:
10.26434/chemrxiv.7472174.v2

L. Agnetta, M. Bermudez, F. Riefolo, C. Matera, E. Claro, R.
Messerer, T. Littman, G. Wolber, U. Holzgrabe, M. Decker
(2019) Fluorination of photoswitchable muscarinic agonists
tunes receptor pharmacology and photochromic properties.
J. Med. Chem. 62 (6), 3009-3020.

F. Riefolo, C. Matera, A. Garrido-Charles, A.M.J. Gomila, R.
Sortino, L. Agnetta, E. Claro, R. Masgrau, U. Holzgrabe, M.
Batlle, M. Decker, E. Guasch, P. Gorostiza (2019) Optical
control of cardiac function with a photoswitchable
muscarinic agonist. J. Am. Chem. Soc. (JACS) 141 (18), 7628-
7636.

A. Barbero, F. Riefolo, C. Matera, E. Claro, M.V. Sánchez-
Vives, P. Gorostiza (2019) Control of brain state transitions
with light. bioRxiv (posted 5 oct 2019). DOI:
10.1101/793927
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Senyalització
Cel·lular i Apoptosi

GROUP LEADER
Joan Xavier Comella
Professor

LAB MEMBERS
Joaquín López
Researcher

Montserrat Solé
Postdoctoral Researcher

Anna Martínez
Postdoctoral Researcher

RESEARCH INTERESTS

Role of death receptor antagonists (mainly FAIM) in
neurodegeneration and neuron physiology

STRATEGIC OBJECTIVES

Our main research objectives at present are:
To study FAIM-L function in in vitro and in vivo models of AD, and its
relation with TNF and its signaling pathways, as well in the cross-talk
neuron/glia.
To characterize FAIM-L functional partners, particularly XIAP and
Siva-1, and their implications in neuron physiology (neuronal
plasticity) and different neurodegenerative diseases (neuronal
apoptosis, synaptic degeneration).
To study the control of FAIM-L expression levels, both in
physiological and pathologic states (microRNAs, transcription,
splicing).

MAIN RESEARCH LINES

Our main interest is to characterize the mechanisms controlling
neuronal death induced by a group of receptors collectively known
as death receptors, and also the relevance of some of their
intracellular antagonists. Among those, we are most interested in
the antagonists expressed in nervous system, such as FAIM-L, as
well as their molecular partners. Our main objective is to
characterize these in neuronal differentiation and physiology, and
their possible role in different pathologies, mainly
neurodegenerative diseases.

We have characterized, in collaboration with different CIBERNED
groups, the role of FAIM-L in the development of Alzheimer’s
disease, both in animal models (APP/PS1) and patients (Carriba et
al., 2015). Our lab has characterized new unexpected physiological
roles for FAIM-L, since we observed that it is implicated in the
control of some non-apoptotic effects of caspases, such as axonal
degeneration and long term depression (LTD), through modulation
of XIAP levels (Martínez-Mármol et al., 2016). These events of
synaptic plasticity are also modulated in neurodegenerative
diseases, thus positioning FAIM-L as a good candidate for the
treatment of the disease.

We have also characterized the interaction of FAIM-L and XIAP
with other proapototic partners, such as Siva-1. We have verified
that Siva-1, XIAP and FAIM-L interact among them, particularly
through ubiquitination. Also, Siva-1 regulates GluA2 receptors
internalization, and plays an opposite role to FAIM-L and XIAP on
the apoptotic and non-apoptotic functions of caspase-3 (Coccia
et al., 2020), which may help to better explain the role of FAIM-L
in neuron physiology, and have interesting implications in the
development of neurodegenerative diseases. We are now also
validating the interaction of FAIM-L with other proteins of high
interest in neurodegenerative diseases.

We have also described the post-transcriptional regulation of
faim gene through different microRNAs, by searching in silico the
miRNAs described as altered in Alzheimer’s disease. Three of
them have yielded positive results by directly regulating this
gene (Coccia et al., 2020).

At present we are also studying the role of FAIM-L in the diabetic
retinopathy, a disease correlated with the risk of suffering
neurodegenerative diseases, as well as common molecular
mechanisms between retinal and cerebral neurodegeneration in
the context of diabetes and Alzheimer’s disease.

PUBLICATIONS DURING 2016-20

Coccia E, Masanas M, López-Soriano J, Segura MF, Comella JX &
Pérez-García MJ (2020). FAIM is regulated by miR-206, miR-1-3p
and miR-133b Front Cell Dev Biol 2020 Dec 23;8:584606.

Coccia E, Planells-Ferrer L, Badillos-Rodríguez R, Pascual
M, Segura MF, Fernández-Hernández R, López-Soriano J, Garí
E, Soriano E, Barneda-Zahonero B, Moubarak RS, Pérez-García
MJ, Comella JX. SIVA-1 regulates apoptosis and synaptic function
by modulating XIAP interaction with the death receptor
antagonist FAIM-L. Cell Death Dis. 2020 Feb 3;11(2):82.

Raquel Badillos
Postdoctoral Researcher

Mireia Turch
Postdoctoral Researcher
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Sáez, M.E., González-Pérez, A., Hernández-Olasagarre, B., Beà, A.,
Moreno-Grau, S., de Rojas I., Monté-Rubio, G., Orellana, A., Valero,
S., Comella, J.X., Sanchís, D. & Ruiz A. (2019). Genome Wide Meta-
Analysis identifies common genetic signatures shared by heart
function and Alzheimer’s disease. Sci Rep 9, 16665.

Oleshkevich E, Morancho A, Saha A, Galenkamp KMO, Grayston A,
Geninatti Crich S, Alberti D, Protti N, Comella JX, Teixidor F, Rosell A
& Viñas C. Combining Magnetic Nanoparticles and Icosahedral Boron
Clusters in Biocompatible Inorganic Nanohybrids for Cancer Therapy.
Nanomedicine, 2019 20:101986.

Fuschini G, Cotrufo T, Ros O, Muhaisen A, Andrés R, Comella JX &
Soriano E. Syntaxin-1/TI-VAMP SNAREs interact with Trk receptors
and are required for neurotrophin-dependent outgrowth.
Oncotarget 2018,9(89):35922-35940.

Gómez-Arboledas A, Dávila JC, Sánchez-Mejías E, Navarro V, Núñez-
Díaz C, Sánchez-Varo R, Sánchez-Mico MV, Trujillo-Estrada L,
Fernández-Valenzuela JJ, Vizuete M, Comella JX, Galea E, Vitorica J,
Gutiérrez A. Phagocytic clearance of presynaptic dystrophies by
reactive astrocytes in Alzheimer’s disease. GLIA 2018 637-653.

Coccia E, Calleja-Yagüe I, Planells-Ferrer L, Sanuy B, Sanz B, López-
Soriano J, Moubarak RS, Munell F, Barneda-Zahonero B, Comella
JX, Pérez-GarcíaMJ. Identification and characterization of new
isoforms of human fas apoptotic inhibitory molecule (FAIM).
PLOS ONE 2017 Oct 5;12(10):e0185327

Martínez-Mármol R, Barneda-Zahonero B, Soto D, Andrés RM, Coccia
E, Gasull X, Planells-Ferrer L, Moubarak R, Soriano E, Comella JX.
FAIM-L regulation of XIAP degradation modulates Synaptic Long-
Term Depression and Axon Degeneration Sci. Rep. 2016 6:35775

Bosch C, Masachs N, Expósito-Alonso D, Martinez A, Teixeira CM,
Fernaud I, Pujadas L, Ulloa F, Comella JX, de Felipe J, Merchán-Pérez
A, Soriano E. Reelin regulates the maturation of dendritic spines,
synaptogenesis and glial ensheathment of newborn granule cells.
Cer. Cor., 2016, 26(42): 82-98.

Planells-Ferrer L, Urresti J, Coccia E, Galenkamp KM, Calleja-
Yagüe I, López-Soriano, J, Carriba P, Barneda-Zahonero B, Segura
MF, Comella JX. FAIMs: more than death-receptor antagonists in the
nervous system. J Neurochem. 2016, 6: 35775.

Jubierre L, Soriano A, Planells-Ferrer L, París-Coderch L, Tenbaum SP,
Romero OA, Moubarak RS, Almazán-Moga A, Molist C, Roma J,
Navarro S, Noguera R, Sánchez-Céspedes M, Comella JX, Palmer HG,
Sánchez de Toledo J, Gallego S, Segura MF. BRG1/SMARCA4 is
essential for neuroblastoma cell viability through modulation of cell
death and survival pathways. Oncogene. 2016 Mar 21. doi:
10.1038/onc.2016.50.

Urresti J, Ruiz-Meana M, Coccia E, Arévalo JC, Castellano J,
Fernández-Sanz C, Galenkamp KM, Planells-Ferrer L, Moubarak RS,
Llecha-Cano N, Reix S, García-Dorado D, Barneda-Zahonero B,
Comella JX. Lifeguard inhibits Fas ligand-mediated endoplasmic
reticulum-calcium release mandatory for apoptosis in type II
apoptotic cells. J. Biol Chem. 2016 291(3):1221-34.

ACTIVE PROJECTS DURING 2016-20

Papel del antagonista de receptores de muerte, FAIM-L, en la
progresión de la enfermedad de Alzheimer FINANCING ENTITY:
Ministerio de Ciencia e Innovación (PID2019-107286RB-I00). 2020-
2022. PRINCIPAL RESEARCHER: Joan X. Comella & Maria José Pérez
Garcia

Disfunción glial en la enfermedad de Alzheimer: implicaciones
patogénicas y potencial clínico FINANCING ENTITY: CIBERNED
(Proyectos Cooperativos) (2017/04) 2018-2019. PRINCIPAL
RESEARCHER: Javier Vitorica (Univ. Sevilla)

Relevancia del antagonista de receptores de muerte, FAIM-L, en la
enfermedad de Alzheimer. FINANCING ENTITY: Dirección General de
Investigación Científica y Técnica – Ministerio de Economía y
Competitividad (SAF2016-80236-R) 2017 - 2019. PRINCIPAL
RESEARCHER: Joan X. Comella

Potencial patológico de los astrocitos: una nueva perspectiva en la
enfermedad de Alzheimer. CIBERNED (Proyectos
Cooperativos)(2015-2/02) 2016 - 2018. PRINCIPAL RESEARCHER:
Joan X. Comella

Deciphering the link between astrocyte reactivity and neuronal
damage in Alzheimer’s disease. Fundació La Marató de TV3. 2015 -
2018. PRINCIPAL RESEARCHER: Elena Galea (UAB)

Neuroinflamación, TNF y antagonistas de los receptores de muerte
(FAIM-L): relevancia en neurodegeneración. Dirección General de
Investigación Científica y Técnica – Ministerio de Economía y
Competitividad (SAF2013-47989-R). 2014-2016. PRINCIPAL
RESEARCHER: Joan X. Comella

Preventing cardiovascular ischemic events and arresting their
consequences in type 2 diabetic population: a multidisciplinary
clinical and experimental approach. MINECO/ISCIII (PIE13/00027).
DURATION: 2014-2016. PRINCIPAL RESEARCHER: David García-
Dorado (VHIR)

Apoptosi i Neurodegeneració. Generalitat de Catalunya – AGAUR -
Convocatòria de Suport al Grups de Recerca (2014SGR1609). 2014-
2016. PRINCIPAL RESEARCHER: Joan X. Comella

Apoptosi i Neurodegeneració. Generalitat de Catalunya – AGAUR -
Convocatòria de Suport al Grups de Recerca (2017SGR996). 2017-
2020. PRINCIPAL RESEARCHER: Joan X. Comella
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Chromatin Laboratory

GROUP LEADER
Joan-Ramon Daban
Emeritus Professor

RESEARCH INTERESTS

Our group was interested in the study of chromatin structure at
intermediate concentrations of divalent cations. Our results led us
to the proposal of the interdigitated solenoid model for the 30-nm
fiber, which is now widely accepted in the chromatin literature.
Since the early 2000s, we have been interested in the chromatin
structure in the presence of higher cation concentrations, similar
to those found in metaphase chromosomes. We have discovered
that in condensed chromosomes, chromatin is densely packed
forming plate-like structures instead of the typical fibers
considered in the current models of metaphase chromosomes.
Our electron microscopy images have shown that chromosome
plates can form multilayered structures, having a thickness of
approximately 6 nm each layer. These observations and further
structural studies performed using atomic force microscopy have
allowed us to suggest the thin-plate model for chromatin folding in
metaphase chromosomes, in which we proposed that
chromosomes are formed by many stacked plates oriented
perpendicular to the chromatid axis. This model allows an easy
physical explanation of the characteristic banding patterns of
metaphase chromosomes obtained in cytogenetic studies. We
have also found using electron tomography and polarizing
microscopy that nucleosomes are irregularly oriented in the well-
defined plates that occupy the entire volume of the chromatid. To
justify the small thickness observed for the plates, we have
suggested that there is an interdigitation between the successive
layers. The resulting compact structure is necessary for the safe
transfer of the genomic DNA to the daughter cells during mitosis.
More recently, we have used synchrotron X-ray scattering
techniques and cryo-electron tomography to study the internal
structure and the physical properties of chromatin plates. At
present, we are conducting theoretical and modeling studies on
the possible biological functions of the multilaminar organization
of chromosomes.

MAIN RESEARCH LINES

Chromatin structure
Mitotic chromosome structure

PUBLICATIONS DURING 2016-20

A. Chicano, E. Crosas, J. Otón, R. Melero, BD. Engel & JR. Daban
(2019) Frozen-hydrated chromatin from metaphase
chromosomes has an interdigitated multilayer structure.
EMBO J. 38:e99769.

A. Chicano & JR. Daban (2019) Chromatin plates in the interphase
nucleus. FEBS Lett. 593:810-819.

JR. Daban (2020) Supramolecular multilayer organization of
chromosomes: possible functional roles of planar chromatin in
gene expression and DNA replication and repair. FEBS Lett.
594:395-411.
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C. elegans models 
of disease

GROUP LEADER
Esther Dalfó
Assistant Professor

RESEARCH INTERESTS

Mechanisms involved in the development of neurodegenerative
diseases at early stages

STRATEGIC OBJECTIVES

Investigate mechanisms involved in neurodegeneration using C
elegans as the main tool for the research

MAIN RESEARCH LINES

Investigate mechanisms involved in the dead of dopaminergic
neurons in Parkinson’s disease
Investigate the axis enteric system-central nervous system
Studying the symbiosis between the gastrointenstinal system and
the resident microbiome

PUBLICATIONS DURING 2016-20

Andrea Coppa; Sanjib Guha; Stéphane Fourcade; Janani
Parameswaran; Montserrat Ruiz; Ann B Moser; Agatha Schlüter;
Michael P. Murphy; Jose Miguel Lizcano; Antonio Miranda-
Vizuete; Esther Dalfó; Aurora Pujol. The peroxisomal fatty acid
transporter ABCD1/PMP-4 is required in the C. elegans
hypodermis for axonal maintenance: a worm model for
adrenoleukodystrophy. Free Radical Biology and Medicine.
Elsevier, 30/01/2020.

Peña-Díaz S, Pujols J, Pinheiro F, Santos J, Pallarés I, Navarro S,
Conde-Gimenez M, García J, Salvatella X, Dalfó E, Sancho J,
Ventura S. Inhibition of α-Synuclein Aggregation and Mature Fibril
Disassembling With a Minimalistic Compound, ZPDm. Front
Bioeng Biotechnol. 2020 Oct 16; 8:588947. doi:
10.3389/fbioe.2020.588947. eCollection 2020.

Peña-Díaz S, Pujols J, Conde-Giménez M, Čarija A, Dalfo E, García J,
Navarro S, Pinheiro F, Santos J, Salvatella X, Sancho J, Ventura
S.ZPD-2, a Small Compound That Inhibits α-Synuclein Amyloid
Aggregation and Its Seeded Polymerization.
Front Mol Neurosci. 2019 Dec 17;12:306.

Jordi Pujols; Samuel Peña; Lázaro; Peccati; Pinheiro; Gonzalez;
Carija; Navarro; Conde-Giménez; García; Guardiola; Giralt;
Salvatella; Sancho; Sodupe; Outeiro; Dalfó E; Ventura. Small
molecule inhibits α-synuclein aggregation, disrupts amyloid fibrils,
and prevents degeneration of dopaminergic neurons. Proc Natl
Acad Sci U S A.115 - 41, pp. 10481 - 10486. 02/10/2018.

Kim; Calatayud; Guha; Fernandez; Berkovitz; Carvalho; Ezquerra;
Fernandez; Kapahi; Raya; Miranda; Vila; Lizcano; Caldwell;
Caldwell; Consiglio; Dalfó E. The Small GTPase RAC1/CED-10 Is
Essential in Maintaining Dopaminergic Neuron Function and
Survival Against α-Synuclein-Induced Toxicity. Molecular
Neurobiology. Springer, 10/02/2018.

Lucariello; Vidal; Vidal; Saez; Roa, L; Huertas; Pineda; Dalfo E;
Dopazo; Jurado; Armstrong; Esteller. Whole exome sequencing of
Rett syndrome-like patients reveals the mutational diversity of the
clinical phenotype.Human Genetics. 135 - 12, pp. 1343 - 1354.
Springer, 08/2016.

ACTIVE PROJECTS DURING 2016-20

Nombre del proyecto: Mecanismos convergentes entre autofagia
y función axonal e influencia metabólica en la regulación de las
enfermedades neurodegenerativas ISCII PI15/01255 2016 – 2018.
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Wnt signalling in 
epithelial cancer cell 
invasion and chemo-

resistance 

GROUP LEADER
Mireia Duñach
Professor
ICREA Academia

LAB MEMBERS
Antonio Garcia de Herreros
Researcher

Beatriz del Valle
Postdoctoral Researcher

Guillem Fuertes
Postdoctoral Researcher

Javier Pastor
Master student

RESEARCH INTERESTS

This project is oriented to study how extracellular Wnt proteins
control epithelial tumor cell invasion. Wnt factors regulate different
cellular processes during development and disease, particularly in
cancer. Wnt ligands interact with transmembrane Frizzled (Fz)
receptors and different co-receptors, depending on which they
stimulate canonical or non-canonical Wnt signalling pathways. The
canonical Wnt3a binds to Fz and co-receptor LRP5/6 promoting β-
catenin stabilization and transcriptional activation of β-catenin-
dependent genes. In contrast, non-canonical Wnt5a ligand binds to
Fz and co-receptor Ror2 and produces a decrease in β-catenin
through the activation of the E3 ligase Siah2. Remarkably, although
the effects on β-catenin levels are contrary, both Wnt5a and Wnt3a
stimulate the invasion of tumor cells.
When searching common elements to canonical and non-canonical
Wnts, we have recently observed that both stimulate a new branch
involving Fz2, Src, Fyn and Stat3, required for transcription of
canonical and non-canonical Wnt targets involved in cell invasion
(see Figure 1). Both types of Wnt ligands stimulate Fz2 tyrosine
phosphorylation, Fyn binding to Fz2, Fyn activation and Fyn-
dependent Stat3 phosphorylation. Canonical Wnt3a and non-
canonical Wnt5a require Src for Fz2 tyrosine phosphorylation; Src is
activated both, by Wnt3a and Wnt5a. Remarkably, this new
Fz2/Fyn/Stat3 branch is incompatible with the classical
Fz2/Dishevelled /Axin pathway. However, both routes are required
for the activation of tumor cell invasion by Wnt. Therefore, our
results extend the knowledge of canonical Wnt signalling
demonstrating additional roles for Fyn in this pathway and
characterize a new route activated by all Wnts and required for cell
invasion.
For both canonical and non-canonical Wnt pathways, Stat3
activation is required for transcription of epithelial-to-
mesenchymal-transition-associated genes, such as Snail1 (Villarroel
A et al., 2020), that controls tumor cell invasion and chemo-
resistance. When analysing the relative contribution of canonical
and non-canonical Wnt to Snail1 expression, we have determined
that it is mainly dependent on non-canonical Wnt.

Therefore, chemo-resistance in tumor cells with high Snail1
expression is alleviated by blocking the Ror2 activity. We are
working in other signals controlled by non-canonical Wnts in tumor
cells. This project is carried out in close collaboration with Dr.
Antonio Garcia de Herreros (Cancer Program, IMIM, PRBB,
Barcelona).

STRATEGIC OBJECTIVES

Study of the signaling pathways triggered by Wnt factors that
activate cellular responses involved in human diseases, particularly
relevant in the genesis and progression of epithelial tumors.

PUBLICATIONS DURING 2016-20

Vinyoles M, Del Valle-Pérez B, Curto J, Padilla M, Villarroel A, Yang J,
García de Herreros A, Duñach M. Activation of CK1ε by PP2A/PR61ε
is required for the initiation of Wnt signaling. Oncogene 2017, 36,
429-438.

Duñach M, Del Valle-Pérez B, García de Herreros A. p120-catenin in
canonical Wnt signaling. Crit Rev Biochem Mol Biol. 2017, 52, 327-
339.

Rima M, Daghsni M, Lopez A, Fajloun Z, Lefrancois L, Duñach M,
Mori Y, Merle P, Brusés JL, De Waard M, Ronjat M. Down-regulation
of the Wnt/β-catenin signaling pathway by Cacnb4. Mol Biol Cell.
2017, 28, 3699-3708.

Curto J, Del Valle-Pérez B, Villarroel A, Fuertes G, Vinyoles M, Peña
R, García de Herreros A, Duñach M. CK1ε and p120-catenin control
Ror2 function in non-canonical Wnt signaling. Mol Oncol. 2018, 12,
611-629.

García de Herreros A, Duñach M. Intracellular Signals Activated by
Canonical Wnt Ligands Independent of GSK3 Inhibition and β-
Catenin Stabilization. Cells 2019, 8, pii: E1148.
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Villarroel A, Del Valle-Pérez B, Fuertes G, Curto J, Ontiveros N,
Garcia de Herreros A, Duñach M. Src and Fyn define a new
signaling cascade activated by canonical and non-canonical Wnt
ligands and required for gene transcription and cell invasion. Cell
Mol Life Sci 2020, 77, 919-935.

Mestre-Farrera A, Bruch-Oms M, Peña R, Rodríguez-Morató J,
Alba-Castellón L, Comerma L, Quintela-Fandino M, Duñach M,
Baulida J, Pozo ÓJ, García de Herreros A. Glutamine-Directed
Migration of Cancer-Activated Fibroblasts Facilitates Epithelial
Tumor Invasion. Cancer Res. 2020 Epub Nov 23. doi:
10.1158/0008-5472.CAN-20-0622

ACTIVE PROJECTS DURING 2016-20

Analysis of the Fyn/Stat3 pathway stimulated by canonical and
non-canonical Wnt factors: mechanism of action and relevance in
epithelial tumor cell invasion. Ministerio de Ciencia, Innovación y
Universidades- Agencia Estatal de Investigación (Retos
Investigación RTI2018-0099719-B-100). From 1-1-2019 to 31-12-
2021.

Study of the non-canonical Wnt pathway and its role in the
invasion of tumor epithelial cells. MINECO-Plan Nacional
(BFU2015-65153-R). From 1-1-2016 to 31-12-2018.
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Oxidoreductases in 
Cellular Defense and 
Signaling. Search of 

inhibitors for 
therapeutic purposes

GROUP LEADER
Jaume Farrés
Professor

LAB MEMBERS
Xavier Parés
Emeritus Professor

Raquel Pequerul
Postdoctoral Researcher

Rafael Jiménez
Predoctoral student

Elisabet Batlle
Predoctoral student

RESEARCH INTERESTS

Our current research is focused on the enzymology and molecular
biology of oxidoreductases involved in mechanisms of cellular
defense and signaling. We are investigating members of three
oxidoreductase superfamilies participating in the metabolism of
carbonyl compounds, along with other biological functions: aldo-
keto reductases (AKR), medium-chain dehydrogenases/reductases
(MDR) and aldehyde dehydrogenases (ALDH). We are especially
interested in enzymes acting on the metabolism of signaling
molecules (retinoids and prostaglandins) and associated with
different human disease states, such as cancer and diabetes.
Some of these enzymes are also phase I-drug metabolizing
enzymes and induced under oxidative stress, being responsible for
developing tumor resistance to chemotherapy. Thus, they are
relevant drug targets and are well suited for the design of
selective enzyme inhibitors with potential use as pharmacological
agents.

MAIN RESEARCH LINES

Role of aldehyde dehydrogenases and aldo-keto reductases in
retinoic acid metabolism

Development of enzyme inhibitors and drug discovery in cancer
and diabetes research

Techniques: enzyme kinetics, HPLC, mammalian cell culture,
molecular modeling, protein purification, recombinant DNA,
fluorimetry and UV-visible spectrophotometry, X-ray
crystallography.

PUBLICATIONS DURING 2016-20

Pequerul R, Vera J, Giménez-Dejoz J, Crespo I, Coines J, Porté S,
Rovira C, Parés X, Farrés J (2020) Structural and kinetic features of
aldehyde dehydrogenase 1A (ALDH1A) subfamily members,
cancer stem cell markers active in retinoic acid biosynthesis. Arch
Biochem Biophys 681:108256.

Rivas A, Pequerul R, Barracco V, Domínguez M, López S, Jiménez R,
Parés X, Alvarez R, Farrés J, de Lera AR. (2020) Synthesis of C11-to-
C14 methyl-shifted all-trans-retinal analogues and their activities
on human aldo-keto reductases. Org Biomol Chem 18:4788-4801.

Giménez-Dejoz J, Weber S, Fernández-Pardo Á, Möller G, Adamski
J, Porté S, Parés X, Farrés J (2019) Engineering aldo-keto reductase
1B10 to mimic the distinct 1B15 topology and specificity towards
inhibitors and substrates, including retinoids and steroids. Chem
Biol Interact 307:186-194.

Jiménez R, Pequerul R, Amor A, Lorenzo J, Metwally K, Avilés FX,
Parés X, Farrés J (2019) Inhibitors of aldehyde dehydrogenases of
the 1A subfamily as putative anticancer agents: Kinetic
characterization and effect on human cancer cells. Chem Biol
Interact 306, 123-130.

Castellví A, Crespo I, Crosas E, Cámara-Artigas A, Gavira JA, Aranda
MAG, Parés X, Farrés J, Juanhuix J (2019) Efficacy of aldose
reductase inhibitors is affected by oxidative stress induced under
X-ray irradiation. Sci Rep 9, 3177.

Domínguez M, Pequerul R, Alvarez R, Giménez-Dejoz J, Birta E,
Porté S, Rühl R, Parés X, Farrés J, de Lera AR (2018) Synthesis of
apocarotenoids by acyclic cross metathesis and characterization as
substrates for human retinaldehyde dehydrogenases. Tetrahedron
74: 2567-2574.

Crespo I, Giménez-Dejoz J, Porté S, Cousido-Siah A, Mitschler A,
Podjarny A, Pratsinis H, Kletsas D, Parés X, Ruiz FX, Metwally K,
Farrés J (2018) Design, synthesis, structure-activity relationships
and X-ray structural studies of novel 1-oxopyrimido[4,5-
c]quinoline-2-acetic acid derivatives as selective and potent
inhibitors of human aldose reductase. Eur J Med Chem 152,160-
174.
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Giménez-Dejoz J, Weber S, Barski OA, Möller G, Adamski J, Parés
X, Porté S, Farrés J (2017) Characterization of AKR1B16, a novel
mouse aldo-keto reductase. Chem Biol Interact 276:182-193.

Ruiz FX, Crespo I, Álvarez S, Porté S, Giménez-Dejoz J, Cousido-
Siah A, Mitschler A, de Lera ÁR, Parés X, Podjarny A, Farrés J
(2017) Structural basis for the inhibition of AKR1B10 by the C3
brominated TTNPB derivative UVI2008. Chem Biol Interact
276:174-181.

Cousido-Siah A, Ruiz FX, Fanfrlík J, Giménez-Dejoz J, Mitschler A,
Kamlar M, Veselý J, Ajani H, Parés X, Farrés J, Hobza P, Podjarny
AD (2016) IDD388 Polyhalogenated derivatives as probes for an
improved structure-based selectivity of AKR1B10 inhibitors. ACS
Chem Biol 11, 2693-2705.

ACTIVE PROJECTS DURING 2016-20

“Biochemical, functional and pharmacological characterization of
inhibitors (as well as their nanoencapsulation) and substrates of
the aldehyde dehydrogenase family”. Advanced BioDesign.

“Caracterización de proteínas en condiciones de estrés oxidativo
inducido por irradiación de luz sincrotrón”. CELLS-ALBA
Synchrotron.

“Proteomics of proteases and oxidoreductases. A binary strategy
in the discovery of ligands-drugs and its biomedical and
biotechnological applicability”. Ministerio de Ciencia e Innovación
(BIO2016-78057-R).
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Astrolab

GROUP LEADERS
Elena Galea
Assistant Professor
ICREA Research Professor

Roser Masgrau
Associate Professor

LAB MEMBERS
Abel Eraso
Postdoctoral Researcher

Arantxa Golbano
Postdoctoral Researcher

Raquel Larramona
Postdoctoral Researcher

RESEARCH INTERESTS

Astrocytes modulate neurotransmission thanks to their
bidirectional communication with neurons. Calcium signalling in
astrocytes is considered the base of their excitability allowing
them to respond to neurotransmitters. Moreover astrocytes
provide neurons with lactate and ApoE4-containing lipoproteins to
support neuronal synaptic activity. Hence a coordinated, tightly
regulated but also flexible metabolism in astrocytes is crucial for
brain functions.

STRATEGIC OBJECTIVES

Through the study of calcium signalling and lipid metabolism in
astrocytes, the research group had two general objectives:
To fully characterize the molecular mechanisms by which
astrocytes modulate synaptic transmission.
To elucidate astrocytic therapeutic targets for neurodegenerative
diseases.

MAIN RESEARCH LINES

Metabolism of Astrocytes: study fatty-acid and aminoacid
oxidative metabolism in astrocytes.
Astrocytic CREB: analyze the role of CREB in astrocytic calcium
signalling and metabolism. •ApoE4 expression in astrocytes:
characterize how expression of ApoE4, the main genetic risk of
Alzheimer, regulates astrocytes, analyzing: calcium signalling and
lipid metabolism.
Identify computational roles of astrocytes.
Establish astrocytes as therapeutic targets.
Use mathematics and systems biology, including artificial
intelligence, to clarify astrocyte (dys)function, identify astrocyte-
based molecular signatures in human fluids, and develop
astrocyte-targeted therapies.

PUBLICATIONS DURING 2016-20

Larramona-Arcas R, González-Arias C, Perea G, Gutiérrez A,
Vitorica J, García-Barrera T, Gómez-Ariza JL, Pascua-Maestro R,
Ganfornina MD, Kara E, Hudry E, Martinez-Vicente M, Vila M,
Galea E, Masgrau R. Sex-dependent calcium hyperactivity due to
lysosomal-related dysfunction in astrocytes from APOE4 versus
APOE3 gene targeted replacement mice. Mol
Neurodegener.15:35, 2020.

Kastanenka KV, Moreno-Bote R, De Pittà M, Perea G, Eraso-Pichot
A, Masgrau R, Poskanzer KE, Galea E. A roadmap to integrate
astrocytes into Systems Neuroscience. Glia 2020; 68:5-26.

Riefolo F, Matera C, Garrido-Charles A, Gomila AMJ, Sortino R,
Agnetta L, Claro E, Masgrau R, Holzgrabe U, Batlle M, Decker M,
Guasch E, Gorostiza P. Optical Control of Cardiac Function with a
Photoswitchable Muscarinic Agonist. J Am Chem Soc. 2019;
141:7628-763.

Eraso-Pichot A, Brasó-Vives M, Golbano A, Menacho C, Claro E,
Galea E, Masgrau R. GSEA of mouse and human mitochondriomes
reveals fatty acid oxidation in astrocytes. Glia. 2018
Aug;66(8):1724-1735.

Romeo-Guitart D, Forés J, Herrando-Grabulosa M, Valls R, Leiva-
Rodríguez T, Galea E, González-Pérez F, Navarro X, Petegnief V,
Bosch A, Coma M, Mas JM, Casas C. Neuroprotective Drug for
Nerve Trauma Revealed Using Artificial Intelligence. Sci Rep.
8(1):1879, 2018

Gomez-Arboledas A, Davila JC, Sanchez-Mejias E, Navarro V,
Nuñez-Diaz C, Sanchez-Varo R, SanchezMico MV, Trujillo-Estrada L,
Fernandez-Valenzuela JJ, Vizuete M, Comella JX, Galea E, Vitorica
J, Gutierrez A. Phagocytic clearance of presynaptic dystrophies by
reactive astrocytes in Alzheimer’s disease. Glia, 66:637-653, 2018.
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Pardo L, Valor LM, Eraso-Pichot A, Barco A, Golbano A,
Hardingham GE, Masgrau R, Galea E. CREB Regulates Distinct
Adaptive Transcriptional Programs in Astrocytes and Neurons. Sci
Rep. 2017; 7(1):6390.

Masgrau R, Guaza C, Ransohoff RM, Galea E. Should We Stop
Saying ‘Glia’ and ‘Neuroinflammation’? Trends Mol Med. 2017;
23(6):486-500.

Hasel P, Dando O, Jiwaji Z, Baxter P, Todd AC, Heron S, Márkus
NM, McQueen J, Hampton DW, Torvell M, Tiwari SS, McKay S,
Eraso-Pichot A, Zorzano A, Masgrau R, Galea E, Chandran S, Wyllie
DJA, Simpson TI, Hardingham GE. Neurons and neuronal activity
control gene expression in astrocytes to regulate their
development and metabolism. Nat Commun. 2017;8:15132.

Eraso-Pichot A, Larramona-Arcas R, Vicario-Orri E, Villalonga R,
Pardo L, Galea E, Masgrau R. CREB decreases astrocytic excitability
by modifying subcellular calcium fluxes via the sigma-1 receptor.
Cell Mol Life Sci. 2017; 74(5):937-950.

Launay N, Ruiz M, Grau L, Ortega FJ, Illieva EV, Martinez JJ, Galea
E, Ferrer I, Knecht E, Pujol A, Fourcade S. Tauroursodeoxycholic
bile acid arrests axonal degeneration by inhibiting the unfolded
protein response in X-linked adrenoleukodystrophy. Acta
Neuropathologica 133:283-301, 2017

Pardo L, Schlüter A, Valor LM, Barco A, Giralt M, Golbano A,
Hidalgo J, Jia P, Zhao Z, Jové M, Portero-Otin M, Ruiz M, Giménez-
Llort L, Masgrau R, Pujol A, Galea E. Targeted activation of CREB in
reactive astrocytes is neuroprotective in focal acute cortical injury.
Glia. 2016; 64(5):853-74.

ACTIVE PROJECTS DURING 2016-20 

2017SGR1780. Senyalització i Noves Dianes Terapeutiques
(SINDIATER). Agència de Gestió d'Ajuts Universitaris i de Recerca.
Convocatòria d'ajuts per donar suport als grups de recerca (SGR
2017). PI:José Miguel Lizcano. UAB. 01/01/2017 - 31/12/2020.

BFU2016-79735-P. Creb astrocitario en plasticidad y trauma
cerebral. Ministerio de Economia y Competitividad (MINECO).
Proyectos I+D 2016, Programa Estatal de Fomento de la
Investigación Científica y Técnica de Excelencia. PI: Elena Galea
(UAB). 30/12/2016 - 29/12/2019.

TV3-20141430. Deciphering the link between astrocyte reactivity
and neuronal damage in Alzheimer's disease. Fundació La Marató
de TV3. PI: Elena Galea (UAB). 22/05/2015 - 31/12/2017.

2014SGR0984. Recerca biomèdica en neurodegeneracio (REBINE).
Agència de Gestió d'Ajuts Universitaris i de Recerca. Convocatòria
d'ajuts per donar suport a les activitats dels grups de recerca (SGR
2014). PI: José Rodríguez (UAB). 01/01/2014 - 30/04/2017.

ELA-2012-033C1B. Cellular proteolysis and oxidative stress as
intertwined therapeutic targets in X-ALD: Preclinical studies.
European Leukodystrophy Association - ELA. PI: Elena Galea (UAB).
01/07/2013-30/06/2016

RED2018-102491-T. Clinical System Neuroscience. Redes de
Investigación. Ministerio de Ciencia, Innovación y Universidades.
PI: Elena Galea (UAB). 01/01/2020-31/12/2021

IU68017046.Teràpies astròcitàries per al tractament del
traumatisme cranioencefàlic. Smart Money. Universitat Autònoma
de Barcelona. PI: Elena Galea (UAB). 22/07/2020-21/04/2021
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Cell Cycle Lab

GROUP LEADER
David. G. Quintana
Associate Professor

LAB MEMBERS
Gloria Palou
Postdoctoral Researcher

Alberto Zurita
Predoctoral student

Ping Ren
Predoctoral student

Miguel Bustillo
Master student

RESEARCH INTERESTS

Our interest is to identify novel cell cycle control elements and
pathways involved in the protection of genomic integrity and the
regulation of cell proliferation.

An area of activity in our lab focuses on the DNA damage response
(DDR), a surveillance mechanism that responds to insults that
threaten DNA replication. In that event, the DDR blocks mitosis to
avoid the segregation (mitotic anaphase) of damaged, incompletely
replicated chromosomes to the two future daughter cells. Loss of
such control leads to aneuploidy and genomic instability, the driving
force of malignant transformation and progression. The DDR
constitutes an anti-cancer barrier in early human tumorigenesis. We
have recently identified (Plos Genetics, 2015) that 3 different
pathways under the DDR kinase Mec1/ATM/ATR are in place to
prevent anaphase in response to DNA damage. Two of them,
mediated by Swe1/Wee1 and Rad53/Chk2, redundantly block
mitotic Cyclin Dependent Kinase (M-Cdk1). Cdk1 is the engine that
drives cell cycle progression, and M-Cdk1 is essential for cells to
enter anaphase. Our results unveil an unsuspected implication of
Rad53 in the control of Cdk1 activity, and reconcile the long-
standing conundrum of Swe1 dispensability.

More recently, we identified that even when cells fail to trigger a
full DNA damage response, the so-called Spindle Assembly
Checkpoint (SAC) still prevents the segregation of incompletely
replicated or damaged chromosomes (Current Genetics, 2017).
Derived from such observation, the SAC emerges as an attractive
target for anti-tumoral therapy. As many cancer cells are
characteristically defective in ATM/ATR signaling, blocking SAC
signaling might help as co-adjuvant treatment in therapies based on
DNA damaging drugs, selectively pushing malignant cells into
aberrant, inviable anaphases.

We also worked to demonstrate a missing prediction required to
fully validate the so-called quantitative model of cell cycle
regulation by Cyclin Dependent Kinases, put forward by Nobel
Laureate Paul Nurse as long back as 1996. There are at least two
explanations for how such regulation is achieved. According to one
of the visions, cyclins confer intrinsic substrate specificity to the CDK
catalytic subunit. Alternatively, the quantitative model proposes
that ever-increasing levels of CDK activity are required to trigger cell
cycle events from G1 to M. If a quantitative control prevails, then an
early cyclin should trigger latter cycle events if accumulated at high
enough levels at the right time and place. We were able to trigger
DNA replication overexpressing an hyperstable allele of a G1 phase
cyclin fused to a nuclear localization signal, in the absence of S, G2
and M phase Cdk1 activity (Cell Cycle, 2015).

Finally, work is going on in our lab aimed at dissecting the control of
cytokinesis, the very last step of cell division, when the mother cell
separates into two daughter cells. Normal cells prevent cytokinesis
until anaphase is complete (two nuclei fully formed). However, such
control is subverted in cancer cells, resulting in aneuploidy and
genomic instability. We are currently working to obtain a time-lapse
record of cytokinesis through a combination of conditional mutants
and fluorescence microscopy.
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PUBLICATIONS DURING 2016-20

Zeng F, Quintana DG. High-Copy Yeast Library Construction and
High-Copy Rescue Genetic Screen in Saccharomyces cerevisiae
(2021). Methods Mol Biol 2196:77-83.

Doñate-Macián P, Enrich-Bengoa J, Dégano IR, Quintana DG,
Perálvarez-Marín A (2019). Trafficking of Stretch-Regulated TRPV2
and TRPV4 Channels Inferred Through Interactomics. Biomolecules
9:791.

Palou R, Palou G, Quintana DG (2017). A role for the spindle
assembly checkpoint in the DNA damage response. Curr Genet
63:275-280.

Zhang Z, Ren P, Vashisht AA, Wohlschlegel JA, Quintana DG*, Zeng
F* (2017). Cdk1-interacting protein Cip1 is regulated by the S phase
checkpoint in response to genotoxic stress. Genes Cells 22:850-860.

ACTIVE PROJECTS DURING 2016-20

Regulation of chromosome segregation and cell division through
Cdk1 / Regulación de la segregación cromosómica y de la división
celular a través de Cdk1. BFU2015-68493-P. Ministry of Economy
and Competitiveness of Spain (MINECO) and European Regional
Development Fund (FEDER) (2016 – 2020). PI: David G. Quintana.
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Protein Kinases in 
Cancer Research

GROUP LEADER
Jose Miguel Lizcano
Associate Professor

LAB MEMBERS
Guillermo Yoldi
Postdoctoral Researcher

Gokhan Orgisen
Postdoctoral Researcher

Elisabet Megías
Technician

Nora Diéguez
Predoctoral student

Sergio Espinosa
Predoctoral student

Iodia Bolinaga
Master student

Marc Ferre
Master student

RESEARCH INTERESTS

Lizcano’s Lab is interested in dissecting new cellular signaling
pathways that control cancer cell proliferation and
differentiation. We collaborate with academics and
Biopharma Companies to perform preclinical development
of new anticancer drugs. Specifically, we are interested in
deciphering the role of the new MAP kinase ERK5 in cancer
proliferation and survival. We are also interested in
modulation of autophagy and endoplasmic reticulum (ER)
stress as new strategies to tackle cancer
We use two different perspectives to approach fundamental
problems:

Basic Research. Dissection of the mechanisms by ERK5
kinase (as well other kinases) exert a control on the
proliferation and survival of tumor cells. We have
contributed to propose new molecular mechanism for
regulation of protein kinase Akt; discovered that tumor
suppressor kinase LKB1 functions as a master kinase; or
more recently, we have established a new mechanism by
which ERK5 translocates to the nucleus and regulates the
proliferation of tumor cells regardless of its enzymatic
activity.

Research directed to pharmacological intervention in cancer.
We are involved in potentiating translational aspects of our
resources. We actively collaborate with Ability
Pharmaceuticals SL in the preclinical/clinical development of
the new antitumor drug ABTL0812, which it is Clinical Trial
Phase II to treat cancer patients with advanced endometrial
and squamous NSCLC cancers (NCT02201823). We have
discovered a new cellular signaling pathway by which
ABTL0812 exerts its antitumor action: by altering the
sphingolipidoma of cancer cells, ABTL0812 induces a
sustained activation of ER stress and UPR, as well as
inhibition of the Akt/mTORC1, which ultimately results in
activation of cytotoxic autophagy. Finally, we actively
collaborate with other academic laboratories characterizing
new ERK5 inhibitors with anticancer activity.

PUBLICATIONS DURING 2016-20

Discovery of a selective inhibitor of doublecortin like
kinase 1. Ferguson FM, Nabet B, Raghavan S, Liu Y,
Leggett AL, Kuljanin M, Kalekar RL, Yang A, He S, Wang J,
Ng RWS, Sulahian R, Li L, Poulin EJ, Huang L, Koren J,
Dieguez-Martinez N, Espinosa S, Zeng Z, Corona CR,
Lizcano JM, Robers MB, Muthaswamy S, Haigis KM,
Mancias JD, Wolpin BM, Aguirre AJ, Hahn WC, Westover
KD, Gray NS. Nature Chemical Biology. 2020
Jun;16(6):635-643. doi: 10.1038/s41589-020-0506-0.

The anti-cancer drug ABTL0812 induces ER stress-
mediated cytotoxic autophagy by increasing
dihydroceramide levels in cancer cells. Muñoz-Guardiola
P, Casas J, Megías-Roda E, Solé S, Perez-Montoyo H,
Yeste-Velasco M, Erazo T, Diéguez-Martínez N,
Espinosa-Gil S, Muñoz-Pinedo C, Yoldi G, Abad JL, Segura
MF, Moran T, Romeo M, Bosch-Barrera J, Oaknin A,
Alfón J, Domènech C, Fabriàs G, Velasco G, Lizcano JM.
Autophagy. 2020 May 25:1-18.

Genetic manipulation of LKB1 elicits lethal metastatic
prostate cancer. Hermanova I, Zúñiga-García P, Caro-
Maldonado A, Fernandez-Ruiz S, Salvador F, Martín-
Martín N, Zabala-Letona A, Nuñez-Olle M, Torrano V,
Camacho L, Lizcano JM, Talamillo A, Carreira S, Gurel B,
Cortazar AR, Guiu M, López JI, Martinez-Romero A,
Astobiza I, Valcarcel-Jimenez L, Lorente M, Velasco G,
Gomez-Muñoz A, Flores JM, Sutherland JD, Barrio R, de
Bono JS, Paramio JM, Trka J, Graupera M, Gomis RR,
Carracedo A. J Exp Med. 2020 Jun 1;217(6):e20191787.

SUMOylation Is Required for ERK5 Nuclear Translocation
and ERK5-Mediated Cancer Cell Proliferation. Erazo T,
Espinosa-Gil S, Diéguez-Martínez N, Gómez N, Lizcano
JM. Int J Mol Sci. 2020 Mar 23;21(6):2203.
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STK11 (LKB1) missense somatic mutant isoforms promote tumor
growth, motility and inflammation.
Granado-Martínez P, Garcia-Ortega S, González-Sánchez E, McGrail K,
Selgas R, Grueso J, Gil R, Naldaiz-Gastesi N, Rhodes AC, Hernandez-
Losa J, Ferrer B, Canals F, Villanueva J, Méndez O, Espinosa-Gil S,
Lizcano JM, Muñoz-Couselo E, García-Patos V, Recio JA. Commun
Biol. 2020 Jul 9;3(1):366.

The antitumour drug ABTL0812 impairs neuroblastoma growth
through endoplasmic reticulum stress-mediated autophagy and
apoptosis. París-Coderch L, Soriano A, Jiménez C, Erazo T, Muñoz-
Guardiola P, Masanas M, Antonelli R, Boloix A, Alfón J, Pérez-
Montoyo H, Yeste-Velasco M, Domènech C, Roma J, Sánchez de
Toledo J, Moreno L, Lizcano JM, Gallego S, Segura MF.
Cell Death Dis. 2020 Sep 17;11(9):773.

The peroxisomal fatty acid transporter ABCD1/PMP-4 is required in
the C. elegans hypodermis for axonal maintenance: A worm model
for adrenoleukodystrophy. Coppa A, Guha S, Fourcade S,
Parameswaran J, Ruiz M, Moser AB, Schlüter A, Murphy MP, Lizcano
JM, Miranda-Vizuete A, Dalfó E, Pujol A. Free Radic Biol Med. 2020
May 20;152:797-809.

The novel proautophagy anticancer drug ABTL0812 potentiates
chemotherapy in adenocarcinoma and squamous nonsmall cell lung
cancer. López-Plana A, Fernández-Nogueira P, Muñoz-Guardiola P,
Solé-Sánchez S, Megías-Roda E, Pérez-Montoyo H, Jauregui P, Yeste-
Velasco M, Gómez-Ferreria M, Erazo T, Ametller E, Recalde-Percaz L,
Moragas-Garcia N, Noguera-Castells A, Mancino M, Morán T, Nadal E,
Alfón J, Domènech C, Gascon P, Lizcano JM, Fuster G, Bragado P.Int J
Cancer. 2020 Aug 15;147(4):1163-1179.

Therapeutic potential of the new TRIB3-mediated cell autophagy
anticancer drug ABTL0812 in endometrial cancer.
Felip I, Moiola CP, Megino-Luque C, Lopez-Gil C, Cabrera S, Solé-
Sánchez S, Muñoz-Guardiola P, Megias-Roda E, Pérez-Montoyo H,
Alfon J, Yeste-Velasco M, Santacana M, Dolcet X, Reques A, Oaknin A,
Rodríguez-Freixinos V, Lizcano JM, Domènech C, Gil-Moreno A,
Matias-Guiu X, Colas E, Eritja N. Gynecol Oncol. 2019
May;153(2):425-435.

Protein Kinases in Cancer Research

Neuronal Growth Factor regulates Brain Specific Kinase 1
expression by inhibiting promoter methylation and promoting
Sp1 recruitment. Ramírez Martínez L, Vargas Mejía M,
Espadamala J, Gomez N, Lizcano JM, López-Bayghen E.
Neurochem Int. 2018 Nov;120:213-223.

Characterization of the TLR Family in Branchiostoma lanceolatum
and Discovery of a Novel TLR22-Like Involved in dsRNA
Recognition in Amphioxus. Ji J, Ramos-Vicente D, Navas-Pérez E,
Herrera-Úbeda C, Lizcano JM, Garcia-Fernàndez J, Escrivà H,
Bayés À, Roher N. Front Immunol. 2018 Nov 2;9:2525.

Structural and Atropisomeric Factors Governing the Selectivity of
Pyrimido-benzodiazipinones as Inhibitors of Kinases and
Bromodomains. Wang J, Erazo T, Ferguson FM, Buckley DL,
Gomez N, Muñoz-Guardiola P, Diéguez-Martínez N, Deng X, Hao
M, Massefski W, Fedorov O, Offei-Addo NK, Park PM, Dai L,
DiBona A, Becht K, Kim ND, McKeown MR, Roberts JM, Zhang J,
Sim T, Alessi DR, Bradner JE, Lizcano JM, Blacklow SC, Qi J, Xu X,
Gray NS. ACS Chem Biol. 2018 Sep 21;13(9):2438-2448.

The Small GTPase RAC1/CED-10 Is Essential in Maintaining
Dopaminergic Neuron Function and Survival Against α-Synuclein-
Induced Toxicity. Kim H, Calatayud C, Guha S, Fernández-Carasa I,
Berkowitz L, Carballo-Carbajal I, Ezquerra M, Fernández-Santiago
R, Kapahi P, Raya Á, Miranda-Vizuete A, Lizcano JM, Vila M,
Caldwell KA, Caldwell GA, Consiglio A, Dalfo E. Mol Neurobiol.
2018 Sep;55(9):7533-7552. doi: 10.1007/s12035-018-0881-7.
Editorial: Mitogen Activated Protein Kinases. Cuenda A, Lizcano
JM, Lozano J. Front Cell Dev Biol. 2017 Sep 14;5:80.

ERK5 and Cell Proliferation: Nuclear Localization Is What Matters.
Gomez N, Erazo T, Lizcano JM. Front Cell Dev Biol. 2016 Sep
22;4:105.

The New Antitumor Drug ABTL0812 Inhibits the Akt/mTORC1
Axis by Upregulating Tribbles-3 Pseudokinase. Erazo T, Lorente
M, López-Plana A, Muñoz-Guardiola P, Fernández-Nogueira P,
García-Martínez JA, Bragado P, Fuster G, Salazar M, Espadaler J,
Hernández-Losa J, Bayascas JR, Cortal M, Vidal L, Gascón P,
Gómez-Ferreria M, Alfón J, Velasco G, Domènech C, Lizcano
JM. Clinical Cancer Research. 2016 May 15;22(10):2508-19.

Mutation of the 3-Phosphoinositide-Dependent Protein Kinase
1 (PDK1) Substrate-Docking Site in the Developing Brain Causes
Microcephaly with Abnormal Brain Morphogenesis
Independently of Akt, Leading to Impaired Cognition and
Disruptive Behaviors. Cordón-Barris L, Pascual-Guiral S, Yang S,
Giménez-Llort L, Lope-Piedrafita S, Niemeyer C, Claro E, Lizcano
JM, Bayascas JR. Mol Cell Biol. 2016 Nov 14;36(23):2967-2982.

ACTIVE PROJECTS DURING 2016-20

Nuevas terapias anticáncer basadas en la modulación de la
MAP kinasa ERK5

Funding Agency: Ministerio de Ciencia e Innovación. Plan
Nacional de I+D+I 2020-2022. Proyectos de I+D+i orientada a
los Retos de la Sociedad (Ref PID2019-107561RB-I00) Jun 2020-
May 2023 IP: Jose Miguel Lizcano

Nuevas estrategias para incrementar efectividad de los
tratamientos con ABTL0812. MINECO, Programa Retos-
Colaboracion 2017 (RTC-2017-6261-1). Sept 2018-June 2021.
IP: Jose Miguel Lizcano (partner UAB)
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Desarrollo de nuevas herramientas farmacológicas antitumorales
que dirijan su acción al silenciamiento o a la inhibición de la MAP
kinasa ERK5. Ministerio de Ciencia, Innovación y Universidades.
Plan Nacional de I+D+I (SAF2015-64237-R). 2016- 2019 IP: Jose
Miguel Lizcano

Terapia personalizada contra ERK5 en neuroblastoma
Funding Agency: Asociación Española contra el Cáncer (AECC) de
Barcelona. Oncología 2015-2016. IP: Aroa Soriano Fernández.

Nuevas aproximaciones terapéuticas basadas en derivados de
ácidos grasos esenciales dirigidos a enfermedades oncológicas y
neurológicas no cubiertas. MINECO, Programa INNPACTO
2017 (RTC-2017-6261-1) Sept 2012-Dec 2016. IP: Jose Miguel
Lizcano (partner UAB).

PATENTS DURING 2016-20

A pharmaceutical combination for the treatment of a cancer. C.
Domènech, J. Alfón, Pérez-Montoyo H, Segura M, Lizcano JM.
Application no.: EPO 18722621.2 – 1109. Date of filing: 16-5-2017
Priority country: Europe. Holder entity: Ability Pharmaceuticals
S.L.
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Stress Protein 
Kinases

GROUP LEADER
José Manuel López
Associate Professor

RESEARCH INTERESTS

We are interested in how cell metabolism, signalling pathways, and
gene expression are rewired in pathological conditions such as
Lesch-Nyhan disease, a metabolic illness with severe neurological
manifestations, or in cells submitted to hyperosmotic shock, a
common stress that cells have faced during millions of years since
their emergence.

STRATEGIC OBJECTIVES

We study the cellular abnormalities in Lesch-Nyhan disease and the
potential treatments to revert these alterations. We also aim to
understand the mechanisms that regulate osmostress-induced
apoptosis and meiotic progression, and the role of stress protein
kinases in these processes.

MAIN RESEARCH LINES

Purine nucleotides and cellular alterations in Lesch-Nyhan
diseaseLesch-Nyhan disease is an illness with severe neurological
manifestations, including dystonia, spasticity, cognitive deficit, and
self-injurious behavior. The illness is caused by a deficiency in the
purine savage enzyme hypoxanthine-guanine
phosphoribosyltransferase (HGprt). How a simple alteration in the
purine metabolism produces dramatic effects in human behaviour is
still a mystery. HGprt deficiency is associated with a relatively
selective dysfunction of brain dopamine systems. Different
hypotheses have been suggested, some of them claiming for purine
abnormalities and/or the accumulation of a toxic metabolite in the
brain. We propose that ATP depletion and ZMP accumulation can
induce cellular alterations accounting for brain dysfunction. We are
investigating the cellular changes induced by HGprt deficiency and
how to revert these alterations.

Role of stress protein kinases in cell death and meiosis. The aim of
this project is to determine the role of the stress protein kinases
AMPK, JNK and p38 during oocyte death induced by hyperosmotic
shock and during meiotic progression induced by progesterone. We
use Xenopus oocytes as a model system, which have great
advantages for biochemical manipulation.

PUBLICATIONS DURING 2016-20

López JM, Outtrim EL, Fu R, Sutcliffe DJ, Torres RJ, Jinnah HA.
Physiological levels of folic acid reveal purine alterations in Lesch-
Nyhan disease. Proc Natl Acad Sci U S A. 2020; 117: 12071-12079.

Yue J, López JM. 2020. Understanding MAPK Signaling Pathways in
Apoptosis. Int J Mol Sci. 21: 2346.

Yue J, López JM. 2016. JNK does not regulate meiotic progression in
Xenopus oocytes: The strange case of pJNK and pERK.
Developmental Biology. 416: 42-51.

PATENTS DURING 2016-20

López JM, Campas C, Gil J. Novel therapeutic use of riboside of 5-
aminoimidazole-4- carboxamide (acadesine). Date: 21-3-2002. WO
Application: WO 03/080076 A1. Institution: Universidad de
Barcelona. Designated states: Europe (all the countries from UE),
EEUU, Australia, Canada, Mexico, South Corea, New Zealand.
Companies that have exploited it: Advanced In Vitro Cell
Technologies, S.A. (Advancell), Nexus Oncology Ltd.

Phase I and II clinical trials have been conducted in patients with
chronic B-type lymphocytic leukemia with positive results (Cancer
Chemother Pharmacol 2013; 71: 581-591). The patent has remained
active until 2016.

Short description: Acadesine (also known as AICA-riboside or AICAR)
induces apoptosis in B cells of patients with chronic lymphocytic
leukemia (CLL) while T cells are not affected. The differential effect
of acadesine on B and T lymphocytes represents a therapeutic
advantage over the use of cladribine, fludarabine and other
nucleosides currently used in the treatment of this disease.
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Protein 
Engineering and 

Proteomics 

GROUP LEADERS
Julia Lorenzo
Assistant Professor

Francesc Xavier Avilés
Emeritus Professor

LAB MEMBERS
Josep Vendrelll
Professor

David Montpeyó
Postdoctoral Researcher, assistant professor

Sergi Rodriguez-Calado
Postdoctoral Researcher

RESEARCH INTERESTS

The Protein Engineering group is mainly interested in several
research lines, centered in the use on natural or modified peptides,
proteins and bioactive molecules to create new biotechnological,
nanotechnological and biomedical tools and approaches. The group
deals with several research lines, centered on:

Looking for peptide/protein based natural and synthetic constructs
with bioactive properties useful for plant protection, insect-microbe
deterrence and sanitary-medical applications, like asthma and
cancer.
Develop new drug delivery systems based in engineered enzymes for
their use as therapeutics, like in lysosomal storage diseases.
Design of new strategies for an efficient drug delivery for brain and
other tissues. Thus,
we are particularly interested in nanomaterials for the treatment of
glioblastoma and Parkinson’s disease.

The experimental approaches used are HPLC, Mass spectrometry,
protein & DNA sequencing & cloning, recombinant protein
production, proteomics, NMR, Xray crystallography and computer-
based approaches. We also work in the development of
nanomaterials for specific delivery, encapsulation, or
nanoconjugation of enzymes/inhibitors and small compounds for
biomedical purposes as well as in their study in cell/microbial
cultures and in animal models to test their efficacy and safety.
To efficiently do so and the former goals, we have established
collaborations with research groups well recognized at the Catalonia,
Spain and international level. A particularly close and strong
collaboration is kept with the Oxido-reductases Goup of our Dept. of
Biochemistry and Mol Biol of UAB. Also with groups from other
institutions, like Synchroton Alba, CSIC, ICN2, VHIR, UCM, PRINCIPE
Felipe Res. Inst-VAL., CEA-Saclay, MPI-Munich, IJS-Slovenia, Univ.
Uppsala, Univ. Cambridge, Univ. Notre-Dame, A. Einstein College
Med-NY, Univ. Habana, Univ. LaPlata, Univ. Concepción, UNAM-
CostaRica, Universidad Nova de Lisboa), and with the firms ABD
Biodesing and Nanonica Europe ..., with fruitful exchanges and
projects. Noteworthy is the formative task, spirit, aims and large
experience of our group at the Master and PhD levels, with national
and foreign hosted students.

STRATEGIC OBJECTIVES

Medical and biotechnological applications of bioactive molecules,
peptide-proteins and nanoparticles.

Cell cultures, for assays and as protein-factories. Evaluation in cell
cultures and in vivo experimental models of new antitumor and
drug-oriented agents.
Biocompatibility, biodelivery and biodistribution of nanomaterials.
Brain and lysosomal drug delivery.
Alterations in cytoskeletal proteins.
Signalling pathways involved in their efficacy.

MAIN RESEARCH LINES

The group has varied interests at the interface of biochemistry,
structural biology, proteomics-interactomics, bioconjugation,
functional materials and nanomedicine. Our selected or designed
peptide-proteins, inhibitors and nanosystems are developed for
various biomedical applications, ranging from asthma, cancer
therapeutics to neurodegenerative disease interventions. Also for
other biotechnological applications.

PUBLICATIONS DURING 2016-20

Ada Rebeca Contreras Rodríguez, Javier Saiz-Poseu, Javier García-
Pardo, Beatriz García, Julia Lorenzo, Isaac Ojea-Jiménez, Dimitrios
Komilis, Josep Sedó, Felix Busqué, Antoni Sánchez,* Daniel Ruiz-
Molina and Xavier Font. Biocompatible polydopamine-like particles
for the removal of heavy metals at extremely low concentrations.
RSC Adv. 2106. 6. 40058-66.

Aríñez-Soriano J, Albalad J, Carné-Sánchez A, Bonnet CS, Busqué F,
Lorenzo J, Juanhuix J, Terban MW, Imaz I, Tóth É, Maspoch D. pH-
responsive relaxometric behaviour of coordination polymer
nanoparticles made of a stable macrocyclic gadolinium chelate.
Chemistry A. 2016. 22(37):13162-70.

Eddi Pradas
Postdoctoral Researcher

Paula Alsonso
Postdoctoral Researcher

Pau Sarlé
Master student
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Lorenzo J, Montaña ÁM. The molecular shape and the field
similarities as criteria to interpret SAR studies for fragment-based
design of platinum(IV) anticâncer agents. Correlation of
physicochemical propierties with cytotoxicity. J Mol Graph Model.
2016. 69:39-60.

Mariana Edith Tellechea, Javier Garcia-Pardo, Juliana Cotabarren,
Daniela Lufrano, Laura Bakas, Francesc Xavier Avilés, Walter David
Obregon, Julia Lorenzo* and Sebastián Tanco*. Microplate Assay for
the Determination of Carboxypeptidase A Inhibitory Activity in
Andean Potatoes. Bioprotocols 2016. 6 (23).

Tanco S, Avilés FX, Gevaert K, Lorenzo J*, Van Damme P.
Identification of carboxypeptidase substrates by C-terminal
COFRADIC. Methods Mol Biol. 2017;1574:115-133.

Garcia L., Garcia-Pardo J., Tort O., Prior I., Brust M. Lorenzo J*. and
Puntes V*. Trapping transmembrane cellular receptors inside the
cell, avoiding receptor recycling and improving antibody therapy
using gold nanoparticles. Nanoscale. 2017 May 11;9(18):6111-6121.

Pilona A., Gírioa P., Nogueira G., Avecilla F., Adams H., Lorenzo J.,
Garcia M.H., Valente A. New iron cyclopentadienyl complexes
bearing different phosphane co-ligands: structural factors vs.
Cytotoxicity. Journal of Organometallic Chemistry. 2017. 852 (1): 34-
42.

Garcia-Pardo J, Tanco S, Díaz L, Dasgupta S, Fernandez-Recio J,
Lorenzo J, Avilés FX*, Fricker LD*. Substrate specificity of human
metallocarboxypeptidase D: Comparison of the two active
carboxypeptidase domains. PLOSOne 2017. Nov
13;12(11):e0187778.

Testero SA, Granados C, Fernández D, Gallego P, Covaleda G, 
Reverter D, Vendrell J, Avilés FX, Pallarès I*, Mobashery S*.  
Discovery of Mechanism-Based inactivators of Human Pancreatic
Carboxypeptidase A from a Focused Synthetic Library. ACS Med
Chem Lett. 2017 Sep 22;8(10):1122-1127. 

Esperante SA, Covaleda G, Trejo SA, Bronsoms S, Avilés FX*, Ventura
S*. Plasticity in the Oxidative Folding Pathway of High Affinity
Versicolor Carboxypeptidase Inhibitor (NvCl). Sci Rep. 2017 Jul
14;7(1):5457.

Covaleda G, Trejo SA, Salas-Sarduy E, Del Rivero MA, Chavez
MA*, Avilés FX*. Intensity fading MALDI-TOF mass spectrometry and
functional proteomics assignments to identify protease inhibitors in
marine invertebrates. J Proteomics. 2017;165:75-92.

Salas-Sarduy E, Guerra Y, Covaleda Cortés G, Avilés FX*, Chávez
Planes MA*. Identification of Tight-Binding Plasmepsin II and
Falcipain 2 Inhibitors in Aqueous Extracts of Marine Invertebrates by
the Combination of Enzymatic and Interaction-Based Assays. Mar
Drugs. 2017;15(4):123.

Indarte M, Lazza CM, Assis D, Caffini NO, Juliano MA, Avilés FX,
Daura X, López LM, Trejo SA. A Bowman-Birk protease inhibitor
purified cloned, sequence and characterized from the seeds of
Maclura pomifera (Raf.) Schneid Planta. 2017;245(2):343-353.

Cotabarren J, Tellechea ME, Avilés FX, Lorenzo J*, Obregón WD*.
Biochemical characterization of the YBPCI miniprotein, the first
carboxypeptidase inhibitor isolated from Yellow Bell Pepper
(Capsicum annuum L). A novel contribution to the knowledge of
miniproteins stability. Protein Expr Purif. 2018. 144: 55-61

Nador F., Wnuk K., Garcia-Pardo J., Lorenzo J., Solorzano R., Ruiz-
Molina D., Novio F. Dual-fluorescent nanoscale coordination
polymers via a mixed-ligand synthetic strategy and their use for
multichannel imaging. ChemNanoMat. 2018. 4; 183-193.

Adarsha NN., Carolina Friasa C., Lohidakshan TM P., Lorenzo J., Novio
F., Garcia-Pardo J., Ruiz-Molina D. Pt(IV)-Based Nanoscale
Coordination Polymers: Antitumor Activity, Cellular Uptake and
Interactions with Nuclear DNA. Chemical Engineering Journal. 2018.
340:94-102.

Cotabarren J., Tellechea ME., Tanco SM., Lorenzo J., García-Pardo J.,
AvilésFX.*, Obregón WD*. Biochemical and proteomic
characterization of a novel native and recombinant cystine knot
miniprotein from Solanum tuberosum subsp. andigenum
cv. Churqueña. Int J Mol Sci. 2018. Feb 28; 19(3). pii: E678.

Grau J, Renau C, Caballero AB, Caubet A, Pockaj M, Lorenzo J, Gamez
P. Evaluation of the metal-dependent cytotoxic behaviour of
coordination compounds. Dalton Trans. 2018. 47(14):4902-08.

Garcia-Guerrero MC, Garcia-Pardo J., Berenguer E, Fernandez-
Alvarez R, Barfic GB, Lyons PJ, Avilés FX, Huber R*., Lorenzo J* and
Reverter D*. Crystal structure and mechanism of human
carboxypeptidase O: Insights into its specific activity for acidic
residues. Proc Natl Acad Sci. 2018. Apr 24;115(17): E3932-E3939.

Montaña AM, Lorenzo J, Ponzano S, Sanasi MF. Design and synthesis
of new antitumor agents with the 1,7- epoxycyclononane
framework. Study of their anticancer action mechanism by a model
compound. Bioorg. Med Chem. 2018. 26(12): 3379-98.

Suarez-Garcia S., Arias-Ramos N., Frias C., Candiota A., Arús C.,
Lorenzo, J.*; Ruiz-Molina D.; Novio, F. Dual T1/T2 Nanoscale
Coordination Polymers as Novel Contrast Agents for MRI: a
Preclinical Study for Brain Tumor. ACS Appl. Mater. Interfaces.
2018, 10, 45, 38819-38832.

Morales K. Ghannadzadeh Samper K. Peña Q. Hernando J; Lorenzo J.
Rodriguez-Dieguez A. Capdevila M; Figueredo M. Palacios O. Bayón
P. New Squaramide-based Pt(II) Complexes, as Potential Oxygen-
regulated Light-triggered Photocages. Inorg. Chem. 2018.
57, 24, 15517-15525.

R. Solorzano, O.Tort, J. García-Pardo, T. Escribà, J. Lorenzo, M.
Arnedo, D. Ruiz-Molina, R. Alibes, F. Busqué and F. Novio. Versatile
Iron-Catechol based Nanoscale Coordination Polymers Antiretroviral
Ligand Functionalization and their use as Efficient Carriers in
HIV/AIDS Therapy. Biomater. Sci. 2018. 7(1): 178-86.

https://www.ncbi.nlm.nih.gov/pubmed/27567201
https://pubmed.ncbi.nlm.nih.gov/28710462/
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Cotabarren J., Rosso AM, Tellechea M., Javier García-Pardo J.,
Lorenzo J., Obregón WD, Parisi MG. Adding value to the chia (Salvia
hispanica L.) expeller: Production of bioactive peptides with
antioxidant properties by enzymatic hydrolysis with Papain. Food
Chem. 2019. 274: 848-856.

Oliveira E., Santos HM., Jorge S., Rodriguez-Gonzalez B., Novio F.,
Lorenzo J., Ruiz-Molina D., Capelo JL., Lodeiro C. Sustainable
synthesis of luminescent CdTe quantum dots coated with modified
silica mesoporous nanoparticles: Towards new protein scavengers
and smart drug delivery carriers. Dyes and Pigments. 2019. 11:360-9.

Covaleda G., Gallego P., Vendrell J., Georgiadis D., Lorenzo J., Dive
V., Avilés F.X.*, Reverter D.*, Devel L*. Synthesis and
structural/functional characterization of selective M14 metallo-
carboxypeptidase inhibitors based on phosphinic pseudo peptide
scaffold: Implications on the design of specific optical probes. J Med
Chem. 2019. 62(4):1917-31.

Pilon A, Lorenzo J, Rodriguez-Calado S, Adão P, Martins AM, Valente
A, Alves LG.. New Cyclams and their Copper(II) and Iron(III)
Complexes: Synthesis and Potential Application as Anticancer
Agents. ChemMedChem. 2019. 14:770-8.

Peña Q., Lorenzo J., Sciortino G., Rodríguez-Calado S., Maréchal J-D.,
Bayón P., Simaan AJ., Iranzo O., Capdevila M., Palacios O. Studying
the reactivity of “old” Cu(II) complexes for “novel” anticancer
purposes. J Inorg Biochem. 2019.195:51-60.

Jiménez R. Pequerul R., Amor A., Lorenzo J., Metwally K., Avilés FX,
Parés X., Farrés J. Inhibitors of aldehyde dehydrogenases of the 1A
subfamily as putative anticancer agents: Kinetic characterization and
effect on human cancer cells. Chem. Biol. Interact. 2019. 306:123-
130. pii: S0009-2797(18)31488-1.

Angel García-Raso, Angel Terrón, Adela López-Zafra, Andrés García-
Viad, Agostina Barta, Antonio Frontera, Julia Lorenzo, Sergi
Rodríguez-Calado, Ezequiel M. Vázquez-López and Juan J. Fiol.
Crystal structures of N6-modified-aminoacid related nucleobase
analogs (II): Hybrid Adenine--Alanine and Adenine-GABA molecules.
New J Chem. 2019. 43, 9680-9688.

Covaleda-Cortés G, Hernández M, Trejo SA, Mansur M, Rodríguez-
Calado S, García-Pardo J, Lorenzo J*, Vendrell J, Chávez MA, Alonso
del Rivero M*, Avilés FX*. Characterization, Recombinant Production
and Structure-Function Analysis of NvCI, a Picomolar
Metallocarboxypeptidase Inhibitor from the Marine Snail Nerita
versicolor. Marine drugs 2019. Aug 29;17(9). pii: E511.

Mathieu, P.; Coppel, Y.; Respaud, M.; Nguyen, Q.T.; Boutry, S.;
Laurent, S.; Stanicki, D.; Henoumont, C.; Novio, F.; Lorenzo, J.;
Montpeyó, D.; Amiens, C. Silica Coated Iron/Iron Oxide
Nanoparticles as a Nano-Platform for T2 Weighted Magnetic
Resonance Imaging. Molecules. 2019. 24, 4629;

Marcelo G. A, Lodeiro C, Capelo J. L, Lorenzo J, Oliveira E. Magneto-
fluorescent nanoparticles: from synthesis to application in
Biosystems. Materials Science & Engineering C. 2020. 116:
10.1016/j.msec.2019.110104.

García-Raso A, Terrón A, Ortega-Castro J, Barceló-Oliver M, Lorenzo
J, Rodríguez-Calado S, Franconetti A, Frontera A, Vázquez-López EM,
Fiol JJ. Iridium (III) coordination of N(6) Modified Adenine derivatives
with aminoacid chains. J. Inorg. Biochem. 2020. 205: DOI:
/10.1016/j.jinorgbio.2020.111000.

Grau J, Caubet A, Roubeau O, Montpeyó D, Lorenzo J, Gamez
P. Time-Dependent Cytotoxic Properties of Terpyridine-Based
Copper Complexes. Chembiochem. 2020 Mar 24. DOI:
10.1002/cbic.202000154.

Marcelo GA., Montpeyó D., Ruiz-Molina D., Novio F., Lorenzo J.*,
Oliveira E.*. Luminescent Silicon-based Nanocarrier for Drug Delivery
in Colorectal Cancer Cells. Dyes and Pigents. 2020. 108393. DOI:
10.1016/j.dyepig.2020.108393.

Mathieu P, Chalet M, Clain M M, Teulon L, Benoist E, Leygue N,
Picard C, Boutry S, Laurent S, Stanicki D, Hénoumont C, Novio F,
Lorenzo J, Montpeyó D, Ciuculescu-Pradines D, Amiens C. Surface
engineering of silica nanoparticles with a Gd-PCTA complex for
efficient T1-weighted MRI contrast agents. New Journal of
Chemistry. 2020. 44, 18031-18047.

Javier Garcia-Pardo, Sebastian Tanco, Maria C Garcia-Guerrero,
Sayani Dasgupta, Francesc X. Aviles, Julia Lorenzo* and Lloyd D.
Fricker*. Substrate specificity and structural modeling of human
Carboxypeptidase Z: A unique protease with a Frizzled-like domain.
Int. J. Mol. Sci. 2020, 21(22), 8687.

Jamila Djafari, Adrián Fernández-Lodeiro, Javier Fernández-Lodeiro,
Hugo M. Santos, Julia Lorenzo*, Sergi Rodriguez-Calado, José Luis
Capelo-Martínez, Carlos Lodeiro*. Study and Preparation of
multifunctional Poly(L-Lysine)@Hyaluronic acid nanopolyplexes for
the effective delivery of tumor suppressive MiR-34a into triple
negative breast cancer cells. Materials. 2020. 20(23): 5309.

ACTIVE PROJECTS DURING 2016-20

INTERACTOMICA DISEÑO DE SONDAS E IMAGEN DE
CARBOXIPEPTIDASAS. EN TRANSITO DE LA FUNCION A LA
APLICABILIDAD. Ministerio de economía y competitividad (MINECO).
Programa RETOS 2013. REF. BIO2013-44973-R (2014 – 2016). IPs: F.
X. Avilés/J Vendrell

Member of COST Action CA TRANSAUTOPHAGY: European Network
of Multidisciplinary Research and Translation of Autophagy
knowledge Financing Entity: EC From: 01/10/2015 to:
31/12/2018 Coordinator: Caty Casas (UAB, Spain); Participant: Julia
Lorenzo

PROTEOMICS OF PROTEASES AND OXIDOREDUCTASES. A binary
strategy in the discovery of ligands-drugs and its biomedical and
biotechnological applicability. (Ref. BIO2016-78057-R). Ministerio de
economía y competitividad (MINECO). Programa RETOS 2016. (2017
–2019) IPs: FRANCESC XAVIER Avilés y Jaume Farrés.

Grup consolidat de la Generalitat de Cataluña 2017 SGR 1584.
Protein Engineering and Proteomics Group. Generalitat de Cataluña.
(2017 – 2020) IP: F. X. Avilés

https://www.ncbi.nlm.nih.gov/pubmed/30958995
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ESTUDIOS IN VITRO E IN VIVO DE NUEVOS NANOVEHICULOS PARA
TERAGNOSTICA DE ENFERMEDADES CEREBRALES. (RTI2018-098027-
B-C22) Ministerio de economía y competitividad (MINECO).
Programa RETOS 2018. (2019 - 2021). IP: Julia Lorenzo Rivera

Development of new nanotechnological based Enzyme
Replacement. Therapy for Parkinsons disease: restoration of
lysosomal glucocerebrosidase activity through enzyme-polymer
nanoconjugation of GBA. Fundación BBVA Consortium:
VHIR/UAB/ICN (2020 - 2023). IP: Marta Martínez Vicente (VHIR),
Participant: Julia Lorenzo
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RESEARCH INTERESTS

Basic knowledge of the biochemical targets for psychotropic drugs.
This includes dopaminergic and other neurotransmitter receptors,
transporters and enzymes affected by antipsychotics, drugs of abuse
and treatments for dyskinesias.

STRATEGIC OBJECTIVES

To validate experimentally models of the synaptic mechanisms of
action of psychotropic drugs and its utility to translate add-on
medications to clinical settings.

MAIN RESEARCH LINES

Molecular interactions of dopamine D2 receptors, activation
mechanisms, intracellular signalling and cross-talk.

PUBLICATIONS DURING 2016-20

Gil C, Dorca-Arévalo J, Blasi J. Calcium enhances binding of
Clostridium perfringens epsilon toxin to sulfatide. BBA-
Biomembranes, 2019, 1861:1, 161-169.

Bruzzese A, Gil C, Dalton JAR, Giraldo J. Structural insights into
positive and negative allosteric regulation of a G protein-coupled
receptor through protein-lipid interactions. Sci Rep. 2018 Mar
13;8(1):4456.
Fuentes S, Carrasco J, Hatto A, Navarro J, Armario A, Monsonet M,
Ortiz J, Nadal R. Sex-dependent impact of early-life stress and adult
immobilization in the attribution of incentive salience in rats. PLoS
ONE,2018;13(1):e0190044.

Gutiérrez-Sacristán A, Bravo A, Portero-Tresserra M, Valverde O,
Armario A, Blanco-Gandía MC, Farré A, Fernández-Ibarrondo L,
Fonseca F, Giraldo J, Leis A, Mané A, Mayer MA, Montagud-Romero
S, Nadal R, Ortiz J, Pavon FJ, Perez E, Rodríguez-Arias M, Serrano A,
Torrens M, Warnault V, Sanz F, FurlongLI. Text mining and expert
curation to develop a database on psychiatric diseases and their
genes. Database – The Journal of Biological Databases and Curation,
2017; 1-9

Hoffmann HM, Crouzin N, Moreno E, Raivio N, Fuentes S, McCormick
PJ, Ortiz J*, Vignes M (Jordi Ortiz y Michel Vignes declaran haber
contribuido por igual a este artículo). Long-lasting impairment of
mGluR5-activated intracellular pathways in the striatum after
withdrawal of cocaine self-administration. International Journal of
Neuropsychopharmacology, 2017;20(1):72-82.

ACTIVE PROJECTS DURING 2016-20

Aproximación multidisciplinar a la complejidad farmacológica de las
dianas de fármacos en trastornos neurológicos y psiquiátricos.
Ministerio de Economía y Competitividad. SAF2017-87199-R. (2017 -
2021). CoIPs: Jesús Giraldo Arjonilla y Jordi Ortiz de Pablo

Investigación mediante métodos matemáticos, computacionales y
bioquímicos del crosstalk entre los receptores mGlu5 y D2:
Relevancia para el tratamiento de la esquizofrenia.Ministerio de
Economía y Competitividad. SAF2014-58396R. (2015 – 2017). CoIPs:
Jesús Giraldo Arjonilla y Jordi Ortiz de Pablo

CIBER Salud Mental (CIBERSAM), CB19/09/00029
http://www.cibersam.es/grupos/grupo-de-investigacion?id=23808
Instituto de Salud Carlos III Entidades participantes: Corporación
Sanitaria Parc Taulí y Universidad Autónoma de Barcelona.
Investigador responsable: Diego Palao Vidal
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RESEARCH INTERESTS

In humans, cells and cellular compartments use membrane proteins
(MP) as the first sensors and actuators towards the environment.
Cells communicate with other cells, pathogens, or the media by
means of membrane proteins. Thus, it is key to know how
membrane proteins exert their function, especially considering that
most of the pharma industry therapeutic targets are membrane
proteins, such as ion channels, GPCRs, transporters, etc. Structure
and function of membrane proteins are intrinsically related, and
membrane protein structural biology is a challenge, thus out-of-the-
box strategies are required to understand the interactions of
proteins and membranes and the implications in pathophysiology. In
order to gain this knowledge, we propose a multidisciplinary and
multiperspective approach combining wet and dry lab experiments.

STRATEGIC OBJECTIVES

Computational aided drug design (CADD) together with
experimental methods to allow the identification of new ligand
binding sites and new ligands for TRPV channels.

Cross-interactions of endogenous neuropeptides in membrane
environments related to amyloid and neurodegenerative disorders

MAIN RESEARCH LINES

Trp channels pharmacology and pathophysiology
Amyloid and misfolding
Membrane protein structural biophysics

PUBLICATIONS DURING 2016-20

Raul Ondono, Ángel Lirio, Carlos Elvira, Elena Álvarez-Marimon,
Claudia Provenzano, BeatriceCardinali, ManuelPérez-Alonso, Alex
Perálvarez-Marín, José I. Borrell, Germana Falcone, Roger Estrada-
Tejedor (2020) Design of novel small molecule base-pair recognizers
of toxic CUG RNA transcripts characteristics of DM1. Computational
and Structural Biotechnology Journal IF: 6.018

Sanchez-Molina P, Kreuzer M, Benseny-Cases N, Valente T, Almolda
B, González B, Castellano B, Perálvarez-Marín A.*(2020) From Mouse
to Human: Comparative Analysis between Grey and White Matter by
Synchrotron-Fourier Transformed Infrared Microspectroscopy.
Biomolecules. 10(8):1099. (*corresponding author) IF: 4.694

Carlos Martínez-Torró, Sergi Torres-Puig, Marta Monge, Lucía
Sánchez-Alba, Miguel González-Martín, Marina Marcos-Silva, Alex
Perálvarez-Marín, Francesc Canals, Enrique Querol, Jaume Piñol &
Oscar Q. Pich (2020) Transcriptional response to metal starvation in
the emerging pathogen Mycoplasma genitalium is mediated by Fur-
dependent and –independent regulatory pathways, Emerging
Microbes & Infections, 9:1,5-19

Pau Doñate-Macián, Jennifer Enrich-Bengoa, Irene R Dégano, David
G Quintana, Alex Perálvarez-Marín* (2019) Trafficking of Stretch-
Regulated TRPV2 and TRPV4 Channels Inferred Through
Interactomics. Biomolecules 9 (12), 791 (* corresponding author)

Pol Picón-Pagès, Jaume Bonet, Javier García-García, Joan Garcia-
Buendia, Daniela Gutierrez, Javier Valle, Carmen ES Gómez-Casuso,
Valeriya Sidelkivska, Alejandra Alvarez, Alex Perálvarez-Marín, Albert
Suades, Xavier Fernàndez-Busquets, David Andreu, Rubén Vicente,
Baldomero Oliva, Francisco J Muñoz. (2019) Human albumin impairs
amyloid β-peptide fibrillation through its C-terminus: From docking
Modeling to protection against neurotoxicity in Alzheimer's disease
Computational and Structural Biotechnology Journal

Maria J Gomara, Yolanda Perez, Javier P Martinez, Ramon Barnadas-
Rodriguez, Anke Schultz, Hagen Von Briesen, Alex Peralvarez-Marin,
Andreas Meyerhans, Isabel Haro (2019) Peptide assembly on the
membrane determines the HIV-1 inhibitory activity of dual-targeting
fusion inhibitor peptides. Scientific reports 9 (1), 3257
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Albert Suades, Antonio Alcaraz, Esteban Cruz, Elena Álvarez-
Marimon, Julian P Whitelegge, Joan Manyosa, Josep Cladera, Alex
Perálvarez-Marín (2019) Structural biology workflow for the
expression and characterization of functional human sodium
glucose transporter type 1 in Pichia pastoris. Scientific reports 9
(1), 1203.

Doñate-Macián, Pau; Álvarez-Marimon, Elena; Sepulcre, Francesc;
Vázquez-Ibar, José Luis; Perálvarez-Marín, Alex* (2019). The
Membrane Proximal Domain of TRPV1 and TRPV2 Channels
Mediates Protein–Protein Interactions and Lipid Binding In Vitro.
International Journal of Molecular Sciences, 20(3): 682.

Doñate-Macián, Pau; Jungfleisch, Jennifer; Pérez-Vilaró, Gemma;
Rubio-Moscardo, Fanny; Perálvarez-Marín, Alex; Diez, J; Valverde,
MA; (2018) The TRPV4 channel links calcium influx to DDX3X
activity and viral infectivity, Nature communications,9(1): 2307.

Doñate-Macián, Pau; Gómez, Antonio; Dégano, Irene R;
Perálvarez-Marín, Alex*; (2018) A TRPV2 interactome-based
signature for prognosis in glioblastoma patients. Oncotarget,
9(26): 18400.

Berna-Erro, Alejandro; Izquierdo-Serra, Mercè; Sepúlveda, Romina
V; Rubio-Moscardo, Fanny; Doñate-Macián, Pau; Serra, Selma A;
Carrillo-Garcia, Julia; Perálvarez-Marín, Alex; González-Nilo,
Fernando; Fernández-Fernández, José M; Valverde MA (2017)
Structural determinants of 5′, 6′-epoxyeicosatrienoic acid binding
to and activation of TRPV4 channel. Scientific reports, 7(1): 10522.

Biuse Guivernau, Jaume Bonet, Victòria Valls-Comamala, Mònica
Bosch-Morató, Juan A Godoy, Nibaldo C Inestrosa, Alex
Perálvarez-Marín, Xavier Fernández-Busquets, David Andreu,
Baldomero Oliva, Francisco J Muñoz (2016) Amyloid-β Peptide
Nitrotyrosination Stabilizes Oligomers and Enhances NMDAR-
Mediated Toxicity. Journal of Neuroscience 36, 11693-11703.

LY Wang, VM Ravi, G Leblanc, E Padrós, J Cladera, A Perálvarez-
Marín* (2016) Helical unwinding and side-chain unlocking unravel
the outward open conformation of the melibiose transporter.
Scientific reports 6, 33776.

ACTIVE PROJECTS DURING 2016-20

TRPs - Structure-based characterization of novel TRPV inhibitors
PRACE Call 21. 2020-2021

IMPLICACIONES FISIOPATOLOGICAS DE LA COMUNICACION
MICROGLIA-OLIGODENDROCITO: DE LA MIELINIZACION. 2017-
2020
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GROUP LEADER
David Reverter
Associate Professor

LAB MEMBERS
Nathalia Varejão
Postdoctoral Researcher

Jara Lascorz
Predoctoral student

Lucía Sánchez
Predoctoral student

Ying Li
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SRATEGIC OBJECTIVES

El nostre laboratori utilitza la cristal·lografia de proteïnes amb radiació
sincrotró com un procediment important per desxifrar els mecanismes
moleculars que estan darrere de l'estructura atòmica de proteïnes i
complexos de proteïnes. En el nostre laboratori combinem aquesta
tècnica estructural de gran abast amb una caracterització funcional i
bioquímic utilitzant ja sigui in vitro o en mètodes in vivo. En les últimes
dècades la caracterització de proteïnes-funció de les proteïnes i
complexos de proteïnes han llançat llum en els descobriments més
rellevants en la bioquímica i la biologia molecular.

MAIN RESERACH LINES:

SUMO i ubiquitina són petits modificadors de proteïnes que es poden
unir mitjançant un enllaç peptídic iso-a residus de lisina de les proteïnes
diana. Aquest tipus de modificació post-traduccional és molt comú i
regular gairebé tots els processos de la vida cel·lular, incloent la divisió
cel·lular, la reparació de l'ADN o l'expressió gènica. Per exemple, la
modificació de la ubiquitina a través de Lys48 regula la vida mitjana de
moltes proteïnes per degradació amb el sistema de proteasoma i és
essencial per a la homeòstasi de proteïna en la cèl·lula.

La conjugació de ubiquitina i SUMO ( UBL ) a proteïnes diana es porta a
terme a través d'una cascada enzimàtica de múltiples etapes
conservada a través d' E1 (enzim d'activació), E2 (enzim de conjugació)
i E3 (enzim lligasa). Al revés, els enzims deubiquitinating ( Dubs ) poden
eliminar la ubiquitina per catalitzar la hidròlisi de l'enllaç isopéptido. Per
tant, la ubiquitina i SUMO conjugació i deconjugation són equilibrats i
estretament regulada per E3 lligases conjugació i Dubs desconjugación.

Caracterització estructural / funcional de l'enzim deubiquitinating USP25

Human USP25 (i USP28 ) es deubiuquitinating proteases que controlen 
els nivells d'objectius importants en la cèl·lula i són regulats, entre 
d'altres sistemes, per SUMO conjugaiton en el domini N-
terminal. USP25 (i USP28 ) són proteïnes modulars compostes per tres 
dominis: un domini regulador N-terminal que interactuen amb les 
cadenes d'ubiquitina; un domini d'USP-com a central amb els residus 
catalítics i que inclou una llarga inserció en el medi del domini;

i un domini C-terminal que interactua amb substrats específics, com
ara els tankyrases informar recentment implicats en la ruta / β-
cateninA Wnt
Hem resolt recentment l'estructura cristal·lina de USP25 , que revela
la presència d'una estructura homotetramérica que està implicada
en un mecanisme regulador innovador de l'activitat
deubiquitinating.

Caracterització estructural / funcional del complex Smc5 / 6, un
enzim ligasa SUMO E3 multimérica.

SMC ( Manteniment Estructural dels Cromosomes ) complexos són
topològicament molècules tancat format per dos
allargats SMC subunitats i per un nombre diferent d'elements no
SMC associats ( NSE ). SMC proteïnes contenen tres dominis
diferents: un capçal de ATPasa estructuralment relacionada amb la
de ABC transportadors (nomenades en endavant " CAP "), una regió
estesa bobina en espiral ( " ARM ") i una heterodimerización o
frontissa de domini ( " FRONTISSA "). Cada complex SMC té funcions
específiques i essencials: cohesió manté connexions entre
cromàtides germanes, condensina compacta cromosomes i Smc5 /
junypromou la disjunció cromosòmica. Malgrat aquestes funcions
aparentment dispars, totes les SMC complexos comparteixen una
propietat comuna, que és organitzar cromosomes abraçant
topològicament ADN dins la seva estructura en forma d'anell.

Recentment hem demostrat que la Nse2 ligasa SUMO E3 al Smc5 /
juny complex, un jugador crítica durant la reparació de l'ADN de
recombinació, s'estimula directament mitjançant la unió a
ADN. L'activació de Sumoylation requereix la interacció
electrostàtica entre l'ADN i un pegat carregat positivament en
el ARM domini de la Smc5 subunitat, que actua com un sensor
d'ADN que, posteriorment, promou una estimulació de
la Nse2 activitat ligasa. Aquests resultats revelen un nou mecanisme
per millorar una activitat lligasa SUMO E3 per l'ADN d'unió directa i
per a restringir Sumoylation en el veïnatge d'aquests Smc5 / 6-
Nse2 molècules que participen en l'ADN.

https://ibb.uab.cat/wp-content/themes/viral/modules/ibb_membres/view_grup.php?CodiGrup=37#linea2ID
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Sant'Anna R, Almeida MR, Varejāo N, Gallego P, Esperante S, Ferreira
P, Pereira-Henriques A, Palhano FL, de Carvalho M, Foguel D,
Reverter D, Saraiva MJ, Ventura S. (2017) Cavity filling mutations at
the thyroxine-binding site dramatically increase transthyretin
stability and prevent its aggregation. Scientific Reports 7:44709.

Bing, L., Lois, L.M. & Reverter, D.* (2017). Structural analysis and
evolution of specificity of the SUMO UFD E1-E2 interactions.
Scientific Reports 7:41998.

Sant'Anna, R., Gallego, P., Robinson, L.Z., Pereira-Henriques, A.,
Ferreira, N., Pinheiro, F., Esperante, S., Pallares, I., Huertas, O.,
Rosário Almeida, M., Reixach, N., Insa, R., Velazquez-Campoy, A.,
Reverter, D., Reig, N. & Ventura, S. (2016). Repositioning tolcapone
as a potent inhibitor of transthyretin amyloidogenesis and associated
cellular toxicity. Nature Communications 7:10787.

ACTIVE PROJECTS DURING 2016-20

Estudios estructurales y funcionales de los mecanismos de
regulacion de la via de SUMO/ubiquitin. 2019 - 2021 “Plan Nacional”
from the “Ministerio de Ciencia, Innovación y Universidades”
(PGC2018-098423-B-I00).

Caracterización estructural de modificación por SUMO de processos
de reparación del DNA. 2016 - 2018 “Plan Nacional” from the
“Ministerio de Economia y Competitividad” (BFU2015-66417-P).

Zhang, C., García-Rodas, R., Molero, C., de Oliveira, H.C., Tabernero,
L., Reverter, D., Zaragoza, O., Ariño, J. (2019) Characterization of the
atypical Ppz/Hal3 phosphatase system from the pathogenic fungus
Cryptococcus neoformans. Mol Microbiol. 111(4):898-917.

Liu, B., Sureda-Gómez, M., Zhen, Y., Amador, V., Reverter, D.*
(2018). A quaternary tetramer assembly inhibits the deubiquitinating
activity of USP25. Nature Communications, 9: 4973.

Gil-Garcia, M., Bañó-Polo, M., Varejão, N., Jamroz, M., Kuriata, A.,
Díaz-Caballero, M., Lascorz, J., Morel, B., Navarro, S., Reverter, D.,
Kmiecik, S., Ventura, S. (2018). Combining structural aggregation
propensity and stability predictions to redesign protein solubility.
Mol. Pharm. 15(9):3846-3859.

Varejão, N., Ibars, E., Lascorz, J., Colomina, N., Torres-Rosell, J.,
Reverter, D.* (2018). DNA activates the Nse2/Mms21 SUMO E3
ligase in the Smc5/6 complex. EMBO J. pii: e98306. (News and views,
Pichler, A. (2018). How DNA vicinity controls SUMO E3 ligase activity.
EMBO J. pii: e99705.

Garcia-Guerrero, M.C., Garcia-Pardo, J., Berenguer, E., Fernandez-
Alvarez, R., Barfi, G.B., Lyons, P.J., Aviles, F.X., Huber, R., Lorenzo, J.*,
Reverter, D.* (2018). Crystal structure and mechanism of human
carboxypeptidase O: Insights into its specific activity for acidic
residues. Proc Natl Acad Sci USA. 115, E3932-E3939.

Varejão, N., De-Andrade, R.A., Almeida, R.V., Anobom, C.D., Foguel,
D., Reverter D.* (2017). Structural Mechanism for the Temperature-
Dependent Activation of the Hyperthermophilic Pf2001 Esterase.
Structure. S0969-2126(17), 30403-30413.

Testero S.A., Granados, C., Fernández, D., Gallego, P., Covaleda,
G., Reverter, D., Vendrell, J., Avilés, F.X., Pallarès, I., Mobashery,
S. (2017). Discovery of Mechanism-
Based Inactivators for Human Pancreatic Carboxypeptidase A from a
Focused Synthetic Library. ACS Med. Chem. Lett. 8, 1122-1127.

Depenent de la temperatura d'activació d'una esterasa 
hyperthermophilic

Les esterases i lipases són biocatalitzadors molt importants per a fins
industrials, ja que catalitzen reaccions de síntesi o hidròlisi dels
enllaços èster lipídics. En un acord general, esterases (EC 3.1.1.1)
prefereixen curt a cadenes mitjanes fins C10 de monoésteres,
mentre que les lipases (EC 3.1.1.3) poden hidrolitzar triglicèrids de
cadena llarga insolubles en aigua. La esterasa Pf2001 de Pyrococcus
furiosus arriba a la seva activitat òptima entre 70 i 80 ° C. Hem resolt
recentment l'estructura cristal·lina de la esterasa Pf2001, que
mostra dues conformacions diferents:monòmer i dímer . Les
estructures revelen reordenaments importants en el subdomini
"cap" entre el monòmer i el dímer, per la formació d'una extensa
interfície helicoïdal entrellaçats. D'altra banda, la interfície de dímer
és essencial per a la formació de la cadena hidròfob per selectivitat
de substrat, segons el que confirmat per mutagènesi i anàlisi
cinètica. Proposem un nou mecanisme d'activació depenent de la
temperatura de l' esterasa Pf2001 per dimerització.

PUBLICATIONS DURING 2016-20

Varejão, N., Lascorz, J., Liu, Y. & Reverter, D.* (2020). Molecular
mechanisms in SUMO conjugation. Biochem. Soc. Trans. 48,123-
135.

Liu, B., Lois, L.M. & Reverter, D.* (2019). Structural insights into
SUMO E1-E2 interactions in Arabidopsis uncovers a distinctive
platform for securing SUMO conjugation specificity across evolution.
Biochem J. 476(14):2127-2139.

Covaleda, G., Gallego, P., Vendrell, J., Dimitris, J., Dive, V.,
Aviles, F.X.*, Reverter, D.*, Devel, L.* (2019). Synthesis
and structural/functional characterization of selective M14 metallo-
carboxypeptidase inhibitors based on phosphinic pseudo
peptide scaffold: Implications on the design of specific optical
probes. J. Med. Chem. 62(4):1917-1931.
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Master Student

RESEARCH INTERESTS & STRATEGIC OBJECTIVES

During the last years, the basic objective of our research team has
been the study of the cellular and molecular mechanisms involved in
the synaptic dysfunction and neuronal death as a straight approach
for the understanding of neurodegeneration in diverse pathologies.
At present, the laboratory is focused in the study of the mechanisms
involved in early dysfunction of synaptic activity in Alzheimer’s
disease.

During the last decade, the idea that the alteration of synaptic
function in Alzheimer’s Disease (AD) occurs well before
neurodegeneration is becoming widely accepted. Moreover, it has
been suggested that the progressive accumulation of self-aggregates
of Aβ as oligomers (oAβ) would mediate this synaptic dysfunction,
leading to the initial cognitive deficits observed in mild cognitive
impairment (MCI) and earlier AD stages. In this context, we have
found, transient learning and memory deficits in APPSw,Ind and 3xTg-
AD transgenic mice at ages when the presence of oAβ was detected
well before the appearance of amyloid plaques (España et al., Biol
Psychiatry, 67:513-21, 2010; España et al., J. Neurosci, 30: 9402-10,
2010). We believe that these early memory deficits are a good
model to study the processes occurring during the initial stages of
the disease at the MCI level or previous asymptomatic stages of AD.

In this context our main interest is the study of the mechanisms
involved in the alteration of synaptic activity and learning and
memory dysfunction associated to early stages in Alzheimer’s
disease as a way to identify novel therapeutic targets and
biomarkers for earlier diagnosis and functional recovery. In
particular, he is exploring the altered regulation of functional
synaptic glutamate receptors in experimental AD models by a
combination of different processes including transcriptional and
post-transcriptional gene regulation, changes in receptors regulatory
proteins or alteration in the neurovascular unit affecting the release
of angineurins.

PUBLICATIONS DURING 2016-20

Casas M, Fadó R, Domínguez JL, Roig A, Kaku M, Chohnan S, Solé M,
Unzeta M, Miñano-Molina AJ, Rodríguez-Álvarez J, Dickson EJ and N
Casals. Sensing of nutrients by CPT1C controls SAC1 activity 1 to
regulate AMPA receptor trafficking. J Cell Sci 2020, 219(10),
e201912045

Cheng W, Siedlecki-Wullich D, Catala-Solsona J, Fabregas C, Fadó R.,
Casals N, Sole M, Unzeta M, Saura C.A, Rodríguez-Alvarez J & AJ
Miñano-Molina. Proteosomal-dependent AKAP150 degradation
accompanies AMPAR endocytosis during cLTP. eNeuro 23 March
2020, 7 (2) ENEURO.0218-19.2020

Solé M, Esteban-Lopez M, Fabregas C, Taltavull B, Fadó R, Casals N,
Miñano-Molina AJ, Rodríguez-Álvarez J and Unzeta M. Blood-Brain
barrier dysfunction underlying Alzheimer’s disease is induced by
SSAO/VAP-1 dependent cerebrovascular activation with enhanced
Aβ deposition. Biochem. Biophys. Acta - Mol. Basis Dis. 1865: 2189-
2202 (2019)

Siedlecki-Wullich D, Catala-Solsona J, Fabregas C, Hernandez I,
Clarimon J, Lleó A, Boada M, Saura CA, Rodriguez-Alvarez J and
Miñano-Molina AJ. Alteration of microRNAs related to synaptic
function as potential plasma biomarkers for Alzheimer disease.
Alzheimer Res & Ther 11:46 (2019)

Parra-Damas, A., Chen, M., Enríquez-Barreto, L., Ortega, L., Acosta,
S., Camats, J., Fullana, N., Aguilera, J., Rodríguez-Alvarez, J & C.A.
Saura. CRTC1 function during memory encoding is disrupted in
neurodegeneration. Biol Psychiatry 81:111-123 (2017)
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ACTIVE PROJECTS DURING 2016-20

Role of Nr4a2/Nurr1 in early synaptic dysfunction and cognitive
impairment in Alzheimer disease. Programa Nacional de
Biomedicina, Ministerio de Economía y Competitividad.
Referencia: SAF2017-89271-R. January 2018 – December 2020.
Principal Investigator: José Rodríguez Alvarez

Study of exosomal microRNA from CSF as a biomarker for
frontotemporal dementia and as a tool to understand the
biological basis of the pathology. Ministerio de Economia y
Competitividad. CIBERNED Collaboratives Projects. January 2018 -
December 2019. Project Coordinator: Jordi Clarimon Echevarria.
Principal Investigator of sub-project: José Rodríguez Alvarez

Neuroregulin-driven gene therapy for the treatment of
motoneuron degeneration in ALS. Ministerio de Economia y
Competitividad. CIBERNED Collaboratives Projects. October 2015
- September 2017. Project Coordinator: Xavier Navarro Acebes.
Principal Investigator of sub-project: José Rodríguez Alvarez

Molecular mechanisms involved in glutamatergic synapses
dysfunction in early stages of Alzheimer disease. Programa
Nacional de Biomedicina. Ministerio de Economía y
Competitividad. SAF2014-59697-R. January 2015 – December
2017.

Principal Investigator: José Rodríguez Alvarez
Searching new biomarkers and therapeutic targets related to
cognitive deficits in early stages of Alzheimer's Disease: Role of
AKAP79/150, CPT1C and SSAO/VAP-1 in Ab-mediated AMPAR
dysfunction. Fundació La Marato de TV3 2013-343. April 2015 -
March 2018. Principal Investigator: José Rodríguez Alvarez

PATENTS DURING 2016-20

Rodriguez-Alvarez, J, Miñano-Molina, AJ & Siedlecki-
Wüllich,D. “Circulating miRNAs as biomarkers for
diagnosis of mild cognitive impairment and Alzheimer’s
disease”. Patent EP18382427. .Stage: PCT, internacional
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LAB MEMBERS
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Associate Professor

Pere Suau León
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Daniel García
Predoctoral student

Marta Andrés
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RESEARCH INTERESTS

Our research is focused on histone H1 and its role in the epigenetic
regulation of chromatin higher-order structure and dynamics. In
humans, there are seven H1 somatic subtypes or variants. H1
subtypes are present in different proportions, depending on the cell
type and stage of development. While H1 subtypes can compensate
for the H1 depletion of one or two subtypes, numerous studies
suggest that they are functionally distinct. H1 subtype composition is
also altered in pathological states, especially in cancer, highlighting
the importance of H1 for cellular homeostasis. Therefore, we are
interested in studying the regulation of the expression of H1
subtypes in health and disease. Our findings may provide further
evidence of the functional differentiation of H1 subtypes, the
compensatory effects upon H1 perturbation, and the role of H1 in
carcinogenesis.

STRATEGIC OBJECTIVES

The main target of our work is to understand how the H1 subtype
composition is regulated at transcriptional and post-transcriptional
levels, combining genomic and proteomic approaches. We also aim
to study of H1 alterations in cancer and their role in this disease.

MAIN RESEARCH LINES

Transcriptional regulation of the H1.0 and H1x gene promoters and
their role in the compensation of H1 variants upon perturbation.
Role of the epitranscriptome in the regulation of H1 somatic
subtypes.

Regulation of the mRNA and protein levels of H1 somatic subtypes in
cancer cell lines.

Alterations of H1 subtypes in cancer: Levels of mRNA, proteins, and
PTMs.

PUBLICATIONS DURING 2016-20

Ponte I, Andrés M, Jordan A, Roque A. Towards understanding the
regulation of histone H1 somatic subtypes with OMICs. J Mol Biol.
2021;433(2):166734.

Andrés M, García-Gomis D, Ponte I, Suau P, Roque A. Histone H1
Post-Translational Modifications: Update and Future Perspectives.
Int J Mol Sci. 2020; 21:5941.

Chaves-Arquero B, Pantoja-Uceda D, Roque A, Ponte I, Suau P,
Jiménez MA. A CON-based NMR assignment strategy for pro-rich
intrinsically disordered proteins with low signal dispersion: the C-
terminal domain of histone H1.0 as a case study. J Biomol NMR.
2018;72(3-4):139-148.

Ponte I, Romero D, Yero D, Suau P, Roque A. Complex evolutionary
histone of the mammalian histone H1.1-H1.5 gene family. Molecular
Biology and Evolution. 2017;34:545-558.

Fraga H, Pujols J, Gil-Garcia M, Roque A, Bernardo-Seisdedos G,
Santambrogio C, Bech-Serra JJ, Canals F, Bernadó P, Grandori R,
Millet O, Ventura S. Disulfide driven folding for a conditionally
disordered protein. Sci Rep. 2017;7(1):16994.

Roque A, Ponte I, Suau P. Post-translational modifications of the
intrinsically disordered terminal domains of histone H1: effects on
secondary structure and chromatin dynamics. Chromosoma.
2017;126:83-91.

Roque A, Petrezselyova S, Serra-Cardona A, Ariño J. Genome-wide
recruitment profiling of transcription factor Crz1 in response to high
pH stress. BMC Genomics. 2016;17:552-672.

Roque A, Ponte I, Suau P. Interplay between histone H1 structure
and function. Biochim Biophys Acta. 2016; 1859: 444-454.

Maria Rebollo
Master student

Sara Burgos
Student

Enric Domínguez
Student

Jordi López
Student
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Castaño J, Morera C, Sesé B, Boue S, Bonet-Costa C, Martí M, Roque
A, Jordan A, Barrero MJ. SETD7 Regulates the Differentiation of
Human Embryonic Stem Cells. Plos One 2016; 11: 1-21.

Petrezsélyová S, López-Malo M, Canadell D, Roque A, Serra-Cardona
A, Marqués MC, Vilaprinyó E, Alves R, Yenush L, Ariño J. Regulation
of the Na+/K+-ATPase Ena1 Expression by Calcineurin/Crz1 under
High pH Stress: A Quantitative Study. PLoS One.
2016;11(6):e0158424.

ACTIVE PROJECTS DURING 2016-20

BFU2017-82805-C2-2-P. Regulation of the expression of the somatic
variants of histone H1. Ministerio de Economía, Industria y
Competitividad. IP: Alicia Roque Córdova. 2017-2020.

BFU2014-52237. Functional specificity of H1 variants in humans.
Ministerio de Ciencia e Innovación. IP: Albert Jordan Vallès. 2015-
2017.
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RESEARCH INTERESTS

In nature we can find multiple examples of patterns and organized
arrangements that have been exploited for biological purposes by
living beings since their origin. In this context, with the aim to
guarantee the correct development of biochemical reactions and
biological processes, cells require the spatiotemporal organization of
their components.

Cells achieve this organization through mechanical actions such as
active transport and membrane isolated compartments but also by
exploiting the physicochemical properties of molecules. Specifically,
the last is employed to attract and concentrate different
components from the cellular milieu.

Our lab is focused on understand the self-organization of protein
mixtures through the study of their interactions at molecular level. In
this sense, protein interactions can result in different organized
assemblages with diverse biophysical properties and biological
purposes. They can build strong and resistant amyloid fibrils with
structural, adaptative and epigenetic purposes. But also, active,
sensitive and modulable biological condensates with metabolic and
regulatory functions.

PUBLICATIONS DURING 2016-20

Armaos A., Zacco E., de Groot N.S., Tartaglia G.G. RNA-protein
interactions: Central players in coordination of regulatory networks
BioEssays 43(2):e2000118 (2020)

de Groot, NS; Torrent Burgas M., Bacteria use structural imperfect
mimicry to hijack the host interactome. PLoS Computational Biology.
1008395 (2020)

Lorenzo Gotor N., Armaos A., Calloni G., Torrent Burgas M., Vabulas
R.M., de Groot N.S.,Tartaglia G.G. RNA-binding and prion domains:
the Yin and Yang of phase separation. Nucleic Acids Research, 48,
9491-9504 (2020)

de Groot, NS; Torrent Burgas, M. A coordinated response at the
transcriptome and interactome level is required to ensure
uropathogenic escherichia coli survival during bacteremia.
Microorganisms. 7(9). pii: E292. 2019

de Groot, NS; Armaos, A; Graña-Montes, R; Alriquet, M; Calloni, G;
Vabulas, RM; Tartaglia, GG. RNA structure drives protein interaction
and modulates phase separation. Nature Communications.
10(1):3246. 2019

de Groot, NS*; Torrent Burgas, M; Ravarani, CN; Trusina, A; Ventura,
S; Babu, MM. The fitness cost and benefit of phase-separated protein
deposits. Molecular Systems Biology. 15(4):e8075. 2019.
(*Corresponding author)

Zacco, E; Graña-Montes, R; Martin, SR; de Groot, NS; Alfano, C;
Tartaglia, GG; Pastore, A. RNA as a key factor in driving or preventing
self-assembly of the TAR DNA-binding protein 43. Journal of
Molecular Biology. 431(8):1671-1688. 2019

Torrent, M; Chalancon, G; de Groot, NS; Babu, MM. Cells alter their
tRNA abundance to selectively regulate protein synthesis during
stress conditions. Science Signaling. 1, 546. 2018.

Pallares, I; de Groot, NS; Iglesias, V; Santana, R; Ventura, S.
Discovering Putative Prion-Like Proteins in Plasmodium falciparum: A
Computational and Experimental Analysis. In Frontiers in
Microbiology. 9:1737. 2017.

Batlle, C; de Groot, NS; Iglesias, V; Ventura, S. Characterization of
Soft Amyloid Cores in Human Prion-Like Proteins. Scientific Reports.
7, 12134. 2017.

Chavali, S; Chavali, P; Chalancon, G; de Groot, NS; Gemayel, R;
Latysheva, N; Ing-Simmons, E; Verstrepen, KJ; Balaji, S; Babu, MM.
Constraints and consequences of the emergence of amino acid
repeats in eukaryotic proteins. Nature Structural and Molecular
Biology. 9, 765-777. 2017.
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Carijaa, A; Navarro, S; de Groot, NS; Ventura, S. Protein aggregation
into insoluble deposits protects from oxidative stress. Redox Biology.
12, 699-711. 2017.

Crua, N; Muñoz, E; de Groot, NS*; Torrent, M. Centrality in the host-
pathogen interactome is associated with pathogen fitness during
infection. Nature Communications. 8, pp. 14092. 2017.
(*Corresponding author)

Marchese, D*; de Groot, NS*; Lorenzo Gotor, N; Livi, CM; Tartaglia,
GG. Advances in the characterization of RNA-binding proteins. Wiley
Interdiscip Rev RNA. 7 - 6, pp. 793 – 810. 2016. (*Both contributed
equally)

Sant'Anna, R; Fernández, MR; Batlle, C; Navarro, S; de Groot, NS;
Serpell, L; Ventura, S. Characterization of amyloid cores in prion
domains. Scientific Reports. 6, pp. 34274. 2016.

Lopez, L; Carrodeaguas, J; de Groot, NS; Ventura, S; Sancho, J.
Benzbromarone, quercetin and folic acid inhibit amylin aggregation.
International Journal of Molecular Sciences. 17 - 6, pp. E964. 2016.

Ravarani, C; Chalancon, G; de Groot, NS; Babu MM. Interplay
between TBP and its binding site reveals the mechanistic basis of
gene expression stochasticity. Nature Communications. 7, pp. 10417.
2016.
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RESEARCH INTERESTS

Our research efforts are currently focused on understanding how
brain functions during memory processing and the cellular and
molecular mechanisms involved in brain dysfunction, memory loss
and neurodegeneration in age-related cognitive disorders. Our lab
combines molecular approaches and cutting-edge genomic,
transcriptomic and proteomic methodologies to better understand
the molecular pathways causing neuronal dysfunction, memory loss
and neurodegeneration in Alzheimer’s disease.
Saura’s lab investigates the transcriptional pathways that regulate
synaptic plasticity underlying cognition and memory, which allows a
better understanding of the mechanisms mediating gene expression
changes causing synaptic dysfunction and memory loss in cognitive
disorders and dementia, especially in Alzheimer’s disease.
We use pioneering approaches to generate novel transgenic and
knockout mouse models of neurodegeneration that are used for
testing new therapeutic strategies (pharmacological, gene therapy,
cognitive stimulation…) for future treatment of age-related
dementia disorders. Our research projects provide knowledge of
novel molecular targets and therapeutic strategies for early
treatment of Alzheimer’s disease and related neurological disorders.

STRATEGIC OBJECTIVES

Cellular and molecular mechanisms underlying Alzheimer’s disease
Develop novel therapeutic approaches for neuropsychiatric and
memory loss symptoms
Translational and knowledge transfer of Alzheimer’s disease
research to society

MAIN RESEARCH LINES

Mechanisms of synaptic dysfunction and neurodegeneration in
Alzheimer’s disease
Novel research tools and models of neurodegeneration
Therapies for Alzheimer’s disease and cognitive disorders

PUBLICATIONS DURING 2016-20

Sarroca S., Molina-Martínez P., Aresté C., Etzrodt M., García de
Frutos P., Gasa R., Antonell A., Molinuevo JL, Sánchez-Valle R.,
Saura C.A., Lladó A., Sanfeliu C. Preservation of cell survival
mechanisms by the presenilin-1 K239N mutation may cause its
milder clinical phenotype (2016). Neurobiology of Aging 46: 169-
179.

Parra-Damas A., Chen M., Enríquez-Barreto L., Ortega L., Acosta S.,
Camats Perna J., Fullana N., Aguilera J., Rodríguez-Alvarez J., and
Saura C.A. CRTC1 function during memory encoding is disrupted
in neurodegeneration (2017). Biol Psychiatry 81 (2): 111-123.
Featured cover: Biol Psychiatry Vol 81 (2), January 15, 2017
Featured cover: Suppl Biol Psychiatry 83 (9S). May 1, 2018 73rd
Annual Scientific Convention and Meeting Society of Biological
Psychiatry

Vargas-Estevez C., Duch, M., Duque, M, del Campo F.J., Enríquez-
Barreto, L., Murillo G., Torras N., Plaza J.A., Saura C.A.*, Esteve, J.*
Suspended silicon micro-photodiodes for electrochemical and
biological applications (2017). Small. 13(41). *Co-corresponding
authors. DOI: 10.1002/smll.201701920. IF: 9.6. Citations: 3
Inside front cover: Small. 13(41). Nov 6, 2017

Parra-Damas A., Rubió-Ferrarons L., Shen J., Saura C.A. CRTC1
mediates preferential transcription at neuronal activity-regulated
CRE/TATA promoters (2017). Scientific Reports, 7 (1): 18004.
Nature Publishing Group.

Saura C.A and Cardinaux J-R. Emerging roles of CREB regulated
transcription coactivators in brain physiology and pathology
(2017). Trends Neurosci. 40 (12):720-733.

Navarro G., Borroto-Escuela D., Angelats E., Etayo I., Reyes-Resina
I., Pulido-Salgado M., Rodriguez-Perez A., Canela E.I., Saura J.,
Lanciego JL., Labandeira-Garcia JL., Saura C.A., Fuxe K., Franco R.
Receptor-heteromer mediated regulation of endocannabinoid
signaling in activated microglia. Role of CB1 and CB2 receptors and
relevance for Alzheimer’s disease and levo-dopa-induced
dyskinesia (2018). Brain, Behavior and Immunity. 67:139-151.

Xavier Fernández
Predoctoral student

Anna del Ser
Predoctoral Student

Carlos Soto
Predoctoral Student

Alejandra Delprat
Technician
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Servián-Morilla E., Robles-Lanuza E., Sanchez-Hidalgo AC., Camacho-
García RJ., Paez-Gómez JA., Mavillard F., Saura C.A, Martinez-Mir A.
and Scholl FG. Proteolytic processing of neurexins by presenilins
sustains synaptic vesicle release (2018). J. Neurosci. 38(4): 901-917.

Van der Jeugd A., Parra-Damas A., Baeta-Corral R., Soto-Faguás CM.,
Ahmed T., LaFerla FM., Giménez Llort L., D’Hooge R., Saura C.A.
Reversal of memory and neuropsychiatric-like symptoms and
reduced tau pathology by selenium treatment in 3xTg-AD mice
(2018). Scientific Reports, 8: 6431.

Franco R., Aguinaga D., Reyes, Canela E.I., Lillo J., Tarutani A.,
Hasegawa M., Del Ser-Badia A., del Rio J.A, Kreutz M.R., Saura C.A.,
Navarro G. N-methyl-D-aspartate receptor link to the MAP kinase
pathway in cortical and hippocampal neurons and microglia is
dependent on calcium sensors and is blocked by α-synuclein, Tau and
phospho-Tau in non-transgenic and transgenic APPSw,Ind mice (2018).
Front Mol Neurosci, 11:273.

Reyes-Resina I., Navarro G., Aguinaga D., Canela E.I., Schoder C.T.,
Zaluski M., Kiec-Kononowicz K., Saura C.A., Muller C.E., Franco R.
Molecular and functional interaction between GPR18 and
cannabinoid CB2 G-protein-coupled receptors. Relevance in
neurodegenerative diseases (2018). Biochem Pharmacol June 2. doi:
10.1016/j.bcp.2018.06.001.

Lopez-Font I., Sogorb-Esteve A., Javier-Torrent M., Brinkmalm G.,
Herrando-Grabulosa M., García-Lareu B., Turon-Sans J., Rojas-García
R., Lleó A., Saura C.A, Zetterberg H., Blennow K., Bosch A., Navarro
X., Sáez-Valero J. Decreased circulating ErbB4 ectodomains
fragments as a read-out of impaired signaling function in
amyotrophic lateral sclerosis (2019). Neurobiol Dis, 124:428-438.

Siedlecki-Wullich D., Català-Solsona J., Fábregas C., Hernández I.,
Clarimón J., Lleó A., Boada M., Saura C.A., Rodríguez-Alvarez J. and
Miñano-Molina AJ. Altered microRNAs related to synaptic function as
potential plasma biomarkers for Alzheimer’s disease (2019).
Alzheimers Res Ther 11 (1):46.

Franco R.*, Reyes I., Navarro G., Aguinaga D., Lillo A., Jiménez J.,
Raïch I., Borroto-Escuela D.O., Ferreiro-Vera C., Canela E.I., Sanchez
de Medina, V., del Ser Badia A., Fuxe K., Navarro G.*, Saura C.A.*
Potentiation of cannabinoid signaling in microglia by adenosine A2A
receptor antagonists (2019). GLIA, 67(12):2410-2423. *Co-
corresponding authors.

Javier-Torrent M., Marco S., Rocandio D., Pons-Vizcarra M., Janes
P.W., Lackman M, Egea J. and Saura C.A. Presenilin/γ-secretase-
dependent EphA3 processing mediates axon elongation through
non-muscle myosin IIA (2019). eLife. 8:e43646.
doi:10.7554/eLife.43646. PMID:31577226.

Parra-Damas A. and Saura C.A. Synapse-to-nucleus signaling in
neurodegenerative and neuropsychiatric disorders (2019). Biol
Psychiatry 86 (2): 87-96.
Cheng W., Siedlecki-Wullich D., Català-Solsona J., Fábregas C., Fadó
R., Casals N., Solé M., Unzeta M., Saura C.A., Rodríguez-Alvarez J.,
Miñano-Molina A. Proteasomal-mediated degradation of AKAP150
accompanies AMPAR endocytosis during cLTD. eNeuro (2020).
7 (2) ENEURO.0218-19.2020.

Javier-Torrent M. and Saura C.A. Conventional and non-conventional
roles of non-muscle myosin II-actin in neuronal development and
degeneration (2020). Cells 9 (9), E1926

Franco R., Rivas-Santisteban R., Casanovas M., Lillo A., Saura C.A.,
Navarro G. Adenosine A2A receptor antagonists affects NMDA
glutamate receptor function. Potential to address
neurodegeneration in Alzheimerʼs disease (2020). Cells. 9, 1075: 1-
17.

Parra-Damas A. and Saura C.A. Tissue clearing and expansion
methods for imaging brain pathology in neurodegeneration: from
circuits to synapses and beyond (2020). Frontiers in Neuroscience .
14:914.

ACTIVE PROJECTS DURING 2016-20

2007-current. Molecular mechanisms underlying neuron
dysfunction and degeneration in pathological conditions. National
Network Centro de Investigación Biomédica en Red Enfermedades
Neurodegenerativas (CIBERNED). Instituto Carlos III.
CB06/05/0042.

2012-16. ICREA Academia Award 2011. Generalitat de Catalunya.

2015-18. Transcriptional mechanisms of memory loss in
Alzheimer’s disease. BrightFocus Foundation (USA). Ref.
A2014417S. PI: C.A.Saura.

Transcriptional mechanisms of synaptic plasticity in memory
circuits in a mouse model of neurodegeneration (MESYMEC).
2017-19. Programa Estatal de Investigación, Desarrollo e
Innovación Orientada a los Retos de la Sociedad. Ministerio de
Ciencia, Innovación y Universidades (MINECO), Spain Ref.
SAF2016-80027-R. PI: C.A.Saura.

Evaluation of novel compounds to enhance neuronal activity in
Alzheimer’s disease. 2019-20. Ajuts d’Industria del Coneixement
Llavor Program, FEDER-Generalitat de Catalunya. 2018 Llavor
00053. PI: C.A.Saura.

Synaptic Interactome and Transcriptome of the synaptonuclear
factor CRTC1 in Alzheimer’s disease transgenic mice (SITCAD).
2020-23. Programa Estatal de Investigación, Desarrollo e
Innovación Orientada a los Retos de la Sociedad. Ministerio de
Ciencia e Innovación (MICINN), Spain. PID2019-106615RB-100.
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PUBLICATIONS DURING 2016-20

L Lu, R Wei, G Prats-Ejarque, M Goetz, G Wang, M Torrent, E
Boix. Human RNase3 immune modulation by catalytic-dependent
and independent modes in a macrophage-cell line infection model
(2020) Cell. Mol. Life Sci, In Press.

N Lorenzo Gotor, A Armaos, G Calloni, M Torrent Burgas, R Martin
Vabulas, N Sanchez De Groot, GG Tartaglia. RNA-binding and prion
domains: the Yin and Yang of phase separation (2020) Nucleic Acids
Research, 48:9491–9504.

NS. de Groot, M Torrent*. Bacteria use structural imperfect mimicry
to hijack the host interactome (2020) PLoS Comput Biol 16(12):
e1008395.

JM. Rendón, B Lang, GG. Tartaglia, M Torrent*. BacFITBase: a
database to assess the relevance of bacterial genes during host
infection (2020) Nucleic Acids Research, 48:D511-D516.

NS. de Groot, M Torrent*. A coordinated response at the
transcriptome and interactome level is required to ensure
uropathogenic Escherichia coli survival during bacteremia (2019)
Microorganisms, 7:292.

Vi Salazar, J Arranz-Trullén, G Prats-Ejarque, M Torrent, D Andreu, D
Pulido, E Boix. Insight into the antifungal mechanism of action of
human RNase N-terminus derived peptides. (2019) International
journal of molecular sciences, 20:4558.

NS. de Groot#, M Torrent#, CNJ Ravarani, A Trusina, S
Ventura, M Babu (2019).
The fitness cost and benefit of phase separated protein deposits M
olecular Systems Biology, 15:e8075.

D Pulido, G Prats-Ejarque, C Villalba, M Albacar, M Moussaoui,
D Andreu, R Volkmer, M Torrent, E
Boix. Positional Scanning Library applied to the human eosinophil ca
tionic protein/RNase3 N-terminus reveals novel and potent anti-
biofilm peptides (2018) European Journal of Medicinal Chemistry,
152:590-599.

M Torrent*, G Chalancon, NS. de Groot, M Babu: Cells alter their
tRNA abundance to selectively regulate protein expression during
stress conditions (2018) Science Signalling, 11: eaat6409.

D Pulido, RRebollido-Ríos, J Valle, D Andreu, E Boix, M Torrent*:
Structural similarities in the CPC clip motif explain peptide-
binding promiscuity between glycosaminoglycans and
lipopolysaccharides (2017) Journal of The Royal Society Interface,
14:20170423.

N Crua, NS. de Groot, M Torrent*: Centrality in the host-
pathogen interactome is associated with pathogen fitness during
infection (2017) Nature Communications, 8: 14092.

D Pulido, MF García-Mayoral, M Moussaoui, D Velázquez, M
Torrent, M Bruix, E Boix. Structural basis for endotoxin
neutralization by the Eosinophil Cationic Protein (2016) FEBS
Journal, 283 (22), 4176-4191.

D Pulido, G Prats-Ejarque, C Villalba, M Albacar, J González-López,
M Torrent, M Moussaoui, E Boix. A novel RNase 3/ECP peptide
for Pseudomonas aeruginosa biofilm eradication. Combining
antimicrobial, lipopolysaccharide binding and cell agglutinating
activities. (2016) Antimicrobial agents and Chemotherapy,
60(10):6313-6325.

D Pulido, J Arranz, G Prats, D Velazquez, M Torrent,
M Moussaoui, EBoix. Insights into the antimicrobial mechanism o
f action of human RNase 6: structural determinants for bacterial
cell agglutination and membrane permeation (2016)
International Journal of Molecular Sciences, 17(4):552.
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ACTIVE PROJECTS DURING 2016-20
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Our lab uses a multidisciplinary approach to address fundamental
aspects of protein folding, misfolding and aggregation. In addition to
define the basic mechanistic principles underlying these processes,
we aim to understand how their deregulation leads to the onset of
human conformational diseases and to develop innovative
therapeutics and diagnostic tools to target these pathologies.
Moreover, this knowledge should allow us to design and produce
novel and better protein-based biopharmaceuticals as well as the
development of new self-assembled functional materials for
nanotechnology applications.

STRATEGIC OBJECTIVES

Developing new molecules for therapeutic and diagnostic use in
Parkinson’s disease.
Developing new drugs to treat Transthyretin Amyloidosis.
Design of new protein-based functional nanomaterials for
biomedical applications.
Understanding the link between protein phase separation and
disease.
Developing new computational tools to forecast and design protein
aggregation.
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Towards early diagnostic of Parkinson’s disease and its prevention
using pharmacological chaperones
Parkinson's disease (PD) is the second most common
neurodegenerative disorder and is still incurable. PD is associated
with the death of dopaminergic neurons in the brain. There is
substantial evidence supporting the aggregation of the protein α-
Synuclein (α-Syn) as a key event in pathogenesis of PD, emerging
thus as a privileged therapeutic target. We have recently identified
and designed small compounds and peptides able to inhibit α-Syn
aggregation with extremely high potency in vitro and in animal
models. We aim to develop these molecules into lead compounds
for the therapeutics of PD.
Early detection of PD is a long-pursued objective. A predictive test
would revolutionize clinical care, research and treatment

Biochemical analysis evidenced an elevation of α-Syn aggregates in
the biofluids of patients, suggesting that this feature might be used
as a diagnostic biomarker for PD. We aim to develop an orthogonal
approach towards the development of a sensitive automated
diagnostic assay based on the specific detection of early α-Syn
aggregates in biofluids.

Transthyretin amyloidosis: Pharmacological chaperones as a
therapeutic approach
Transthyretin amyloidosis (ATTR) is the most common form of
familial amyloidosis. In ATTR, destabilizing mutations in the protein
transthyretin (TTR) causes amyloid fibres to build up, which,
depending on the mutation, are deposited in different organs, such
as the brain, the nerves or the myocardium, causing them to
malfunction and bringing the various forms of the disease. To
prevent disease progress, a liver transplant or heart transplant is
needed. However, the use of pharmacologic chaperones that
stabilize the structure of TTR is emerging as a non-invasive
therapeutic means to halt the disease. In this context, we have
repurposed a molecule originally intended to treat Parkinson’s, as
perhaps, the most effective drug for these diseases, already in
clinical trials. We pursue both to test its efficacy for previously
unaddressed forms of ATTR, with special emphasis of those
occurring in the brain, and to use structure based design to generate
second generation, more powerful, drugs.

Amyloid assemblies for nanotechnology purposes
The extraordinary stability and tunable assembly of amyloid fibrils
make them very attractive targets in nanotechnology. Most efforts
so far have been focused on the use of short synthetic peptides as
the bioactive components of such materials, and an analogous
approach for inducing globular proteins to assemble into functional
nanofibres has been much less explored. The main limitations to
create mono- or multi-component nanofibres that contain functional
globular proteins come from the requirement to prevent their
aggregation during expression, to maintain them in a soluble state
during purification and storage, and to be able to induce their
assembly at a desired time and place.
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We aim to exploit our combined computational/experimental
expertise to design and produce new molecules fulfilling these
properties for a range of biomedical and biotechnological
applications, including enzyme catalysis, biosensors, electronics,
tissue engineering, drug delivery and immunotherapy.

Phase separation of prion-like proteins in disease
Amyloids become infectious in prion diseases. Nevertheless, not all
prion proteins are disease-related; in yeast, they help for
environmental adaptation. Most yeast prions contain a low
complexity (LC) prion domain responsible for their self-assembly and
propagation. Proteins from other organisms such as bacteria, plants,
and humans do also bear prion-like domains indicating that their
aggregated state might also be beneficial for the cell. Human prion-
like proteins are involved in the formation of membraneless
intracellular compartments through liquid-liquid phase separation
using their LC domains to favor functional interactions between
specific partners. However, these proteins are inherently
aggregation-prone, and the liquid state can revert into an aberrant
solid-state responsible for several pathologies, including
inflammatory and neurodegenerative disorders and cancer. We aim
to identify molecules that can target this reaction and prevent the
progression of associated pathologies.

Towards the design and control of protein solubility
The fast development of protein therapeutics- monoclonal
antibodies, replacement enzymes and hormones- is providing
improved therapies for a wide range of human diseases, taking
advantage of their high specificity towards their targets. One of the
major challenges that one should face during the development of
protein-based biopharmaceuticals is their inherent propensity to
aggregate. Indeed, protein therapeutic agents are both stored and
typically administered at very high concentrations. Under these
conditions they can easily aggregate, impacting the product's
developability, stability, formulation, and immunogenicity.
Traditionally, attempts to improve protein solubility have exploited
experimental trial and error approaches. However, they are
expensive, difficult to perform and time consuming.

We have overcome these limitations developing a series of
computational tools for the automated design of protein sequences
and structures displaying improved solubility, without compromising
their thermodynamic stability and function. These algorithms
account for the prediction of the impact of the environment on
polypeptides’ structural order and solubility and should be useful for
the development of new biotherapeutics.
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Amyloid properties of the leader peptide of variant B cystatin C:
implications for Alzheimer and Macular Degeneration.  FEBS
Letters 590(5):644-54 (2016)

Pallares, I. Iglesias, V. and Ventura, S.* The Rho Termination Factor
of Clostridium botulinum contains a Prion-Like Domain with a highly
Amyloidogenic Core. Frontiers in Microbiology 6:1516 (2016)

Ventura, S.* Curing bacterial infections with protein aggregates.
Molecular Microbiology 99(5):827-30 (2016)

Navarro, S. Carija, A, Muñoz-Torrero and Ventura, S.* A fast and
specific method to screen for intracellular amyloid inhibitors
using bacterial model systems  Eur J Med Chem. (15)30326-3
(2016)

Klionsky, D.J.Ventura, S.et al. (multiple authors). Guidelines for
the Use and Interpretation of Assays for Monitoring Autophagy
(3rd edition). Autophagy 12(1):1-222 (2016)

Villar-Pique, A. Espargaro, A. Ventura, S.* and Sabate, R. In vivo
amyloid aggregation kinetics tracked by time-lapse confocal
microscopy in real-time. Biotechnology Journal 11(1):172-7
(2016)

ACTIVE PROJECTS DURING 2016-20

AGREGACIÓN DE PROTEÍNAS: APLICACIONES BIOMÉDICAS Y
BIOTECNOLÓGICAS. PID2019-105017RB-I00. Ministerio de
Ciencia, Innovación y Universidades (Spain). 2020-22. PI:
S. Ventura

EXCELLENCE HUB ON PHASE TRANSITIONS IN AGING AND AGE-
RELATED DISORDERS. 952334. EU, H2020-WIDESPREAD-2018-
2020. 2021-22. Coordinator: S. Macedo Ribeiro. PI UAB: S.
Ventura

EVALUATION OF THE ABILITY OF SYNUCLEAN-D TO PREVENT
NEURODEGENERATION IN MULTIPLE SYSTEM ATROPHY. (Proof
of Principle 2019) Universitat Autònoma de Barcelona (Spain).
2020-21 PI: S. Ventura

SYNUCLEAN-D: UNA MOLÉCULA CONTRA LA ENFERMEDAD DE
PÁRKINSON (PRECIPITA, CROWDFUNDING INITIATIVE). FECYT.
Ministerio de Ciencia, Innovación y Universidades (Spain). 2020-
22 PI: S. Ventura

STUDY OF THE ABILITY TO CROSS THE BLOOD BRAIN BARRIER OF
A NEW MOLECULE TO CURE PARKINSON'S DISEASE. Universitat
Autònoma de Barcelona (Spain). 2020 PI: S. Ventura
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SYNUCLEAN-D A NOVEL MOLECULE TO CURE PARKINSON’S DISEASE.
CaixaImpulse, “la Caixa” Banking Foundation (Spain). 2019-21 PI:
S. Ventura

HELICAL PEPTIDES TO CURE PARKINSON'S DISEASE. EXPLORA-
Ciencia. Ministerio de Economía y Competitividad (Spain). 2019 PI:
S. Ventura

AGREGACIÓN DE PROTEÍNAS: ESTRATEGIAS TERAPÉUTICAS,
DIAGNÓSTICO Y APLICACIONES. Ministerio de Economía y
Competitividad (Spain). 2017-20 PI: S. Ventura

RED NACIONAL DE PRIONES. AGL2015-71764-REDT Redes de
Excelencia. Ministerio de Economía y Competitividad, (Spain). 2016-
21. Coordinator: J.A. del Rio. PI UAB: S.Ventura

ICREA Academia 2015 ICREA-Generalitat de Catalunya (Spain). 2016-
20. PI: S. Ventura

DECIPHERING THE ROLE OF ALPHA-SYNUCLEIN STRAINS IN PRION-
LIKE SYNUCLEOPATHY INDUCTION AND SPREADING. REF. 20144330.
Fundación La Marató de TV3 (Spain). 2016-2018 PI: S.Ventura

DEVELOPING A TEST FOR EARLY DIAGNOSTIC FOR PARKINSON’S
DISEASE. FINANCE PROVIDER: XARXA DE REFERENCIA EN
BIOTECNOLOGIA. GENERALITAT DE CATALUNYA. 1ST PRIZE “POT
D’IDEES” 2015. Generalitat de Catalunya (Spain). 2015. PI:
S. Ventura

COST ACTION BM1405: NON-GLOBULAR PROTEINS: FROM
SEQUENCE TO STRUCTURE, FUNCTION AND APPLICATION IN
MOLECULAR PHYSIOPATHOLOGY. European Union; European
Cooperation in the field of Scientific and Technical Research.
2014-2018 Principal Investigator: S. Tossato / Spanish Coordinator:
S. Ventura

DISCOVERY, CHARACTERIZATION AND DESIGN OF NEW FUNCTIONAL
SELF-TEMPLATING AMYLOIDS. BFU2013-44763. Ministerio de
Economía y Competitividad (Spain). 2014-2017. PI: S. Ventura

CONFORMATIONAL PROPERTIES OF RECOMBINANT PROTEINS.
LEANBIO S.L. (Spain). 2020 PI: S. Ventura

DEVELOPMENT OF INHIBITORS OF THE AGGREGATION OF α-
SYNUCLEIN AS THERAPEUTIC AGENTS FOR SYNUCLEINOPATHIES.
SERVIER (France). 2020-21 PI: S. Ventura

INDUSTRIALIZATION OF A METHOD FOR SCREENING OF α-
SYNUCLEIN AGGREGATION INHIBITORS. SERVIER (France). 2020-
21 PI: S. Ventura

CONFORMATIONAL PROPERTIES OF RECOMBINANT
PROTEINS. LEANBIO S.L. (Spain). 2020 . PI: S. Ventura

REPURPOSING AGGREGATION INHIBITORS FOR PARKINSON’S
DISEASE (II). SOM BIOTECH S.L. (Spain) 2018-19 PI: S. Ventura

FIBRIL DISRUPTING ACTIVITY OF CRX-1008. Corino Therapeutics
(USA). 2018-19 PI: S. Ventura

CONFORMATIONAL PROPERTIES OF RECOMBINANT PROTEINS.
LEANBIO S.L. (Spain) 2019 PI: S.Ventura

REPURPOSING AGGREGATION INHIBITORS FOR PARKINSON’S
DISEASE (I). SOM BIOTECH S.L. (Spain). 2018-19 PI: S. Ventura

PATENTS DURING 2016-20

S. Ventura, S. Peña, J. Pujols, J. Sancho, M. Conde-Gimenez, E. Dalfo. 
“COMPOUNDS FOR TREATING SYNUCLEINOPATHIES”. Universitat 
Autònoma de Barcelona. Universidad de Zaragoza. EP17158468. 28-
02-2017, EU

S. Ventura, S. Peña, J. Pujols, J. Sancho, M. Conde-Gimenez, E. 
Dalfo. “COMPOUNDS FOR TREATING SYNUCLEINOPATHIES”. 
Universitat Autònoma de Barcelona. Universidad de Zaragoza. 
EP17158503. 28-02-2017, EU

S. Ventura, S. Peña, J. Pujols, J. Sancho, M. Conde-Gimenez, E. 
Dalfo. “COMPOUNDS FOR TREATING SYNUCLEINOPATHIES”. 
Universitat Autònoma de Barcelona. Universidad de Zaragoza 
EP17158509. 28-02-2017, EU

S. Ventura, S. Peña, J. Pujols, J. Sancho, M. Conde-Gimenez, E. 
Dalfo. “COMPOUNDS FOR TREATING SYNUCLEINOPATHIES”. 
Universitat Autònoma de Barcelona. Universidad de Zaragoza. 
EP17382552. 04-09-2017, EU

S. Ventura, S. Peña, J. Pujols, J. Sancho, M. Conde-Gimenez, E. 
Dalfo. “COMPOUNDS FOR TREATING SYNUCLEINOPATHIES”. 
Universitat Autònoma de Barcelona. Universidad de Zaragoza. 
EP17382553. 04-09-2017, EU

S. Ventura, S. Peña, J. Pujols, J. Sancho, M. Conde-Gimenez, E. 
Dalfo. “COMPOUNDS FOR TREATING SYNUCLEINOPATHIES”. 
Universitat Autònoma de Barcelona. Universidad de Zaragoza. 
EP17382554. 04-09-2017, EU

R. Insa, N. Reig, L. Signorile, O. Huertas, S. Peña, S. Ventura.
“COMPOUNDS USEFUL IN THE TREATMENT OF
SYNUCLEINOPATHIES”. SOM Biotech S.L. Universitat
Autònoma de Barcelona. EP20382239. 27-03-2020, EU

S. Ventura, I. Pallarès, J. Santos, N. Cremades, P. J. Gracia.
“INHIBITORS OF ALPHA-SYNUCLEIN AGGREGATION AND USES
THEREOF”. Universitat Autònoma de Barcelona. Universidad
de Zaragoza. EP20382658. 22-07-2020, EU

S. Ventura, I. Pallarès, F. Pinheiro, D. Reverter, N. Varejao, M.
Sodupe, F. Peccati, D. González, R. Alibés, F. Busqué, A.
Sánchez. “BENZOPHENONE COMPOUNDS”. Universitat
Autònoma de Barcelona. EP20382935. 28-10-2020, EU
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PUBLICATIONS DURING 2016-20

Roda, AR; Esquerda-Canals, G, Martí Clua, J, and Villegas, S.
Cognitive Impairment in the 3xTg-AD Mouse Model of Alzheimer’s
Disease is Affected by Aß-ImmunoTherapy and Cognitive
Stimulation Pharmaceutics 2020, 12, 944;

Roda, AR; Montoliu-Gaya, L; Serra-Mir, G; and Villegas, S. Both
Amyloid-β Peptide and Tau Protein Are Affected by an Anti-
Amyloid-β Antibody Fragment in Elderly 3xTg-AD Mice Int. J. Mol.
Sci. 2020, 21(18), 6630;

Güell-Bosch, J.; Lope-Piedrafita, S; Esquerda-Canals, G; Montoliu-
Gaya, L; and Villegas, S. Progression of Alzheimer’s disease and
effect of scFv-h3D6 immunotherapy in the 3xTg-AD mouse model:
An in vivo longitudinal study by Magnetic Resonance Imaging and
Spectroscopy. NMR in biomedicine, 2020, May;33(5):e4263.

Rivas-Urbina, A., Rull, A., Montoliu-Gaya, L.M., Pérez-Cuellar, M.,
Ordóñez-Llanos, J., Villegas, S., Sánchez-Quesada, J.L. LDL
aggregation is inhibited by apolipoprotein J-derived mimetic
peptide D-[113–122]apoJ BBA - Molecular and Cell Biology of
Lipids, 2020, 1865 (2), 158541.

Rivas Urbina A., Rull A., Villegas S., Escolà Gil J.C., Ordóñez Llanos
J., Sánchez Quesada J.L. Apolipoprotein J Mimetic Peptide D-[113–
122]Apoj Retard Atherosclerosis In LDLR-KO Mice Under
Atherogenic Diet by Improving HDL Function and Decreasing LDL
Aggregability. Atherosclerosis, 2019 . doi:
10.1016/j.atherosclerosis.2019.06.609.

Esquerda-Canals, G; Martí-Clúa, J. & Villegas, S.
Pharmacokinetic parameters and mechanism of action of an
efficient anti-Aβ single chain antibody fragment. PLoS ONE, 2019;
14(5):e0217793.

Esquerda-Canals G.; Ramos-Roda, A.; Martí-Clúa J.; Montoliu-
Gaya, L.; Rivera-Hernández G.; Villegas S. Treatment with scFv-
h3D6 prevented neuronal loss and improved spatial memory in
young 3xTg-AD mice by reducing the intracellular amyloid-β
burden. Journal of Alzheimer’s Disease, 2019; 70(4):1069-1091.

Benitez Amaro, A; Pallara, C; Nasarre, L.; Rivas Urbina, A; Benitez, S;
Vea, A; Bornachea, O; de Gonzalo Calvo, D; Serra-Mir, G; Villegas, S;
Prades, R; Sanchez-Quesada, jl; Chiva, c; Sabido, e; Tarragó, T;
Llorente CV Molecular basis for the protective effects of low-density
lipoprotein receptor-related protein 1 (LRP1)-derived peptides
against LDL aggregation BBA-Biomembranes, 2019, 1861(7):1302
1316.

Roda AR, Montoliu-Gaya L, Villegas S. The Role of Apolipoprotein E
Isoforms in Alzheimer's Disease. Journal of Alzheimer’s Disease,
2019, 68(2):459-471.

Montoliu-Gaya, L; Güell-Bosch, J.; Esquerda-Canals, G; Roda, AR;
Serra-Mir, G; Lope-Piedrafita, S; Sánchez-Quesada, J; and Villegas, S.
Differential effects of apoE and apoJ mimetic peptides on the action
of an anti-Aβ scFv in 3xTg-AD mice. Biochemical Pharmacology,
2018, 155:380-392.

Montoliu-Gaya, L., Mulder, S.D., Herrebout, M., Villegas, S.,
Veerhuis, R. Aβ-oligomer uptake and the resulting inflammatory
response in adult human astrocytes are precluded by an anti-Aβ
single chain variable fragment in combination with an apoE mimetic
peptide. Molecular and Cellular Neuroscience, 2018, 89 (2018) 49–
59

Montoliu-Gaya, L., Villegas, S. Immunotherapy for
neurodegenerative diseases: the Alzheimer’s disease paradigm.
Current Opinion in Chemical Engineering, 2018, 19, 59–67.

Montoliu-Gaya, L., Mulder, S.D., Veerhuis, R., Villegas, S. Effects of
an Aβ-antibody fragment on Aβ aggregation and astrocytic uptake
are modulated by apolipoprotein E and J mimetic peptides PLoS
ONE, 2017; 12(11):e0188191.

Montoliu-Gaya, L., Esquerda-Canals G.; Bronsoms, S.; Villegas, S.
A simple Pichia pastoris production of an anti-Aβ antibody fragment
and in vitro and in vivo validation of its therapeutic effect. PLoS ONE,
2017; 12(8): e0181480.
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Montoliu-Gaya, L., Murciano-Calles, J., Martínez, J.C., Villegas,
S. Towards the improvement in stability of an anti-Aβ single chain
variable fragment, scFv-h3D6, as a way to enhance its therapeutic
potential. AMYLOID, 2017; Sep;24(3):167-175.

Esquerda-Canals G.; Martí-Clúa J.; Ramos-Roda A.; Villegas S. An
Intracellular Aβ/AβPP epitope correlates with neurodegeneration
in those neuronal populations early involved in Alzheimer’s
disease Journal of Alzheimer’s Disease, 2017; 2017;59(3):1079-
1096.

Montoliu-Gaya, L., Martínez, J.C., Villegas, S. Understanding the
contribution of disulphide bridges to the folding and misfolding of
an anti-Aβ scFv Protein Science, 2017; Jun;26(6):1138-1149

Esquerda-Canals,G.; Montoliu-Gaya, L.; Güell-Bosch, J.; Villegas, S.
Mouse models for Alzheimer’s disease. Journal of Alzheimer’s
Disease, 2017; 57(4):1171-1183.

Neira,JL.; Medina-Carmona, E.; Hernández-Cifre, JG; Montoliu-
Gaya, L.; Cámara-Artigás, A.; Przybylski, C.; Gonnet,F.; Daniel, D.;
Villegas, S.; García de la Torre, J.; Pey, AL.; Li, F. The chondroitin
sulphate/dermatan sulphate 4-O-endosulfatase from marine
bacterium Vibrio sp FC509 is a dimeric species, with a large
percentage of β-sheet Biochimie, 2016; 131, 85-95.

Rueda, F.; Gasser, B.; Sánchez-Chardi, A.; Roldán, M.; Villegas, S.;
Puxbaum, V.; Ferrer-Miralles, N.; Unzueta, U.; Vazquez, E.; García-
Fruitós, E.; Mattanovich, D.; Villaverde, A. Functional inclusion
bodies produced in the yeast Pichia pastoris. Microbial Cell
Factories, 2016; 15:166.

Montoliu-Gaya, L.; Villegas, S. Aβ-Immunotherapeutic strategies: a
wide range of approaches for Alzheimer's disease treatment
Expert Reviews in Molecular Medicine, 2016; Jun 30;18:e13.

Marti, J.; Santa-Cruz, MC.; Bayer, SA; Hervás, JP.; Villegas,
S. Cerebellar cortex development in the weaver condition
presents regional and age-dependent abnormalities without
differences in Purkinje cells neurogenesis. Acta Neurobiologiae
Experimentalis, 2016; 76(1):53-65.

Pesarrodona, M.; Fernández, Y.A; Foradada, L.; Sánchez-Chardi, A;
Conchillo, O; Unzueta, U.; Xu, Z.; Roldán, M.; Villegas, S.; Ferrer-
Miralles, N.; Schwartz, S.; Rinas, U.; Daura, X.; Abasolo, I.; Vázquez,
E.; Villaverde, A. Conformational and functional variants of CD44-
targeted protein nanoparticles bio-produced in bacteria
Biofabrication, 2016; 14;8(2):025001.

Güell-Bosch, J.; Montoliu-Gaya, L.; Esquerda-Canals, G.; Villegas, S.
Aβ immunotherapy for Alzheimer's disease: where are
we? Neurodegenerative Disease Management, 2016; 6(3): 179-
181.

Güell-Bosch, J.; Esquerda-Canals, G.; Montoliu-Gaya, L.; Villegas, S.
Prospective Therapies for Alzheimer Disease: Biomarkers, Clinical
Trials and Preclinical Research. In Frontiers in Clinical Drug
Research-CNS and Neurological Disorder, 2016; Vol. 4, 114-191 .

Murciano-Calles, J.; Güell-Bosch, J.; Villegas, S., Martinez, J. C.
Common features in the unfolding and misfolding of PDZ domains
and beyond: the modulatory effect of domain swapping and extra-
elements. Scientific Reports, 2016, 12 (6): 19242.

ACTIVE PROJECTS DURING 2016-20

Grup Consolidat de Disseny de Proteïnes i Immnunoteràpia.
(Protein Design and Immunotherapy Consolidated Research
Group). FUNDING AGENCY: AGAUR (Generalitat de Catalunya),
Suport a Grups de Recerca, Ref. 2017-SGR-GRC-01200, 2017 -
2021 PI: S. Villegas

Bifunctional single chain antibody fragments as a new
Immunotherapeutic approach to treat Alzheimer’s
disease. Ministerio de Economía y Competitividad
(MINECO) / FEDER (Spain), Ref. SAF2017-89613-R, 2018
- 2021 PI: S. Villegas

Efficiency and safety in vivo studies of a promising re-
engineered antibody fragment derived from
bapineuzumab to cure Alzheimer’s disease. AGAUR
(Generalitat de Catalunya) + FEDER, Ref. 2014-PROD-
00032, 07/2015 - 07/2017 PI: S. Villegas.

Efficacy and safety of a bapineuzumab fragment as a
therapy for Alzheimer's disease in a murine model.
Involvement of apolipoproteins in the clearance
mechanism). FUNDING AGENCY: Instituto de Salud
Carlos III (FIS), Ref. PI13-01330, 2014 - 2017. PI: S.
Villegas.

Grup Consolidat de Plegament i Estabilitat de Proteïnes
(II/II). (Protein Folding and Stability Consolidated
Research Group). AGAUR (Generalitat de Catalunya),
Suport a Grups de Recerca, Ref. 2014-SGR-GRC-
00885, 2014 – 2017. PI: S. Villegas

PATENTS DURING 2016-20

WO 2015172837 A1. Published in Canada (2016): CA
2949182, and USA (2017): US 2017/0152306 A1
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PUBLICATIONS DURING 2016-20 

Alemany M, Velasco R, Simó M, Bruna J. Late effects of cancer
treatment: consequences for long-term brain cancer
survivors. Neurooncol Pract. 2020 Jul 16;8(1):18-30.

Bruna J, Argyriou AA, Anastopoulou GG, Alemany M,
Nadal E, Kalofonou F, Piulats JM, Simó M, Velasco
R, Kalofonos HP. Incidence and characteristics of neurotoxicity
in immune checkpoint inhibitors with focus on neuromuscular
events: Experience beyond the clinical trials. J Peripher Nerv Syst.
2020 Jun;25(2):171-177.

Chicote J, Yuste VJ, Boix J, Ribas J. Cell Death Triggered by the
Autophagy Inhibitory Drug 3-Methyladenine in Growing Conditions
Proceeds With DNA Damage. Front Pharmacol. 2020 Oct
15;11:580343.

Bruna J, Alemany M. Perspectiva histórica de los estudios con mayor
impacto en el tratamiento de los gliomas [Historical perspective of
the studies with the greatest impact on the treatment of gliomas].
Rev Neurol. 2020 Mar 16;70(6):220-230.

Alemany M, Bruna J. Scores and Scales in CNS
Global Dysfunction Assessment. Effects of Cancer Treatment on the
Nervous System. 1, pp. 136 - 186. Cambridge Scholars Publishing,
11/2020.

Cardona P, Alemany
M. Doppler transcraneal. Técnicas de imagen y procedimientos a pie
de cama. Medicina Intensiva en el Enfermo Crítico. 6, pp. 29 - 34.

Editorial Medica Panamericana S.A., 02/2019.

Simó M, Navarro X, Yuste VJ, Bruna J. Autonomic nervous
system and cancer. Clin Auton Res. 2018 Jun;28(3):301-314.

Gulisano W, Maugeri
D, Baltrons MA, Fà M, Amato A, Palmeri A, D'Adamio L, Grassi C, Dev
anand DP, Honig LS, Puzzo D, Arancio O. Role of Amyloid-β and Tau
Proteins in Alzheimer's Disease: Confuting the Amyloid
Cascade. J Alzheimers Dis. 2018;64(s1):S611-S631. Erratum
in: J Alzheimers Dis. 2019;68(1):415.

Yang S, Pascual-Guiral S, Ponce R, Giménez-
Llort L, Baltrons MA, Arancio O, Palacio JR, Clos VM, Yuste
VJ, Bayascas JR. Reducing the Levels of Akt Activation by PDK1
Knock-in Mutation Protects Neuronal Cultures against
Synthetic Amyloid-Beta Peptides. Front Aging Neurosci. 2018
Jan 8;9:435.

Geraldes T, Alemany M, Lozano A, Velasco R. Hypoglossal myokymia
presenting as paroxysmal dysarthria following head and neck
radiotherapy. J Neurol Neurosurg Psychiatry. 2017 Aug;88(8):709.

Sánchez-Osuna M, Martínez-Escardó L, Granados-Colomina C,
Martínez-Soler F, Pascual-Guiral S, Iglesias-Guimarais V, Velasco R,
Plans G, Vidal N, Tortosa A, Barcia C, Bruna J, Yuste VJ. An intrinsic
DFF40/CAD endonuclease deficiency impairs oligonucleosomal DNA
hydrolysis during caspase-dependent cell death: a common trait in
human glioblastoma cells. Neuro Oncol. 2016 Jul;18(7):950-61.

ACTIVE PROJECTS DURING 2016-20

Señalización intracelular mediada por caspasas y el sistema
endonucleásico ICAD-CAD en la progression del glioblastoma
(SAF2017-83206-R)
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