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Mission and vision

Brain diseases are among the 
main causes of cognitive, 
emotional and behavioural 

disabilities in our society, and 
especially both during early life 
periods and among the aging 
population. These diseases present 
enormous human, economic, social 
and scientific challenges. Brain 
diseases are expected to grow as 
population ages, while their burden 
already represents 35% of all 
healthcare costs in Europe, nearly 
€750 billion since January 2014. 
Unfortunately, most brain diseases, 
including mental and 
neurodegenerative disorders, are 
chronic and responsible for 
devastating, life-disabling effects. 
Understanding the function of the 
brain at the molecular, cellular and 
network levels in physiological and 
pathological conditions is critical 
to achieve effective prevention and 
treatment of mental and 
neurological disorders. A better 
knowledge of brain function under 
pathological conditions will 
eventually lead to early diagnosis 
and novel treatments, both key 
factors to prevent, ameliorate and 
decrease the effects of these 
diseases, improving the life quality 
of patients, family and caregivers 
and reducing healthcare costs.
Since its foundation in 2003, the 
INc has stimulated, promoted and 
conducted top-level 
multidisciplinary basic research to 
contribute knowledge on the 
causes and mechanisms leading to 
brain dysfunction and 
degeneration. During all these 
years, INc UAB established 
researchers and early-career 
scientists recruited through the 
Ramón y Cajal and ERC Programs 
have used various approaches 
(molecular and cellular biology, 
pharmacology, neurophysiology, 
drug design “in silico”, behavioural 
systems) to study the mechanisms 
underlying brain functioning and 
misfunctioning.  To sum up, the 
main mission of our Institute is to 
improve our current knowledge of 

the nervous system in physiological 
and pathological conditions with 
the final goal of translating this 
knowledge into biomedical results 
to improve health and quality of life 
in our society. Although a massive 
international effort is underway, 
the brain is still an open frontier 
and its mysteries remain largely 
unsolved. As our activities during 
these years indicate, the INc-UAB 
team is in a perfect position to lead 
significant international 
discoveries in the field using a 
combination of creativity, 
innovative approaches and 
technological support. Our 
purpose if to foster a new 
generation of research leaders in 
neurosciences, and to translate 
scientific knowledge in benefits for 
human health. The final goal is to 
ensure a high impact on the 
research results in these fields. We 
strongly believe that Neuroscience 
is a powerful tool for transforming 
our society.

José Aguilera Ávila / Director

Activities during the 
period 2012-2015

Our activities during these years 
have been focused on three main 
areas: research and innovation, 
education and social responsibility. 
Regarding research and innovation, 
our main purpose has been to 
advance in the basic knowledge on 
nervous system disorders, 
contributing from different levels of 
analysis. We have started to attract 
more funding and create stronger 
collaborative links with 
international centers, at the same 
time that we have improved our 
innovation and transfer activities, 
by increasing our already existing 
projects with companies, 
generation of patents and services 
to industries. More recently we 
have started to translate to the 
Clinic our findings on prevention 
and treatment of neurological and 
mental disorders with a “bench to 
bedside” approach. In the area of 
education our Institute has a strong 
tradition in the training of new 
researchers. It has MSc and PhD 

Official Neuroscience Programs 
and we have started to reinforce 
and further progress in this area 
becoming an international 
reference for future students, 
specifically attracting international 
talent, increasing the mobility of 
our researchers and creating a 
community of brilliant and 
enthusiastic scientists that will 
become the future leaders in the 
field. Our Institute strongly believes 
in the RRI “Responsible Research 
and Innovation” Strategy of the 
European Union. As a part of this 
framework we have developed 
during these years a series of 
Outreach activities, a “Gender 
Development” Plan and a model of 
management based in 
transparency.
We hope that with this 
Memorandum of activities other 
Research Centers and the Society 
as a whole will have a more detailed 
description of our Institute and we 
will be able to share our 
commitment and enthusiasm for 
our work.
 
Direction Board 
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During the 2012-2015, 
83% of the human 
resources of the INc 
(total = 179 including 
students) were 
researcher organized 
in different groups. 
The remainder 17% 
were members of the 
administrative support. 
The distribution by 
status and gender is 
detailed in the 
following graphs.

InC ComposItIon

InC memBeRs BY genDeR

ProfessorsOther 
pOstdOctOral

reseachers

35%14%

AdministrAtion

4%

Lab Tech and 
core FaciLiTies

sTaFF

14%

Ph Student

33%

femalemale

55%45%

Professors

Postdoctoral
reseachers

Lab Tech and 
Core Facilities
Staff

Administration

Ph Student
35%33%

14%
14%

4%

Male

Female

01.
mouse plantar pad. 
Nerve fibers labeled 
with PGP 9.5 (red) and 
Langerhans cells 
labeled with lagergin 
(green). Albert Alé (X.
Navarro group)

02. 
mouse cortical neurons. 
PSD-95 labeled in red, 
AKAP-150 labeled in 
green and GluA1 labeled 
in blue. Alfredo Miñano 
(José Rodríguez group)

03.
Dentate gyrus area in 
the hippocampal rat 
brain showing 
immunoreactivity for 
BrdU (green, cell 
proliferation) and DCX 
(red, inmature 
neurons). Nuclei were 
counterstained with 
Hoechst (blue). Isabel 
Portell and David Costa.

04. 
Facial nucleus of 
brainstem after facial 
nerve axotomy in 
mouse brain. Neuropil 
marked with CD44 
(green) and microglia 
marked with tomato 
lectin (red). Nuclei were 
counterstained with 
DAPI (blue).  Nàdia 
Villacampa 
(B.Castellano and Berta 
Gonzalez group)

01

03
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04
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Director:      José Aguilera Avila
  
Vicedirector:    Roser Nadal Alemany
  
Board of Directors:   Gemma Guillazo Blanch
     Margarita Martí Nicolovius  
     Vicente Martínez Perea  
     José Rodríguez Álvarez   
     Carlos Saura Antolin  
   
Adminstrative Manager:  Maria Jesús Nebrera Navas 
     Juan José Rodríguez Cabedo
 
Administrative Assistants:  David Baena Real  
     Isabel Fernández Nicieza  
     Vanessa Leo López  
     Ascen Martínez Cruz  
     Enrique Molina Ramírez  

Executive Board:   Mªdel Mar Castillo Ruiz  
     Alberto Fernández Teruel  
     Berta González de Mingo  
     Rubén López Valés 

Master Coordinator:  Ester Udina Bonet
     Margalida Coll Andreu

PhD Program Coordinator:  José Rodríguez Álvarez  

Technical staff:   Núria Barba Bosch   
     Mar Castillo Ruiz
     Cristina Gutiérrez Salvador

The Management Board has been 
formed by a Director (Dr José 
Aguilera), and 5 other Senior 
Scientists (Dr Roser Nadal, acting 
as Vicedirector, and Dr Carlos A. 
Saura, Dr José Rodríguez, Dr 
Gemma Guillazo and Dr Vicente 
Martínez). 

One of the main goals of the 
Management Board has been to 
promote synergies between 
groups and establish scientific 
priorities related to the strategic 
research lines. The Management 
Board has been in charged of 
acquiring shared technical 
equipment and creating and 
managing the INc Research Cores 
Facilities to foster those goals. The 
research of the INc was organized 
in three strategic research 
programmes with several 
longitudinal and transversal 
groups during 2012-2015. 

The main research lines were:
 
1. Behavioral Neuroscience

2. Neurodegeneration and Ageing

3. Neuroregeneration and Repair
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Prof. James Fawcett, 
University of Cambridge 
(UK) 

Dr. Fawcett is Chairman of the 
John van Geest Centre for Brain 
Repair in the University of 
Cambridge. His main interest is the 
repair of CNS damage, particularly 
in the spinal cord. The main focus 
has been to work out how both 
axon regeneration and plasticity 
are turned off in the adult CNS, 
and how to restart them. He also 
works on interfacing electronics 
with the damaged nervous system 
and on the design of protocols for 
clinical trials in spinal cord injury.

www.neuroscience.cam.ac.uk/
directory/profile.php?jf108

Prof. Kamran Khodakhah, 
Albert Einstein College of 
Medicine (USA)

Dr. Khodakhah is Professor in the 
Department of Neuroscience, 
Department of Psychiatry and 
Behavioral Sciences, and 
Department of Neurology at 
Albert Einstein College of 
Medicine. The aim of his research 
is to understand the role of the 
cerebellum and basal ganglia in 
motor function and in movement 
and neurologic disorders. 

www.einstein.yu.edu/faculty/8472/
Kamran-Khodakhah/

Prof. Hugh V Perry, 
University of Southampton 
(UK)

Dr. Perry is Professor of 
Experimental Neuropathology 
within the Centre for Biological 
Sciences at the University of 
Southampton (UK). His main 
research interest is the role of 
inflammation in the CNS and its 
contribution to neurological 
diseases (multiple sclerosis, prion 
disease, lupus, age-related macular 
degeneration, etc.).

www.southampton.ac.uk/biosci/
about/staff/vhp.page

Prof. Jean-Philippe Pin, 
Institute for Functional 
Genomics of Montpellier 
(France)

Dr. Pin studies G protein-coupled 
receptors (GPCR) function and 
their mechanisms of activation at 
molecular and cellular levels. 
Specifically he focuses on 
metabotropic glutamate receptors 
(mGlu) and GABAB receptors, and 
their potential as promising 
therapeutic targets for the 
treatment of various neurological 
and psychiatric disorders, such as 
Parkinson’s disease and pain.

www.igf.cnrs.fr/index.php/
en/h-research-en/h-departments-
en/h-neuroscience-en/h-pin-
prezeau-enex
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Prof. Patricia Janak, Johns 
Hopkins University
(USA)

Dr. Janak leads a research group at 
the Department of Psychological 
and Brain Sciences, from the Johns 
Hopkins University in Baltimore, 
USA. She is interested in the 
behavioral and neural mechanisms 
underlying learning, as well as the 
neural systems that control 
expression of stimulus-guided 
behavior after the learning process.

http://pbs.jhu.edu/research/janak/
facultyinfo/

Prof. John Salamone, 
University of Connecticut 
(USA)

Dr. Salamone belongs to the 
Department of Psychological 
Sciences at the University of 
Connecticut (USA), where he is 
Head of the Behavioral 
Neuroscience Division. He is 
interested in a broad range of 
disciplines such as 
psychopharmacology, 
neurochemistry and behavior, 
behavioral functions of dopamine 
and acetylcholine, Parkinson’s 
disease, schizophrenia, or 
depression.

http://psych.uconn.edu/faculty/
salamone.php

The INc External 
Advisory Board, 
comprised of 
internationally 
recognized scientists 
in the field of 
Neuroscience, was 
established in 2015 to 
advise and evaluate 
both the research 
programs and the 
scientific activities of 
the Institute on a 
biannual basis.
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The INc Research Core 
Facilities, which 
include the Cell 
Culture, Microscopy 
and Histology Units, 
facilitate the 
implementation of 
different experimental 
approaches, improving 
the quality of research. 
To this end, the INc has 
qualified and 
experienced technical 
staff running the core 
facilities and a large 
number of equipment 
with many features, 
difficult to be acquired 
and redeemed by 
individual groups. The 
Unit is available to INc 
groups, UAB 
researchers and public 
and private entities.

Cell CultuRe unIt

The Inc’s Cell Culture Unit is a 
laboratory designed to provide the 
necessary resources to work with 
cell lines and primary cultures for 
further qualitative and quantitative 
assessment using different 
techniques. 

tasks performed by the Cell  
Culture lab technician

Maintenance and coordination of 
the use of INc’s common 
equipment from their field of 
expertise.

Training in specific techniques 
developed by the specialist 
technician.

Mandatory training for users in 
self-service regime.

Execution of experimental 
procedures by the specialist 
technician.

techniques offered

Primary culture:
Postnatal granular neurons of 
mouse or rat.

Embryonic pure cortical neurons 
of mouse or rat

Embryonic pure hippocampal 
neurons of mouse or rat

Embryonic cortical mixed culture 
of rat or mouse

Embryonic hippocampal mixed 
culture of rat or mouse

Embryonic or postnatal cortex 
astrocytes of mouse or rat.

Cerebellar postnatal astrocytes of 
mouse or rat

Mixed postnatal cultures of 
cerebellar granule neurons and 
astrocytes of rat.

Brain or cortex postnatal microglia 
of rat.

Cell Lines
Defrost, maintenance and 
cryopreservation of cell lines. 
Realization of cell stocks.

Storage in liquid N2 and facilitation 
of cell lines.

Test for mycoplasma by PCR and 
subsequent disinfection where 
appropriate.

Sowing of cells at given/certain 
density

technical staff

Treatment and cell viability test by 
MTT.

Immunocytofluorescence

Cell differentiation of PC12 y P19.

equipment

The lab currently has three cell 
culture rooms, one for working 
with cell lines, other one to work 
with primary cultures and a third 
to use for any of the above 
procedure. These laboratories have 
equipment that is also available to 
Inc, which although not being in the 
cell culture rooms, is required to 
carry out the work in cell cultures.

M2/103. Cell line room:
Biological safety cabinet Flufrance 
BIOCYT 120

Biological safety cabinet Telstar 
Bio-II-A

Laminar flow cabinet Telstar 
AV-100

Incubator Jouan IGO 150

2 incubators IGO 150 cell life

Incubator Heracell 150

2 Incubators New Brunswick 
Galaxy 14S

Phase contrast microscope Nikon 
TS100

This room has adequate facilities 
for working with viruses at 
Biosafety Level 2

M2/104. Mixed room:
2 Biological safety cabinets Telstar 
Biostar

3 incubators Heracell 150

Laminar flow cabinet Telstar 
Mini-V-PCR

InVIVO2 200 Hypoxia workstation 
with gas mixer Ruskinn
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markers
 
A wide range of different markers is 
also available: secondary antibodies, 
streptavidin and nuclear or 
membrane direct markers. 

softwares:
 
Available licenses for qualitative or 
quantitative image analysis: 
 Metamorph
 Imaris 8 (Bitplane) Technical sheet

Person in charge:
Núria Barba Bosch

The INc also take advantage of the 
UAB Scientific and Technical 
Services, that are made up of 
facilities including infrastructures 
and large-scale equipment 
dedicated to offering specialised 
technical services. Highly qualified 
technicians receiving continuous 
training in their field are available 
to offer tailor-made technical 
assessment and support. The 
laboratories and support services 
offered by the university are 
structured to aid sectors in their 
research, innovation and 
knowledge transfer. An important 
part of these resources goes 
towards offering support to UAB 
academic and research activities. 
Some of the Scientific and 
Technical Services used by the 
INc are:
 Proteomics and Structural   
 Biology Service
 
 Antibody production Unit
 
 Functional Magnetic Resonance  
 Imaging (fMRI) Unit for rodents
 
 Nucleic Acid Sequencing, qPCR  
 and digital droplet PCR Service
 
 Electron Microscopy Service
 
 Laboratory of Luminescence and  
 Biomolecular Spectroscopy
 
 Transgenic Animal and Gene   
 Therapy Unit

The INc has been granted in 2015 
five technicians contracts from the 
Spanish government (convocatoria 
Promoción de Empleo Joven e 
Implantación de la Garantía 
Juvenil en I+D+i del Ministerio de 
Economía y Competitividad).  In 
addition, we have  signed 
Institutional agreements with two 
Laboratory technicians Professional 
schools in Barcelona (Escola 
Treball de Barcelona and Institut 
Martí i Pol) to hire laboratory 
technicians in training in our labs.

Phase contrast microscope Nikon 
TS100

Stereoscopic binocular magnifier 
Nikon SMZ 645

M2/130.2. Primary Cell Culture 
Room:
Biological Safety Cabinet Class II 
Nuaire NU-425-600E

Biological Safety Cabinet Telstar 
Bio-II-A

2horizontal flow cabinets Telstar 
AH-100

2incubators Jouan IGO 150 cell life

2incubators Heracell 150i

Incubator Thermo Scientific Midi40

Phase contrast microscope TS-100

Stereoscopic binocular magnifier 
Nikon SMZ 645

Magnifier binocular stereoscopic 
camera Nikon SMZ 800 DS-5M-L1 
and monitor DS

Stereoscopic binocular magnifier 
Meiji EMZ

Amaxa Nucleofector® II

Associated Equipment To Cell 
Culture Rooms:
Autoclave Autester E-75 Selecta 
DRY

Autoclave 12l Mediclave Selecta

Poupinel Selecta Drytime

Nitrogen TankWarton Taylor 
LS-750-BR

Nitrogen TankAir Liquide Arpege 
170

Container forstorage and transport 
of liquid nitrogen, Air Liquide 
TR-35

Person in charge:
Cristina Gutiérrez Salvador

hIstologY
 
The INc’s Histology Unit performs 
processing of different kind of tissue 
samples in order to qualitative and 
quantitative evaluate them through 
optical and/or confocal microscope 
techniques. 

tasks performed by the 
histology lab technician
 
Maintenance and coordination of 
the use of INc’s common equipment 
from their field of expertise.

Training in specific techniques 
developed by the specialist 
technician.

Mandatory training for users in 
self-service regime.

Execution of experimental procedures 
by the specialist technician.

techniques offered
 
Histological processing for paraffin 
embedding (only by technician)
 Tissue Processor
 Parafine embedding station

Histological processing for freezing

Microtomy: LEICA MICROTOME 
RM 2255 

Cryotomy: SME CRYOTOME 
THERMO  and CRYOSTAT LEICA 
CM3050S

Vibratome sectioning: LEICA VT 
1000S 

Stains (Hematoxylin-eosin, 
toluidine blue, cresyl violet, 
Hoechst), histochemistry and 
immunohistochemistry/
immunofluorescence: DAKO 
AUTOSTAINER and GENERAL 
LAB EQUIPMENT 

Support in multiplex analysis: 
MAGPIX

Person in charge:
Mar Castillo Ruiz

mICRosCope unIt:
 
The INc Microscope Unit 
facilitates experimental design, 
training and procedures in 
microscope imaging studies of 
different biological and research 
samples. The INc Microscope Unit 
has the following full-equipped 
instruments for quantitative and 
qualitative microscope analysis:

tasks performed by the 
microscope unit technicians:
 
Maintenance and coordination of 
the usage of different microscopes 
from the microscopy lab.

Technical support in working with 
microscopes and imaging 
processing softwares (ImageJ and 
Metamorph) for untrained users. 
This support is offered for INc’s 
equipment as well as for other 
external equipment, owned by 
UAB.

Obligatory training for auto-
service users.

Realization of experimental 
procedures by specialist 
technician.

equipment
 
Allows research studies in 3D 
image, multiple fluorescence and 
colocalization, in vivo imaging, 
studies of cellular intracellular 
calcium, pH, membrane potential, 
and others.

Confocal laser scanning microscope 
(Zeiss LSM 700): M1-147

Optical epifluorescence 
microscopes Nikon Eclipse 90i and 
80i: M1-147

Optical epifluorescence 
microscopes Nikon Eclipse 
TE2000-E i TE2000-U: M2-129.1
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The INc has had an average 
income of €3m/year with a 
maximum sum of about 
€5m in 2015 as a result of 
projects funded by the TV3 
Marathon in a competition 
for neurodegenerative 
illnesses and the 
agreements with industry, 
but principally by the last 
successful Spanish Project 
Calls (2015), where the INc 
obtained the 100% success. 
All the INc research groups 
have ongoing collaborations 
with foreign centers and 
successfully participate in 
international projects, 
including EU funded 
Projects, demonstrating the 
capability of our research 
groups to collaborate with 
other international groups. 

YEAR 2012 2013 2014 2015

puBlIC
funDIng
(totAl) 2.635.628,90 2.255.753,20  2.535.000,00  4.861.999,20

CompetItIVe
souRCes 1.365.337,80 981.136,10  1.316.924,65  1.500.000,00

FP 7/ H2020 383.874,00  717.264,00   1.500.000,00

INTERNATIoNAL
SoURCES 
(EXCLUDING
FP 7/ H2020)  164.075,00  321.985,00   

NATIoNAL 622.592,73  9.722,10  592.900,00  1.582.556,00

REGIoNAL
(CoMUNIDADES 
AUTóNoMAS) 251.239,00  193.022,00€  498.438,40

oTHERS 107.632,07  90.075,00  209.017,65€  63.800,00

non
CompetItIVe
souRCes 4.295,06     

REGIoNAL     
(CoMUNIDADES
AUTóNoMAS)  4.295,06    

oTHERS 
INDIRECT
INCoME 
FRoM UAB 1.265.996,16 1.274.617,16 1.218.075,42 1.217.204,84 
 
pRIVAte
funDIng
(totAl) 34.646,01  128.063,97  214.054,65   46.464,00

NATIoNAL  34.646,01  128.063,97  91.054,65   46.464,00

INTERNATIoNAL   123.000,00  
 
totAl
funDIng 2.670.274,90  2.383.817,10 2.749.054,70   4.908.463,20

overall our Institute has 
published 433 publications:  
75,5% of the total number of 
publications are in the 1st 
quartile and a 38% in the 1st 
decile. Moreover 34% of the 
publications during this period 
were done in collaboration with 
other research centers from 
Spain, whereas 37% of the 
publications included 
collaboration with international 
universities or research centers.  
The calculation of the research 
outputs was done with Scopus 
and only publications with INc 
staff members were included.
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funDeD ReseARCh pRoJeCts (2012-2015):
PrinciPal 
researcher

aguilera Ávila,
José

armario García, 
antonio

Barcia González, 
carlos

Bayascas ramirez, 
Jose ramon

casas louzao, 
caty

castellano lópez, 
Bernardo

claro izaguirre, 
enrique

clos Guillén,
Victoria

escorihuela agulló, 
rosa Maria

Funded By

Ministerio de 
Ciencia e 
Innovación

AGAUR

 
Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

American 
Association for 
Laboratory 
Animal Care 
(AALAS)

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

Instituto de 
Salud Carlos
III

Ministerio de 
Ciencia e 
Innovación

Fundació La 
Marató de TV3

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación 

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

aMount

88.330 €

15.000 €

266.200 €
 
 
 
 
278.300 €

19.150 $

96.800 €

60.000 €

11.900 €

145.200 €

189.000 €

108.900 €

164.400 €

108.900 €

87.750 €

148.570 €

121.000 €

66.500 €

duration

01/01/2010
31/12/2012

01/01/2014
31/12/2016

01/01/2012
31/12/2014

01/01/2015
31/12/2017
 
 
 
2014

15/04/2013
30/06/2014

01/01/2014
31/12/2015

01/01/2011
30/06/2014

01/01/2015
31/12/2017

01/01/2012
30/06/2015

01/01/2015
31/12/2017

01/01/2012
31/12/201

01/01/2015
31/12/2017

01/01/2013
31/02/2015

01/01/2010
31/12/2012

01/01/2010
31/12/2012

01/01/2009
31/12/2012

ProJect title 

Demostrar la acción neurotrófica del fragmento no tóxico C 
terminal de la toxina tetánica y su capacidad terapéutica en la 
enfermedad de Parkinson y en otras enfermedades 
neurodegenerativas

2014 SGR 1020 Neurobiologia de l’estrès i l’addicció 

SAF2011-28313: Efectos conductuales negativos persistentes 
tras situaciones traumáticas: interacción de los procesos 
epigenéticos con los glucocorticoides y con la vía del 
BDNF-TrkB

SAF2014-53876-R El estrés incontrolable en la adolescencia 
como factor de predisposición  a la psicopatología: papel de la 
reorganización de circuitos prefrontales y sistema 
dopaminérgico

GLAS2014: Biological validation of hair corticosterone as a 
biomarker of chronic stress in rats 
 
 

RD12/0028/0014 Red de trastornos adictivos

SAF2010-21274: Evaluación de los mecanismos y efecto 
neuroprotector del inhibidor de la RHo KINASA HA1007 en 
modelos experimentales de enfermedad del Parkinson

SAF2013-45178-P Dinámica microanatómica y mecanismos de 
formación de gliapses en neuroinflamación: control de la 
fagocitosis microglial en procesos neurodegenerativos

ISC3 PI10/00333: Contribución de la vía PDK1 a la degeneración 
neuronal. caracterización de ratones knock-in condicionales de 
PDK1 específicos de sistema nervioso

SAF2014-52813-R Participación de PDK1 en las respuestas a 
PI3K durante el desarrollo neuronal definida mediante el 
análisis de ratones knock-in de PDK1:implicación de patología 
mental

TV32011-110430: Boosting endogenous mechanisms for neural 
protection and repair after acute damage to the nervous 
system.

SAF2014-59701-R Reprogramación neuronal para promover 
los mecanismos endógenos de neuroprotección usando 
biología sintética en un modelo de degeneración retrógada de 
motoneuronas

BFU2011-27400: Implicación de los astrocitos y la microglía en 
la terminación de la respuesta inmunitaria y el establecimiento 
de la tolerancia en diferentes paradigmas

BFU2014-55459-P Papel de la IL6 y la IL10 en la modulación de 
las señales “cómeme/”no me comas” en neuronas y células 
gliales, en diferentes paradigmas

BFU2012-34987: Movilización catabolica citoprotectora de 
gotas lipídicas intracelulares generadas durante la privación de 
nutrientes

Biogénesis de gotas lipídicas: un nuevo proceso de 
autodigestión como estrategia de supervivencia al estrés

Efectos de los inhibidores de la acetilconinesterasa (huprina X 
y heterodimeros) en los procesos neurotóxicos y neurogénicos 
in vivo e in vitro: Papel de las isoformas -S y -R de la AChE

ISC3: Efectos del ejercicio físico voluntario en los ratones 
SAMP8: Estudio conductual y fisiológico 

PrinciPal 
researcher 

Fernández teruel, 
albert

Galea rodríguez de 
Velasco, elena

Giménez llort,
lydia

Giraldo arjonilla, 
Jesus

Guillazo Blanch, 
Gemma

hidalgo Pareja,
Juan

Jiménez Farrerons, 
Marcel

lizcano de Vega, José 
Miguel

lopez Blanco, 
Jose Manuel

Funded By

AGAUR

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Economía 
competitividad

ELA Foundation

Fundació La 
Marató
 de TV3

Ministerio de 
Economía y 
competitividad

Instituto  de 
Salud Carlos III 

European 
Community

Fundació La 
Marató
de TV3

Fundació La 
Marató de TV3

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Economía y 
Competitividad

Ministerio de 
Economía y 
Competitividad

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Economía y 
Competitividad

Fundació La 
Marató de TV3

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Economía y 
Competitividad

Ministerio de 
Ciencia e 
Innovación

aMount

16.000 €

157.969 €

72.600 €

94.075 €

98.563 €

117.000 €

37.500 €

162.293,00

79.375 €

165.100 €

121.000 €

157.300 €

70.000 €

94.380 €

77.440 €

183.271 €

90.750 €

192.252 €

139.150 €

duration

01/01/2014
31/12/2016

01/03/2010
15/03/2014

15/04/2013
30/06/2016

01/07/2013
30/06/2016

22/05/2015
31/12/2017

01/01/2013
31/12/2015

01/01/2010
31/12/2012

16/06/2011
15/06/2013

01/01/2010
31/12/2012

01/01/2012
31/12/2015

01/01/2011
31/12/2013

01/01/2015
31/12/2017

01/01/2013
31/12/2015

01/01/2012
31/12/2014

01/01/2015
31/12/2017

23/03/2015
23/02/2018

01/01/2010
31/12/2012

01/01/2013
31/12/2015

01/01/2011
31/12/2013

ProJect title 

2014 SGR 1587 Models animals i humans en
trastorns mentals

Genetics of anxiety in genetically heterogeneous
N/Nih and inbred Roman rats: diferential gene expression in 
target brain areas

PSI2013-41872-P Un modelo espontaneo de propensión 
esquizofreniforme en ratas: estudios con la cepa RHA vs las 
RLA y  las ratas heterogéneas NIH-HS

ELA no.2012-033C1B Cellular proteolysis and oxidative stress 
as intertwined therapeutic targets in X.ALD: Preclinical studies

TV3-20141430: Deciphering the link between astrocyte 
reactivity and neuronal damage in Alzheimer’s disease 

BFU2012-38844 EL CREB ASTRoCITo CoMo DIANA 
TERAPEUTICA EN ALZHEIMER

ISC3 PI10/00283: Mortality risk in Alzheimer’s disease 
associated to treatment with antypsichotic, risk factors and risk 
factors and preventive/therapeutical strategies: Studies in 
triple-transgenic 3xTgAD mince

NEoNATAL HI INJURY.PIIF-GA-2009- 

TV32011-110531 Modulation of immune receptors function 
as a novel therapeutic strategy for acute CNS damage.
 

TV32011-110230: Validation of mGlu4 as a therapeutic target for 
multipotential treatment of spinal cord injury.

Modelización matemática de las interacciones alostéricas 
complejas de los receptores acoplados a proteínas G: 
aproximaciones mecanísticas y probablísticas 
(GPCR-MATHMoDEL)

SAF2014-58396-R Investigación mediante métodos 
matemáticos, computacionales y bioquímicos del crosstalk 
entre los receptores mGlu5 y D2: relevancia para el tratamiento 
de la esquizofrenia.

PCIN-2013-018-C03-02 Deciphering the role of peripheral and 
central nervous system metabotropic glutamate receptors in 
neurophatic pain with photoactivable ligands

PSI2011-26862: Potenciación de la atención y de la memoria en 
modelos animales de déficit cognitivo
por envejecimiento y lesión cerebral

PSI2014-52660-R Potenciación de la memoria relacional y la 
memoria de trabajo mediante estimulación cerebral en 
animales con déficit cognitivo: conducta y neurofisiología

Role of IL-6 trans-signaling in a mouse model of Alzheimer’s 
disease

Papel del sulfhídrico (H2S) como neuromodulador de la 
motilidad intestinal. Interacciones con la via nitrérgica y 
purinérfica

IPT-2012-0614-010000 AB-Therapeutics, SL: Nuevas 
aproximaciones terapéuticas basadas en derivados de ácidos 
grasos esenciales dirigidos a enfermedades oncológicas y 
neurológicas

Regulación de la progresión meiótica y muerte del oocito por 
proteínas quinasas de estrés
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PrinciPal 
researcher

lopez Vales, 
ruben

Martínez Perea, 
Vicente

nadal alemany,
roser

navarro acebes, 
Xavier

ortiz, Jordi

Pallarés anyo,
Marcos

Funded By

International 
Foundation for 
Research in 
Paraplegia

International 
Foundation for 
Research in 
Paraplegia

Fundació La 
Marató de TV3

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

AGAUR
Generalitat de 
Catalunya

European 
Commission

European 
Commission

European 
Commission

European 
Commission

European 
Commission

European 
Commission

Ministerio de 
Ciencia e 
Innovación

Instituto de 
Salud Carlos III

Ministerio de 
Economía y 
Competitividad

Ministerio de 
Economía y 
Competitividad

aMount 

87.395,00 €

123.000,00 €

200.000 €

157.300 €

94.380 €

90.377 €

15.550 €

30.000 €

141.594 €

30.000 €

429.410 €

100.000,00 €

472.400,00 €

490.809 €

266.453 €

689.232 €

181.500 €

145.000 €

157.300 €

64.350 €

duration 

01/05/2011
30/04/2013

01/11/2014
31/10/2016

01/01/2012
31/05/2015

01/01/2014
31/12/2016

01/01/2010
31/12/2012

29/11/2011
08/05/2014

01/01/2009 
31/12/2010

30/12/2011
30/06/2013

01/01/2015
31/12/2017

01/01/2014
31/12/2016

01/05/2008 
30/04/2012

15/09/2010 
14/08/2014

01/10/2011 
30/09/2015

01/03/2012
28/02/2015

01/09/2013
31/08/2017

01/11/2013 
31/10/2017

30/12/2010
30/06/2012

01/01/2013
31/12/2016

01/01/2015
31/12/2017

01/01/2013
31/12/2015

ProJect title 

Lysophospathidylcholine as a new therapy to modulate 
inflammation after spinal cord injury

Role of pro-resolving lipid mediators in SCI

TV32011-110310 Therapeutic role of IL-37 in spinal cord injury.

SAF2013-48431-R Participación de los receptores del ácido 
lisofosfatídico en la fisiopatología de la lesión medular

BFU2009-08229: Influencia de la microbiota intestinal en los 
mecanismos nociceptivos viscerales y la función barrera 
intestinal

2011/021 Consecuencias de la negligencia y el maltrato infantil 
sobre la vulnerabilidad al alcoholismo: transmisión 
intergeneracional a través de modificaciones epigenéticas en la 
línea germinal paterna

ACC.INTEGR.HISP-HUNG.DoRA, ZELEN Papel de la conducta 
materna en el desarrollo de la conducta depresiva en ratas 
Bratlleboro

PSI2011-13773-E Evaluación de la conducta de riesgo en 
roedores

RTC-2015-3898-1 (oryzon Genomics, SA): Evaluación de la 
eficacia de inhibidores epigenéticos en modelos experimentales 
de indicaciones neurológicas

2014 SGR 201 Grup de Neuroplasticitat i Regeneració

“Transverse, intrafascicular multichannel electrode system for 
induction of sensation and treatment of phantom limb pain in 
amputees”

Role of lysophosphatidic acid in the pathophysiology of spinal 
cord injury - RoLPASCI

Biohybrid 
templates for peripheral nerve regeneration- BIoHYBRID

FP7-280778: MERIDIAN- Micro and Nano Engineered Bi-
Directional Carbon Interfaces for Advanced Peripheral Nervous 
System Prosthetics and Hybrid Bionics

FP7-602547-EPIoNE Natural sensory feedback for phantom 
limb pain modulation and therapy-EPIoNE

FP7-611687: Neurocontrolled Bidirectional Artificial upper limb 
and hand prosthesis- NEBIAS

SAF2009-12495: Respuesta medular al trasplante de glía 
envolvente y de células estromales de la médula ósea: estudios 
in vitro e in vivo

RD12/0019/0011 Red de Terapia Celular -TerCel

SAF2014-58396-R Investigación mediante métodos 
matemáticos, computacionales y bioquímicos del crosstalk 
entre los receptores mGlu5 y D2: relevancia para el tratamiento 
de la esquizofrenia.

PSI2012-36646: alteracion de los niveles endogenos de 
neuroesteroides durante el desarrollo: inhibicion tonica 
hipocampal y vulnerabilidad al abuso de drogas

PrinciPal 
researcher

Pallarés anyo,
Marcos

Portell cortés,
isabel

Quintana romero, 
albert

rodríguez Álvarez, 
José

saura antolin,
carlos alberto

segura torres,
María del Pilar

torrubia Beltri,
rafael

yuste Mateos,
Victor Jose

Funded By

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Economía y 
Competitividad

Ministerio de 
Ciencia e 
Innovación 

H2020 European 
Commission

AGAUR

AGAUR

Fundació La 
Marató de TV3

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Economía y 
Competitividad

Ministerio de 
Ciencia e 
Innovación-
INSCIII

BrightFocus 
Foundation

BrightFocus 
Foundation

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Economía y 
Competitividad

Ministerio de 
Economía y 
Competitividad

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Ciencia e 
Innovación

Ministerio de 
Economía y 
Competitividad

aMount 

93.170 €

77.440 €

105.270 €

1.500.000,00

46.800 €

30.000 €

190.875 €

169.400 €

181.500 €

32.700 €

249.000 $

249.000,00

205.700 €

229.000 €

60.500 €

89.419 €

50.245 €

42.350 €

105.300 €

duration

01/01/2010
31/12/2012

01/01/2015
31/12/2017

01/01/2010
31/12/2013

01/05/2015 
30/04/2020

01/01/2009
31/12/2014

01/01/2014
31/12/2016

20/04/2015
31/12/2017

01/01/2012
31/12/2014

01/01/2015
31/12/2017

01/01/2008
31/12/2012

01/07/2014
30/06/2017

01/07/2014
30/06/2017

01/01/2011
31/12/2013

01/01/2014
31/12/2016

01/01/2014
31/12/2016

01/01/2010
31/12/2013

01/01/2010
30/06/2013

01/01/2012
31/12/2012

01/01/2013
31/12/2015

ProJect title 
 

Relación de la allopregnanolona neonatal con los procesos 
cognitivos complejos en edad adulta, efectos de la separación 
maternal temprana y papel del hipocampo.

PSI2014-55087-R Ejercicio físico como tratamiento crónico para 
reducir el déficit cognitivo producido por daño cerebral 
traumático

Ejercicio físico y adrenalina: estudio de la recuperación 
cognitiva en animales con daño cerebral traumático

Elucidating Neuronal Susceptibility to Mitochondrial Disease

SGR2009-1231: Grup de mecanismes de supervivència cel·lar 
de l’Institut de Neurociències de la Universitat Autònoma de 
Barcelona

2014 SGR 984 Recerca biomèdica en neurodegeneració 
(REBINE)

TV3-20143610: Searching new biomarkers and therapeutic 
targets related to cognitive deficits in early stages of 
Alzheimer’s Disease

SAF2011-30281: Regulación de la señalización mediada por los 
receptores con dominios de muerte por antagonistas y miRNAs 
como estrategia protectora en la isquemia cerebral

SAF2014-59697-R Mecanismos moleculares implicados en la 
disfunción de las sinápsis glutamatérgicas en fases tempranas 
de la enfermedad de Alzheimer

Red de Investigación Cooperativa en Neurovascular RENEVAS 

GRANT AGREEMENT 200611. Memory loss in Alzheimer 
disease: underlying mechanisms and therapeutic targets 
(MEMoSAD)

A2014417S Transcriptional mechanisms of memory loss in 
Alzheimer’s disease

Análisis del transcriptoma en ratones transgénicos de la 
enfermedad de Alzheimer (TRANSCRIPToMAD)

SAF2013-43900-R Mecanismos transcripcionales de 
pérdida de memoria en ratones transgénicos de la 
enfermedad de Alzheimer

PSI2013-41018-P Potenciación cognitiva mediante 
estimulación cerebral reforzante: conducta, plasticidad 
sináptica y neurogénesis

Potenciación y recuperación de la memoria mediante 
Autoestimulación Eléctrica Intracraneal en ratas con y sin 
daño cerebral: Conducta, sistemas neurales y mecanismos 
moleculares.

La generalización del miedo condicionado y el 
condicionamiento del medio a estímulos socialmente 
relevantes como marcadores de vulnerabilidad a la 
ansiedad patológica.

SAF2011-24081: ¿Diferentes formas de morir, mismas 
consecuencias?: importancia de la correcta activación del 
sistema endonucleásico ICAD/CAD durante la apoptosis.

SAF2012-31485: Regulación del sistema apoptótico 
endonucleasico icad/cad en diferentes paradigmas 
citotóxicos y con secuencias en la señalización de células 
tumorales
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ICReA ACADemIA 2013

Alberto Fernandez Teruel is 
Professor of Psychiatry and Legal 
Medicine and member of the 
Institut de Neurociències. The 
research of Dr. Fernandez Teruel 
aims to improve the knowledge of 
the psychological, neurobiological 
and genetic characteristics of 
various psychological and 
neurological diseases such as 
stress-related processes, 
impulsiveness, addiction, 
schizophrenia or aging. 

Carlos Barcia and Victor Yuste: 
TALENCIA PRoGRAM CoNTRACTS 
(UAB-Banco Santander 2015)

Roser nadal: ICREA ACADEMIA 
AWARD 2014

Alberto fernández teruel: ICREA 
ACADEMIA AWARD 2013

Adolf tobeña:  Award “PREMIS 
CRíTICA SERRA D’oR” de Recerca 
2014 by the book Devots i 
descreguts. Biologia de la 
religiositat. 

Ignacio morgado:  2014 PREMI 
ATLAS,  Neuroscience Divulgation
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tAlenCIA pRogRAm 
ContRACts 2015

Carlos Barcia from Institut de 
Neurociències and Victor Yuste 
from the Department of 
Biochemistry and Molecular 
Biology and members of the 
Institut de Neurociències 
received the UAB-Banco 
Santander Talentia Grants, which 
are aimed at retaining successful 
researchers at theUniversitat 
Autònoma de Barcelona. Carlos 
Barcia examines the role of 

microglia in neurodegenerative 
diseases such as Parkinson’s 
disease, as well as in brain 
tumors. Victor Yuste investigates 
the molecular mechanisms 
involved in the induction of cell 
death, and the mechanisms of 
resistance to death in cancer cells 
of glioblastoma.

pRemIo AtlAs 2014

Igancio Morgado

ICReA ACADemIA 2014

Roser Nadal Alemany is 
Professor at the Department of 
Psychobiology and Methodology of 
Health Sciences and member of 
the Institut de Neurociències. Her 
research deals with the 
mechanisms by which stress 
increases vulnerability to 
psychopathology, such as anxiety, 
addiction, post-traumatic stress, 
depression or impulsivity, using 
animal models. Dr. Nadal is 
especially interested in individual 
differences in stress reactivity and 
the factors involved in resistance to 
the negative effects of it.
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Molecular, cellular, developmental, 
systems, behavioural, 
computational and clinical 
neuroscience are strongly 
represented at INc, through many 
consolidated Groups, most of them 
endorsed as excellence research 
groups by the AQU (SGR groups, 
Agencia de Qualificació 
Universitaria) of Catalonia 
Administration.  During the 2012-
2015, an important part of the INc 
members were organized in 10 
consolidated SGR groups. With over 
40 Principal Investigators, the INc is 
one of most productive research 
University centers in Spain.
The research of the INc was 
organized in three strategic 
research programmes with 
several longitudinal and 
transversal groups during 2012-
2015. The main research lines have 
been: Behavioral Neuroscience, 
Neurodegeneration and 
Neuroregeneration. 

Behavioral neuroscience
 
Memory potentiation and recovery 
in damaged brain  
Neurobiology of stress and 
addiction 
Animal and human Models in 
Mental Disorders 
Pharmacology of drug addiction  
 
neuroDegeneration and Aging
 
Cell signalling and apoptosis
Synaptic dysfunctions in Alzheimer 
Disease
Neuroinflammation and oxidative 
stress
Systems Pharmacology and 
Bioinformatics
Glial role in neurodegenerative 
diseases
Signalling in health and mental 
diseases
Molecular and cellular mechanisms 
in motoneuron degeneration

neuroRegeneration and Repair
 
Regeneration and reinnervation 
after peripheral nerve injuries.
Physiopathology and treatment of 
neuropathic pain and peripheral 
neuropathies.
Molecular and cellular mechanisms 
in motoneuron degeneration.
Development of biocompatible 
artificial nerve grafts.
Glial cell and stem cell transplants 
for the repair of spinal cord injuries.
Modulation of the inflammatory 
response in CNS injuries.
Evaluation of neural interfaces for 
neuroprostheses in rehabilitation of 
the injured nervous system.
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 BehaVioral neuroscience
The “Neurobiology of Stress and 
Addiction” group (SGR 2014-1020) 
has two PIs: Dr Antonio Armario 
(coordinator) and Dr Roser Nadal. 
The group has been focused in 
three main issues: (i) The 
characterization of novel putative 
markers of brain neuronal 
activation during exposure to 
psychostimulants and stress; (ii) 
which are the factors determining 
adaptation of the animals to 
chronic stress, and the specificity 
of this phenomenon and, (iii) the 
characterization of long-term 
behavioral and neuroendocrine 
effects of stress during various 
developmental periods. It received 
funding from one of the networks 
of the Instituto de Salud Carlos III 
(RETICS, Red de Trastornos 
Adictivos), the Spanish Ministry of 
Science, the Plan Nacional sobre 
Drogas (Spanish Ministry of 
Health), and international 
associations (European Foundation 
for Alcohol Research; American 
Association for Laboratory Animal 
Science). The group has an intense 
activity of transference as proved 
by the “Endocrinology Service” 
(since 1985) and the “Rodent 
Behavioral Service” (2015) that 
they supervise.

The “Animal and Human Models 
in Mental Disorders” group (SGR 
2014-1587) include three main 
investigators, Dr. Albert 
Fernández-Teruel (coordinator), 
Dr Adolf Tobeña and Dr Rafael 
Torrubia. The research has been 
focused on: (i) The neurogenetics 
and quantitative genetics of 
anxiety and related processes in 
rodents. With their participation 
as partners in 2 European Project 
Consortiums (“EURATools”, 
contract nº LSHG-CT-2005-019015, 
2006-2010; “EURATRANS”, 
contract nº HEALTH-F4-2010-241504, 
2010-2014) they have contributed 
to the development of novel and 
unique genetic tools for the high-
resolution genetic mapping of 
complex traits (including biological 

disease-related phenotypes and 
behavioural/psychiatry-related 
traits) and to the identification of 
“Quantitative Trait Genes” for 
several of them, including a gene 
related to anxiety; (ii) 
environmental variables and 
mental health is focused on the 
neurobehavioural consequences 
and psychobiological mechanisms 
related with the practice of 
physical activity and/or diet.  
The “Memory Potentiation and 
Recovery in Normal and Brain 
Damaged Rats” group (SGR 2014-
0511) includes 5 main investigators: 
Dr Margarita Martí-Nicolovius 
(coordinator), Dr Ignacio 
Morgado-Bernal, Dr Isabel 
Portell-Cortes, Dr Pilar Segura-
Torres and Dr Gemma Guillazo-
Blanch. The line of research is 
known for studying how cognitive 
functions can be enhanced even 
when there are detrimental effects 
on the nervous system as a result 
of brain injuries. The main results 
obtained in recent years have 
established that physical exercise 
improves memory in healthy 
individuals and also reverses 
cognitive deficits associated to 
brain damage. These therapeutic 
benefits of exercise seem to be 
related to neurotrophic and 
neuroprotective effects. Moreover, 
deep brain stimulation of the 
neural substrate of reward 
processing has also proved to be 
highly effective in treating different 
types of memory deficits.

neurodeGeneration and aGinG
The “Biomedical Research 
Group in Neurodegeneration” 
(SGR 2014-984) includes several 
PIs: Dr José Rodríguez-Alvarez 
(coordinator), Dr Carlos A. Saura, 
Dr Elena Galea, Dr José Aguilera 
and Dr Carlos Barcia. Since 2006, 
the group belongs to the 
Neurodegenerative Diseases 
Research Centres Network of 
Spain (CIBERNED), which is part 
of the Network of Centres of 
Excellence in Neurodegeneration 
(CIEN) that participates in the EU 
Joint Programme 

Neurodegenerative Disease 
Research (JPNDR). The research 
group is interested in the study of 
molecular and cellular mechanisms 
that regulate synaptic function and 
neuronal survival that are relevant 
for pathogenic mechanisms in 
neurodegenerative diseases, 
especially Alzheimer´s disease. 
The main scientific interests of the 
group are: i) Development and use 
of animal models and cell cultures 
for the study of neurodegenerative 
diseases; ii) Search for new 
molecular targets with therapeutic 
interest; iii) Development of new 
therapeutic strategies.

The “Research Group of Glia 
Cells” (SGR 2014-1464) has two 
main investigators, Dr Bernardo 
Castellano (coordinator) and Dr 
Berta González. The research 
team has been involved in the 
characterization of astrocytic and 
microglial reactivity in different 
experimental models. The studies 
have provided important data 
about the expression of certain 
cytokines, heat shock proteins, 
proinflammatory enzymes, etc., 
and also data concerning the 
molecular mechanisms involved in 
the cellular activation of these glial 
cell populations. Nowadays the 
research of the team is focused to 
investigate the effects exerted by 
both a pro-inflammatory 
(astrocyte-targeted production of 
IL6) and an anti-inflammatory 
(astrocyte-targeted production of 
IL10) environments in the 
modulation of the activation and 
deactivation of microglia, 
macrophages, dendritic cells and 
lymphocytes in different paradigm 
situations involving distinct 
immune system contribution. 
The “Neuroinflammation and 
Oxidative Stress” (SGR 2014-
0709) team is coordinated by Dr 
Juan Hidalgo: The group may be 
considered one of the leading 
groups in Spain in the area of 
neuroinflammation. Mostly 
centered in understanding the 
basic mechanisms underlying the 
neuropathology of animal models 

neuro- 
deGeneration 
and rePair

neuro- 
deGeneration
and aGinG

BehaVioral
neuroscience
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of Alzheimer’s disease, multiple 
sclerosis and traumatic brain 
lesions, this group uses disparate 
techniques and methods: from 
behavior to transcriptomics, from 
normal animals to transgenic mice, 
and so on.

The “Cell Signalling Mechanisms 
in Health and Metabolic, Mental 
and Cancer Diseases” group 
(SGR 2014-1621) includes several 
main investigators, Dr José M 
Lizcano (coordinator), Dr José R 
Bayascas, Dr Enque Claro, Dr 
Fernando Picatoste, Dr Néstor 
Gómez and Dr José M López-
Blanco. The research group 
focuses on unraveling the roles that 
deregulated signal transduction 
pathways play on human brain 
disease. In particular, the team is 
currently devoted to 
understanding the implication of 
the PI3K/PDK1, LKB1/BRSK, p38/
JNK/AMPK and PLCs signaling 
pathways in neurodegenerative 
and psychiatric disorders. . The 
team has been also building up a 
pipeline for innovation through the 
pre-clinical validation of new 
targets in collaboration with 
commercial companies interested 
in developing and/or validating 
new therapeutical compounds.

The “Group for the Study of 
Digestive Motility and its 
Alteration in Chronic diseases” 
(SGR2014-0789) includes several 
main investigators, Dr. Patrocinio 
Vergara Esteras (coordinator), Dr 
Marcel Jiménez Farrerons and Dr 
Vicente Martínez Perea. The 
research group focuses on the 
study of gastrointestinal motility 
and its disorders (dismotility) 
associated with different chronic 
pathologies, such as Alzheimer, 
Inflammatory Bowel Disease, 
Irritable Bowel Syndrome, 
diverticulosis, neurodegenerative 
diseases or disorders of 
swallowing or defecation. The 
studies conducted both in animal 
models and in human tissue 
samples, as well as clinical studies 
aim to deep in the understanding 

of the pathogenesis of dismotility 
and the development of new 
therapeutic targets.

The “Molecular 
Neuropharmacology and 
Bioinformatics” research group 
(SGR2014-1226) includes several 
main investigators, Dr. Jesús 
Giraldo (coordinator), Dr. James 
Dalton, Dr Carles Gil, Dr. Jordi 
Ortiz, Dr. David Roche and Dr 
Josefa Sabrià . The Laboratory of 
Molecular Neuropharmacology 
and Bioinformatics is composed of 
two branches: computational and 
experimental. The computational 
branch develops mathematical 
and molecular modelling of G 
protein-coupled receptor 
allosterism and oligomerization. 
The experimental branch studies 
the lipid raft environment of 
receptors and obtains evidence of 
their assembly forming oligomers 
in tissue and their functional role. 
The combination of these two 
approaches constitutes a powerful 
strategy of self-feedback within 
the group oriented to provide solid 
science of the highest impact and 
quality for transfer to academy 
and industry.

neuroreGeneration and 
rePair
The “Neuroplasticity and 
Regeneration” group (SGR 2014-
0201) is a multidisciplinary 
research group working on 
regeneration and recovery after 
peripheral nerve and spinal cord 
lesions and neurodegenerative 
diseases. It includes several PIs: 
Dr Xavier Navarro (coordinator), 
Dr Esther Udina, Dr Rubèn 
López-Vales and Dr Caty Casas. 
The research projects of the group 
during the last years deal with: 
regeneration and reinnervation 
after peripheral nerve injuries, 
biocompatible artificial nerve 
grafts, cell transplants for the 
repair of injuries in the peripheral 
and central nervous system, 
neuropathic pain, motoneuron 
degeneration diseases, and neural 
electrodes for interfacing the 

injured nervous system. The group 
has a long and recognized 
experience in the field of 
regeneration, repair and plasticity 
of the nervous system. The team 
has participated in several EU 
projects GRIP (ESPRIT 
LTR#26322), CYBERHAND 
(IST2001-35094), NEUROBOTICS 
(IST-001917), TIME (ICT2008-
224012), AXREGEN (FP7- MC-
214003-2), BIOHYBRID (FP7-
278612), MERIDIAN (FP7-280778-
2), EPIONE (FP7-602547), 
NEBIAS (FP7-611687). The group 
is member of the Network Center 
for Neurodegenerative Diseases 
(CIBERNED) and the Cell Therapy 
Network (TERCEL).

01

02

01. and 02.
microtome.
Device used for thin 
tissue preparation, 
which will be used, for 
example, for histological 
stanning or electron 
microscopy.
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Disease
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Neurobiological and Genetic 
Basis of Mental and 
Neurological Diseases

Dr Rafael torrubia
Human Lab, Medical 
Psychology Unit

02. AnImAl AnD humAn 
moDels In mentAl 
DIsoRDeRs  
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gRoup leADeR 
 
Antonio Armario García 
Full professor

Roser Nadal
Associate professor
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Francesc Xavier Belda     
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Inés Cordón
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Assistant professor
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Predoctoral fellow
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Predoctoral fellow
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strateGic oBJectiVes
1. Understanding brain processing of stressors and the 
usefulness of different biological markers of neuronal 
activation.

2. Processes and mechanisms involved in adaptation to 
chronic stress.

3. The impact of stress in psychopathology and the 
underlying neurobiological mechanisms.

Main research lines
1. To identify brain areas and neuronal phenotypes 
activated by exposure to emotional and pharmacological 
(i.e. addictive drugs) stressors. We use expression of 
immediate early genes (IEGs) such as c-fos and arc and 
epigenetic changes (i.e. histone phosphorylation and 
acetylation). our hypothesis is that epigenetic changes 
are more restricted that expression of IEGs and can help 
identifying critical brain areas and neurons. With these 
tools we are exploring how simultaneous exposure to 
two stressors or to stressors and addictive drugs interact 
in the brain.

2.  After repeated exposure to a wide range of 
predominantly emotional stressors, there is a reduction 
of the response to the same (homotypic) stressor that is 
observed at physiological (i.e. hypothalamic-pituitary-
adrenal hormones) and behavioural levels. Adaptation is 
also observed in brain expression of IEGs. our main 
purposes are to identify cognitive/emotional processes 
involved in adaptation as well as the brain areas and 
neurochemical mechanisms involved. one of our main 
hypotheses is that adaptation to repeated stress is not a 
simple habituation process, as usually assumed, but a 
complex brain process that may involve cognitive aspects 
and associative signals. A second one is that adaptation to 
stress is so difficult to block pharmacologically or by 
brain lesions because it likely involves several different 
brain pathways and neurochemical processes acting in a 
parallel and redundant way.

3.  It has been known for decades that exposure to stress 
in humans is involved in the development of 
psychopathologies including anxiety, depression and drug 
addiction. More recently, it has been demonstrated that a 
single exposure to certain severe stressors can result in 
long-lasting neuroendocrine, cognitive and emotional 
changes, reminiscent of post-traumatic stress disorder 
(PTSD). our purpose is to characterize the characteristics 
of stressors that determine their psychopathological 
impact, as well as the biological basis of individual 
differences in resilience or vulnerability to the 
consequences of stress. In this regard, one of our main 
focuses is the activation of the HPA axis and its key brain 
regulator, the corticotropin-releasing factor/hormone 
(CRF o CRH), which has been demonstrated to constitute 
a critical biological link between stress and 
psychopathology. In addition, we have obtained evidence 
that activation of BNDF-trkB pathways in critical areas 
such as the hippocampal formation and the amygdala 
may also be important to limit the negative consequences 
of severe stressors.
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01-02. 
IF-FISH confocal 
microscopy images of 
rat brain after 30 
minutes of forced swim. 
(1) Nucleus Accumbens 
labeling: cellular nuclei 
(blue), FosB/ΔFosB 
(red), D2-R mRNA 
(green) and c-fos mRNA 
(yellow). (2) Medial 
prefrontal cortex 
labeling:  FosB/ΔFosB 
(red), v-glut1 mRNA 
(green) and c-fos mRNA 
(yellow).
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strateGic oBJectiVes
Current and future research of our group/laboratory is 
aimed at improving knowledge on the psychological, 
neurobiological and genetic basis of several psychological 
and neurological diseases. Progress towards these 
objectives is based on the use of several resources and 
experimental approaches, namely: 1) The 
psychogenetically-selected RHA-I and RLA-I inbred rats, 
which markedly differ in anxious/stress (behavioural and 
hormonal) responses and incentive/drug-seeking, are a 
good model to study the neurobiological and genetic basis 
of anxiety and drug addiction. 2) Besides the use of these 
RHA-I and RLA-I strains, the N/Nih-HS genetically 
heterogeneous rat stock (maintained at our lab) is a 
powerful resource which is being used for fine (high 
resolution) genetic mapping of complex disease-related 
phenotypes like anxiety/fearfulness/depression, multiple 
esclerosis, blood pressure, diabetes-related traits and 
other endocrine and immunological traits. 3) The triple 
transgenic 3xTgAD mice are also a powerful model for 
Alzheimer dementia, which is used at our lab to investigate 
the possibilities of preventing or delaying the appearance 
of neuropathological and behavioural symptoms of 
dementia following infantile/juvenile environmentally-
enriched treatments.

Main research lines
Neurogenetics of anxiety and genetics of disease-related 
neural (and non neural) phenotypes in rats.
Using the N/Nih-HS and RHA/RLA rats, and funded by SAF-
2003-03480 (IP: A. Fernandez-Teruel), by the Welcome Trust 
(J. Flint, UK) and by a FP6 european grant (IP: Timothy 
Aitman, London. IP Partner 11: A. Fernandez-Teruel), this 
research line is carried out in collaboration with the groups 
of Drs. Jonathan Flint (oxford), Peter Driscoll (Switzerland), 
Tomas olsson (Sweden), Dominique Gauguier (oxford), 
Norbert Hubner (Berlin), Rickard Holdmdal (Sweden), Anna 
Dominizak (Scottland) and 10 other european research labs.

Effects of postnatal stimulation (neonatal handling) and 
environmental enrichment on neuromorphological, 
neurochemical and behavioural anomalies related with 
aging and dementia.

In collaboration with Dr. F.M. LaFerla (California, USA) a 
colony of 3xTgAD mice (a very recent Alzheimer model) has 
been established in our lab. Funding for this research line 
has been obtained from I+D (Spanish Ministery of 
Education and Science, 2006-2008) and “Marató de TV3” 
(IP: Lydia Giménez-Llort; Collaborators: Dr. F.M. LaFerla, 
UCI, USA i Dr. B. Johansson, Karolinska Institute, 
Stockholm; Dr. C. Sanfeliu, CSIC, Barcelona, Spain).
Environmental enrichment, physical exercise and/or 
special diets in rodents: Long term behavioral and 
biochemical effects.

This research line is being developed in collaboration with Prof. 
Margarita Prunell ( Universidad de La Laguna, Spain), Dr. 
Yolanda Peña (University of Essex, UK), Prof. Mercedes Unzeta 
(Dept. Bioquímica, UAB), Profs. Juan Hidalgo and Antonio 
Armario (Dept. Biologia Cel.lular i Fisiologia), and Prof. Roser 
Nadal (Area Psicobiologia, Facultat de Psicologia, UAB).
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strateGic oBJectiVes
The study of vulnerability to a number of mental disorders 
(personality disorders, anxiety disorders and affective 
disorders) related to the functioning of the aversive and the 
appetitive neural systems. This aim implies research on 
the basic psychological processes involved in the onset and 
maintenance of the disorders, individual differences in 
these processes and the relating neurobiological 
structures. Research methodology includes: a) 
development and adaptation of assessment scales for the 
selection of samples; neuropsychological laboratory tasks; 
psychophysiological measures; and d) structural and 
functional neuroimage techniques.  
 
Main research lines
Psychophysiology of vulnerability to anxiety disorders
Research of the basic psychological mechanisms involved 
in the processes of fear and anxiety acquisition in 
subclinical populations using startle reflex and 
electrodermal activity as indexes of affective processing.
Neurobiological correlates of mental disorders using 
neuroimage techniques
Research, using fMRI techniques, of the brain functioning 
associated with a number of mental disorders (mainly 
anxiety) and of possible vulnerability factors for suffering 
these disorders.  

The aversive and appetitive neural systems as vulnerability 
dimensions to psychopathology
Study of the role of aversive and appetitive systems as 
vulnerability factors to  several disorders (obsessive-
compulsive, major depression, bipolar disorder and 
psychopathic personality). A psychometric methodological 
approach is used in clinical and subclinical populations 
and, in some cases, neuropsychological and learning 
laboratory tasks.

Adaptation and standardization of instruments for 
psychological  diagnosis and assessment
This line of research has the aim of providing the scientific 
community with a number of assessment instruments 
which are relevant for research and clinical purposes. It 
encompasses the adaptation of published questionnaires 
to our cultural context and the development of new ones.
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strateGic oBJectiVes
our research  project aims to investigate different brain 
treatments which could fundamentally enhance attention 
and memory processes in animal models of cognitive 
impairment. Such a deficit will derive from the ageing and 
cerebral lesions or inactivations which copy certain 
alterations observed in certain neurodegenerative 
diseases, such as Alzheimer’s and Parkinson’s, and 
clinical syndromes such as diencephalic amnesia. To this 
end we will use cognitive deficit models in old rats and 
cognitive deficit models in young rats by the infusion of 
cholinergic or glutamatergic antagonists in target 
structures of the basal forebrain (BF) or by lesions or 
reversible inactivations of the intralaminar thalamic 
nuclei (ILN). The main objective will be to revert the 
cognitive deterioration resulting from the normal process 
of ageing or induced by a lesion through intracerebral 
infusion, in target regions of BF and ILN, of drugs that are 
currently being assessed as possible cognitive 
enhancers: d-cycloserine or S18986 (glutamatergic 
enhancers) or FG7142 (GABAergic inhibitor). The 
effectiveness of such treatments will be assessed in 
behavioral models based on olfactory tasks of ethological 
and clinical relevance, and also in paradigms of 
instrumental conditioning which will allow us to evaluate 
attention processes, working memory and cognitive 
flexibility. Apart from the advance in the development of 
possible treatments aimed at improving certain cognitive 
functions, the achievement of the proposed objectives will 
allow us to explain the neurophysiological bases of the 
effects of such treatments. This information is relevant in 
discovering possible cerebral targets or neurochemical 
mechanisms on which new therapeutic methods effective 
in enhancing attention, memory or behavioral flexibility, 
among other cognitive functions, can act.

Main research lines
our main project entitled “Attentional and memory 
enhancement in animal models of cognitive impairment 
resulting from the normal process of ageing or induced by 
brain lesions”  includes different experiments aimed at:

1. To investigate the ability of glutamate modulators to 
reverse cognitive deficits in young animals with lesion or 
inactivation of key structures in certain 
neurodegenerative diseases.

2. To investigate the ability of glutamatergic and 
GABAergic modulators to reverse cognitive deficits in 
older animals with functional alterations associated with 
normal aging.

3. To study the neurophysiological mechanisms underlying 
the potentiation treatments of cognitive functions.

PuBlications
portero-tresserra m, Del olmo n, martí-nicolovius m, 
guillazo-Blanch g, Vale-martínez A. D-cycloserine 
prevents relational memory deficits and suppression of 
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hippocampus. Eur Neuropsychopharmacol. 2014 Nov; 
24(11):1798–807. 

Yefimenko n, portero-tresserra m, martí-nicolovius m, 
guillazo-Blanch g, Vale-martínez A. The AMPA receptor 
modulator S18986 in the prelimbic cortex enhances 
acquisition and retention of an odor-reward association. 
Neurosci Lett. 2013 Ago; 548:105–9.

portero-tresserra m, martí-nicolovius m, guillazo-
Blanch g, Boadas-Vaello p, Vale-martínez A. 
D-cycloserine in the basolateral amygdala prevents 
extinction and enhances reconsolidation of odor-reward 
associative learning in rats. Neurobiol Learn Mem. 2013 
Feb; 100:1–11. 

Villarejo-Rodríguez I, Boadas-Vaello p, portero-
tresserra m, Vale-martínez A, martí-nicolovius m, 
guillazo-Blanch g. Learning deficits in an odor reward-
task induced by parafascicular thalamic lesions are 
ameliorated by pretraining D-cycloserine in the prelimbic 
cortex. Behav Brain Res. 2013 Feb; 238:289–92. 

portero-tresserra m, Cristóbal-narváez p, martí-
nicolovius m, guillazo-Blanch g, Vale-martínez A. 
D-cycloserine in prelimbic cortex reverses scopolamine-
induced deficits in olfactory memory in rats. PLoS one. 
2013 Gen; 8(8):e70584. 
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strateGic oBJectiVes
our research group studies the effects of regular exercise 
and epinephrine on cognitive processes. Currently, our 
research is mainly aimed at reducing cognitive impairment 
caused by traumatic brain injury by means of physical 
exercise treatment, and at studying the neurobiological 
mechanisms (neurogenesis, neuroprotection, etc.) that 
may mediate the effects of this treatment. Additionally, we 
want to study whether certain drugs, such as citicoline or 
edaravone, can be combined with physical exercise to 
enhance the benefits of the latter.

Keywords: Physical exercise, epinephrine, traumatic 
brain injury, learning and memory, object recognition 
memory, cognitive deficits, neurogenesis, 
neuroprotection.

 
Main research lines
Improvement of learning and memory by post-training 
epinephrine administration.

Improvement of learning and memory by voluntary 
physical exercise.

Reduction of cognitive deficits produced by traumatic 
brain injury by physical exercise treatment.
Study of the ability of several pharmacological agents, 
when used in combination with physical exercise, to 
enhance the benefits of the latter on cognitive deficits 
induced by traumatic brain injury.

PuBlications
Amorós-Aguilar l, portell-Cortés I, Costa-miserachs D, 
torras-garcia m, Coll-Andreu m.
Traumatic brain injury in late adolescent rats: effects on 
adulthood memory and anxiety. Behav Neurosci. 2015 
Abr; 129(2):149–59.  PMCID: PMC25730123

Jacotte-simancas A, Costa-miserachs D, Coll-Andreu m, 
torras-garcia m, Borlongan C V, portell-Cortés I.
Effects of voluntary physical exercise, citicoline, and 
combined treatment on object recognition memory, 
neurogenesis, and neuroprotection after traumatic brain 
injury in rats. J Neurotrauma. 2015 Mai; 32(10):739–51.
PMCID: PMC25144903

Jacotte-simancas A, Costa-miserachs D, torras-garcia 
m, Coll-Andreu m, portell-Cortés I.
Effect of voluntary physical exercise and post-training 
epinephrine on acquisition of a spatial task in the barnes 
maze. Behav Brain Res. 2013 Jun; 247:178–81.
PMCID: PMC23557692

Dentate gyrus area in the 
hippocampal rat brain 
showing immunoreactivity for 
BrdU (green, cell proliferation) 
and DCX (red, inmature 
neurons). Nuclei were 
counterstained with Hoechst 
(blue). Isabel Portell and David 
Costa.
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01.
Myelin stain (luxol fast blue) at 
different coronal sections of 
the rat brain

02.
Cresyl violet stained coronal 
section of a rat brain after 
traumatic brain injury by 
means of the controlled 
cortical impact injury method. 
Besides the lesion cavity, 
morphological deformation of 
the hippocampal formation 
and enlargement of the lateral 
ventricle are observed. From: 
Amorós-Aguilar et al. (2015)

03.
NeuN+ stained cells in the 
hippocampal formation of a 
rat. From Amorós-Aguilar, 
doctoral dissertation

04.
Doublecortin 
immunohistochemical stain 
through the granular cell layer 
of the dentate gyrus in a rat 
with TBI after 7 weeks of 
voluntary physical exercise. 
From Amorós-Aguilar, 
doctoral dissertation
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04

02

01.
Double labelled BrdU+-DCX+ 
cells (arrows) in the granular 
cell layer of the dentate gyrus. 
Voluntary physical exercise 
increased neurogenesis in 
animals with traumatic brain 
injury . From Jacotte-
Simancas et al. (2015)

02.
NeuN+ cells in the hilus. 
Traumatic brain injury induced 
a loss of mature neurons in 
sedentary rats (LVS and LCS 
groups). TBI-induced neuron 
loss was partially reversed by 
voluntary physical exercise 
(LVE group) . From Jacotte-
Simancas et al. (2015)
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strateGic oBJectiVes
our research is addressed to study the cognitive-
behavioral processes, the neural systems and the 
molecular mechanisms involved in learning and memory 
modulation by intracranial self-stimulation (ICSS) in 
normal animals, as well as in brain damaged rats. We use 
Intracranial Self-Stimulation (ICSS) as a way to facilitate 
memory formation in normal rats or in rats with reduced 
memory capacities caused by aging or brain damage. We 
analyze different kinds of learning and memory tasks: 
implicit (Two-way active avoidance) and explicit (Morris 
water maze; Radial mazes). our main goal is to better 
understand the contribution of different brain structures 
(basal ganglia, hippocampus and amygdala) to the 
memory modulatory effect of ICSS, as well as the cellular 
and molecular mechanisms that underlay such 
enhancing cognitive effects. Those works will allow to 
establish hypotheses and to progress in the knowledge 
about the way through which ICSS facilitates memory, so 
that they will contribute, from the perspective of basic 
science, to the development of techniques and therapies 
capable of preventing or reducing neurodegeneration and 
its adverse effects on cognitive (memory) processes.

 
Main research lines 
our main project entitled “Potentiation and recovery of 
memory by intracranial self-stimulation in rats with or 
without brain damage: behaviour, neural systems and 
molecular mechanisms” includes different experiments 
aimed at studying:

1. the ability of ICSS treatment to revert or compensate 
memory deficits induced by experimental brain damage

2. the possible involvement of brain orexin system on the 
facilitative effect of ICSS

3. the involvement of changes in dendrites spines as 
putative substrate of memory facilitation

4. the detection of regions that are differentially activated 
by ICSS and likely involved on its memory facilitative effect

5. putative genes, and proteins, activated by ICSS in regions 
such as hippocampus and amygdala that could be related 
to the ICSS facilitative effects on learning and memory.

PuBlications
Chamorro-lópez J, miguéns m, morgado-Bernal I, 
Kastanauskaite A, selvas A, Cabané-Cucurella A, et al. 
Structural plasticity in hippocampal cells related to the 
facilitative effect of intracranial self-stimulation on a 
spatial memory task. Behav Neurosci. American 
Psychological Association Inc.; 2015 Des; 129(6):720–30. 

Kádár e, Ramoneda m, Aldavert-Vera l, huguet g, 
morgado-Bernal I, segura-torres p. Rewarding brain 
stimulation reverses the disruptive effect of amygdala 
damage on emotional learning. Behav Brain Res. 2014 
Nov; 274:43–52. 

Kádár e, huguet g, Aldavert-Vera l, morgado-Bernal I, 
segura-torres p. Intracranial self stimulation 
upregulates the expression of synaptic plasticity related 
genes and Arc protein expression in rat hippocampus. 
Genes Brain Behav. 2013 Nov; 12(8):771–9. 

Aldavert-Vera l, huguet g, Costa-miserachs D, ortiz sp 
de, Kádár e, morgado-Bernal I, et al. Intracranial self-
stimulation facilitates active-avoidance retention and 
induces expression of c-Fos and Nurr1 in rat brain 
memory systems. Behav Brain Res. 2013 Ago; 250:46–57. 
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01.
Highly magnified representative 
immunohistochemistry image 
of Arc protein expression in 
the CA1 subfield from one 
subject from the ICSS group 
(A) and one from the Sham 
group (B) (x400, scale bar 50 
µm; stereotaxic coordinates 
AP -2.56 bregma). White 
arrows indicate some Arc 

immunoreactive cell bodies, 
and the black arrow indicates 
some Arc immunoreactive 
cytoplasmic prolongations.

02.
Rat self-administering 
electrical stimulation in the 
medial forebrain bundle 
(Laboratori de Psicobiologia, 
INc, UAB).
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strateGic oBJectiVes
The principal aim of our research program is to evaluate 
the long-term impact of rearing conditions and lifestyle 
habits on brain and mental health. We have used 
environmental enrichment and handling manipulation and, 
more recently, exercise as a tool for improving brain 
functioning in adulthood and ageing. our rats (males and 
females) are subjected to a 30-min sessions of low-
moderate treadmill training (12m/min, 5 days/week) in 
order to reproduce a protocol widely recommended to 
humans. We are also introducing a high fat high sugar diet 
to our studies in order to investigate whether the practice 
of regular low-moderate exercise can interact with the 
negative effects of the bad eating. As a second strategy we 
use a model of senescence accelerated mice, where mice 
are housed in cages containing a running wheel for 
performing voluntary exercise. The long term effects of the 
different forms of exercise are evaluated on behavioural, 
physiological and biochemical parameters in adulthood 
and at advanced ages. The impact of the exercise protocols 
on the cardiovascular function is also studied through 
telemetric devices implanted in the animals.

Main research lines
1. To determine the effects of long-term low-moderate 
exercise on brain health, in terms of anxiety, stress 
responsiveness, mood and cognition in males and females.

2. To evaluate whether exercise can diminish the impact 
of the deterioration processes associated with ageing and 
neurodegenerative diseases.

3. To investigate the interaction of the regular moderate 
exercise with the bad eating habits, in terms of behavioral 
changes.

4. To characterize the behavioral profiles predisposed for 
practicing regular exercise and for eating the high fat 
high sugar diet.

5. To examine the effects of exercise as a treatment to 
diminish motor impulsivity and enhance the attentional 
performance.  

 

PuBlications
Bayod s, guzmán-Brambila C, sanchez-Roige s, lalanza 
Jf, Kaliman p, ortuño-sahagun D, et al. Voluntary 
exercise promotes beneficial anti-aging mechanisms in 
SAMP8 female brain. J Mol Neurosci. 2015 Feb; 
55(2):525–32. 

Bayod s, Del Valle J, pelegri C, Vilaplana J, Canudas Am, 
Camins A, et al. Macroautophagic process was 
differentially modulated by long-term moderate exercise 
in rat brain and peripheral tissues. J Physiol Pharmacol. 
2014 Abr; 65(2):229–39. 

Bayod s, mennella I, menella I, sanchez-Roige s, 
lalanza Jf, escorihuela Rm, et al. Wnt pathway 
regulation by long-term moderate exercise in rat 
hippocampus. Brain Res. 2014 Gen; 1543:38–48. 

sanchez-Roige s, lalanza Jf, Alvarez-lópez mJ, Cosín-
tomás m, griñan-ferré C, pallàs m, et al. Long-term 
wheel running changes on sensorimotor activity and 
skeletal muscle in male and female mice of accelerated 
senescence. Age (Dordr). 2014 Gen; 36(5):9697. 

lalanza Jf, Caimari A, del Bas Jm, torregrosa D, 
Cigarroa I, pallàs m, et al. Effects of a post-weaning 
cafeteria diet in young rats: metabolic syndrome, reduced 
activity and low anxiety-like behaviour. PLoS one. 2014 
Gen; 9(1):e85049. 

Cosín-tomás m, Alvarez-lópez mJ, sanchez-Roige s, 
lalanza Jf, Bayod s, sanfeliu C, et al. Epigenetic 
alterations in hippocampus of SAMP8 senescent mice 
and modulation by voluntary physical exercise. Front 
Aging Neurosci. 2014 Gen; 6:51. 

Alvarez-lópez mJ, molina-martínez p, Castro-freire m, 
Cosín-tomás m, Cristòfol R, párrizas m, et al. Rcor2 
underexpression in senescent mice: a target for 
inflammaging? J Neuroinflammation. 2014 Gen; 11:126. 

Alvarez-lópez mJ, Castro-freire m, Cosín-tomás m, 
sanchez-Roige s, lalanza Jf, Del Valle J, et al. Long-
term exercise modulates hippocampal gene expression in 
senescent female mice. J Alzheimers Dis. 2013 Gen; 
33(4):1177–90. 

Bayod s, Del Valle J, lalanza Jf, sanchez-Roige s, de 
luxán-Delgado B, Coto-montes A, et al. Long-term 
physical exercise induces changes in sirtuin 1 pathway 
and oxidative parameters in adult rat tissues. Exp 
Gerontol. 2012 Des; 47(12):925–35. 

lalanza Jf, sanchez-Roige s, gagliano h, fuentes s, 
Bayod s, Camins A, et al. Physiological and behavioural 
consequences of long-term moderate treadmill exercise. 
Psychoneuroendocrinology. 2012 Nov; 37(11):1745–54. 

Andero R, Daviu n, escorihuela Rm, nadal R, Armario A. 
7,8-dihydroxyflavone, a TrkB receptor agonist, blocks 
long-term spatial memory impairment caused by 
immobilization stress in rats. Hippocampus. 2012 Mar; 
22(3):399–408. 

fernández-fernández l, Comes g, Bolea I, Valente t, 
Ruiz J, murtra p, et al. LMN diet, rich in polyphenols and 
polyunsaturated fatty acids, improves mouse cognitive 
decline associated with aging and Alzheimer’s disease. 
Behav Brain Res. 2012 Mar; 228(2):261–71. 
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strateGic oBJectiVes
Characterization of the perinatal endogenous 
neurosteroids role in the GABA systems maturation using 
an animal model of psychopathology based on the 
development, analyzing the alteration of neonatal 
allopregananolone levels on adult behaviour (anxious 
behaviour, depressive and psychotic symptoms).
Characterization of the GABA-positive neurosteroids role 
in different aspects of the alcohol addiction (tolerance, 
withdrawal, relapse, etc.). Determinate the relations 
between the alteration of the endogenous perinatal 
neurosteroids levels  and the vulnerability to alcoholism.  

 
Main research lines   
1. Role of neurosteroids  on brain maturation 
(hippocampus and thalamus-cortical system) and 
behavior in adolescence and adult age .
The alteration of the perinatal allopregnanolone levels induces 
behavioral alterations in the adult age (i.e. novelty induced 
exploration), and decreases the efficacy of anxiolytic drugs.
We emphasize in psychopathology models based on 
alterations in brain development.  

2. Effects of neurosteroids on alcohol addiction in rats, 
and also on several alcoholism effects, as cognitive 
impairment, withdrawal or anxiety.
 

PuBlications
pallarès m, llidó A, mòdol l, Vallée m, Darbra s. 
Finasteride administration potentiates the disruption of 
prepulse inhibition induced by forced swim stress. Behav 
Brain Res. 2015 Ago; 289:55–60. 

mòdol l, Casas C, llidó A, navarro x, pallarès m, 
Darbra s. Neonatal allopregnanolone or finasteride 
administration modifies hippocampal K(+) Cl(-) co-
transporter expression during early development in male 
rats. J Steroid Biochem Mol Biol. 2014 Sep; 143:343–7. 

modol l, Casas C, navarro x, llidó A, Vallée m, pallarès 
m, et al. Neonatal finasteride administration alters 
hippocampal €4 and € GABAAR subunits expression and 
behavioural responses to progesterone in adult rats. Int J 
Neuropsychopharmacol. 2014 Feb; 17(2):259–73. 

Darbra s, mòdol l, llidó A, Casas C, Vallée m, pallarès m. 
Neonatal allopregnanolone levels alteration: effects on 
behavior and role of the hippocampus. Prog Neurobiol. 
2014 Feb; 113:95–105. 

Darbra s, modol l, Vallée m, pallarès m. Neonatal 
neurosteroid levels are determinant in shaping adult 
prepulse inhibition response to hippocampal 
allopregnanolone in rats. Psychoneuroendocrinology. 
2013 Ago; 38(8):1397–406. 

llidó A, mòdol l, Darbra s, pallarès m. Interaction 
between neonatal allopregnanolone administration and 
early maternal separation: effects on adolescent and 
adult behaviors in male rat. Horm Behav. 2013 Abr; 
63(4):577–85. 

mòdol l, Darbra s, Vallèe m, pallarès m. Alteration of 
neonatal Allopregnanolone levels affects exploration, 
anxiety, aversive learning and adult behavioural response 
to intrahippocampal neurosteroids. Behav Brain Res. 
2013 Mar; 241:96–104. 

Darbra s, mòdol l, pallarès m. Allopregnanolone infused 
into the dorsal (CA1) hippocampus increases prepulse 
inhibition of startle response in Wistar rats. 
Psychoneuroendocrinology. 2012 Abr; 37(4):581–5.

Darbra s, pallarès m. Effects of early postnatal 
allopregnanolone administration on elevated plus maze 
anxiety scores in adult male Wistar rats. 
Neuropsychobiology. 2012 Gen; 65(1):20–7. 

Neonatal finasteride 
adminsitration modifies 
neonatal and adult 
expression of the €4 and € 
GABAAR subunits, which is 
accompanied by an altered 
behavioural response to 
Allopreganannolone 
increased levels by means of 
progesterone administration. 
A) Experimental design. B) 
An anxiogenic-like profile 
induced by progesterone 
administration is only 
observed in animals 
administered with 
finasteride. C) Hippocampal 
€4 and € GABAAR subunits 
expression to elevation of 
allopregnanolone levels by 
progesterone administration 
in adulthood analyzed by 
mean of Western Blot 
analysis. Parts of this figure 
are modified from Mòdol L, 
Llidó A, Casas C,  Vallée, M, 
Navarro X, Pallarès M, 
Darbra, S (2014) Neonatal 
finasteride administration 
alters hippocampal €4 and € 

GABAAR subunits expression 
and behavioral responses to 
progesterone in adult rats. 
Int J Neuropharmacol  
17(2):259-273
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strateGic oBJectiVes
•To identify the signals modulating the activation of glial 
cells in different paradigms.
•To identify the signaling pathways that may be a putative 
interaction-target to prevent neurodegeneration and 
promote regeneration.
•To identify the presence of antigen presenting cells 
(APCs) in the CNS under both normal and pathological 
conditions.
•To identify the signals involved in regulating the 
inflammatory and immune responses in the CNS.
 

Main research lines
1. Study of differential signalling and molecular 
mechanisms involved in modulating the activation, 
proliferation and glial cell death in different experimental 
models of innate and acquired immunity: excitotoxic 
injury, facial nerve axotomy, deafferentation of the 
dentate fascia of the hippocampus, induction 
experimental autoimmune encephalopathy (EAE), etc.

2. Characterization of the putative involvement of glial 
cells in the modulation of the inflammatory and immune 
responses. We are especially interested in studying the 
regulation exerted by microglial cells, macrophages and 
dendritic cells in the regulation of the infiltration, 
activation, proliferation, anergy and apoptosis of 
lymphocytes. These studies were developed in Lewis rats 
and in transgenic mice that over-express inflammatory 
(IL6) and anti-inflammatory (IL10) cytokines.

3. Study of changes in the expression of extracellular 
matrix molecules and their cellular receptors, integrins 
in neurons and glial cells in different paradigms of brain 
damage including exctotoxicity, axotomy and EAE in 
normal rats and mice, as well as in transgenic mice 
over-expressing IL6 and IL10.

4. Interaction with the mechanisms that regulate CNS 
expression of enzymes and inflammatory cytokines from 
glial origin through the use of drugs that inhibit the 
transcription factors involved in the activation of microglia 
and astroglia, in order to reduce secondary neuronal 
death subsequent to experimental injury.

5. Evaluation of the possible use of molecular complexes 
from non-viral origin as vectors in gene therapy 
strategies to promote neuroprotection.
 

PuBlications
Villacampa n, Almolda B, Vilella A, Campbell Il, gonzález 
B, Castellano B. Astrocyte-targeted production of IL-10 
induces changes in microglial reactivity and reduces motor 
neuron death after facial nerve axotomy. Glia. 2015 Jul; 
63(7):1166–84.

Villacampa n, Almolda B, Vilella A, Campbell Il, gonzález 
B, Castellano B. Astrocyte-targeted production of IL-10 
induces changes in microglial reactivity and reduces motor 
neuron death after facial nerve axotomy. Glia. 2015 Jul; 
63(7):1166–84. 

Almolda B, de labra C, Barrera I, gruart A, Delgado-garcia 
Jm, Villacampa n, et al. Alterations in microglial phenotype 
and hippocampal neuronal function in transgenic mice with 
astrocyte-targeted production of interleukin-10. Brain 
Behav Immun. 2015 Mar; 45:80–97. 

Almolda B, Villacampa n, manders p, hidalgo J, Campbell 
Il, gonzález B, et al. Effects of astrocyte-targeted 
production of interleukin-6 in the mouse on the host 
response to nerve injury. Glia. 2014 Jul; 62(7):1142–61. 

lima CB, soares gde s, Vitor sm, Andrade-da-Costa Bl, 
Castellano B, guedes RC. Spreading depression features 
and Iba1 immunoreactivity in the cerebral cortex of 
developing rats submitted to treadmill exercise after 
treatment with monosodium glutamate. Int J Dev Neurosci. 
2014 Abr; 33:98–105. 

lima CB, soares gde s, Vitor sm, Andrade-da-Costa Bl, 
Castellano B, guedes RC. Neonatal treatment with 
monosodium glutamate lastingly facilitates spreading 
depression in the rat cortex. Life Sci. 2013 Sep; 
93(9-11):388–92. 

peluffo h, gonzalez p, Acarin l, Arís A, Beyaert R, 
Villaverde A, et al. overexpression of the nuclear factor 
kappaB inhibitor A20 is neurotoxic after an excitotoxic injury 
to the immature rat brain. Neurol Res. 2013 Abr; 
35(3):308–19. 

Almolda B, gonzález B, Castellano B. Microglia detection by 
enzymatic histochemistry. Methods Mol Biol. 2013 Gen; 
1041:243–59. PMCID: PMC 23813384
Chertoff M, Shrivastava K, Gonzalez B, Acarin L, Giménez-
Llort L. Differential modulation of TREM2 protein during 
postnatal brain development in mice. PLoS one. 2013 Gen; 
8(8):e72083. 

shrivastava K, llovera g, Recasens m, Chertoff m, 
giménez-llort l, gonzalez B, et al. Temporal expression of 
cytokines and signal transducer and activator of 
transcription factor 3. Dev Neurosci. 2013 Gen; 
35(2-3):212–25. 

Villacampa n, Almolda B, gonzález B, Castellano B. 
Tomato lectin histochemistry for microglial visualization. 
Methods Mol Biol. 2013 Gen; 1041:261–79. PMCID: 
PMC23813385

gonzalez p, peluffo h, Acarin l, Villaverde A, gonzalez B, 
Castellano B. Interleukin-10 overexpression does not 
synergize with the neuroprotective action of RGD-containing 
vectors after postnatal brain excitotoxicity but modulates the 
main inflammatory cell responses. J Neurosci Res. 2012 
Gen; 90(1):143–59. 
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strateGic oBJectiVes
The Laboratory of Systems Pharmacology and 
Bioinformatics is an interdisciplinary team composed of 
chemists, biologists and mathematicians. our general 
goal is investigating through computational methods the 
functional mechanisms responsible for biological 
responses to gain novel knowledge with potential 
therapeutic impact. To this end, the G protein-coupled 
receptors (GPCRs) superfamily has been selected as our 
major research area. GPCRs are involved in many 
physiological processes and diseases, as they are one of 
the main targets of current pharmaceutical research. We 
follow an integrative approach including molecular and 
mathematical models and simulations at various scales 
of complexity. This research is shared with 
experimentalists (Drs. J ortiz, J Sabrià and C Gil) within 
our parent SGR group: the Laboratory of Molecular 
Neuropharmacology and Bioinformatics.

Main research lines
1. Molecular modeling and dynamics simulations of 
GPCRs. our objective is to provide a better understanding 
of the molecular mechanisms associated with the 
complexity of receptor structure and function, in 
particular receptor homo- and heteromerization, 
allosteric modulation, receptor constitutive activity 
andfunctional selectivity. In particular we focus on class C 
metabotropic glutamate receptors, their heteromeric 
interactions with class A GPCRs and their proposed 
involvement in different neurological diseases including 
chronic pain, schizophrenia and depression. of special 
relevance, this investigation also includes the control of 
receptor activity by photoswitchable ligands. State-of-
the-art in silico techniques include receptor homology 
modeling, induced-fit docking, protein-protein 
interactions andmolecular dynamics simulations.

2. Mathematical modeling of GPCRs. This research line 
runs in parallel with our molecular research and with 
mutual feedback. our objective is to construct 
mathematical models which include in their expressions 
the current receptor main topics such as inverse 
agonism, superagonism, allosteric modulation 
andreceptor oligomerization. We are developing 
mathematical models in the framework of the operational 
model of agonism and allosterism (see Roche et al. Br J 
Pharmacol. 2013;169(6):1189-202 for review) focusing on 
the mechanistic aspects of drug action.

3. Computer science, bioinformatics and biostatistics. our 
objective is the construction of new bioinformatics tools for 
more rigorous and efficient data analysis. Currently, we 
have developed an evolutionary optimization algorithm, 
which can successfully obtain parameter estimates of 
equations with many parameters and various local minima 
(typical of complex pharmacological conditions). We 
collaborate with artificial intelligence specialists (Alfredo 
Vellido and René Alquézar, UPC) in the systematic analysis 
of GPCR classification by machine learning methods. We 
are also active in data mining and big data analyses in 
biology and pharmacology.

PuBlications
lans I., Dalton J.A.R., giraldo J. Helix 3 acts as a 
conformational hinge in Class A GPCR activation: An 
analysis of interhelical interaction energies in crystal 
structures. J Struct Biol. 2015 Dec;192(3):545-53. 

König C., Vellido A., Alquezar R., giraldo J. 
Misclassification of class C G-Protein-Coupled 
Receptors as a label noise problema. 2015 Sep 
29;16:314.
PMID: 26415951

Coronado R., macaya Ruíz A., giraldo Arjonilla J., 
Roig-quilis m. Concordance between a head 
circumference growth function and intellectual 
disability in relation with the cause of microcephaly. An 
Pediatr (Barc). 2015 Aug;83(2):109-16. 

lans I, Dalton JAR, giraldo J. Selective Protonation of 
Acidic Residues Triggers opsin Activation. J Phys 
Chem B. 2015 Jul; 119(30):9510–9.

hildur K., templado C., zock J.-p., giraldo J., pozo-
Rodríguez f., frances A., monyarch g., Rodríguez-
trigo g., Rodriguez-Rodriguez e., souto A., gómez 
f.p., Antó J.m., Barberà J.A., fuster C. Follow-Up 
genotoxic study: Chromosome damage two and six 
years after exposure to the prestige oil spill. PLoS one. 
2015 Jul 29;10(7):e0132413. 

gil D., Roche D., Borràs A., giraldo J. Terminating 
evolutionary algorithms at their steady State. Comput 
optim Appl. 2015 Jun;61(2) 489-515.

helmer D., Rink I., Dalton J.A.R., Brahm K., Jöst m., 
nargang t.m., Blum w., wadhwani p., Brenner-weiss 
g., Rapp B.e., giraldo J., schmitz K. Rational design of 
a peptide capture agent for CXCL8 based on a model of 
the CXCL8:CXCR1 complex. RSC Adv. 2015 
Mar;5:25657-25668.

Cruz-Barbosa R., Vellido A., giraldo J. The influence 
of alignment-free sequence representations on the 
semi-supervised classification of class C G protein-
coupled receptors: Semi-supervised classification of 
class C GPCRs. Med Biol Eng Comput. 2015 
Feb;53(2):137-49. 

Cruz-Barbosa R, Vellido A, giraldo J. The influence of 
alignment-free sequence representations on the semi-
supervised classification of class C G protein-coupled 
receptors: semi-supervised classification of class C 
GPCRs. Med Biol Eng Comput. 2015 Feb; 53(2):137–49. 

Rovira x, malhaire f, scholler p, Rodrigo J, gonzalez-
Bulnes p, llebaria A, et al. overlapping binding sites 
drive allosteric agonism and positive cooperativity in 
type 4 metabotropic glutamate receptors. FASEB J. 
2015 Gen; 29(1):116–30. 

giraldo J. operational models of allosteric modulation: 
caution is needed. Trends Pharmacol Sci. 2015 Gen; 
36(1):1–2. 

Laboratory
of systems 
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Dalton JAR, lans I, giraldo J. Quantifying conformational 
changes in GPCRs: glimpse of a common functional 
mechanism. BMC Bioinformatics. 2015 Gen; 16:124. 

König C, Cárdenas mI, giraldo J, Alquézar R, Vellido A. 
Label noise in subtype discrimination of class C G 
protein-coupled receptors: A systematic approach to the 
analysis of classification errors. BMC Bioinformatics. 
2015 Gen; 16(1):314. 

Rovira x, harrak Y, trapero A, gonzález-Bulnes p, 
malhaire f, pin J-p, et al. Exploring the active 
conformation of cyclohexane carboxylate positive 
allosteric modulators of the type 4 metabotropic 
glutamate receptor. ChemMedChem. 2014 Des; 
9(12):2685–98. 

pittolo s, gómez-santacana x, eckelt K, Rovira x, Dalton 
J, goudet C, et al. An allosteric modulator to control 
endogenous G protein-coupled receptors with light. Nat 
Chem Biol. 2014 oct; 10(10):813–5. 

König C., Alquézar R., Vellido A., giraldo J. Finding class 
C GPCR subtype-discriminating N-grams through feature 
selection. J Integr Bioinform. 2014 oct 23;11(3):254. 
PMID: 25339088
tomei AA, manzoli V, fraker CA, giraldo J, Velluto D, 
najjar m, et al. Device design and materials optimization 
of conformal coating for islets of Langerhans. Proc Natl 
Acad Sci U S A. 2014 Jul; 111(29):10514–9. 

gómez-santacana x., Rovira x., Dalton J.A., goudet C., 
pin J.p., gorostiza p., giraldo J., llebaria A. A double 
effect molecular switch leads to a novel potent negative 
allosteric modulator of metabotropic glutamate receptor 
5. Med. Chem. Commun. 2014 Jul;5:1548-1554

Inayat A, makky A, giraldo J, Kuhnt A, Busse C, 
schwieger w. Thermally induced growth of Zno 
nanocrystals on mixed metal oxide surfaces. Chemistry. 
2014 Jun; 20(26):8161–9. 

Dalton JAR, gómez-santacana x, llebaria A, giraldo J. 
Computational analysis of negative and positive allosteric 
modulator binding and function in metabotropic 
glutamate receptor 5 (in)activation. J Chem Inf Model. 
2014 Mai; 54(5):1476–87. 

Roche D, gil D, giraldo J. Mathematical modeling of G 
protein-coupled receptor function: what can we learn 
from empirical and mechanistic models? Adv Exp Med 
Biol. 2014 Gen; 796:159–81. 

König C, Alquézar R, Vellido A, giraldo J. Reducing the 
n-gram feature space of class C GPCRs to subtype-
discriminating patterns. J Integr Bioinform. 2014 Gen; 
11(3):254.

Roche D, gil D, giraldo J. Mechanistic analysis of the 
function of agonists and allosteric modulators: 
reconciling two-state and operational models. Br J 
Pharmacol. 2013 Jul; 169(6):1189–202. 

Roche D, gil D, giraldo J. Multiple active receptor 
conformation, agonist efficacy and maximum effect of the 
system: the conformation-based operational model of 
agonism. Drug Discov Today. 2013 Abr; 18(7-8):365–71.

giraldo J. Modeling cooperativity effects in dimeric G 
protein-coupled receptors. Prog Mol Biol Transl Sci. 2013 
Gen;115:349–73. 

giraldo J, Ciruela f. Preface. In cells. Prog Mol Biol 
Transl Sci. 2013 Gen; 117: 

ponyarch g, de Castro Reis f, zock J-p, giraldo J, pozo-
Rodríguez f, espinosa A, et al. Chromosomal bands 
affected by acute oil exposure and DNA repair errors. 
PLoS one. 2013 Gen; 8(11):e81276. 

Coronado R, giraldo J, macaya A, Roig m. Head 
circumference growth function as a marker of 
neurological impairment in a cohort of microcephalic 
infants and children. Neuropediatrics. 2012 oct; 
43(5):271–4. 

Romero l, zamanillo D, nadal x, sánchez-Arroyos R, 
Rivera-Arconada I, Dordal A, et al. Pharmacological 
properties of S1RA, a new sigma-1 receptor antagonist 
that inhibits neuropathic pain and activity-induced spinal 
sensitization. Br J Pharmacol. 2012 Ago; 
166(8):2289–306. 

differential agonistic 
modulation on a G protein-
coupled receptor
Figure 1. Hallucinogenic drug: 
lysergic acid diethylamide 
(LSD) forms H-bonds with 
transmembrane (TM) helices 
3 & 5 of 5-HT2A receptor 
(homology modelled from 
5-HT1B and 5-HT2B crystal 
structures) after ~2 €s of MD
simulation. In particular, LSD-
TM5 H-bonding involves an 
oxygen backbone atom, 
resulting in a compact 
conformation and outward 
orientation of intracellular 
loop 3 (part of G-protein 
binding-site).
Figure 2. Conversely, non-
hallucinogenic endogenous 
agonist: serotonin, interacts 
with 5-HT2A receptor in a 
different manner (after ~2 €s
MD simulation), this time 
H-bonding with SER242 on 
TM5, leading to a slightly 
wider receptor conformation 
and a more inward orientation 
of intracellular loop 3.
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strateGic oBJectiVes
our goal is to help generate new pharmacological tools 
for the treatment of mental disorders and addictions. In 
particular, we study potential new drug targets to improve 
their mechanisms of action in the therapy of psychoses, 
addictions and other disorders. In particular, we study the 
interactions between receptors of dopamine, glutamate, 
histamine, GABA and other neurotransmitters, its signal 
transduction in brain tissue, the localization of their 
receptors and the effects caused by its ligands. We are 
also interested in the mechanisms involved in 
vulnerability to mental disorders and their biological 
characterization using biomarkers.
 

Main research lines
search for pharmacological tools to treat cocaine 
addiction
At present we use animal models of cocaine self-
administration under the working hypothesis that drug 
seeking could be modulated by new histaminergic and 
dopaminergic agents.
Simultaneously, we use brain slices to study the effects of 
several receptor ligands on dopamine synthesis and 
release and the phosphorylation of transcription factor 
CREB and protein kinase ERK. These studies could be 
useful to evaluate new candidate molecules for the 
treatment of addictive and other psychiatric disorders.
FUNDING 2006-2012 by Plan Nacional de Investigación y 
Desarrollo, Spain
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strateGic oBJectiVes
The fundamental objectives  of the Group are centred in 
the study of the basic mechanisms underlying 
neuroinflammation and oxidative stress, with a particular 
emphasis in the role of the cytokine interleukin 6 (IL-6) in 
animal models of neurodegenerative diseases such as 
Alzheimer disease and multiple sclerosis (MS) and in 
animal models of traumatic brain lesion.

Main research lines
1. Traumatic brain injury (TBI) is one of the main causes 
of death and disability, especially among young people. 
Cytokines such as IL-6 and TNF€ are involved in the 
response of the CNS to brain injury; by means of 
conditional Ko mice produced in our laboratory we will 
analyze the importance of the cellular sources of IL-6 in a 
model of TBI. Moreover, by using conditional Ko mice for 
the receptor of IL-6 we will also determine the 
importance of the specific cellular response to IL-6. At 
this time we are focusing in the main glial cell, the 
astrocyte.

2. Alzheimer disease models. one of the animal models 
of Alzheimer disease more often used in the APP2576 
mouse; the importance of oxidative stress in this model is 
being evaluated by analyzing the phenotype of the APP 
mice crossed with mice with altered expression of the 
antioxidant protein metallothionein.

3. Animal models of Multiple Sclerosis (MS). There are a 
number of models of MS, being Experimental 
Autoimmune Encephalytis (EAE) one of the more studied. 
We will evaluate the importance of the cytokine IL-6 in 
this model by using transgenic mice (see 1).

4. Exercise and obesity. The importance of IL-6 in the 
response to exercise and diet-induced obesity.

PuBlications 
Knudsen J.G., Bertholdt Læ., Joensen E., Lassen S.B., 
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strateGic oBJectiVes
Mitochondria generate most of the energy that cells require 
to function properly. Dysfunctions in the mitochondrial 
energy-producing machinery causes a group of severe and 
progressive pathologies collectively named mitochondrial 
disease. 1 in 5000 births will be affected by mitochondrial 
disease, severely and progressively impairing the normal 
development of the child. Although the disease is usually 
fatal, there is no cure, or even effective treatments for 
mitochondrial disease.

The central nervous system, and neurons in particular, 
are high energy-requiring tissues and cells. Hence, they 
are severely affected in mitochondrial disease and 
alterations in their functioning cause most of the clinical 
signs and symptoms observed in patients and that 
ultimately lead to premature death. However, even 
though usually all neuronal populations present the same 
mutation only discrete neuronal groups are affected and 
die. our research focuses on identifying the cellular 
mechanisms that underlie this susceptibility to 
mitochondrial alterations. our studies combine 
histological, molecular, electrophysiological, optegenetic 
and behavioral approaches to identify new neural circuits 
and mechanisms involved in neuronal function and 
mitochondrial pathology with the overarching goal to 
generate new therapeutic targets.

Main research lines
1. Identifying the molecular changes in susceptible neuronal 
populations. The cellular mechanisms underlying whether a 
neuron dies or survives mitochondrial alterations are not 
clear. our results using an animal model of mitochondrial 
disease have identified the neuronal populations that are 
affected the most. We hypothesize that transcriptional and 
translational changes are underlying the neuronal fate of a 
neuron with mitochondrial alterations. Given the high 
anatomical and cellular specificity of mitochondrial disease 
and the heterogeneity of the neural tissue new technologies 
are required to be able to observe such changes in affected 
neurons. our lab is developing new methods to identify 
these changes with a cell-specific resolution. This will allow 
the characterization of the mechanisms and cellular 
pathways involved in the mitochondrial pathologies and 
identify new potential therapies.

2. Establishing the functional connectome of the 
vestibular nucleus. our studies have identified the 
vestibular nucleus, in the brainstem, as a key player in 
the physiological and behavioral changes observed in 
mice with mitochondrial deficits. The vestibular nucleus 
is divided in different regions that connect extensively 
with other brain areas. Even though it is involved in many 
different functions such as the control of balance, blood 
pressure or breathing the circuitry underlying all these 
functions has not been elucidated. our lab uses 
stereotaxic surgery and in vivo electrophysiological 
approaches to identify the vestibular projections involved 
in these physiological responses and the role they play in 
mitochondrial disease.

3. Identify new therapeutic targets to mitochondrial 
encephalopathy. our results have identified two signaling 
cascades that are altered in mice with mitochondrial 
dysfunction: mToR and SREBP/JNK. our lab has 
characterized that blocking mToR extends lifespan of 
affected mice 5-fold and that the administration of 
antioxidants ameliorates the disease progression and 
delays the clinical features of the disease. Building upon 
this, our current studies are focused on characterizing 
and identifying the downstream factors involved in these 
positive effects to further our knowledge and to identify 
new treatments for mitochondrial disease.
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“Cerebellar 
neuroinflammation and 
degeneration in a mouse 
model of mitochondrial 
disease lacking the gene 
Ndufs4. 
Microglial cells (green) are 
observed in lesioned areas. 
Reactive astrocytes and  
radial glial cells are 
observed in red.”
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strateGic oBJectiVes
1. To generate by genetic crosses PDK1 conditional 
knock-in mice expressing the PDK1 Lys465Glu and 
Leu155Glu mutant alleles in neurone-specific manner.

2. To analyse the PDK1 conditional knock-in mice 
phenotype.

3. To investigate the relative contribution of the PKB 
isoforms, when compared to the rest of the PDK1 
substrates, to neuronal survival and differentiation of 
neuronal primary cultures upon stimulation with 
neurotrophic factors and under cellular stress.

4. To elucidate the involvement of the PDK1 substrates in 
the intracellular signalling pathways induced by 
neurotrophic factors. The activation and phosphorylation 
of those PKB physiologic targets involved in cellular 
survival, as well as of the p70S6K targets involved in 
protein synthesis and cell growth control, will be 
evaluated.

Main research lines
The role of the PDK1 signalling pathway in neuronal 
survival: Generation of neuronal-specific PDK1 
conditional knock-in mice.
The main goal of this project is to characterise two mice 
strains that expresses two PDK1 conditional knock-in 
alleles containing the Lys465Glu (K465E) and the 
Leu155Glu (L155E) mutations. These alleles produce 
PDK1 mutant forms which are not longer able to activate 
the PKB isoforms, or substrates other than PKB 
(p70S6K, SGK, p90rsk and PKC), respectively. The PDK1 
conditional allele will be expressed in specific neuronal 
populations by means of the Cre-Recombinase 
technology to evaluate the relative contribution of the 
PKB isoforms, compared with that of the other PDK1 
substrates, to the cell survival of those specific neurons.
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figure legend.
 PDK1 controls axon 
formation and growth. Upper 
panels, immunofluorescence 
images of representative 
PDK1 wild type (left) and 
PDK1 K465E mutant (right) 
E15.5 neurons differentiated 
in vitro for four days and 
stained for the MAP2 
dendrite-specific marker 
(red), the Tau-1 axonal-
specific marker (green), and 
the Hoechst nuclear dye 

(blue). PDK1 mutation 
caused shorter axons. Lower 
panels, immunofluorescence 
images of cortex from the 
PDK1 wild type (left) and 
PDK1 K465E mutant (right) 
adult brain stained with 
MAP2 (red), the axonal 
marker SMI-312 (green) and 
Hoechst (blue). Mutant 
neurons are capable of 
integrating onto a fairly well 
organized, albeit thinner, 
cortical layers.
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strateGic oBJectiVes
We want to explain some roles of phospholipid 
metabolism in physiological processes such as 
programmed cell death, autophagy, and secretion. 
Phosphatidylcholine (PtdCho) is the major phospholipid in 
cell membranes, but its implication in many aspects of 
physiology and pathology, some of them relevant to the 
nervous system, is just beginning to be unraveled.
 

Main research lines
1. Mec1.- Mechanisms of cell death associated to the 
inhibition of PtdCho synthesis
A variety of drugs inhibit PtdCho synthesis after their 
interaction with CTP:phosphocholine cytidylyltransferase 
(CCT), one of the three enzymes of the CDP-choline 
pathway, and this results in the induction of cell death. 
We are currrently studying CHo-MT58 cells, which 
possess a mutated, thermosensitive CCT€ enzyme. The 
process of cell death does not imply apoptotic 
mechanisms, and apparently takes place with typical 
autophagic traits.

2. the biogenesis of lipid droplets and their role in cell 
survival
Lipid droplets (LD) are triglyceride and cholesterylester-
storing organelles, somehow similar to the big droplet of 
adipocytes, but found in virtually all cell types including 
neurons and astrocytes. LD are very dynamic organelles 
that appear in the cytosol when cells take up lipoproteins 
or free fatty acids from the medium. LD also appear in the 
absence of external lipid sources when cells are under 
stress: in this case, LD confer resistance to stress, and 
triglycerides contained in LD derive from the cell’s own 
membrane phospholipids in a process depending on 
Group VIA phospholipase A2 (iPLA2-VIA).  We have also 
identified Group IVA phospholipase A2 (cPLA2€) as a 
necessary enzyme for the biogenesis of LD after 
triglycerides synthesized in the ER. We are currently 
exploring mechanisms up- and downstream of cPLA2€ 
accounting for LD biogenesis under different 
physiological situations.
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strateGic oBJectiVes
Protein kinases and signal transduction in neuronal cells
Nearly all aspects of cell life are controlled by the 
reversible phosphorylation of proteins. Therefore, our 
understanding of the molecular control of cell 
physiology requires the identification of the substrates 
targeted by specific protein kinases. Many studies have 
identified alterations in genes that encode kinases, 
which cause diseases such cancer or neurodegenerative 
diseases. In spite of major effort carried out during the 
last two decades, an effective treatment for many 
neurological diseases has not been achieved. Some of 
them, such as Parkinson or Alzheimer disease, are 
consequence of the anomalous phosphorylation of 
specific proteins (€-sinuclein and tau, respectively). our 
research is focused on the study of two new neuronal 
signalling pathways: the MAP kinase MEK5-ERK5 
pathway involved in neuronal survival; and the LKB1-
BRSK pathway that regulates both, neuronal 
differentiation and synaptic plasticity.
 

Main research lines
ERK5 MAP kinase signaling pathway in the brain
The MEK5-ERK5 signaling pathway plays and important 
role in neuronal cells. It is activated in response to 
neuronal survival factors and to oxidative stress (involved 
in the injury of the brain). However, the precise role that 
this pathway plays in such biological processes has not 
been assessed, mainly due to the fact that only few 
substrates have been identified so far. The aim of our 
research is to identify new ERK5 substrates, as well as to 
study the regulation of the MEK5-ERK5 pathway by its 
interacting proteins (identified in our laboratory using the 
TAP, tandem affinity purification, methodology).

Role of Brain specific kinase BRSK in neuron 
differentiation and synaptic plasticity
We cloned a new protein kinase that is specifically 
expressed at the brain (BRSK Brain Specific Kinase, also 
called SAD kinase). BRSK activity, which is mainly located 
at the membrane of presynaptic vesicles, is regulated by 
the tumour suppressor protein kinase LKB1. BRSK Ko 
mice show that this protein regulates neuronal processes 
such as, neuron polarity, synaptogenesis and 
neurotransmitter release. However, how this protein 
work remains to be elucidated. our research is focussed 
on the identification of the in vivo BRSK substrates, as 
well as on the study of the mechanisms involved in the 
regulation of BRSK activity.
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pujol A, et al. PDR-1/hParkin negatively regulates the 
phagocytosis of apoptotic cell corpses in Caenorhabditis 
elegans. Cell Death Dis. Nature Publishing Group; 2014 
Gen; 5(3):e1120. 

elkins Jm, wang J, Deng x, pattison mJ, Arthur JsC, 
erazo t, et al. X-ray crystal structure of ERK5 (MAPK7) in 
complex with a specific inhibitor. J Med Chem. 2013 Jun; 
56(11):4413–21. 

erazo t, moreno A, Ruiz-Babot g, Rodríguez-Asiain A, 
morrice nA, espadamala J, et al. Canonical and kinase 
activity-independent mechanisms for extracellular 
signal-regulated kinase 5 (ERK5) nuclear translocation 
require dissociation of Hsp90 from the ERK5-Cdc37 
complex. Mol Cell Biol. 2013 Abr; 33(8):1671–86. 

Gil E, Bosch A, Lampe D, Lizcano JM, Perales JC, Danos 
o, et al. Functional characterization of the human 
mariner transposon Hsmar2. PLoS one. 2013 Abr; 8(9). 

zurashvili t, Cordón-Barris l, Ruiz-Babot g, zhou x, 
lizcano Jm, gómez n, et al. Interaction of PDK1 with 
phosphoinositides is essential for neuronal differentiation 
but dispensable for neuronal survival. Mol Cell Biol. 2013 
Mar; 33(5):1027–40. 

Deng x, elkins Jm, zhang J, Yang q, erazo t, gomez n, et 
al. Structural determinants for ERK5 (MAPK7) and 
leucine rich repeat kinase 2 activities of benzo[e]
pyrimido-[5,4-b]diazepine-6(11H)-ones. Eur J Med Chem. 
2013 Gen; 70:758–67. P

Villagrasa p, Díaz Vm, Viñas-Castells R, peiró s, Del 
Valle-pérez B, Dave n, et al. Akt2 interacts with Snail1 in 
the E-cadherin promoter. oncogene. 2012 Sep; 
31(36):4022–33. 

espona-fiedler m, soto-Cerrato V, hosseini A, lizcano 
Jm, guallar V, quesada R, et al. Identification of dual 
mToRC1 and mToRC2 inhibitors in melanoma cells: 
prodigiosin vs. obatoclax. Biochem Pharmacol. 2012 Feb; 
83(4):489–96.
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strateGic oBJectiVes
Functioning as sensors and switches, protein kinases play 
a critical role in the regulation of cell fate decisions. our 
research group is interested in the control of apoptosis and 
meiosis by stress protein kinases and we use Xenopus 
oocytes as a cell model to study the mechanisms that 
govern these irreversible biological processes. We also 
want to investigate how the accumulation of a nucleotide 
(ZMP) and the activation of a stress protein kinase (AMPK) 
can influence the development of Lesch Nyhan disease, a 
severe neurological disorder in the man.
 

Main research lines
1. To study the function 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 osmotic shock and during 
meiotic progression induced by progesterone. We will 
study in detail the regulation of citochrome c release and 
caspase activation by these protein kinases. We will also 
investigate the role of AMPK and JNK in translational 
control during meiotic progression. We use as a model 
system Xenopus oocytes, which have great advantages for 
biochemical manipulation.

2. To study the role of ZMP accumulation and AMPK 
activation on the development of Lesch-Nyhan disease. 
Lesch-Nyhan disease is an illness with severe neurological 
effects as a consequence of a deficiency in the purine savage 
enzyme hypoxanthine-guanine phosphoribosyltransferase 
(HPRT). How a simple alteration in the purine metabolism 
produces dramatic effects in human behaviour is still a 
mystery. HPRT deficiency is associated with a relatively 
selective dysfunction of brain dopamine systems. Different 
hypotheses have been suggested, some of them claiming for 
the accumulation of a toxic metabolite in the brain. We 
propose that ZMP is the toxic agent, and acting by a 
pleiotropic effect would induce several changes in the cell, 
accounting for brain dysfunction. one of the initial changes 
would be the activation of the stress sensor AMP-activated 
protein kinase (AMPK).
 
PuBlications
Yue J, Ben messaoud n, lópez Jm. Hyperosmotic Shock 
Engages Two Positive Feedback Loops through Caspase-3-
dependent Proteolysis of JNK1-2 and Bid. J Biol Chem. 
2015 Des; 290(51):30375-89. 

Ben messaoud n, Katzarova I, lópez Jm. Basic Properties 
of the p38 Signaling Pathway in Response to Hyperosmotic 
Shock. PLoS one. 2015 Gen; 10(9):e0135249. 

Ben messaoud n, Yue J, Valent D, Katzarova I, lópez Jm. 
osmostress-induced apoptosis in Xenopus oocytes: role of 
stress protein kinases, calpains and Smac/DIABLo. PLoS 
one. 2015 Gen; 10(4):e0124482.

Rubio-patiño C, palmeri Cm, pérez-perarnau A, Cosialls Am, 
moncunill-massaguer C, gonzález-gironès Dm, et al. Glycogen 
synthase kinase-3€ is involved in ligand-dependent activation 
of transcription and cellular localization of the glucocorticoid 
receptor. Mol Endocrinol. 2012 Sep; 26(9):1508–20. 
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choreography of 
hyperosmotic shock-
induced apoptosis in 
Xenopus oocytes. Four 
independent pathways are 
activated by hyperosmotic 
shock: JNK (JNK1-1 and 
JNK1-2 isoforms), p38, 
calpains, and Smac/
DIABLo. The early activation 
of these pathways would be 
an adaptative/survival 
response to osmotic stress 
through regulation of 
specific substrates (A, B, C). 
However, sustained 
activation of stress protein 
kinases in combination with 
Smac/DIABLo and calpains 
would activate a different 
set of substrates (X, Y, Z) 
converging on the 
mitochondria to initiate the 
apoptotic program. High 
levels of cytochrome c (and 
Smac/DIABLo) in the 
cytosol will activate 
caspase-3 to engage 
multiple positive feedback-
loops, including JNK1-2 
proteolysis, calpain and p38 
activation, making the cell 
death program irreversible. 

 José manuel lópez nabil Ben messaoud Jicheng Yue ph. D.
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strateGic oBJectiVes
Clostridial neurotoxins produce severe pathologies, 
such as tetanus and botulism. In spite of this, our Group 
studies the pharmacological potential of the most 
unexplored member of the family, tetanus toxin, and, 
especially, of the non-toxic C-terminal fragment of its 
heavy chain (Hc-TeTx). The Hc-TeTx, due to its 
characteristics of binding, internalization and 
retroaxonal transport, can be used as a vehicle to deliver 
compounds to the SNC. Moreover, our group described 
the neurotrophic action of this fragment, as well as the 
selective modulation of the serotonin transport 
fragment by Hc TeTx, therefore having a potential as 
antidepressant. Thus, our objective is to fully describe 
its protective capacity in front of stress-inducing agents 
in neuronal systems. In vivo and in vitro results lead us 
to propose Hc-TeTx as a neuroprotector agent in 
neurodegenerative pathologies and to study the 
signaling mechanisms related to the trophic capacity of 
the fragment.
 

Main research lines
1. Identification of the high affinity receptors of the 
clostridial neurotoxins, their subcellular localization and 
their dynamic association with the cholesterol- and 
sphingolipid-enriched lipid domains (lipid rafts).

2. Structural and compositional characterization of lipid 
rafts in different neuronal models and of their role in 
different events of the neuronal physiology.

3. Determination of the pharmacological kinetics of the 
Hc-TeTx fragment as a proserotoninergic agent.

4. Determination of the neuroprotective capacity of the 
Hc-TeTx in degenerative processes associated with 
mental diseases.

5. Characterization of the neurotrophic action conducted 
by the Hc-TeTx fragment: evaluation of its therapeutic 
capacity in the treatment of neurodegenerative diseases.

 

PuBlications 
Balderas A, guillem Am, martínez-lozada z, 
hernández-Kelly lC, Aguilera J, ortega A. GLAST/
EAAT1 regulation in cultured Bergmann glia cells: role 
of the No/cGMP signaling pathway. Neurochem Int . 
2014 Jul; 73:139–45. 

sánchez-gonzález A, mendieta l, palafox V, Candalija 
A, luna f, Aguilera J, et al. The restorative effect of 
intramuscular injection of tetanus toxin C-fragment in 
hemiparkinsonian rats. Neurosci Res. 2014 Jul; 84:1–9. 

martínez D, garcía l, Aguilera J, ortega A. An acute 
glutamate exposure induces long-term down regulation 
of GLAST/EAAT1 uptake activity in cultured Bergmann 
glia cells. Neurochem Res. 2014 Gen; 39(1):142–9. 

Candalija A, Cubí R, ortega A, Aguilera J, gil C. Trk 
receptors need neutral sphingomyelinase activity to 
promote cell viability. FEBS Lett . 2014 Gen; 588(1):167–
74. PMCID: PMC24316227

Cubí R, matas lA, pou m, Aguilera J, gil C. Differential 
sensitivity to detergents of actin cytoskeleton from nerve 
endings. Biochim Biophys Acta. 2013 Nov; 
1828(11):2385–93. 

herrando-grabulosa m, Casas C, Aguilera J. The 
C-terminal domain of tetanus toxin protects 
motoneurons against acute excitotoxic damage on 
spinal cord organotypic cultures. J Neurochem. 2013 
Gen; 124(1):36–44. 

Cubí R, Candalija A, ortega A, gil C, Aguilera J. Tetanus 
Toxin Hc Fragment Induces the Formation of Ceramide 
Platforms and Protects Neuronal Cells against oxidative 
Stress. PLoS one. 2013 Gen; 8(6):e68055. 

mendieta l, Bautista e, sánchez A, guevara J, 
herrando-grabulosa m, moran J, et al. The C-terminal 
domain of the heavy chain of tetanus toxin given by 
intramuscular injection causes neuroprotection and 
improves the motor behavior in rats treated with 
6-hydroxydopamine. Neurosci Res. 2012 oct; 
74(2):156–67. 

Calvo AC, oliván s, manzano R, zaragoza p, Aguilera J, 
osta R. Fragment C of tetanus toxin: new insights into 
its neuronal signaling pathway. Int J Mol Sci. 2012 Gen; 
13(6):6883–901. 
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strateGic oBJectiVes
1. Understand the immune system and the neuro-
inflammatory responses of the brain. We take particular 
interest in studying the mechanisms driving glial cell 
activation and blood cell infiltration.

2. Based on the basic research on neuro-immunity, 
suggest specific targets as therapeutic options for 
degenerative diseases and other brain insults.

3. Disentangling the microstructural arrangement of 
immune-related cell-cell interactions within the brain, 
with especial emphasis on microglial cells, and how these 
interconnections are formed or altered in brain injury.

4. Blocking intercellular gliapses (glia-target 
interactions) with different anti-inflammatory strategies 
to allow the preservation of neurons in models of 
neurodegenerative diseases.

5. Interfering with intercellular contacts using neutralizing 
antibodies or similar strategies, to potentiate immune 
responses to eliminate particular cells, such as tumor cells.

 
Main research lines
Parkinson’s disease: We aim to understand the 
interactions between microglial cells and dopaminergic 
neurons in experimental models of Parkinson’s disease. 
The knowledge of these complex interfaces in vivo and in 
vitro will help to propose therapeutic anti-inflammatory 
strategies to avert or decelerate Parkinsonian 
degeneration.
Glioma: our goal is to explore in depth the 
microenvironments of human glioma samples, and 
analyze experimental models in vivo and in vitro, in 
order to understand the function of immune cells, 
especially microglia-macrophages and lymphocytes, to 
achieve tumor clearance. The outcome of this project 
will suggest novel strategies for immunotherapy.

PuBlications
mitxitorena I, saavedra e, Barcia C. Kupfer-type 
immunological synapses in vivo: Raison D’être of SMAC. 
Immunol Cell Biol. 2015 Gen; 93(1):51–6. 

Barcia C, Ros Cm, Ros-Bernal f, gómez A, Annese V, 
Carrillo-de sauvage mA, et al. Persistent phagocytic 
characteristics of microglia in the substantia nigra of 
long-term Parkinsonian macaques. J Neuroimmunol. 
2013 Ago; 261(1-2):60–6. 

Annese V, Barcia C, Ros-Bernal f, gómez A, Ros Cm, De 
pablos V, et al. Evidence of oligodendrogliosis in 
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-
induced Parkinsonism. Neuropathol Appl Neurobiol. 2013 
Feb; 39(2):132–43. 

Rocamonde B, paradells s, Barcia C, garcia esparza A, 
soria Jm. Lipoic acid treatment after brain injury: study of 
the glial reaction. Clin Dev Immunol. 2013 Gen; 
2013:521939. 

Barcia C. Glial-mediated inflammation underlying 
parkinsonism. Scientifica (Cairo). 2013 Gen; 2013:357805. 

Barcia C, Curtin J, zirger J, larocque D. Immunology and 
the central nervous system. Clin Dev Immunol. 2013 Gen; 
2013:512684. 

Barcia C, mitxitorena I, Carrillo-de sauvage mA, gallego 
J-m, pérez-Vallés A. Imaging the microanatomy of 
astrocyte-T-cell interactions in immune-mediated 
inflammation. Front Cell Neurosci. 2013 Gen; 7:58. 

Rocamonde B, paradells s, Barcia Jm, Barcia C, garcía 
Verdugo Jm, miranda m, et al. Neuroprotection of lipoic 
acid treatment promotes angiogenesis and reduces the 
glial scar formation after brain injury. Neuroscience. 2012 
Nov; 224:102–15. 

Barcia C. Who else was intoxicated with MPTP in Santa 
Clara? Parkinsonism Relat Disord. 2012 Nov; 
18(9):1005–6. 

zirger Jm, puntel m, Bergeron J, wibowo m, moridzadeh 
R, Bondale n, et al. Immune-mediated loss of transgene 
expression from virally transduced brain cells is 
irreversible, mediated by IFN€, perforin, and TNF€, and 
due to the elimination of transduced cells. Mol Ther. 2012 
Abr; 20(4):808–19. 

heman p, Barcia C, gómez A, Ros Cm, Ros-Bernal f, 
Yuste Je, et al. Nigral degeneration correlates with 
persistent activation of cerebellar Purkinje cells in MPTP-
treated monkeys. Histol Histopathol. 2012 Gen; 
27(1):89–94. 

Carrillo-de sauvage mA, gómez A, Ros Cm, Ros-Bernal 
f, martín eD, perez-Vallés A, et al. CCL2-expressing 
astrocytes mediate the extravasation of T lymphocytes in 
the brain. Evidence from patients with glioma and 
experimental models in vivo. PLoS one. 2012 Gen; 
7(2):e30762. 

Barcia C, Ros Cm, Annese V, Carrillo-de sauvage mA, 
Ros-Bernal f, gómez A, et al. RoCK/Cdc42-mediated 
microglial motility and gliapse formation lead to 
phagocytosis of degenerating dopaminergic neurons in 
vivo. Sci Rep. 2012 Gen; 2:809. 

Barcia C, Ros Cm, Annese V, gómez A, Ros-Bernal f, 
Aguado-llera D, et al. IFN-€ signaling, with the 
synergistic contribution of TNF-€, mediates cell specific 
microglial and astroglial activation in experimental 
models of Parkinson’s disease. Cell Death Dis. 2012 Gen; 
3:e379.
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strateGic oBJectiVes
In healthy brains, astrocytes modulate 
neurotransmission: they surround synapses and, 
under the control of calcium transients, respond to, 
take up and release neurotransmitters, namely 
glutamate, D-serine, ATP, or TNF-alpha. Astrocytes 
have been implicated in various cellular processes 
allegedly related to memory acquisition such as 
neuronal synchronization, inhibitory synaptic 
transmission, long-term potentiation (LTP) and 
synaptic scaling. Astrocytes also protect neurons from 
oxidative stress. In neurodegenerative diseases, 
astrocytes may contribute to pathology by loss-of-
function or gain of toxic function.

The general objectives of our research group are:
1. To find out molecular mechanisms by which 
astrocytes regulate memory formation

2. To establish astrocytes as a therapeutic target in 
neurodegeneration

Main research lines
 1. Astrocytic CREB- We seek to analyze the role of 
CREB in astrocyte plasticity (changes in astrocytes, 
either morphological or functional, that affect synaptic 
efficiency): i) what gliotransmitters activate CREB-
dependent transcription and how, ii) what genes are 
expressed, and iii) if they evoke a cellular memory 
changing the overall response of astrocytes, akin to 
LTP in neurons. Project funded by: Ministerio de 
Economia y Competividad, Gobierno de España. 
BFU2012-38844 – El CREB astrocitario como diana 
terapéutica del Alzheimer. January 2013 - December2015

2. Astrocytes in Alzheimer- our purpose is to 
characterize astrocytes in structural, molecular, and 
functional terms in Alzheimer`s disease as well as we 
try to elucidate the effects of astrocyte-produced TNF-
alpha on neurons. Project funded by: La Marató de TV3. 
127/c/2014- Dexifrant la relació entre la reactivitat dels 
astròcits i el dany neuronal en la malaltia de 
l’Alzheimer.  Jannuary 2015-Desember 2017

3. Astrocytes in Leukodystrophies- X-ALD is a severe 
neurodegenerative disorder characterized by 
progressive demyelination within the central (CNS) and 
peripheral nervous system (PNS), adrenal insufficiency 
and accumulation of very long-chain fatty acids 
(VLCFA) due to their impaired €-oxidation in 
peroxisomes. We aim to determine the role of 
astrocytes on pathological pathways common to X-ALD 
and AD such asproteasome system (UPS) dysfunction, 
endoplasmic reticulum (ER) stress and deficiency of 
the transcription factor Nrf2, a main factor in anti-
oxidant defense that is mainly produced by astrocytes. 
Project funded by: European Leukodystrophies 
Association ELA-2012-033C1B Cellular proteolysis and 
oxidative stress as intertwined therapeutic targets in 
X-ALD: preclinical studies. September 2013- 
September 2016

PuBlications
melachroinou K, xilouri m, emmanouilidou e, masgrau 
R, papazafiri p, stefanis l, et al. Deregulation of calcium 
homeostasis mediates secreted €-synuclein-induced 
neurotoxicity. Neurobiol Aging. 2013 Des; 34(12):2853–65. 

morató l, galino J, Ruiz m, Calingasan nY, starkov AA, 
Dumont m, et al. Pioglitazone halts axonal degeneration 
in a mouse model of X-linked adrenoleukodystrophy. 
Brain. 2013 Ago; 136(Pt 8):2432–43. 

lópez-erauskin J, ferrer I, galea e, pujol A. Cyclophilin 
D as a potential target for antioxidants in 
neurodegeneration: the X-ALD case. Biol Chem. 2013 
Mai; 394(5):621–9. 

lewis Am, Aley pK, Roomi A, thomas Jm, masgrau R, 
garnham C, et al. ß-Adrenergic receptor signaling 
increases NAADP and cADPR levels in the heart. Biochem 
Biophys Res Commun. 2012 oct; 427(2):326–9. 

Carriba p, pardo l, parra-Damas A, lichtenstein mp, 
saura CA, pujol A, et al. ATP and noradrenaline activate 
CREB in astrocytes via noncanonical Ca(2+) and cyclic 
AMP independent pathways. Glia. 2012 Sep; 
60(9):1330–44. 

galea e, launay n, portero-otin m, Ruiz m, pamplona R, 
Aubourg p, et al. oxidative stress underlying axonal 
degeneration in adrenoleukodystrophy: a paradigm for 
multifactorial neurodegenerative diseases? Biochim 
Biophys Acta. 2012 Sep; 1822(9):1475–88. 

schlüter A, espinosa l, fourcade s, galino J, lópez e, 
Ilieva e, et al. Functional genomic analysis unravels a 
metabolic-inflammatory interplay in adrenoleukodystrophy. 
Hum Mol Genet. 2012 Mar; 21(5):1062–77. 

lichtenstein mp, madrigal Jlm, pujol A, galea e. JNK/
ERK/FAK mediate promigratory actions of basic fibroblast 
growth factor in astrocytes via CCL2 and CoX2. 
Neurosignals. 2012 Gen; 20(2):86–102. 

martiáñez t, Carrascal m, lamarca A, segura m, Durany 
n, masgrau R, et al. UTP affects the Schwannoma cell line 
proteome through P2Y receptors leading to cytoskeletal 
reorganisation. Proteomics. 2012 Gen; 12(1):145–56. 
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strateGic oBJectiVes
Alzheimer´s disease (AD) is a neurodegenerative disorder 
characterized by progressive memory loss caused by early 
synaptic dysfunction in brain regions essential for memory 
encoding and storage, such as the hippocampus and 
enthorrinal cortex. Accumulation of amyloid plaques 
containing €-amyloid (A€) peptides, which are generated 
by presenilin (PS)/€-secretase-dependent processing of 
the €-amyloid precursor protein (APP), and 
phosphorylated tau are key events in the disease process. 
our hypothesis is that cognitive impairment in normal and 
pathological aging is associated with synaptic dysfunction 
as a result of changes in gene expression networks. our 
investigations combine genetics, transcriptomics and 
proteomics approaches to better understand the molecular 
mechanisms by which gene expression changes due to PS 
and A€ underlie synaptic and cognition dysfunction and 
neurodegeneration in AD. Progress in understanding the 
cellular processes regulating gene expression changes in 
cognition is relevant to develop therapeutic interventions 
for age-related cognitive disorders. 
 

Main research lines
1. mechanisms of synaptic dysfunction in Alzheimer´s 
disease
The molecular mechanisms underlying gene expression 
changes and synapse and cognitive dysfunction in cognitive 
disorders are largely unknown. Recent studies from our 
lab indicate that specific gene expression programs 
induced by synaptic activity are essential for memory 
processing, whereas deregulation of these programs 
causes memory impairment in mouse models of AD. We 
investigate the role of the transcription factor cAMP-
response element binding protein (CREB) and its 
transcripcional coactivators CREB binding protein (CBP) 
and CREB-regulated transcription coactivator-1 (CRTC1) 
on regulation of specific gene expression programs in cells 
and transgenic mice that overexpress mutant APP and 
presenilin genes. our results indicate that deregulation of 
specific CREB-dependent gene expression programs plays 
a role in synaptic and cognitive dysfunction, and regulation 
of specific gene networks is relevant to develop therapeutic 
interventions for age-related cognitive disorders. These 
signaling pathways are being tested as potential drug 
targets in AD experimental models.

2. Novel therapeutic strategies in Alzheimer´s disease
The discovery of novel molecular mechanisms underlying 
synaptic dysfunction and memory loss in transgenic and 
knockout mouse models of AD allow us to design new 
therapeutic strategies to prevent and/or reverse cognitive 
dysfunction in this disease. We have described that 
inactivation of presenilin-1/€-secretase reduces age-
dependent amyloid pathology and memory deficits in APP 
transgenic mice, whereas inactivation of both presenilins 
results in memory deficits and neurodegeneration through 
deregulation of synaptic proteins and the CREB signaling 
pathway. Similarly, accumulation of A€ alters expression 
of CREB target genes required for memory by deregulating 
the coactivator CRTC1. We are currently employing novel 
gene therapy and pharmacological approaches to activate  
CRTC1 signaling and reverse memory deficits in transgenic 

mouse models of AD. Finally, we study the cellular 
mechanisms by which cognitive stimulation has beneficial 
effects on adult neurogenesis and memory in AD.

 
PuBlications
saura CA, parra-Damas A, enriquez-Barreto l. Gene 
expression parallels synaptic excitability and plasticity 
changes in Alzheimer’s disease. Front Cell Neurosci. 
2015 Gen; 9:318. 

Balmaceda V, Cuchillo-Ibáñez I, pujadas l, garcía-
Ayllón m-s, saura CA, nimpf J, et al. ApoER2 processing 
by presenilin-1 modulates reelin expression. FASEB J. 
2014 Abr; 28(4):1543–54. 

parra-Damas A, Valero J, Chen m, españa J, martín e, 
ferrer I, et al. Crtc1 activates a transcriptional program 
deregulated at early Alzheimer’s disease-related stages. 
J Neurosci. 2014 Abr; 34(17):5776–87. 

xifró x, miñano-molina AJ, saura CA, Rodríguez-Álvarez J. 
Ras protein activation is a key event in activity-dependent 
survival of cerebellar granule neurons. J Biol Chem. 2014 
Mar; 289(12):8462–72. 

garcía-Ayllón m-s, Campanari m-l, Brinkmalm g, 
Rábano A, Alom J, saura CA, et al. CSF Presenilin-1 
complexes are increased in Alzheimer’s disease. Acta 
Neuropathol Commun. 2013 Gen; 1:46. 

fadó R, moubarak Rs, miñano-molina AJ, Barneda-
zahonero B, Valero J, saura CA, et al. X-linked inhibitor 
of apoptosis protein negatively regulates neuronal 
differentiation through interaction with cRAF and Trk. Sci 
Rep. 2013 Gen; 3:2397. 

Carriba p, pardo l, parra-Damas A, lichtenstein mp, 
saura CA, pujol A, et al. ATP and noradrenaline activate 
CREB in astrocytes via noncanonical Ca(2+) and cyclic 
AMP independent pathways. Glia. 2012 Sep; 
60(9):1330–44. 

giralt A, puigdellívol m, Carretón o, paoletti p, Valero J, 
parra-Damas A, et al. Long-term memory deficits in 
Huntington’s disease are associated with reduced CBP 
histone acetylase activity. Hum Mol Genet. 2012 Mar; 
21(6):1203–16. 

Barneda-zahonero B, servitja J-m, Badiola n, miñano-
molina AJ, fadó R, saura CA, et al. Nurr1 protein is 
required for N-methyl-D-aspartic acid (NMDA) receptor-
mediated neuronal survival. J Biol Chem. 2012 Mar; 
287(14):11351–62. 

saura CA. CREB-regulated transcription coactivator 
1-dependent transcription in Alzheimer’s disease mice. 
Neurodegener Dis. 2012 Gen; 10(1-4):250–2. 
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01.
Image of a mature 
hippocampal neuron 
transfected with GFP showing 
the presence of synaptic 
spines (green dots). Image 
was captured with a 
fluorescence microscope.

02. 
Pyramidal neurons in the 
hippocampus of an 
Alzheimer´s disease mouse 
stained with CRTC1 (green) 
and MAP2 (red). Image was 
captured with a confocal laser 
scanning microscope. Parra-
Damas et al. J Neurocience 
(2014)

03.
 Featured cover of the J 
Neuroscience journal 
published on April 23 
(2014). 

04. 
Immunofluorescence 
image of the 
transcriptional 
coactivator CRTC1 
(green) in MAP2-
positive dendrites (red) 
in pyramidal neurons of 
the adult mouse 
hippocampus . Image 
was captured with a 
confocal laser scanning 
microscope. Picture 
published in El PAIS on 
April 23, 2014.

02

01 03 04
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Molecular biology 
of synaptic
dysfuction in 
neurodegenerative
diseases 
 
gRoup leADeR 
 
José Rodríguez-Alvarez
Professor
 

gRoup memBeRs

Judith Català Solsona
Master student

Alfredo Jesús Miñano Molina
Postdoctoral fellow

Amaia Ochoa de Amárzaga
Ph. D. Student

Ricardo Quiroz Baez
Postdoctoral fellow

Dolores Siedlecki
Ph. D. Student

strateGic oBJectiVes
Since 2000, one of the basic objectives of my research 
team has been the study of the cellular and molecular 
mechanism involved in brain neurodegeneration. Two 
main questions have guided our research effort during 
these years: 1.- Which molecular mechanisms are 
involved in the control of neuronal apoptosis? ; 2.- Why 
synaptic activity is altered in Alzheimer’s Disease (AD)?.

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 
neurodegenerative pathologies, in particular AD. We’ve been 
mainly interested in the mechanisms that are associated to 
the early cognitive dysfunction observed in AD. We want to 
know through which mechanisms synaptic activity is altered 
in AD well before neurodegeneration happens. We have 
focused in the effects on AMPA subtype of glutamate 
receptors since during the last years we have accumulated 
in the laboratory several evidences suggesting that oA€-
mediated reduction in synaptic GluA1-containing AMPAR 
could participate in early synaptic dysfunction in AD. For this 
reason, we believe that understanding the effects of oA€ on 
synaptic AMPAR dynamics may allow the identification of 
molecular targets for novel therapeutic and diagnostic 
approaches at early stages of AD.
 

PuBlications:
Barneda-zahonero B, servitja J-m, Badiola n, miñano-
molina AJ, fadó R, saura CA, et al.
Nurr1 protein is required for N-methyl-D-aspartic acid 
(NMDA) receptor-mediated neuronal survival. J Biol 
Chem. 2012 Mar; 287(14):11351–62. PMCID: PMC3322860

Blancas s, fadó R, Rodriguez-Alvarez J, morán J. 
Endogenous XIAP, but not other members of the 
inhibitory apoptosis protein family modulates cerebellar 
granule neurons survival. Int J Dev Neurosci. 2014 oct; 
37:26–35.  PMCID: PMC24955869

fadó R, moubarak Rs, miñano-molina AJ, Barneda-
zahonero B, Valero J, saura CA, et al. X-linked inhibitor 
of apoptosis protein negatively regulates neuronal 
differentiation through interaction with cRAF and Trk. Sci 
Rep. 2013 Gen; 3:2397.  PMCID: PMC3739015

parra-Damas A, Valero J, Chen m, españa J, martín e, 
ferrer I, et al.
Crtc1 activates a transcriptional program deregulated at 
early Alzheimer’s disease-related stages. J Neurosci. 
2014 Abr; 34(17):5776–87.  PMCID: PMC24760838

xifró x, miñano-molina AJ, saura CA, Rodríguez-Álvarez J. 
Ras protein activation is a key event in activity-dependent 
survival of cerebellar granule neurons. J Biol Chem. 2014 
Mar; 289(12):8462–72. PMCID: PMC3961671

xifró x, Rodríguez-Álvarez J.
Delineating the factors and cellular mechanisms involved 
in the survival of cerebellar granule neurons. Cerebellum. 
2015 Jun; 14(3):354–9. PMCID: PMC25596943
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gRoup leADeR
 
Patrocinio Vergara 
Esteras
Professor
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strateGic oBJectiVes
our goal of research is focussed on the study of 
gastrointestinal motility in physiologic conditions and in 
several pathologic states. our studies are performed in 
human tissue and in animal models of disease. our 
main research is based on the study of 
neurogastroenterology from different point of views 
including neurotransmission in the enteric nervous 
system, pacemaker activity and relationship between 
the immune system and the enteric nervous system.

 
Main research lines
• Gastrointestinal motility: Study of gastrointestinal 
motility and its hormonal and nervous regulation. 
Pharmacologic studies.
• Neurogastroenterology: Pacemaker function, 
relation-ship between motor neurons and smooth 
muscle. Interstitial Cells of Cajal (ICC).
• Nitric oxide. Role of No in the regulation of 
gastrointestinal motility in normal and inflamed tissue. 
Mechanism of action. Inhibitors of No synthesis.
• Mast Cells. Study of mast cells from intestinal 
mucosa and its role in inflammatory processes and 
allergy in the gastrointestinal tract.
• Irritable bowel syndrome (IBS). Development of 
animal models to study the impairment of 
gastrointestinal motility in IBS. Pharmacological 
approach of treatment of IBS.
• Inflammatory bowel disease: Development of animal 
models to study the impairment of gastrointestinal 
motility in intestinal inflammation. Pharmacological 
approach of the treatment of altered motor patterns 
during intestinal inflammation.
• Diabetic Neuropathy. Impairment of gastrointestinal 
motility in Diabetes, histopathological approach and 
study of relationship between motor neurons and 
smooth muscle in animal models of diabetes.
 

PuBlications
serra-pages m, torres R, plaza J, herrerias A, Costa-
farré C, marco A, et al. Activation of the Prostaglandin 
E2 receptor EP2 prevents house dust mite-induced 
airway hyperresponsiveness and inflammation by 
restraining mast cells’ activity. Clin Exp Allergy. 2015 
oct; 45(10):1590–600. 

Jiménez m. Platelet-derived growth factor receptor-€-
positive cells: new players in nerve-mediated 
purinergic responses in the colon. J Physiol. 2015 Abr; 
593(8):1765–6. 

martinez-Cutillas m, gil V, mañé n, Clavé p, gallego 
D, martin mt, et al. Potential role of the gaseous 
mediator hydrogen sulphide (H2S) in inhibition of 
human colonic contractility. Pharmacol Res. 2015 Mar; 
93:52–63. 

mañé n, martínez-Cutillas m, gallego D, Jimenez m. 
Enteric motor pattern generators involve both 
myogenic and neurogenic mechanisms in the human 
colon. Front Physiol. 2015 Gen; 6:205.

Neurogastroen-
terology

gRoup leADeR 
 
Marcel  Jiménez Farrerons
Professor

gRoup memBeRs

Mª Teresa Martín Ibáñez
Professor

mañé n, gil V, martínez-Cutillas m, Clavé p, gallego 
D, Jiménez m. Differential functional role of purinergic 
and nitrergic inhibitory cotransmitters in human 
colonic relaxation. Acta Physiol (oxf). 2014 Des; 
212(4):293–305. 

mañé n, gil V, martínez-Cutillas m, martín mt, gallego 
D, Jiménez m. Dynamics of inhibitory co-transmission, 
membrane potential and pacemaker activity determine 
neuromyogenic function in the rat colon. Pflügers Arch 
Eur J Physiol. 2014 Des; 466(12):2305–21. 

martinez-Cutillas m, mañé n, gallego D, Jimenez m, 
martin mt. EP2 and EP4 receptors mediate PGE2 
induced relaxation in murine colonic circular muscle: 
pharmacological characterization. Pharmacol Res. 
2014 Des; 90:76–86. 

mañé n, Jimenez m. Interplay between myogenic 
pacemakers and enteric neurons determine distinct 
motor patterns in the rat colon. Neurogastroenterol 
Motil. 2014 oct; 26(10):1508–12. PMCID: PMC25088991

martínez-Cutillas m, gil V, gallego D, mañé n, Clavé 
p, martín mt, et al. €,€-meATP mimics the effects of 
the purinergic neurotransmitter in the human and rat 
colon. Eur J Pharmacol. 2014 oct; 740:442–54. 

Jiménez m, Clavé p, Accarino A, gallego D. Purinergic 
neuromuscular transmission in the gastrointestinal 
tract; functional basis for future clinical and 
pharmacological studies. Br J Pharmacol. 2014 oct; 
171(19):4360–75.

lies B, gil V, groneberg D, seidler B, saur D, 
wischmeyer e, et al. Interstitial cells of Cajal mediate 
nitrergic inhibitory neurotransmission in the murine 
gastrointestinal tract. Am J Physiol Gastrointest Liver 
Physiol. 2014 Jul; 307(1):G98–106. 

Rychter J, espín f, gallego D, Vergara p, Jiménez m, 
Clavé p. Colonic smooth muscle cells and colonic 
motility patterns as a target for irritable bowel 
syndrome therapy: mechanisms of action of otilonium 
bromide. Therap Adv Gastroenterol. 2014 Jul; 
7(4):156–66. 

gallego D, malagelada C, Accarino A, De giorgio R, 
malagelada JR, Azpiroz f, et al. Nitrergic and purinergic 
mechanisms evoke inhibitory neuromuscular 
transmission in the human small intestine. 
Neurogastroenterol Motil. 2014 Mar; 26(3):419–29.

Alvarez-Berdugo D, Jiménez m, Clavé p, Rofes l. 
Pharmacodynamics of TRPV1 agonists in a bioassay 
using human PC-3 cells. Scientific World Journal. 2014 
Gen; 2014:184526. 

martínez-Cutillas m, gil V, gallego D, mañé n, martín 
mt, Jiménez m. Mechanisms of action of otilonium 
bromide (oB) in human cultured smooth muscle cells 
and rat colonic strips. Neurogastroenterol Motil. 2013 
Des; 25(12):e803–12. 

gallego D, espín f, mikulka J, Šmirg o, gil V, 
faundez-zanuy m, et al. In vitro motor patterns and 
electrophysiological changes in patients with colonic 
diverticular disease. Int J Colorectal Dis. 2013 oct; 
28(10):1413–22.

Jimenez me, Barg fK, guevara Jp, gerdes m, fiks Ag. 
The impact of parental health literacy on the early 
intervention referral process. J Health Care Poor 
Underserved. 2013 Ago; 24(3):1053–62. 

gil V, parsons s, gallego D, huizinga J, Jimenez m. 
Effects of hydrogen sulphide on motility patterns in the 
rat colon. Br J Pharmacol. 2013 Mai; 169(1):34–50. 

gil V, martínez-Cutillas m, mañé n, martín mt, Jiménez 
m, gallego D. P2Y(1) knockout mice lack purinergic 
neuromuscular transmission in the antrum and cecum. 
Neurogastroenterol Motil. 2013 Mar; 25(3):e170–82. 

gil V, gallego D, moha ou maati h, peyronnet R, 
martínez-Cutillas m, heurteaux C, et al. Relative 
contribution of SKCa and TREK1 channels in purinergic 
and nitrergic neuromuscular transmission in the rat 
colon. Am J Physiol Gastrointest Liver Physiol. 2012 Ago; 
303(3):G412–23. 

gallego D, gil V, martínez-Cutillas m, mañé n, martín 
mt, Jiménez m. Purinergic neuromuscular transmission 
is absent in the colon of P2Y(1) knocked out mice. J 
Physiol. 2012 Abr; 590(Pt 8):1943–56. 

freixa x, Bellera n, ortiz-pérez Jt, Jiménez m, paré C, 
Bosch x, et al. Ischaemic postconditioning revisited: lack 
of effects on infarct size following primary percutaneous 
coronary intervention. Eur Heart J. 2012 Gen; 
33(1):103–12. 
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strateGic oBJectiVes
our research interests are focussed on the field of 
enteric neurosciences, particularly on the study of 
neuro-immune interactions within the gastrointestinal 
tract, including interactions with gut commensal 
microbiota. our final goal is to understand the 
pathophysiological mechanisms that underlay human 
functional and inflammatory gastrointestinal 
disorders and to identify and characterize potential 
sites and targets for intervention.
We have a multidisciplinary approach that integrates 
in vivo work in animal models with cellular/molecular 
techniques.

Main research lines
• Development and characterization of animal models 
of gastrointestinal disorders: Inflammatory Bowel 
Disease and Irritable Bowel Syndrome.
• Implications of mast cells in the neuro-endocrine 
control in inflammatory and allergy-related 
gastrointestinal disorders.
• Mast cells and neuronal remodelling within the 
gastrointestinal tract.
• Mechanisms and pharmacology of visceral pain 
arising from the gut.
• Intestinal microbiota: Relationship with visceral 
sensory mechanisms and intestinal barrier function.
• Brain-gut axis: Effects of stress on gastrointestinal 
function.

rePresentatiVe PuBlications
Rychter J, ortega o, Berdun s, Arenas C, lopez I, espin 
f, et al. Mast cell degranulation inhibits motor patterns of 
human ileum and sigmoid colon in vitro: relevance for 
postoperative ileus. Neurogastroenterol Motil. 2015 Ago; 
27(8):1098–109. 

fernández-Blanco JA, estévez J, shea-Donohue t, 
martínez V, Vergara p. Changes in Epithelial Barrier 
Function in Response to Parasitic Infection: Implications 
for IBD Pathogenesis. J Crohns Colitis. 2015 Jun; 
9(6):463–76. 

Berdún s, Bombuy e, estrada o, mans e, Rychter J, 
Clavé p, et al. Peritoneal mast cell degranulation and 
gastrointestinal recovery in patients undergoing 
colorectal surgery. Neurogastroenterol Motil. 2015 Jun; 
27(6):764–74. 

gomez Jp, peña fm, martínez V, giraldo DC, Cardona CI. 
Initial force systems during bodily tooth movement with 
plastic aligners and composite attachments: A three-
dimensional finite element analysis. Angle orthod. 2015 
Mai; 85(3):454–60. 

poirier gm, Bergmann C, Denais-lalieve Dg, Dontas IA, 
Dudoignon n, ehall h, et al. ESLAV/ECLAM/LAVA/EVERI 
recommendations for the roles, responsibilities and 
training of the laboratory animal veterinarian and the 
designated veterinarian under Directive 2010/63/EU. Lab 
Anim. 2015 Abr; 49(2):89–99. 

Neuroinmuno-
gastroenterology 
and Gut 
Microbiota

gRoup leADeR 
 
Vicente Martínez  Perea
Professor

Patrocinio Vergara Esteras
Full professor

gRoup memBeRs

Sergio Berdún Marín
Predoctoral fellow

Eva Maria Cepeda Romero
Predoctoral fellow

Javier Estévez Medina
Predoctoral fellow

Marina Ferrer Clotas
Predoctoral fellow

Sergio López Estévez
Predoctoral fellow

Emma Martínez Pérez
Research technician

Patrocinio Vergara Esteras
Professor

Jardi f, Aguilera m, Vergara p, martinez V. 
Lipopolysaccharides facilitate colonic motor alterations 
associated to the sensitization to a luminal antigen in 
rats. J Neurogastroenterol Motil. 2015 Mar; 
21(2):222–35.

turner p V, pekow C, Clark Jm, Vergara p, Bayne K, 
white wJ, et al. Roles of the International Council for 
Laboratory Animal Science (ICLAS) and International 
Association of Colleges of Laboratory Animal Medicine 
(IACLAM) in the Global organization and Support of 3Rs 
Advances in Laboratory Animal Science. J Am Assoc Lab 
Anim Sci. 2015 Mar; 54(2):174–80. 

Barbosa s, nieves t, garcía f, Cepeda e, moll x, marco 
A, et al. Fixation of Light Weight Polypropylene Mesh 
with n-Butyl-2-cyanocrylate in Pelvic Floor Surgery: 
Experimental Design Approach in Sheep for 
Effectiveness Evaluation. Biomed Res Int. 2015 Gen; 
2015:737683.

Aguilera m, Cerdà-Cuéllar m, martínez V. 
Antibiotic-induced dysbiosis alters host-bacterial 
interactions and leads to colonic sensory and motor 
changes in mice. Gut Microbes. 2015 Gen; 6(1):10–23.

Jardí f, fernández-Blanco JA, martínez V, Vergara p. 
Plasticity of dorsal root ganglion neurons in a rat model 
of post-infectious gut dysfunction: potential implication 
of nerve growth factor. Scand J Gastroenterol. 2014 Nov; 
49(11):1296–303. 

terán-Ventura e, Aguilera m, Vergara p, martínez V. 
Specific changes of gut commensal microbiota and 
TLRs during indomethacin-induced acute intestinal 
inflammation in rats. J Crohns Colitis. 2014 Sep; 
8(9):1043–54. 

Rychter J, espín f, gallego D, Vergara p, Jiménez m, 
Clavé p. Colonic smooth muscle cells and colonic 
motility patterns as a target for irritable bowel 
syndrome therapy: mechanisms of action of otilonium 
bromide. Therap Adv Gastroenterol. 2014 Jul; 
7(4):156–66. 

Aguilera m, Vergara p, martínez V. Stress and 
antibiotics alter luminal and wall-adhered microbiota 
and enhance the local expression of visceral sensory-
related systems in mice. Neurogastroenterol Motil. 2013 
Ago; 25(8):e515–29.

Aguilera m, Vergara p, martínez V. Environment-related 
adaptive changes of gut commensal microbiota do not 
alter colonic toll-like receptors but modulate the local 
expression of sensory-related systems in rats. Microb 
Ecol. 2013 Jul; 66(1):232–43. 

fernández-Blanco JA, fernández-Blanco JA, 
hollenberg mD, martínez V, Vergara p. PAR-2-mediated 
control of barrier function and motility differs between 
early and late phases of postinfectious gut dysfunction 
in the rat. Am J Physiol Gastrointest Liver Physiol. 2013 
Feb; 304(4):G390–400. 

Jardí f, martínez V, Vergara p. NGF is involved in oral 
ovalbumin-induced altered colonic contractility in rats: 
evidence from the blockade of TrkA receptors with 
K252a. Neurogastroenterol Motil . 2012 Des; 
24(12):e580–90. 

Aller m-A, martinez V, Corcuera m-t, Benito J, traver 
e, gómez-Aguado f, et al. Liver impairment after 
portacaval shunt in the rat: the loss of protective role of 
mast cells? Acta Histochem. 2012 Jul; 114(4):301–10. 

Jorge e, Vergara p, martin mt. Ileal inducible nitric 
oxide synthase mRNA expression in response to stress 
is modified in Sprague-Dawley rats exposed to a 
previous intestinal inflammation. Stress. 2012 Gen; 
15(1):62–73. 
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Full professor
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Full professor
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12
strateGic oBJectiVes
The main goal of the Neuropharmacology Grup is to study 
the activity and fucntions of Acetilcolinesterase (AChE) 
and its inhibition by acetylcholinesterase inhibidors, 
currently, the most successful treatment for Alzheimer 
disease. Considering the mechanism of action for the 
acetylcholinesterase inhibitors (AChEI), they are expected 
only to temporarily mitigate some of the symptoms. 
However, some clinical studies have shown that AChEI 
not only are able to increase ACh viability in AD patients 
but also could act as modifying-disease drugs. on the 
other hand,  AChE occurs in neuronal and non-neuronal 
tissue developing non-canonical functions as well. These 
not-catalytic functions are involved in morphogenesis, 
hematopoiesis, osteogenesis, apoptosis, and in 
neurogenesis. These functions have been ascribed to a 
two variant of AChE: ‘Synaptic’ AChE-S a membrane 
multimeric enzyme and the soluble monomeric 
‘readthrough’ AChE-R. In general, both AChE isoforms 
are inducible by neural injury or by cholinesterase 
inhibitors, however, the expression of AChE-R appears to 
be related to neuroprotection and repair, whereas 
AChE-S is more highly associated with injury and 
increasing neurotoxicity. Accordingly, the main aim of the 
present project is to analyze the effect of AChE inhibitors 
(huprines and heterodimers) on the two variants of AChE 
(-S and –R) expression under different experimental 
conditions and approaches, in vivo and in vitro, taking into 
account both neurotoxic and neurogenesis process. This 
objective will allow us to go more deeply into the 
mechanism of action of AChEIs and also to get additional 
information about role and functions of AChE isoforms.
on the other had, and in colaboration with the Chemical 
Pharmaceutic group of Faculty of Pharmacy at Barcelona 
University, we characterize the pharmacological profile of 
new heterodimers compound with multitarged functions, 
related all of them to the neuropathological factors 
involved in the Alzheimer disease.
 

Main research lines 
neuropharmacology of neurodegenarative disorders:
• Cholinergic system in the development of Alzheimer’s  
disease: Role of different AChE variants and 
anticholinesterasic drugs in neurogenesis and 
neurodegeneration processes.
• Pharmacological evaluation of new multifunctional drugs

PuBlications
Di pietro o, pérez-Areales fJ, Juárez-Jiménez J, 
espargaró A, Clos mV, pérez B, et al.
Tetrahydrobenzo[h][1,6]naphthyridine-6-chlorotacrine 
hybrids as a new family of anti-Alzheimer agents 
targeting €-amyloid, tau, and cholinesterase pathologies. 
Eur J Med Chem. 2014 Sep;84:107–17.
PMCID: PMC25016233

Di pietro o, Viayna e, Vicente-garcía e, Bartolini m, 
Ramón R, Juárez-Jiménez J, et al. 
1,2,3,4-Tetrahydrobenzo[h][1,6]naphthyridines as a new 
family of potent peripheral-to-midgorge-site inhibitors of 
acetylcholinesterase: synthesis, pharmacological 
evaluation and mechanistic studies. Eur J Med Chem. 
2014 Feb; 73:141–52. PMCID: PMC24389509

Di pietro o, Vicente-garcía e, taylor mC, Berenguer D, 
Viayna e, lanzoni A, et al.
Multicomponent reaction-based synthesis and biological 
evaluation of tricyclic heterofused quinolines with multi-
trypanosomatid activity. Eur J Med Chem. 2015 Nov; 
105:120–37. PMCID: PMC4638191

galdeano C, Viayna e, sola I, formosa x, Camps p, Badia 
A, et al.
Huprine-tacrine heterodimers as anti-amyloidogenic 
compounds of potential interest against Alzheimer’s and 
prion diseases. J Med Chem. 2012 Gen; 55(2):661–9. 
PMCID: PMC22185619

giménez-llort l, Ratia m, pérez B, Camps p, muñoz-
torrero D, Badia A, et al.
AVCRI104P3, a novel multitarget compound with 
cognition-enhancing and anxiolytic activities: studies in 
cognitively poor middle-aged mice. Behav Brain Res. 
2015 Jun; 286:97–103. PMCID: PMC25732954

muñoz-torrero D, pera m, Relat J, Ratia m, galdeano C, 
Viayna e, et al.
Expanding the multipotent profile of huprine-tacrine 
heterodimers as disease-modifying anti-Alzheimer 
agents. Neurodegener Dis. 2012 Gen; 10(1-4):96–9. 
PMCID: PMC22236498

pera m, Camps p, muñoz-torrero D, perez B, Badia A, 
Clos guillen mV.
Undifferentiated and differentiated PC12 cells protected 
by huprines against injury induced by hydrogen peroxide. 
PLoS one. 2013 Gen; 8(9):e74344. PMCID: PMC3781080

pérez-Areales fJ, Di pietro o, espargaró A, Vallverdú-
queralt A, galdeano C, Ragusa Im, et al.
Shogaol-huprine hybrids: dual antioxidant and 
anticholinesterase agents with €-amyloid and tau anti-
aggregating properties. Bioorg Med Chem. 2014 oct; 
22(19):5298–307. PMCID: PMC25156301

Ratia m, giménez-llort l, Camps p, muñoz-torrero D, 
pérez B, Clos m V, et al.
Huprine X and huperzine A improve cognition and 
regulate some neurochemical processes related with 
Alzheimer’s disease in triple transgenic mice (3xTg-AD). 

Neurodegener Dis. 2013 Gen; 11(3):129–40.
PMCID: PMC22626981

sola I, Artigas A, taylor mC, gbedema sY, pérez B, Clos 
mV, et al.
Synthesis and antiprotozoal activity of oligomethylene- 
and p-phenylene-bis(methylene)-linked bis(+)-huprines. 
Bioorg Med Chem Lett. 2014 Des; 24(23):5435–8.
PMCID: PMC25454267

sola I, Aso e, frattini D, lópez-gonzález I, espargaró A, 
sabaté R, et al.
Novel Levetiracetam Derivatives That Are Effective 
against the Alzheimer-like Phenotype in Mice: Synthesis, 
in Vitro, ex Vivo, and in Vivo Efficacy Studies. J Med Chem. 
2015 Ago; 58(15):6018–32. PMCID: PMC26181606

sola I, Castellà s, Viayna e, galdeano C, taylor mC, 
gbedema sY, et al.
Synthesis, biological profiling and mechanistic studies of 
4-aminoquinoline-based heterodimeric compounds with 
dual trypanocidal-antiplasmodial activity. Bioorg Med 
Chem. 2015 Ago; 23(16):5156–67.  PMCID: PMC25678015

Viayna e, sola I, Bartolini m, De simone A, tapia-Rojas 
C, serrano fg, et al.
Synthesis and multitarget biological profiling of a novel 
family of rhein derivatives as disease-modifying anti-
Alzheimer agents. J Med Chem. 2014 Mar; 57(6):2549–67. 
PMCID: PMC24568372
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gRoup leADeR 
 
Ester Fernández 
Gimeno
Professor

gRoup memBeRs

Joan Francesc 
Burgueño Banús
Research technician

Elena Eyre Sánchez
Predoctoral fellow

strateGic oBJectiVes
To gain knowledge on the functions of enteric neurons and 
glia and their interactions with other cell types found in the 
intestine. We intend to progress in the understanding the 
role of the enteric nervous system in the innate immune 
response, the maintenance of tolerance and the switch 
between tolerance and inflammation and between 
inflammation and tumorigenesis.
• To explore the cross talk of toll-like receptors and other 
pattern recognition receptors with other signalling pathways.
• our research combines molecular, cellular and whole 
animal approaches using a variety of techniques and models.
• Through these studies we intend to propose new strategies 
for therapeutic intervention based on the use of new tools, 
vehicles and targets including gene therapy vectors. 

 
Main research lines
• Therapeutic  efficacy  of gene knocking down in vitro 
and in vivo in animal models of inflammation  (IBD) and 
colon cancer.
• Therapeutic  efficacy  of gene overexpression in vitro 
and in vivo in animal models of inflammation  (IBD) and 
colon cancer.
• Immunomodulatoy  functions of enteric glial cells and  
enteric neurons.
• Pattern recognition receptors and Toll like receptor 
signalling. Cross talk with other signalling cascades.
• Mechanisms involved in acquired chemoresistance.
 
 
PuBlications
Rodríguez e, Romero C, Río A, miralles m, Raventós A, 
planells l, et al. Short-fiber protein of ad40 confers 
enteric tropism and protection against acidic 
gastrointestinal conditions. Hum Gene Ther Methods. 
2013 Ago; 24(4):195–204. 

Bosch m, Rodriguez m, garcia f, fernández e, fuentes 
mC, Cuñé J. Probiotic properties of Lactobacillus 
plantarum CECT 7315 and CECT 7316 isolated from 
faeces of healthy children. Lett Appl Microbiol. 2012 Mar; 
54(3):240–6. 

Vázquez e, Corchero J l, Burgueño, J f, seras-franzoso 
J, Kosoy A, et al. Functional inclusion bodies produced in 
bacteria as naturally occurring nanopills for advanced 
cell therapies. Advanced materials (Deerfield Beach, Fla.) 
2012 Mar; 24(13)p. 1742-7. 

ocampo sm, Romero C, Aviñó A, Burgueño J, gassull 
mA, Bermúdez J, eritja R, fernandez e, perales JC. 
Functionally enhanced siRNA targeting TNF€ attenuates 
DSS-induced colitis and TLR-mediated 
immunostimulation in mice. Mol Ther. 2012 Feb; 
20(2):382-90 
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strateGic oBJectiVes
Modeling and characterizing behavioral and 
neuroinmunoendocrine phenotypes related to the 
process of aging or those characteristic of 
neurodegenerative or neurological disorders is a 
challenge but it is relevant in order to provide research 
tools to study the mechanisms underlying the 
pathophysiological events and to assess the potential of 
preventive and therapeutical strategies.?our research 
is focused on behavioral neuroscience (behavioral 
screening, behavioral pharmacology and non-
pharmacological approaches) with a ‘bed-to-bench’ 
and ‘bench-to-bed’ translational view. We are also 
interested in the social and intergenerational 
relationships in the human being and their impact on 
the well-being of the elderly. An issue that we also try 
to address from basic research.?We are members of 
SGR1354 2014 (Coordinador: Miguel Chillón), RETICEF 
(RD06/0013/0003), UCM-CM ENERoINN 910379 (UCM, 
PI: Mónica De la Fuente), Network 4the5. (CEo:Lydia 
Giménez-Llort), Neurogenet Consortium (IGTP, CSIC, 
UAB, Coordinador: Antonio Matillas). Lydia Gimenez 
Llort is the representative for Spain at the European 
Cooperation in the Field of Scientific and Technical 
Research CoST-action TD1005 ‘Pain Assessmment in 
Patients with Impaired Cognition, especially 
Dementia’?.?The translational approach is achieved 
thanks to research agreements with Karolinska 
Hospitals of Karolinska Institute, Stockholm, Sweden 
(PI: Björn Johansson), UVAMID Hospital Santa Katerina, 
Salt, Girona (PI: Secundí López-Pousa), Neurogenet 
Consortium (IGTP, CSIC, UAB; Coordinator: Antoni 
Matilla) and Hospital Sagrat Cor de Martorell 
(PI: Manel Sánchez).

 
Main research lines
1. Establisment of the colonies of 3xTg-AD and wild-
type mice. Behavioral characterization of cognitive and 
BPSD-like symptoms in animal models of aging and 
dementia.?

2. Behavioral assessment of non-pharmacological 
(handling, enrichment, exercice)   preventive and 
therapeutical strategies in animal models of aging and 
neurodegenerative disorders, with special focus in our 
colonies of 3xTg-AD mice.?

3. Behavioral pharmacology of NMDA-DA-Adenosine 
interactions?in animal models for psychitaruc and 
neurologic disorders.

spanish colony of 3xtgAD-mice
Lydia Giménez-Llort established the Spanish colonies 
of triple-transgenic 3xTg-AD mice and their wild-type 
strain thanks to MTAs (2004; 2007) with Dr. F.M. LaFerla 
(University of California Irvine, USA). The triple-
transgenic 3xTg-AD mice (oddo et al, 2003, Neuron, 39, 
409-421) harboring PS1M146V, APPSwe and tauP301L 
transgenes progressively develop €A plaques and 
neurofibrillary tangles with a temporal- and regional-
specific profile that closely mimics their development in 
the human AD brain.

PuBlications
torres-lista V, giménez-llort l. Early postnatal 
handling and environmental enrichment improve the 
behavioral responses of 17-month-old 3xTg-AD and non-
transgenic mice in the Forced Swim Test in a gender-
dependent manner. Behav Processes. 2015 Nov; 
120:120–7. 

Defrin R, Amanzio m, de tommaso m, Dimova V, 
filipovic s, finn Dp, et al. Experimental pain processing 
in individuals with cognitive impairment: current state of 
the science. Pain. 2015 Ago; 156(8):1396–408. 

torres-lista V, lópez-pousa s, giménez-llort l. 
Marble-burying is enhanced in 3xTg-AD mice, can be 
reversed by risperidone and it is modulable by handling. 
Behav Processes. 2015 Jul; 116:69–74. 

Baeta-Corral R, Defrin R, pick Cg, giménez-llort l. 
Tail-flick test response in 3×Tg-AD mice at early and 
advanced stages of disease. Neurosci Lett. 2015 Jul; 
600:158–63. 

giménez-llort l, Ratia m, pérez B, Camps p, muñoz-
torrero D, Badia A, et al. AVCRI104P3, a novel 
multitarget compound with cognition-enhancing and 
anxiolytic activities: studies in cognitively poor middle-
aged mice. Behav Brain Res. 2015 Jun; 286:97–103 

Baeta-Corral R, giménez-llort l. Persistent 
hyperactivity and distinctive strategy features in the 
Morris water maze in 3xTg-AD mice at advanced stages 
of disease. Behav Neurosci. 2015 Abr; 129(2):129–37. 

Cañete t, Blázquez g, tobeña A, giménez-llort l, 
fernández-teruel A. Cognitive and emotional 
alterations in young Alzheimer’s disease (3xTgAD) mice: 
effects of neonatal handling stimulation and sexual 
dimorphism. Behav Brain Res. 2015 Mar; 281:156–71.

gonzález-marrero I, giménez-llort l, Johanson Ce, 
Carmona-Calero em, Castañeyra-Ruiz l, Brito-Armas 
Jm, et al. Choroid plexus dysfunction impairs beta-
amyloid clearance in a triple transgenic mouse model of 
Alzheimer’s disease. Front Cell Neurosci. 2015 Gen; 9:17. 

maté I, Cruces J, giménez-llort l, De la fuente m. 
Function and redox state of peritoneal leukocytes as 
preclinical and prodromic markers in a longitudinal 
study of triple-transgenic mice for Alzheimer’s disease. J 
Alzheimers Dis. 2015 Gen; 43(1):213–26. 

Revilla s, ursulet s, Álvarez-lópez mJ, Castro-freire 
m, perpiñá u, garcía-mesa Y, et al. Lenti-GDNF Gene 
Therapy Protects Against Alzheimer’s Disease-Like 
Neuropathology in 3xTg-AD Mice and MC65 Cells. CNS 
Neurosci Ther. 2014 Nov; 20(11):961–72. 

torres-lista V, parrado-fernández C, Alvarez-montón 
I, frontiñán-Rubio J, Durán-prado m, peinado JR, et al. 
Neophobia, NQo1 and SIRT1 as premorbid and 
prodromal indicators of AD in 3xTg-AD mice. Behav Brain 
Res. 2014 Sep; 271:140–6. 

Blázquez g, Cañete t, tobeña A, giménez-llort 
l, fernández-teruel A. Cognitive and emotional 
profiles of aged Alzheimer’s disease (3×TgAD) 
mice: effects of environmental enrichment and 
sexual dimorphism. Behav Brain Res. 2014 Jul; 
268:185–201. 

garcía-mesa Y, pareja-galeano h, Bonet-Costa 
V, Revilla s, gómez-Cabrera mC, gambini J, et al. 
Physical exercise neuroprotects ovariectomized 
3xTg-AD mice through BDNF mechanisms. 
Psychoneuroendocrinology. 2014 Jul; 45:154–66. 

torres-lista V, giménez-llort l. Persistence of 
behaviours in the Forced Swim Test in 3xTg-AD 
mice at advanced stages of disease. Behav 
Processes. 2014 Jul; 106:118–21. 

Revilla s, suñol C, garcía-mesa Y, giménez-llort 
l, sanfeliu C, Cristòfol R. Physical exercise 
improves synaptic dysfunction and recovers the 
loss of survival factors in 3xTg-AD mouse brain. 
Neuropharmacology. 2014 Jun; 81:55–63. 

Ariza l, giménez-llort l, Cubizolle A, pagès g, 
garcía-lareu B, serratrice n, et al. Central 
nervous system delivery of helper-dependent 
canine adenovirus corrects neuropathology and 
behavior in mucopolysaccharidosis type VII mice. 
Hum Gene Ther. 2014 Mar; 25(3):199–211. 

giménez-llort l, torres-lista V, De la fuente m. 
Crosstalk between behavior and immune system 
during the prodromal stages of Alzheimer’s 
disease. Curr Pharm Des. 2014 Gen; 
20(29):4723–32. 

Baeta-Corral R, giménez-llort l. Bizarre 
behaviors and risk assessment in 3xTg-AD mice at 
early stages of the disease. Behav Brain Res. 2014 
Gen; 258:97–105. PMCID: PMC24144550
Torres-Lista V, Giménez-Llort L. Impairment of 
nesting behaviour in 3xTg-AD mice. Behav Brain 
Res. 2013 Jun; 247:153–7. 

Alonso e, otero p, Vale C, Alfonso A, Antelo A, 
giménez-llort l, et al. Benefit of 13-desmethyl 
spirolide C treatment in triple transgenic mouse 
model of Alzheimer disease: beta-amyloid and 
neuronal markers improvement. Curr Alzheimer 
Res. 2013 Mar; 10(3):279–89. 

Zurashvili T, Cordón-Barris L, Ruiz-Babot G, Zhou 
X, Lizcano JM, Gómez N, et al. Interaction of PDK1 
with phosphoinositides is essential for neuronal 
differentiation but dispensable for neuronal 
survival. Mol Cell Biol. 2013 Mar; 33(5):1027–40. 

Chertoff m, shrivastava K, gonzalez B, Acarin l, 
giménez-llort l. Differential modulation of 
TREM2 protein during postnatal brain 
development in mice. PLoS one. 2013 Gen; 
8(8):e72083. 

esquerda-Canals g, marti J, Rivera-hernández g, 
giménez-llort l, Villegas s. Loss of deep cerebellar 
nuclei neurons in the 3xTg-AD mice and protection by 
an anti-amyloid € antibody fragment. MAbs. 2013 Gen; 
5(5):660–4. 

giménez-llort l, Rivera-hernández g, marin-Argany 
m, sánchez-quesada Jl, Villegas s. Early intervention 
in the 3xTg-AD mice with an amyloid €-antibody 
fragment ameliorates first hallmarks of Alzheimer 
disease. MAbs. 2013 Gen; 5(5):665–77. 

Mate I, Cruces J, Vida C, Sanfeliu C, Manassra R, 
Giménez-Llort L, et al. [Premature 
immunosenescence in triple-transgenic mice for 
Alzheimer’s disease]. Rev Esp Geriatr Gerontol. 2013 
Gen; 49(1):15–9. 

shrivastava K, llovera g, Recasens m, Chertoff m, 
giménez-llort l, gonzalez B, et al. Temporal 
expression of cytokines and signal transducer and 
activator of transcription factor 3 activation after 
neonatal hypoxia/ischemia in mice. Dev Neurosci. 
2013 Gen; 35(2-3):212–25. 

Ratia m, giménez-llort l, Camps p, muñoz-torrero 
D, pérez B, Clos m V, et al. Huprine X and huperzine A 
improve cognition and regulate some neurochemical 
processes related with Alzheimer’s disease in triple 
transgenic mice (3xTg-AD). Neurodegener Dis. 2013 
Gen; 11(3):129–40. 

solé-Domènech s, sjövall p, VukojeviȦ V, fernando 
R, Codita A, salve s, et al. Localization of cholesterol, 
amyloid and glia in Alzheimer’s disease transgenic 
mouse brain tissue using time-of-flight secondary ion 
mass spectrometry (ToF-SIMS) and 
immunofluorescence imaging. Acta Neuropathol. 
2013 Gen; 125(1):145–57. 

giménez-llort l, maté I, manassra R, Vida C, De la 
fuente m. Peripheral immune system and 
neuroimmune communication impairment in a mouse 
model of Alzheimer’s disease. Ann N Y Acad Sci. 2012 
Jul; 1262:74–84.

garcía-mesa Y, giménez-llort l, lópez lC, Venegas 
C, Cristòfol R, escames g, et al. Melatonin plus 
physical exercise are highly neuroprotective in the 
3xTg-AD mouse. Neurobiol Aging. 2012 Jun; 
33(6):1124.e13–29. 

Alonso e, fuwa h, Vale C, suga Y, goto t, Konno Y, et 
al. Design and synthesis of skeletal analogues of 
gambierol: attenuation of amyloid-€ and tau 
pathology with voltage-gated potassium channel and 
N-methyl-D-aspartate receptor implications. J Am 
Chem Soc. 2012 Mai; 134(17):7467–79. 

Baeta-Corral R, giménez-llort l. Bizarre behaviors 
and risk assessment in 3xTg-AD mice at early stages 
of the disease. Behav Brain Res. 2014 Gen; 
258:97–105. 
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strateGic oBJectiVes
oxidative stress plays a determinant role in 
neurodegenerative disorders such as Parkinson’s disease 
and Alzheimer’s disease (AD). one of the main objectives of 
our research is focused on the possible contribution of 
different amine oxidases to these pathologies, with special 
relevance to the role that vascular SSAo/VAP-1 oxidase 
could play in the vasculopathy associated to the Stroke 
condition, the Cerebral Amyloid Angiopathy (CAA) and 
Alzheimer’s dementia. Stroke increases significantly the 
risk for AD and in turn AD increases the risk for 
intracerebral hemorrhage. This research line is based upon 
the concept of the “neurovascular unit” a functional unit 
integrated by neurons, astrocytes and endothelial cells as 
well, that contributes to the brain homeostasis 
maintenance, and whose dysfunction is associated to 
Alzheimer´s disease.

Moreover in the context of the therapeutic approach, our 
group is collaborating since 20 years ago with the CSIC 
(Madrid) in the design of novel multipotent molecules as 
modulator agents for amine oxidases and other enzymes 
involved in these pathologies. Its therapeutic potential is 
assessed in different experimental models. In the same 
research line, we are studying the neuroprotective effect of 
several natural products rich in polyphenols, which are able 
to delay the ageing process, the onset and progression of 
Alzheimer’s disease. In order to develop these scientific 
activities, our group collaborates with other national and 
international scientific groups: it is an integral part of an 
SGR group (2009 SGR 1322), and currently is part of a 
research network of the European Union CoST (European 
Cooperation in Science and Technology; CoST-EU MC1103- 
2011-2015). At present, the group funding comes from the 
following projects:
• INNPRoNTA program- CDTI
(Ministry of Industry 2012-2015)
• SAF project (SAF2012-33304)
• CoST Project (CoST-EU MC 1103 2011-2014)
• “La Marató de TV3” Foundation (2015-2017)

 
Main research lines
1. Contribution of the SSAo/VAP-1 oxidase to the 
neurovascular disfunction and its relationship with the 
Stroke, the Cerebral Amyloid Angiopathy and the 
Alzheimer´s disease.

2. Design and biological evaluation of novel multipotential 
molecules as modulator agents of the amine oxidase and 
acetylcholinesterase activities, assessment of its anti-
aggregating €-amiloide effect, and evaluation of its possible 
therapeutic use in the treatment of Parkinson’s and 
Alzheimer’s diseases.

3. Selection and analysis of active principles present in 
natural products, able to decrease the cardiovascular risks 
factors, in order to delay aging and the Alzheimer’s type 
dementia.
 

PuBlications 
sun p, esteban g, Inokuchi t, marco-Contelles J, weksler 
BB, Romero IA, et al. Protective effect of the multitarget 
compound DPH-4 on human SSAo/VAP-1-expressing 
hCMEC/D3 cells under oxygen-glucose deprivation 
conditions: an in vitro experimental model of cerebral 
ischaemia. Br J Pharmacol. John Wiley and Sons Inc.; 2015 
Nov;172(22):5390–402. 

wu m-Y, esteban g, Brogi s, shionoya m, wang l, 
Campiani g, et al. Donepezil-like multifunctional agents: 
Design, synthesis, molecular modeling and biological 
evaluation. Eur J Med Chem. 2015 oct 9. pii: 
S0223-5234(15)30283-X. 

pallarès m, llidó A, mòdol l, Vallée m, Darbra s. 
Finasteride administration potentiates the disruption of 
prepulse inhibition induced by forced swim stress. Behav 
Brain Res. 2015 Ago; 289:55–60. 

fernández-fernández l, esteban g, giralt m, Valente t, 
Bolea I, solé m, et al. Catecholaminergic and cholinergic 
systems of mouse brain are modulated by LMN diet, rich in 
theobromine, polyphenols and polyunsaturated fatty acids. 
Food Funct [Internet]. Royal Society of Chemistry; 2015 Abr; 
6(4):1251–60. 

solé m, miñano-molina AJ, unzeta m. Cross-talk between 
A€ and endothelial SSAo/VAP-1 accelerates vascular 
damage and A€ aggregation related to CAA-AD. Neurobiol 
Aging. Elsevier Inc.; 2015 Feb; 36(2):762–75. 

mòdol l, Casas C, llidó A, navarro x, pallarès m, Darbra s. 
Neonatal allopregnanolone or finasteride administration 
modifies hippocampal K(+) Cl(-) co-transporter expression 
during early development in male rats. J Steroid Biochem 
Mol Biol. 2014 Sep; 143:343–7. 

Bolea I, Colivicchi mA, Ballini C, marco-Contelles J, tipton 
Kf, unzeta m, et al. Neuroprotective effects of the MAo-B 
inhibitor, PF9601N, in an in vivo model of excitotoxicity. CNS 
Neurosci Ther. Blackwell Publishing Ltd; 2014 Jul; 
20(7):641–50. 

fogel wA, stasiak A, maksymowicz m, Kobos J, unzeta m, 
mussur m. Hepatocyte transplants improve liver function 
and encephalopathy in portacaval shunted rats. CNS 
Neurosci Ther. Blackwell Publishing Ltd; 2014 Jul; 
20(7):685–91. 

esteban g, Allan J, samadi A, mattevi A, unzeta m, marco-
Contelles J, et al. Kinetic and structural analysis of the 
irreversible inhibition of human monoamine oxidases by 
ASS234, a multi-target compound designed for use in 
Alzheimer’s disease. Biochim Biophys Acta. Elsevier; 2014 
Jun; 1844(6):1104–10. 

wang l, esteban g, ojima m, Bautista-Aguilera om, 
Inokuchi t, moraleda I, et al. Donepezil + propargylamine + 
8-hydroxyquinoline hybrids as new multifunctional metal-
chelators, ChE and MAo inhibitors for the potential 
treatment of Alzheimer’s disease. Eur J Med Chem. 
Elsevier Masson SAS; 2014 Jun; 80:543–61. 

Bautista-Aguilera om, esteban g, Bolea I, nikolic K, 
Agbaba D, moraleda I, et al. Design, synthesis, 
pharmacological evaluation, QSAR analysis, molecular 
modeling and ADMET of novel donepezil-indolyl hybrids as 
multipotent cholinesterase/monoamine oxidase inhibitors 
for the potential treatment of Alzheimer’s disease. Eur J 
Med Chem. 2014 Mar; 75:82–95. 

modol l, Casas C, navarro x, llidó A, Vallée m, pallarès m, 
et al. Neonatal finasteride administration alters 
hippocampal €4 and € GABAAR subunits expression and 
behavioural responses to progesterone in adult rats. Int J 
Neuropsychopharmacol. 2014 Feb; 17(2):259–73. 

Darbra s, mòdol l, llidó A, Casas C, Vallée m, pallarès m. 
Neonatal allopregnanolone levels alteration: effects on 
behavior and role of the hippocampus. Prog Neurobiol. 2014 
Feb; 113:95–105. 

sun p, solé m, unzeta m. Involvement of SSAo/VAP-1 in 
oxygen-glucose deprivation-mediated damage using the 
endothelial hSSAo/VAP-1-expressing cells as experimental 
model of cerebral ischemia. Cerebrovasc Dis. S. Karger AG; 
2014 Gen; 37(3):171–80. 

stasiak A, mussur m, unzeta m, samadi A, marco-
Contelles J, fogel w. Effects of Novel Monoamine oxidases 
and Cholinesterases Targeting Compounds on Brain 
Neurotransmitters and Behavior in Rat Model of Vascular 
Dementia. Curr Pharm Des. 2014 Gen; 20(2):161–71. 

Bautista-Aguilera om, esteban g, Chioua m, nikolic K, 
Agbaba D, moraleda I, et al. Multipotent cholinesterase/
monoamine oxidase inhibitors for the treatment of 
Alzheimer’s disease: design, synthesis, biochemical 
evaluation, ADMET, molecular modeling, and QSAR 
analysis of novel donepezil-pyridyl hybrids. Drug Des Devel 
Ther. Dove Medical Press Ltd.; 2014 Gen; 8:1893–910. 

Bolea I, gella A, monjas l, pérez C, Rodríguez-franco m, 
marco-Contelles J, et al. Multipotent, Permeable Drug 
ASS234 Inhibits A€ Aggregation, Possesses Antioxidant 
Properties and Protects from A€-induced Apoptosis In 
Vitro. Curr Alzheimer Res. 2013 Sep; 10(8):797–808. 

Darbra s, modol l, Vallée m, pallarès m. Neonatal 
neurosteroid levels are determinant in shaping adult 
prepulse inhibition response to hippocampal 
allopregnanolone in rats. Psychoneuroendocrinology. 2013 
Ago; 38(8):1397–406. 

Bolea I, gella A, unzeta m. Propargylamine-derived 
multitarget-directed ligands: fighting Alzheimer’s disease 
with monoamine oxidase inhibitors. J Neural Transm. 2013 
Jun; 120(6):893–902. 

esteban g, Bolea I, sun p, solé m, samadi A, marco-
Contelles J, et al. A therapeutic approach to 
cerebrovascular diseases based on indole substituted 
hydrazides and hydrazines able to interact with human 
vascular adhesion protein-1, monoamine oxidases (A and 
B), AChE and BuChE. J Neural Transm. 2013 Jun; 
120(6):911–8.

gella A, solé m, Bolea I, Ventriglia m, siotto m, Durany n, 
et al. A comparison between radiometric and fluorimetric 
methods for measuring SSAo activity. J Neural Transm. 
2013 Jun; 120(6):1015–8. 

hadjipavlou-litina D, samadi A, unzeta m, marco-
Contelles J. Analysis of the antioxidant properties of 
differently substituted 2- and 3-indolyl carbohydrazides and 
related derivatives. Eur J Med Chem. 2013 Mai; 63:670–4. 

llidó A, mòdol l, Darbra s, pallarès m. Interaction between 
neonatal allopregnanolone administration and early 
maternal separation: effects on adolescent and adult 
behaviors in male rat. Horm Behav. 2013 Abr; 63(4):577–85. 

giralt m, Ramos R, quintana A, ferrer B, erta m, Castro-
freire m, et al. Induction of atypical EAE mediated by 
transgenic production of IL-6 in astrocytes in the absence of 
systemic IL-6. Glia. 2013 Abr; 61(4):587–600. 

mòdol l, Darbra s, Vallèe m, pallarès m. Alteration of 
neonatal Allopregnanolone levels affects exploration, 
anxiety, aversive learning and adult behavioural response 
to intrahippocampal neurosteroids. Behav Brain Res. 2013 
Mar; 241:96–104. 

Valente t, gella A, solé m, Durany n, unzeta m. 
Immunohistochemical study of semicarbazide-sensitive 
amine oxidase/vascular adhesion protein-1 in the 
hippocampal vasculature: pathological synergy of 
Alzheimer’s disease and diabetes mellitus. J Neurosci Res. 
2012 oct; 90(10):1989–96. 

samadi A, de los Ríos C, Bolea I, Chioua m, Iriepa I, 
moraleda I, et al. Multipotent MAo and cholinesterase 
inhibitors for the treatment of Alzheimer’s disease: 
synthesis, pharmacological analysis and molecular 
modeling of heterocyclic substituted alkyl and cycloalkyl 
propargyl amine. Eur J Med Chem. 2012 Jun;52:251–62. 

Darbra s, mòdol l, pallarès m. Allopregnanolone infused 
into the dorsal (CA1) hippocampus increases prepulse 
inhibition of startle response in Wistar rats. 
Psychoneuroendocrinology. 2012 Abr; 37(4):581–5.

fernández-fernández l, Comes g, Bolea I, Valente t, Ruiz 
J, murtra p, et al. LMN diet, rich in polyphenols and 
polyunsaturated fatty acids, improves mouse cognitive 
decline associated with aging and Alzheimer’s disease. 
Behav Brain Res. 2012 Mar;228(2):261–71. 
Darbra s, pallarès m. Effects of early postnatal 
allopregnanolone administration on elevated plus maze 
anxiety scores in adult male Wistar rats. 
Neuropsychobiology. 2012 Gen; 65(1):20–7. 

hernandez-guillamon m, solé m, Delgado p, garcía-
Bonilla l, giralt D, Boada C, et al. VAP-1/SSAo plasma 
activity and brain expression in human hemorrhagic stroke. 
Cerebrovasc Dis. 2012 Gen;33(1):55–63. 
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strateGic oBJectiVes
The main objective is to deeply analyse the functional, 
structural, morphological and biochemical modifications 
induced at vascular level paralleled by the putative 
mechanisms that could account to the observed changes 
after focal cerebral ischemia and mesenteric ischemia-
reperfusion (I/R).

Main research lines
Vascular alterations (function, structure and 
biochemistry) after I/R: therapeutic strategies. 
We have evaluated the changes on the vascular structure 
as well as the morphological variations induced in the 
middle cerebral artery after focal cerebral ischemia in 
rat analysing the role of an antioxidant drug on the 
changes observed.

Influence of intestinal I/R on vascular structure, 
mechanics and function.
We have observed in rat, that intestinal I/R potentiated 
the vasoconstrictor response to endotheline-1 (ET-1) in 
mesenteric resistance artery. The observed potentiation 
seem to be due to up regulation of muscular ETB 
receptors. Furthermore, a decrease on nitric oxide 
bioavailability is also involved.  We are also analysing the 
structural and morphological changes (pressure 
miography, confocal microscopy) induced by intestinal 
I/R. We have observed a vascular wall hypertrophy linked 
to an increase on plasma ET-1 levels and superoxide 
anion production. We are also analyzing the role of ET 
receptors by means of a non-selective ET receptor 
antagonist.

Middle cerebral artery alterations in a rat chronic 
hypoperfusion model.
We have evaluated the structural, miogenic and 
biochemical alterations that occur on the middle 
cerebral artery after 15 days of hypoperfusion using the 
bilateral common carotid artery occlusion model in rat. 
The observed changes on the vascular wall seem to be 
due to a collagen I/III decrease linked to increases on 
MMPs.

Study of the influence of ageing and Western diet on the 
functional responses and vascular remodelling.
our group is also interested on analysing the effect of 
cardiovascular risk factors like age and rich fat diet, as 
well as their interrelationship, on the functional 
responses (vasodilatation, vasoconstriction) and 
remodelling on a muscular vessel like the aorta and 
resistance arteries as the mesenteric artery branches. 
For this purpose we are using mice with accelerate 
senescence (SAM-P8), described as a good model to 
study cardiovascular alteration by ageing

€-adrenoceptor function and biochemistry on several 
vascular beds.
In this study we deeply analyse the presence 
(immunofluorescence, Rt-PCR, Western Blott) and the 
function (vasodilator responses, second messenger 
production) for all the subtypes of these adrenoceptors in 
either aorta or resistance mesenteric artery.

PuBlications:
llull l, laredo C, Renú A, pérez B, Vila e, obach V, et al. 
Uric Acid Therapy Improves Clinical outcome in Women With 
Acute Ischemic Stroke. Stroke. 2015 Ago; 46(8):2162–7. P

onetti Y, Dantas Ap, pérez B, Cugota R, Chamorro A, 
planas Am, et al. Middle cerebral artery remodeling 
following transient brain ischemia is linked to early 
postischemic hyperemia: a target of uric acid treatment. 
Am J Physiol Heart Circ Physiol. 2015 Abr; 308(8):H862–74. 

wilches I, tobar V, peñaherrera e, Cuzco n, Jerves l, 
Vander heyden Y, et al. Evaluation of anti-inflammatory 
activity of the methanolic extract from Jungia rugosa 
leaves in rodents. J Ethnopharmacol. 2015 Sep; 
173:166–71. 

Amaro s, llull l, Renú A, laredo C, perez B, Vila e, et al. 
Uric acid improves glucose-driven oxidative stress in 
human ischemic stroke. Ann Neurol. 2015 Mai; 
77(5):775–83. 

Dantas Ap, onetti Y, oliveira mA, Carvalho mh, heras m, 
Vila e, et al. Western diet consumption promotes vascular 
remodeling in non-senescent mice consistent with 
accelerated senescence, but does not modify vascular 
morphology in senescent ones. Exp Gerontol. 2014 Jul; 
55:1–11. 

Jiménez-Altayó f, planas Am, Vila e. Letter to the editor: 
“Targeting cerebrovascular myogenic dysfunction in 
stroke”. Am J Physiol Heart Circ Physiol. 2014 Mai; 
306(10):H1481–2. 

Justo ml, Claro C, Vila e, herrera mD, Rodriguez-
Rodriguez R. Microvascular disorders in obese Zucker 
rats are restored by a rice bran diet. Nutr Metab 
Cardiovasc Dis. 2014 Mai; 24(5):524–31. 

onetti Y, Jiménez-Altayó f, heras m, Vila e, Dantas Ap. 
Western-type diet induces senescence, modifies vascular 
function in non-senescence mice and triggers adaptive 
mechanisms in senescent ones. Exp Gerontol. 2013 Des; 
48(12):1410–9. 

Justo ml, Candiracci m, Dantas Ap, de sotomayor mA, 
parrado J, Vila e, et al. Rice bran enzymatic extract 
restores endothelial function and vascular contractility in 
obese rats by reducing vascular inflammation and 
oxidative stress. J Nutr Biochem. 2013 Ago; 24(8):1453–61. 

Jiménez-Altayó F, onetti Y, Heras M, Dantas AP, Vila E. 
Western-style diet modulates contractile responses to 
phenylephrine differently in mesenteric arteries from 
senescence-accelerated prone (SAMP8) and resistant 
(SAMR1) mice. Age (Dordr). 2013 Ago; 35(4):1219–34. 

flacco n, segura V, perez-Aso m, estrada s, seller Jf, 
Jiménez-Altayó f, et al. Different €-adrenoceptor 
subtypes coupling to cAMP or No/cGMP pathways: 
implications in the relaxant response of rat conductance 
and resistance vessels. Br J Pharmacol. 2013 Mai; 
169(2):413–25. 

soria g, tudela R, márquez-martín A, Camón l, Batalle 
D, muñoz-moreno e, et al. The ins and outs of the BCCAo 
model for chronic hypoperfusion: a multimodal and 
longitudinal MRI approach. PLoS one. 2013 Gen; 
8(9):e74631.

Rodriguez-Rodriguez R, Justo ml, Claro Cm, Vila e, 
parrado J, herrera mD, et al. Endothelium-dependent 
vasodilator and antioxidant properties of a novel 
enzymatic extract of grape pomace from wine industrial 
waste. Food Chem. 2012 Dec; 135(3):1044–51. 

Bereciartua pJ, zuñiga fJ, perez-mato Jm, petȦíȦek V, 
Vila e, Castro A, et al. Structure refinement and 
superspace description of the system Bi(2(n + 2))Mo(n)
o(6(n + 1)) (n = 3, 4, 5 and 6). Acta Crystallogr B. 2012 Ago; 
68(Pt 4):323–40. 

martínez-Revelles s, Caracuel l, márquez-martín A, 
Dantas A, oliver e, D’ocon p, et al. Increased endothelin-1 
vasoconstriction in mesenteric resistance arteries after 
superior mesenteric ischaemia-reperfusion. Br J 
Pharmacol. 2012 Feb; 165(4):937–50. 

márquez-martín A, Jiménez-Altayó f, Dantas Ap, 
Caracuel l, planas Am, Vila e. Middle cerebral artery 
alterations in a rat chronic hypoperfusion model. J Appl 
Physiol. 2012 Feb; 112(3):511–8. PMCID: PMC3289425

Dantas Ap, Jiménez-Altayó f, Vila e. Vascular aging: 
facts and factors. Front Physiol. 2012 Gen; 3:325. 
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strateGic oBJectiVes
1. To establish which chemical compounds are the most 
efficient inducing cell death in glioblastoma multiform 
cells (GBM) derived human cell lines and to determine 
which type of cell death is provoked.

2. To verify the existence of a main and common pathway 
among all the toxic drugs and to analyze the different 
components of this pathway to fix the major actors in both 
cell lines and primary tumors.

3. With the aim to study the therapeutic potential of the 
above described drugs, we will analyze the effect and the 
molecular mechanism involved in cell death induction in 
our primary cultures.

4. An in vitro study will be carried out to answer if there is a 
phagocytic and/or immune response stimulated by GBM 
cells that have been sensitive to different apoptotic stimuli.
mechanisms.
 

Main research lines
Analysis of the mechanisms involved in the resistance 
against death receptor-triggered apoptosis in glioblastoma 
multiform cells.

The mail goal of the project is based on the study of the 
molecular mechanisms involved, and not yet 
characterized, in the inherent resistance of glioblastoma 
multiform cells (GBM) from TRAIL-mediated cytotoxicity. 
The data obtained in different research laboratories are 
disappointing: most of GBM are resistant to TRAIL-
triggered apoptosis needing the addition of an inhibitor of 
the macromolecular synthesis to become sensitive. For 
this reason, we will study the implication of the DISC 
endogenous inhibitors in the acquisition of this 
resistance, as well as the role that the anti-apoptotic 
members of Bcl-2’s family play in TRAIL-induced cell 
death. Moreover, we will approach the study of the 
relevance of the apoptotic nucleases in the regulation of 
TRAIL-mediated apoptotic cell death.
 

PuBlications
mattiolo p, Yuste VJ, Boix J, Ribas J. Autophagy 
exacerbates caspase-dependent apoptotic cell death 
after short times of starvation. Biochem Pharmacol. 
2015 Des; 98(4):573–86. 

garcia-Belinchón m, sánchez-osuna m, martínez-
escardó l, granados-Colomina C, pascual-guiral s, 
Iglesias-guimarais V, et al. An Early and Robust 
Activation of Caspases Heads Cells for a Regulated 
Form of Necrotic-like Cell Death. J Biol Chem. 2015 
Ago; 290(34):20841–55. 

sánchez-osuna m, Yuste VJ. AChE for DNA degradation. 
Cell Res. 2015 Jun; 25(6):653–4. 

mattiolo p, Barbero-farran A, Yuste VJ, Boix J, Ribas J. 
2-Phenylethynesulfonamide (PES) uncovers a necrotic 
process regulated by oxidative stress and p53. Biochem 
Pharmacol. 2014 oct; 91(3):301–11.

sánchez-osuna m, garcia-Belinchón m, Iglesias-
guimarais V, gil-guiñón e, Casanelles e, Yuste VJ. 
Caspase-activated DNase is necessary and sufficient for 
oligonucleosomal DNA breakdown, but not for 
chromatin disassembly during caspase-dependent 
apoptosis of LN-18 glioblastoma cells. J Biol Chem. 
2014 Jul; 289(27):18752–69. 

moubarak Rs, planells-ferrer l, urresti J, Reix s, 
segura mf, Carriba p, et al. FAIM-L is an IAP-binding 
protein that inhibits XIAP ubiquitinylation and protects 
from Fas-induced apoptosis. J Neurosci. 2013 Des; 
33(49):19262–75.

Casanelles e, gozzelino R, marqués-fernández f, 
Iglesias-guimarais V, garcia-Belinchón m, sánchez-
osuna m, et al. NF-€B activation fails to protect cells to 
TNF€-induced apoptosis in the absence of Bcl-xL, but 
not Mcl-1, Bcl-2 or Bcl-w. Biochim Biophys Acta. 2013 
Mai; 1833(5):1085–95.

Iglesias-guimarais V, gil-guiñon e, sánchez-osuna m, 
Casanelles e, garcía-Belinchón m, Comella Jx, et al. 
Chromatin collapse during caspase-dependent 
apoptotic cell death requires DNA fragmentation factor, 
40-kDa subunit-/caspase-activated deoxyribonuclease-
mediated 3’-oH single-strand DNA breaks. J Biol Chem. 
2013 Mar; 288(13):9200–15. 

marques-fernandez f, planells-ferrer l, gozzelino R, 
galenkamp Kmo, Reix s, llecha-Cano n, et al. TNF€ 
induces survival through the FLIP-L-dependent 
activation of the MAPK/ERK pathway. Cell Death Dis. 
2013 Gen; 4:e493

Iglesias-guimarais V, gil-guiñon e, gabernet g, 
garcía-Belinchón m, sánchez-osuna m, Casanelles e, 
et al. Apoptotic DNA degradation into oligonucleosomal 
fragments, but not apoptotic nuclear morphology, relies 
on a cytosolic pool of DFF40/CAD endonuclease. J Biol 
Chem. 2012 Mar; 287(10):7766–79. 

Dieker J, Iglesias-guimarais V, Décossas m, stevenin 
J, van der Vlag J, Yuste VJ, et al. Early apoptotic 
reorganization of spliceosomal proteins involves 
caspases, CAD and rearrangement of NuMA. Traffic. 
2012 Feb; 13(2):257–72. 
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strateGic oBJectiVes
The Group of Neuroplasticity and Regeneration of the 
UAB is a multidisciplinary research group working on 
regeneration and recovery after peripheral nerve and 
spinal cord lesions and neurodegenerative diseases. The 
members of the group have combined expertise in 
microsurgery, neurophysiology, morphology, cell 
culture, molecular neurobiology and bioelectronics. The 
research projects of the group during the last years have 
dealt with: regeneration and reinnervation after 
peripheral nerve injuries, biocompatible artificial nerve 
grafts, glial cell transplants for the repair of injuries in 
the peripheral and central nervous system, and neural 
electrodes for interfacing the injured nervous system. 
The group has established cooperative research in 
clinical neurosciences, particularly on new nerve repair 
therapies with the Hospital Clinic of Barcelona, and in 
modulation of neural plasticity after brain and spinal 
cord lesions with the Institute Guttmann of 
Neurorehabilitation.

Main research lines
• Regeneration and reinnervation after peripheral nerve 
injuries.
• Physiopathology and treatment of neuropathic pain.
• Evaluation and physiopathology of peripheral 
neuropathies.
• Molecular and cellular mechanisms in motoneuron 
degeneration.
• Development of biocompatible artificial nerve grafts.
• Glial cell and stem cell transplants for the repair of 
spinal cord injuries.
• Modulation of the inflammatory response in CNS 
injuries.
• Evaluation of neural interfaces for neuroprostheses in 
rehabilitation of the injured nervous system.

PuBlications 
mancuso R, navarro x. Amyotrophic lateral sclerosis: 
Current perspectives from basic research to the clinic. 
Prog Neurobiol. 2015 oct; 133:1–26. 

lópez-Álvarez Vm, modol l, navarro x, Cobianchi s. 
Early increasing-intensity treadmill exercise reduces 
neuropathic pain by preventing nociceptor collateral 
sprouting and disruption of chloride cotransporters 
homeostasis after peripheral nerve injury. Pain. 2015 
Sep; 156(9):1812–25. 

ng C-w, navarro x, engle JR, Recanzone gh. Age-
related changes of auditory brainstem responses in 
nonhuman primates. J Neurophysiol. 2015 Jul; 
114(1):455–67. 

Reginensi D, Carulla p, nocentini s, seira o, serra-
picamal x, torres-espín A, et al. Increased migration 
of olfactory ensheathing cells secreting the Nogo 
receptor ectodomain over inhibitory substrates and 
lesioned spinal cord. Cell Mol Life Sci. 2015 Jul; 
72(14):2719–37. 

Alé A, Bruna J, herrando m, navarro x, udina e. Toxic 
effects of bortezomib on primary sensory neurons and 
Schwann cells of adult mice. Neurotox Res. 2015 Mai; 
27(4):430–40. 

mòdol l, santos D, Cobianchi s, gonzález-pérez f, 
lópez-Alvarez V, navarro x. NKCC1 Activation Is 
Required for Myelinated Sensory Neurons 
Regeneration through JNK-Dependent Pathway. J 
Neurosci. 2015 Mai; 35(19):7414–27. 

Velasco R, Videla s, Villoria J, ortiz e, navarro x, 
Bruna J. Reliability and accuracy of quantitative 
sensory testing for oxaliplatin-induced neurotoxicity. 
Acta Neurol Scand. 2015 Mai; 131(5):282–9. 

gonzalez-perez f, Cobianchi s, geuna s, Barwig C, 
freier t, udina e, et al. Tubulization with chitosan 
guides for the repair of long gap peripheral nerve 
injury in the rat. Microsurgery. 2015 Mai; 35(4):300–8. 

maciejasz p, Badia J, Boretius t, Andreu D, stieglitz t, 
Jensen w, et al. Delaying discharge after the stimulus 
significantly decreases muscle activation thresholds 
with small impact on the selectivity: an in vivo study 
using TIME. Med Biol Eng Comput. 2015 Abr; 
53(4):371–9. 

torres-espín A, Redondo-Castro e, hernandez J, 
navarro x. Immunosuppression of allogenic 
mesenchymal stem cells transplantation after spinal 
cord injury improves graft survival and beneficial 
outcomes. J Neurotrauma. 2015 Mar; 32(6):367–80. 

navarro x, porée f, Beuchée A, Carrault g. Denoising 
preterm EEG by signal decomposition and adaptive 
filtering: a comparative study. Med Eng Phys. 2015 
Mar; 37(3):315–20

Cutrone A, Del Valle J, santos D, Badia J, filippeschi C, 
micera s, et al. A three-dimensional self-opening 
intraneural peripheral interface (SELINE). J Neural Eng. 
2015 Feb; 12(1):016016. 

peluffo h, solari-saquieres p, negro-Demontel ml, 
francos-quijorna I, navarro x, lópez-Vales R, et al. 
CD300f immunoreceptor contributes to peripheral nerve 
regeneration by the modulation of macrophage 
inflammatory phenotype. J Neuroinflammation. 2015 
Gen; 12:145. 

Casals-Díaz l, Casas C, navarro x. Changes of voltage-
gated sodium channels in sensory nerve regeneration 
and neuropathic pain models. Restor Neurol Neurosci. 
2015 Gen; 33(3):321–34. 

Arbat-plana A, torres-espín A, navarro x, udina e. 
Activity dependent therapies modulate the spinal 
changes that motoneurons suffer after a peripheral 
nerve injury. Exp Neurol. 2015 Gen; 263:293–305. 

mancuso R, osta R, navarro x. Presymptomatic 
electrophysiological tests predict clinical onset and 
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survival in SoD1(G93A) ALS mice. Muscle Nerve. 2014 
Des; 50(6):943–9. 

Allodi I, mecollari V, gonzález-pérez f, eggers R, hoyng 
s, Verhaagen J, et al. Schwann cells transduced with a 
lentiviral vector encoding Fgf-2 promote motor neuron 
regeneration following sciatic nerve injury. Glia. 2014 
oct; 62(10):1736–46. 

torres-espín A, santos D, gonzález-pérez f, del Valle J, 
navarro x. Neurite-J: an image-J plug-in for axonal 
growth analysis in organotypic cultures. J Neurosci 
Methods. 2014 oct; 236:26–39. 

mòdol l, Casas C, llidó A, navarro x, pallarès m, 
Darbra s. Neonatal allopregnanolone or finasteride 
administration modifies hippocampal K(+) Cl(-) co-
transporter expression during early development in male 
rats. J Steroid Biochem Mol Biol. 2014 Sep; 143:343–7. 

Ariza l, pagès g, garcía-lareu B, Cobianchi s, otaegui 
pJ, Ruberte J, et al. Experimental diabetes in neonatal 
mice induces early peripheral sensorimotor neuropathy. 
Neuroscience. 2014 Ago; 274:250–9. 

mòdol l, Cobianchi s, navarro x. Prevention of NKCC1 
phosphorylation avoids downregulation of KCC2 in 
central sensory pathways and reduces neuropathic pain 
after peripheral nerve injury. Pain. 2014 Ago; 
155(8):1577–90. 

Alé A, Bruna J, navarro x, udina e. Neurotoxicity 
induced by antineoplastic proteasome inhibitors. 
Neurotoxicology. 2014 Jul; 43:28–35. 

mancuso R, del Valle J, modol l, martinez A, granado-
serrano AB, Ramirez-núñez o, et al. Resveratrol 
improves motoneuron function and extends survival in 
SoD1(G93A) ALS mice. Neurotherapeutics. 2014 Abr; 
11(2):419–32. 
Brunner sm, farzi A, locker f, holub Bs, Drexel m, 
Reichmann f, et al. GAL3 receptor Ko mice exhibit an 
anxiety-like phenotype. Proc Natl Acad Sci U S A. 2014 
Mai; 111(19):7138–43. 

Cobianchi s, de Cruz J, navarro x. Assessment of 
sensory thresholds and nociceptive fiber growth after 
sciatic nerve injury reveals the differential contribution of 
collateral reinnervation and nerve regeneration to 
neuropathic pain. Exp Neurol. 2014 Mai; 255:1–11. 

torres-espín A, Redondo-Castro e, hernández J, 
navarro x. Bone marrow mesenchymal stromal cells 
and olfactory ensheathing cells transplantation after 
spinal cord injury--a morphological and functional 
comparison in rats. Eur J Neurosci. 2014 Mai; 
39(10):1704–17. 

Alé A, Bruna J, morell m, van de Velde h, monbaliu J, 
navarro x, et al. Treatment with anti-TNF alpha protects 
against the neuropathy induced by the proteasome 
inhibitor bortezomib in a mouse model. Exp Neurol. 2014 
Mar; 253:165–73. 

modol l, Casas C, navarro x, llidó A, Vallée m, pallarès 
m, et al. Neonatal finasteride administration alters 
hippocampal €4 and € GABAAR subunits expression 
and behavioural responses to progesterone in adult 
rats. Int J Neuropsychopharmacol. 2014 Feb; 
17(2):259–73. 

Redondo-Castro e, navarro x. Chronic ibuprofen 
administration reduces neuropathic pain but does not 
exert neuroprotection after spinal cord injury in adult 
rats. Exp Neurol. 2014 Feb; 252:95–103. 

Mancuso R, Del Valle J, Morell M, Pallás M, osta R, 
Navarro X. Lack of synergistic effect of resveratrol and 
sigma-1 receptor agonist (PRE-084) in SoD1G93A ALS 
mice: overlapping effects or limited therapeutic 
opportunity? orphanet J Rare Dis. 2014 Gen; 9:78. 

mòdol l, mancuso R, Alé A, francos-quijorna I, 
navarro x. Differential effects on KCC2 expression and 
spasticity of ALS and traumatic injuries to motoneurons. 
Front Cell Neurosci. 2014 Gen; 8:7. 

homs J, pagès g, Ariza l, Casas C, Chillón m, navarro x, et 
al. Intrathecal administration of IGF-I by AAVrh10 improves 
sensory and motor deficits in a mouse model of diabetic 
neuropathy. Mol Ther Methods Clin Dev. 2014 Gen; 1:7. 

stockburger m, de teresa e, lamas g, Desaga m, 
Koenig C, habedank D, et al. Exercise capacity and 
N-terminal pro-brain natriuretic peptide levels with 
biventricular vs. right ventricular pacing for 
atrioventricular block: results from the PREVENT-HF 
German Substudy. Europace. 2014 Gen; 16(1):63–70. 

Boeckstyns meh, sørensen AI, Viñeta Jf, Rosén B, 
navarro x, Archibald sJ, et al. Collagen conduit versus 
microsurgical neurorrhaphy: 2-year follow-up of a 
prospective, blinded clinical and electrophysiological 
multicenter randomized, controlled trial. J Hand Surg 
Am. 2013 Des; 38(12):2405–11. 

Redondo-Castro e, hernández J, mahy n, navarro x. 
Phagocytic microglial phenotype induced by 
glibenclamide improves functional recovery but worsens 
hyperalgesia after spinal cord injury in adult rats. Eur J 
Neurosci. 2013 Des; 38(12):3786–98. 

flix B, suárez-Calvet x, Díaz-manera J, santos-
nogueira e, mancuso R, Barquinero J, et al. Bone 
marrow transplantation in dysferlin-deficient mice 
results in a mild functional improvement. Stem Cells 
Dev. 2013 Nov; 22(21):2885–94. 

Redondo-Castro e, navarro x. Peripheral nerve 
alterations after spinal cord injury in the adult rat. 
Spinal Cord. 2013 Ago; 51(8):630–3. 

torres-espín A, Corona-quintanilla Dl, forés J, Allodi I, 
gonzález f, udina e, et al. Neuroprotection and axonal 
regeneration after lumbar ventral root avulsion by re-
implantation and mesenchymal stem cells transplant 
combined therapy. Neurotherapeutics. 2013 Abr; 10(2):354–68. 

Allodi I, Casals-Díaz l, santos-nogueira e, gonzalez-
perez f, navarro x, udina e. FGF-2 low molecular 
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01.
GFAP-SC121 hiNSC 
transplant in spinal cord:
Human induced neural 
stem cells (in green) 
transplanted after spinal 
cord injury. GFAP labeling 
in red.

02.
b1 integrin and 
motoneurons:
Expresion of €1integrin in 
spinal motoneurons.

03.
TIME 4H detail:
Implant of a TIME 
electrode inside the 
peripheral nerve.

04.
WT rat:
Footpints of a rat obtained 
in the walking track test.

05.
s100+pErbB4_3D:
3D reconstruction of the 
expression of phospho-
ErbB4 receptor in 
terminal Schwann cells at 
the neuromuscular 
junction.
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strateGic oBJectiVes
Chronic pain affects a high percentage of the adult 
population and is difficult to treat even with the most 
potent analgesic compounds, being one of the main 
challenges in the current research of pain. our main 
objective is to investigate new effective strategies for the 
treatment of different types of pain by using genetic, 
molecular and pharmacological approaches.

Main research lines
1. Study the antinociceptive effects produced by the 
activation of several transcription factors in animals 
with acute (inflammatory, visceral, response to heat) 
and chronic pain (arthritis, inflammatory, neuropathic) 
as well as its interaction with other neurotransmitter 
systems.

2. Establish new strategies to enhance the analgesic 
actions of opioids and/or cannabinoids during acute and 
chronic pain in mice, avoiding the development of side 
effects.

3. Identify new approaches for treating painful diabetic 
neuropathy and oxidative stress, two main complications 
of diabetes, by using specific drug combinations.

4. Investigate the role played by nitric oxide-carbon 
monoxide systems in the modulation of the emotional 
and nociceptive responses induced by a chronic 
peripheral inflammation in the central nervous system 
of mice.

PuBlications
Carcolé m, Castany s, leánez s, pol o. Treatment with a 
heme oxygenase 1 inducer enhances the antinociceptive 
effects of µ-opioid, €-opioid, and cannabinoid 2 
receptors during inflammatory pain. J Pharmacol Exp 
Ther. 2014 oct; 351(1):224–32. 

gou g, leánez s, pol o. The role of gaseous 
neurotransmitters in the antinociceptive effects of 
morphine during acute thermal pain. Eur J Pharmacol. 
2014 Ago; 737:41–6. 

negrete R, hervera A, leánez s, pol o. Treatment with 
a carbon monoxide-releasing molecule inhibits chronic 
inflammatory pain in mice: nitric oxide contribution. 
Psychopharmacology (Berl). 2014 Mar; 231(5):853–61. 

hervera A, gou g, leánez s, pol o. Effects of treatment 
with a carbon monoxide-releasing molecule and a heme 
oxygenase 1 inducer in the antinociceptive effects of 
morphine in different models of acute and chronic pain 
in mice. Psychopharmacology (Berl). 2013 Ago; 
228(3):463–77. 

hervera A, leánez s, motterlini R, pol o. Treatment 
with carbon monoxide-releasing molecules and an Ho-1 
inducer enhances the effects and expression of µ-opioid 
receptors during neuropathic pain. Anesthesiology. 2013 
Mai; 118(5):1180–97. 

hervera A, leánez s, pol o. The inhibition of the nitric 
oxide-cGMP-PKG-JNK signaling pathway avoids the 
development of tolerance to the local antiallodynic 
effects produced by morphine during neuropathic pain. 
Eur J Pharmacol. 2012 Jun; 685(1-3):42–51. 

hervera A, leánez s, negrete R, motterlini R, pol o. 
Carbon monoxide reduces neuropathic pain and spinal 
microglial activation by inhibiting nitric oxide synthesis 
in mice. PLoS one. 2012 Gen; 7(8):e43693. 

Analgesia

K+ATP

morphine

µ-opioid receptor

CO

HO-1

CoPP

SnPP

β
α γ

sGC

cGMP

PKG

GTP

schematic 
representation of the 
regulation of opioid 
analgesic effects by 
carbon monoxide. The 
induction of heme 
oxygenase 1 enhances 
the local analgesic 
effects produced by 
µ-opioid receptors during 
inflammatory and 
neuropathic pain in mice 
by enhancing its 
expression and through 
the activation of Co-
cGMP-PKG-KATP 
channels signaling 
pathway.  
cGMP, cyclic guanosine 
monophosphate; Co, 
carbon monoxide; CoPP, 
cobalt protoporphyrin IX; 
Ho-1, heme oxygenase 1; 
KATP, adenosine 
triphosphate–sensitive 
potassium channels; 
PKG, protein kinase G; 
SnPP, tin protoporphyrin 
IX.
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Our Institute coordinates the PhD 
program in Neuroscience at UAB, 
which currently has around 80 
doctoral students. Our Ph.D 
programme has been distinguished 
with the prestigious Mention of 
Excellence from the Spanish 
Ministry of Education, which allows 
the students to apply for mobility 
grants together with other 
advantages in certain public calls. 
Moreover, The INc is also 
responsible for the Official Master 
of Neuroscience of the UAB and 
has an online Master of 
Psychobiology and Cognitive 
Neuroscience that enrols around 
40 students per year.

A. mAsteR of neuRosCIenCe 
of the uAB

The master’s degree in 
Neurosciences offers a well-
rounded education in 
neurosciences, covering basic areas 
like neuroanatomy and 
neurobiology, neurochemistry, 
neuropharmacology and 
neurophysiology, and cognition and 
behaviour. It also delves more 
deeply into the field of 
neurodegenerative diseases and 
nerve regeneration. Students also 
receive training in multiple 
scientific skills, such as research 
presentations and data analyses. 
Moreover, the master’s degree in 
Neurosciences has a large 
experimental component that will 
allow students to join research 
groups, and thus enter the world of 
neuroscience research. Specifically, 
for the final master’s dissertation 
students have to carry out a full 
experimental work within the 
setting of one of the research 
groups in the Institute of 
Neurosciences or in other first-line 
research institutions.  
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Title: Rewarding effects of physical exercise in 
adolescent female rats
Master Thesis: Helena Costa Garcia
Director/s: Rosa Mª Escorihuela

Title: Role of lipid rafts in peripheral nerve 
regeneration after axotomy
Master Thesis: Natalia de la oliva Muñoz
Director/s: Jaume del Valle/Xavier Navarro

Title: long-term effects of acute exposure to stress on 
anxiety, fear conditioning and the hpA axis in rats
Master Thesis: Anna Escrig Monfort
Director/s: Antonio Armario/Roser Nadal

Title: Attentional deficits in Roman high-Avoidance 
rats: proposal of a genetic model of schizophrenia-
relevant symptoms
Master Thesis: Aitor Esnal García
Director/s: Albert Fernández Teruel

Title: efectes de la restricció calòrica i la d-cicloserina 
en l’envelliment cerebral i cognitiu
Master Thesis: Alexandre Gomila Juaneda
Director/s: Margarita Martí

Title: protective capacity of C-terminal fragment of 
tetanus toxin in Appswe,Ind transgenic mice
Master Thesis: Heidur Gretarsdottir
Director/s: José Aguilera

Title: Relevance of presenilin/Ȧ - secretase- 
dependent ephA3 processing on axonal growth
Master Thesis: Miriam Javier Torrent
Director/s: Carles A. Saura

Title: efectos del Ȧ-amiloide sobre los receptores de 
glutamato tipo AmpA en un modelo animal de 
Alzheimer
Master Thesis: Virginia Jimenez Rodríguez
Director/s: José Rodríguez

Title:  estrés psicosocial agudo: efectos sobre cortisol 
y Ȧ-amilasa en saliva
Master Thesis: Lilia Silvina Jozami Guldberg
Director/s: Antonio Armario

Title: study of CAD implication in the histone release 
during apoptotic cell death
Master Thesis: Raquel Larramona
Director/s: Victor Yuste

Title: Contribution of microtubule disruption on 
autophagy and motoneuron cell death
Master Thesis: Tatiana Leyva Rodríguez
Director/s: Caty Casas

Title: Csf1R regulates microgliosis and disease 
progression in Amyotrophic lateral sclerosis
Master Thesis: Anna Martínez Muriana
Director/s: Rubén López

Title: Does a Delayed physical exercise treatment 

Reverse object Recognition memory Defcits 
following traumatic Brain ?
Master Thesis:Timothy Peter Morris
Director/s: Margalida Coll

Title: effects of a small-molecule trkB agonist on Arc 
gene expression in some critical stress-related 
areas: a dose-response assay
Master Thesis: Anna Palle López
Director/s: Antonio Armario

Title: preliminary study of the Cognitive functions in 
the mouse model of mcArdle Disease
Master Thesis: oier Pastor Alonso
Director/s: Rosa MªEscorihuela

Title: Validación de un nuevo método de evaluación de 
la actividad hipotalámica-hipofisaria-adrenal en rata 
utilizando la corticosterona en pelo como 
biomarcador
Master Thesis: Alicia Rami Bastante
Director/s: Antonio Armario

Title: neuroprotective polypharmacology designed in 
silico for motor neurodegeneration after nerve rood 
avulsion
Master Thesis: David Romeo Guitart
Director/s: Caty Casas

Title: m2 phenotype polarization of microglia and 
Infiltrating macrophages in glioblastoma multiforme: 
study in vitro and in human Biopsies
Master Thesis: Elena Saavedra López
Director/s: Carlos Barcia

Title: Association among prepulse Inhibition, Baseline 
startle Response and latent Inhibition of two-way 
Avoidance 
Master Thesis: Ana Sanchez González
Director/s: Albert Fernandez Teruel

Title: AeIC: efectos sobre la Consolidación de la 
memoria y la neurogénesis en el gD
Master Thesis: Noelia Serrano Martínez
Director/s: Pilar Segura

Title: Role of phagocytes in axonal regeneration after 
a conditioning lesion
Master Thesis: Irene Sánchez Brualla
Director/s: Esther Udina

Title: efectes de la infusió d’s18986 i d’escopolamina 
al còrtex prelímbic en aprenentatges olfactoris en 
rates
Master Thesis: Marta Venturas Pedro
Director/s: Gemma Guillazo/Anna Vale

Title: A preliminary study on infusions of s18986 in 
the prelimbic cortex and reversal of odor memory 
impairments induced by muscimol lesions of the 
parafascicular thalamic nuclei
Master Thesis: Chaska Walton Enríquez
Director/s: Gemma Guillazo/Anna Vale

Master theses

2015
 
Title: Regulation of the transcription coactivator CRtC1 
during associative memory
Master Thesis: Sara Acosta Hernández
Director/s: Carles Saura and Lilian Enríquez

Title: Analysis of the neuroprotective effect of bip 
overexpression in vitro and in vivo
Master Thesis: Ariadna Arasanz Pujol
Director/s: Caty Casas Louzao

Title: Desarrollo y uso práctico de sistemas automáticos 
para la medición y clasificación de la morfología 
mitocondria
Master Thesis: Alberto Agustín Bruzzese Novoa
Director/s: Elena Galea and Roser Masgrau

Title: Ifn-Ȧ/lps-mediated full microglial activation 
leads to phagocytosis of dopaminergic cells in a 
parkinson’s disease in vitro model
Master Thesis: Paola Casanova Rosas
Director/s: Carlos Barcia González

Title: nurr1 dysfunction in Alzheimer’s disease. An 
study of nurr1 regulation by neuronal activity
Master Thesis: Judit Català Solsona
Director/s: José Rodríguez Alvarez and Alfredo J. 
Miñano

Title: model for the control of the foreign body 
response to intraneural electrodes based on collagen 
coating
Master Thesis: Antonio Cuesta Carretero
Director/s: Xavier Navarro and Jaume del Valle

Title: effects of neuregulin-1 in amyotrophic lateral 
sclerosis in vitro models
Master Thesis: Guillem Mòdol Caballero
Director/s: Mireia Herrando and Xavier Navarro

Title: effects of the pre-training intraperitoneal 
administration of the positive allosteric modulator of 
AmpA receptors s18986 in relational learning in rats
Master Thesis: Sheila Piedra Barrull
Director/s: Anna Vale Martínez

Title: Central modulation of neuropathic pain after 
peripheral nerve injury induced by treadmill exercise
Master Thesis: Maria Puigdomenech Poch
Director/s: Stefano Cobianchi and Xavier Navarro

Title: efectos a largo plazo de una breve manipulación 
neonatal sobre la conducta emocional en ratas
Master Thesis: oscar Royuela Perez
Director/s: Sònia Darbra Marges

Title: generation of an inducible presenilin-deficient 
neuronal model to study tAu phosphorylation
Master Thesis: Laura Rubió Ferrarons
Director/s: Carles Saura and Muriel Arimon

Title: effects of axonal regeneration on inflammation 
after sciatic nerve injury
Master Thesis: Alba Sánchez Fernández
Director/s: Rubèn López Vales

Title: Improving extinction-based therapies: new 
insights into temporal distribution of extinction 
sessions and electrical brain stimulation
Master Thesis: Carles Tapias Espinosa
Director/s: Pilar Segura Torres

Title: efectos de la restricción calórica en el 
envejecimiento cerebral y cognitivo- estudio de los 
niveles de monoaminas
Master Thesis: Cristina Vega Carvajal
Director/s: Margarita Martí Nicolovius

Title: quality or Intensity? Brain activation pattern in 
response to emotional stressors. A study with histone 
h3 phosphorylation
Master Thesis: Jesús Úbeda-Contreras Gallego de la 
Sacristana
Director/s: Antonio Armario

2014

Title: Interacción entre estímulos estresantes de tipo 
emocional: activación del córtex prefrontal medial
Master Thesis: María Abellán Álvaro
Director/s: Antonio Armario

Title: mechanisms of lipid droplet biogenesis and 
mobilization during complete nutrian deprivation: 
Roles of peripilin 5 and acyl-CoA synthetase isozymes
Master Thesis: Meritxell Asensio Alba
Director/s: Enrique Claro

Title: És l’autoestimulació elèctrica intracranial amb 
corrent elèctric d’ona cuadrada efectiva per a facilitar 
l’aprenentatge i la memòria, com ho és amb corrent 
d’ona sinusoïdal?
Master Thesis: Neus Biosca Simón
Director/s: Ignacio Morgado

Title: treatment with a heme oxygenase-1 inducer 
enhances the antinociceptive effects of  Ȧ-opioid, 
Ȧ-opioid and cannabinoid-2 receptors during 
inflammatory pain in mice.
Master Thesis: Mireia Carcolé Estsrada
Director/s: olga Pol

Title: Role of neuronal Interleukin-6 in experimental 
Autoinmune encephalomyelitis Depelopment
Trabajo de investigación: Alvaro Carmona Pestaña
Director/s: Juan Hidalgo

Title: the role of carbon monoxide in the 
antinociceptive effects and expression of μ-opioid, 
Ȧ-opioid and cannabinoid 2 receptors during painful 
diabetic neuropathy in mice
Master Thesis: Silvia Quintana Castany
Director/s: olga Pol
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2013
 
Title: learning and memory processes, as well as 
anxiety- and depression- related behaviors altered in 
astrocyte interleukin 6 deficient mice
Master thesis: Flavia Lorena Esposito
Director/s: Juan Hidalgo

Title: efecto de la estimulación eléctrica intracraneal 
del núcleo parafascicular del tálamo en los receptores 
nmDA y gABAB
Master thesis: Mónica Rosana Fernández Cabrera
Director/s: Gemma Guillazo Blanch, Miguel Miguens i 
César Venero

Title: Dèficits cognitius en una tasca atencional induits 
per la inactivació temporal del nucli parafascicular del 
tàlem
Master thesis: Joan Visa Bombardo
Director/s: Gemma Guillazo Blanch

Title: D-Cycloserine reverses hippocampal-dependent 
memory deficits in aged rats
Master thesis: Mireia Tarrés Gatius
Director/s: Margarita Martí-Nicolovius i Anna 
Vale-Martínez

Title: Determinació de la unió a dianes lipídiques de 
sistema nerviós de la toxina épsilon de Clostridium 
perfringens 
Master thesis: Marta Pou Troyano
Director/s: Carles Gil Giró

Title: potenciación de la respuesta inmune citolítica 
antitumoral en glioblastoma. manipulación de las 
interacciones inmuno-sinápticas entre células t y 
células tumorales: estudio preclínico para 
inmunoterapia.
Master thesis: Izaskun Mitxitorena Ardaitz
Director/s: Carlos Barcia González

Title: l’autoestimulació elèctrica intracranial millora la 
memòria emocional en rates amb lesió al nucli lateral 
de l’amígdala
Master thesis: Marc García Ramoneda
Director/s: Pilar Segura

Title: ICss increases Ieg expression in memory brain 
structures
Master thesis: Eva Vico Varela
Director/s: Pilar Segura

Title: facilitative effects of Intracranial self-
stimulation on a visual discrimination task in the 
morris water maze
Master thesis: Soleil García Brito
Director/s: Ignacio Morgado

Title: the long-term Alterations in the Dopaminergic 
system brought about by early and later life 
stressors are gender Dependent
Master thesis: Abigail Hatto
Director/s: Jordi ortiz/Javier Carrasco

Title: el estrés postnatal y el cuidado materno 
modifican la expresión de mRnAs relacionados con la 
respuesta al estrés, en el cerebro de rata adulta
Master thesis: Juan Navarro
Director/s: Jordi ortiz/Javier Carrasco
Title: molecular events associated to neuronal death in 
brain ischemia: Regulation of miRnAs and pro-survival 
genes.
Master thesis: Amaia otxoa de Amezaga
Director/s: José Rodríguez

Title: papel del microRnA 134 en la disfunción 
sináptica temprana causada por el péptido ß-amiloide.
Master thesis: Dolores Siedlecki
Director/s: José Rodríguez

Title: evaluación de la hiperalgesia y la reinervación 
sensorial después de lesión de nervio periférico.
Master thesis: Julia de Cruz
Director/s: Xavier Navarro/Stefano Cobianchi

2012

Title:”Characterization of anti- and pro-inflammatory 
cytokines and neutrophil infiltration following 
neonatal hypoxia ischemia in C57Bl/6C mice brain”
Master Thesis: Mireia Recasens Torné
Director/s: Laia Acarín & Kalpana Shiravastava

Title: Autoestimulació elèctrica intracranial i orexines
Master Thesis: Samir Giacoman Arnau
Director/s: Laura Aldavert

Title: Efectes de lantagonista de les orexines 
sB334867 sobre el condicionament devitacio activa de 
dos sentits
Master Thesis: Mireia Felez Nobrega
Director/s: Laura Aldavert & Pilar Segura

Title: “Differential effects of a single and repeated 
previous stress experience on brain histone h3 
phosphorylation”
Master Thesis: Jordi Pastor Ciurana
Director/s: Antonio Armario

Title:”study of the influence of trait-anxiety in 
classical fear conditioning through a single cue 
procedure”
Master Thesis: Daniel Cañueto Rodríguez
Director/s: oscar Andión López & Rafael Torrubia Beltri

Title: “Role of trait-anxiety and contingency 
awareness in a differential fear conditioning paradigm 
(master de neurocièncias)”
Master Thesis: Laia Briones Buixassa
Director/s: oscar Andión López

Title: Interaccions entre l’amfetamina i l’estrès: patrons 
cerebrals d’histona h3 fosforilada en encèfal de rates 
adultes
Master Thesis: José Vicente Torres Pérez
Director/s: Antonio Armario

Title:”glial implication on beneficial effect of 
sildenafil (Viagra) in App7ps1 transgenic mice, an 
animal model of Alzheimer’s disease”
Master Thesis: Sheila Astorgano Ranz
Director/s: M. A. Baltrons 

Title: “Role of Chat protein isoforms in progression 
and development of Amyotrophic lateral sclerosis 
under different types of stressful situations”
Master Thesis: Raquel Francés Romero
Director/s: Caty Casas

Title:”fatty acid oxidation from lipid droplets 
generated during stress”
Master Thesis: Laura Montserrat Sánchez Caballero
Director/s: Enrique Claro

Title:”molecular effects of AVCRI104p3, a multitarget 
anti-alzheimer candiData, in 3xtg-AD mice”
Master Thesis: Ivette olivares Castiñeira
Director/s: Victòria Clos

Title:”study of brain microbleed prevalence and 
related factors in hypertensive stroke-freee 
patients”
Master Thesis: Juan Manuel Gómez Andres 
Director/s: P. Delgado

Title: efectos del ejercicio físico voluntario en las 
funciones cognitivas de ratones sAmp8
Master Thesis: Igor Cigarroa Cuevas
Director/s: Rosa M. Escorihuela

Title: Recombineering: Validation of a model for 
hippocampal function
Master Thesis: Carme  Mont Cardona
Director/s: Alberto Fernández Teruel (UAB) & James 
Groves (Univ. of oxford, UK)

Title: Respostes d’afrontament passiu de les rates 
genèticament heterogènies n/nih-hs en models 
animals de depressió
Master Thesis: Marta Palència Coll
Director/s: Albert Fernández Teruel   

Title: Relación entre la conducta en el “test de 
natación forzada” y los déficits de respuestas de 
escape en la “shuttle box” en ratas genèticamente 
hetgerogéneas n/nih-hs
Master Thesis: Andrea F.  Ráez Senn
Director/s: Albert Fernández Teruel  

Title: “early characterization of lipid rafts in mouse 
and rat brain nervous system preparations”
Master Thesis: Lluís Albert Matas Serrato
Director/s: Carles Gil

Title:”Behavioral profle of the C57Bl6/C mice 
following hypoxia/ischemia (hI) and the effects of 
early handling”
Master Thesis: Aida Muntsant Soria
Director/s: Lydia Giménez

Title: efectos de la inactivación temporal del núcleo 
parafascicular del tálamo sobre una tarea de 
discriminación visual atencional
Master Thesis: Pablo Landa Aguirreche
Director/s: Gemma Guillazo

Title: papel de la interleuquina-6 astrocitaria en la 
infiltración de linfocitos t en modelos animales de 
inflamación (encefalomielitis Autoinmune experimental 
(eAe) y criolesión)
Master Thesis: Silvia Jiménez Ibáñez
Director/s: Juan Hidalgo
Title: Importancia de la interleuquin-6 central en la 
respuesta a la criolesión
Master Thesis: olaya Fernández Gayol
Director/s: Juan Hidalgo

Title:”Dynamics of inhibitory neurotransmission in 
the human colon”
Master Thesis: Noemi Mañe Reed
Director/s: Marcel Jiménez

Title: “JnK regula la apoptosis inducida por 
osmoestrés en oocitos de xenopus laevis”
Master Thesis: Daniel Valent López
Director/s: José Manuel López Blanco

Title: efectes de la infusió de D-cicloserina i 
escopolamina al còrtex prelímbic en una tasca 
d’aprenentatge social de preferència alimentària
Master Thesis: Paula Cristobal Narváez
Director/s: Margarita Martí & Anna Vale

Title: “Infusions of the positive AmpA receptors 
modulator s18986 in the prelimbic cortex enhance 
odour-reward associative learning in rats”
Master Thesis: Natalya Yefimenko
Director/s: Margarita Martí & Anna Vale

Title: “local activation of toll-likr receptor 7 
modifies colonic epithelial barrier function in rats”
Master Thesis: Javier Estévez Medina
Director/s: Vicente Martínez

Title: “Role of CReB in calcium excitability in 
astrocytes”
Master Thesis: Elena Vicario orri
Director/s: Roser Masgrau &  Elena Galea

Title:”Ataxin-1 mediated transcriptional regulation of 
neurogranin (nrgn) and serine/threonine-protein 
phosphatase 2A 55 kDa regulatory subunit B beta 
isoform”
Master Thesis: Maria Queralt Caus Capdevila 
Director/s: A. Matilla 

Title:”the effects of neonatal administration of 
allopregnenolone on the adolescent and adulthood 
behavior are neutralized by neonatal administration 
of pregnenolone sulphate”
Master Thesis: Maksym Sokhatskyy
Director/s: Marc Pallarés &  Sònia Darbra
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Title: “the role of carbon monoxide syntethized by heme 
oxygenase 1 during inflammatory pain in mice”
Master Thesis: Roger Negrete Buela
Director/s: olga Pol Rigau

Title: “the role of carbon monoxide syntethized by heme 
oxygenase 1 and nitric oxide syntethized by neuronal or 
inducible nitric oxide synthase in the antinociceptive 
effects of morphine during acute pain in mice”
Master Thesis: Gemma Gou Alsina
Director/s: olga Pol Rigau

Title: facilitación de la memoria de reconocimiento de 
objetos mediante la administración de adrenalina 
postentrenamiento, en animales con daño cerebral 
traumático
Master Thesis: Alejandro Lorón Sánchez
Director/s: Isabel Portell Cortés i Meritxell Torras Garcia

Title:”the effect of clAp-2 protein on the ischemic 
neuronal death caused by the ogD model”
Master Thesis: Tetyana Yudina
Director/s: José Rodríguez

Title:”native language recognition in bilingual and 
monolingual populations”
Master Thesis: Loreto Nácar García 
Director/s: N. Sebastián

Title:”Brain structural correlates of dysfunctional beliefs in 
obsessive-compulsive disorder: roel of the temporal pole”
Master Thesis: Arantxa orbegozo Aguirre 
Director/s: C. Soriano-Más &  N. Cardoner

Title:”properties of attention in time and modality”
Master Thesis: Giovanni oriolo   
Director/s: C. S. Soto-Faraco

B.  phD pRogRAm

The INc coordinates the PhD 
program in Neuroscience at the 
UAB. This program has as a main 
objective to allow our students to 
acquire the best skills and 
knowledge necessary to develop 
quality basic research, oriented for 
the understanding of the normal 
and pathological nervous system. 
Students from all over the world 
can be incorporated in any of the 
excellent groups existing in the INc 
and the associated research 
hospitals of the UAB. 
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Title: genètica i epigènetica dels transtorns neurològics 
paroxístics
PhD Thesis: Marta Vila Pueyo
Director/s: Alfons Macaya Ruiz

Title: The contribution of single Akt isoforms to neuronal 
survival: Characterization of a new mechanim of Akt 
activation in the pDK1 K465e
PhD Thesis: Xiangyu Zhou
Director/s: Jose Ramón Bayascas

Title: factors de risc en la malaltia d´Alzheimer: estudi 
amb animals triple transgènics 3xtg-AD
PhD Thesis: Raquel Baeta Corral
Director/s: Lydia Giménez

Title: neurotoxicity induced by proteasome inhibitor 
bortezomib. study of the mechanisms of action and 
evaluation of neuroprotective strategies in a mouse model
PhD Thesis: Albert Alé Miranda
Director/s: Esther Udina Bonet

Title: papel del ácido lisofosfatídico en la patofisiología 
de la lesión de médula 
PhD Thesis: Eva Santos Nogueira
Director/s: Rubén Lopez

2013:
 
Title: Atividade moduladora da alga Chlorella vulgaris 
sobre alterações neuroendócrinas e hematopoéticas 
causadas pelo estresse
PhD Thesis: Julia De Souza Queiroz 
Director/s: João Palermo Neto and Antonio Armario
 
Title: Activation of survival pathways triggered by Death 
Receptors in the nervous sistem
PhD Thesis: Fernando Marqués Fernández
Director/s: Joan X. Comella Carnicé
 
Title: la Citicolina y el ejercicio físico revierten el déficit 
en la memoria de reconocimiento de objetos en ratas con 
daño cerebral traumático
PhD Thesis: María Alejandra Jacotte Simancas
Director/s: Isabel Portell Cortés and David Costa Miserachs

 Title: the Role of the pDK1/pKB Kinases in Regulating 
neuronal survival and Differentiation: Characterization 
of the pDK1 K465e Knock-in mice
PhD Thesis: Tinatin Zurashvili
Director/s: José Ramón Bayascas
 
Title: neurophatic pain after thoracic spinal cord injuries. 
the importance of plasticity in lumbar segments and glial 
modulation
PhD Thesis: Elena Redondo Castro
Director/s: Guillermo García-Alías i Xavier Navarro
 
Title: Influencia de la Interleuquina-6 adipocitaria y 
muscular en el control del metabolismo
PhD Thesis: Beatriz Ferrer Villahoz
Director/s: Juan Hidalgo

 Title: terapia celular para lesiones que afectan a la 
médula espinal
PhD Thesis: Abel Torres Espín
Director/s: Xavier Navarro

Title: estudi de la rellevància dels membres 
antiapoptòtics de la familia de Bcl-2 en la resistència a la 
mort induïda per la via extrínseca a través dels lligands 
de mort
PhD Thesis: Elisenda Casanelles Abella
Director/s: Victor J.Yuste, Stéphanie Reix, Joan X. Comella

Title: “entrenamiento de la marcha en el lesionado 
medular. uso de sistemas eletromecánicos y 
estimulación transcraneal no invasiva”
PhD Thesis: Jesús Benito Penalva
Director/s: Josep Valls Solé

Title: “Condicionamiento del miedo al contexto: 
implicaciones para el estudio de modelos animales de 
estrés postraumático”.
PhD Thesis: Nuria Daviu Abant
Director/s: Antonio Armario i Roser Nadal

Title: “efectes de la D-Cicloserina en la memoria i la 
plasticitat neural en animals sans i amb déficit cognitiu”.
PhD Thesis: Marta Portero Tresserra
Director/s: Margarita Martí Nicolovius i Anna Vale Martínez

Title: “presenilina-1/Y-secretasa: paper del receptor 
ephA3”.
PhD Thesis: Sergi Marco Martín
Director/s: Carlos Saura Antolín.

Title: fear conditioning to socially relevant stimuli in 
social anxiety
PhD Thesis: Daniella Tinocco González
Director/s: Rafael Torrubia i Miquel Àngel Fullana

Title: Individual differences in the acquisition and 
generalization of fear: testing the effects of the BDnf-
val66met polymorphism and trait anxiety.
PhD Thesis: David Torrents-Rodas
Director/s: Miquel Àngel Fullana i Rafael Torrubia

2012:
Title: Acció del fragment porteic hc de la toxina tetànica 
sobre les lesions traumàtiques i no traumàtiques que 
afecten les motoneurones
PhD Thesis: Mireia Herrando Grabulosa
Director/s: José Aguilera Avila

Title: enriquecimiento ambiental en ratones 3xtgAD 
(modelo de Alzheimer): perfiles cognitivos y emotivos
PhD Thesis: Gloria Blázquez Romero
Director/s: Alberto Fernández Teruel i Lydia Giménez Llort

Title: la respuesta neuroendocrina y la activación del 
sistema nervioso causada por la exposición al estrés se 
modifica bajo los efectos de la anfetamina.
PhD Thesis: Almudena Gómez Román
Director/s: Antonio Armario i Roser Nadal

2015:
 
Title: genetic studies of emotional behaviour in rats
phD thesis: Carme mont Cardona
Director/s: Albert Fernández Teruel i Jonathan Flint

Title: lipid dorpolet biogenesis: A novel process of 
self-digestion as a strategy of survival to stress
PhD Thesis: Ainara González Cabodevilla
Director/s: Enrique Claro i Albert Gubern

Title: Implication of mast cells, nerve growth factor 
and splanchnic nerves in postoperative ileus. study 
in patiens undergoing abdominal surgery and in a 
rat experimental model
PhD Thesis: Sergio Berdún Marin
Director/s: Patrocinio Vergara Esteras

Title: Caracterització dels ratolins Knockin 
condicional de pDK1 que expressen la mutació 
l155e a sistema nerviòs central. 
PhD Thesis: Lluis Cordón Barris
Director/s: José Ramón Bayascas

Title: the therapeutic potential of mesenchymal 
stem cells & fgf8 in chronic demyelinating 
diseases
PhD Thesis: Pablo Cruz Martínez
Director/s: Salvador Martínez Pérez

Title: study of the role of ssAo/VAp-1 in ogD 
conditions using ssAo/VAp-1 expressing huvec and 
human brain endothelial cells (hCmeC/D3) as 
experimental models of ischemic stroke, and its 
possible nexus with AD (Alzheimer’s Disease)
PhD Thesis: Ping Sun
Director/s: Mercedes Unzeta López

Title: Biological assessment of novel series of 
multitarget directed ligands based on donepezil to 
be used in alzheimer’s disease therapy
PhD Thesis: Gerard Esteban Conde
Director/s: Mercedes Unzeta López  i José Luis 
Marco Conteles

Title: therapeutic role of Il-37 after injury to the 
nervous system
PhD Thesis: Marina Coll Miró
Director/s: Rubén Lopéz Vales

Title: CReB-Dependent transcription in astrocytes: 
signaling pathways, gene profiles and 
neuroprotective roles in brain injury
PhD Thesis: Luis Pardo Fernández
Director/s: Elena Galea Rodríguez de Velasco i Roser 
Masgrau Juanola

Title: Dual role of matrix metalloproteinases in 
brain injury and neurorepair after cerebral 
ischemia
PhD Thesis: Feifei Ma
Director/s: Joan Montaner Villalonga i Anna Rossell 
Novel

2014:

Title: Role of astrocytic Il-6 and Il-6R in normal 
physiology and neuroinflammation
PhD Thesis: Maria Erta Cañabate
Director/s: Juan Hidalgo

Title: long term synaptic reorganization after 
immobilization stress: A focus on the hippocampus and 
the trkB pathway
PhD Thesis: Ancor Sanz García
Director/s: Antonio Armario i César Venero

Title: Regulación del sistema glutamatérgico glial 
(glutamina sintetasa y glAst) por la activación de los 
trasportadores de glutamato de alta afinidad
PhD Thesis: Daniel Alejandro Martinez Quintero
Director/s: José Aguilera i Arturo ortega Soto

Title: electrophysiological biomarkers for the study of 
new therapeutic strategies for motoneuron disease
PhD Thesis: Renzo Mancuso
Director/s: Xavier Navarro

Title: effects of neonatal Allopregnanolone alteration 
levels on adult behavior-Role of dorsal hippocampus
PhD Thesis: Laura Mòdol Vidal
Director/s: Marc Pallarès/Sonia Darbra

Title: especificidad de las poblaciones neuronales 
activadas en respuesta a distintos estímulos estresantes 
emocionales
PhD Thesis: Ignacio Marín Blasco
Director/s: Antonio Armario

Title: neuroprotecció en la isquèmia cerebral per 
inhibició de la senyalització mediada pels receptors de 
mort
PhD Thesis: Guillem Sanchez opazo
Director/s: José Rodríguez Álvarez

Title: papel del coactivador transcripcional CRtCI en 
sinapsis en modelos de la enfermedad de Alzheimer
PhD Thesis: Meng Cheng
Director/s: Carles A. Saura

Title: Desregulations of A-Kinase anchoring proteins 
(AKAps) and microRnAs (miRnAs) in Alzheimer’s 
disease: searching for biomarkers for early diagnosis 
non-invasive
PhD Thesis: Wenwen Cheng
Director/s: José Rodríguez Álvarez

Title: Regulation of meiotic pregression by stress protein 
kinases
PhD Thesis: Jicheng Yue
Director/s: Jose Manuel López Blanco

Title: Relevancia de los antagonistas de receptores de 
muerte en la resistencia a la apoptosis en 
neuroblastoma
PhD Thesis: Laura Planells Ferrer
Director/s: Joan X. Comella
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Title: Regulación y función de las Brain-specific kinases 1 
y 2 (BRsK1 y BRsK2, también llamadas sAD kinasas) en 
la diferenciación y sinpasis neuronales
PhD Thesis: Arantza Rodríguez Asiain
Director/s: Jose Miguel Lizcano de Vega

Title: “susceptibility to experimental autoinmune 
encephalomyelitis (model of multiple sclerosis) and 
anxiety in genetically heterogeneus rats”
PhD Thesis: Esther Martínez Membrives
Director/s: Alberto Fernández Teruel (UAB) i  Margarita 
Diez  (Karolinska Inst., Sweden)
 
Title: el papel de la ansiedad rasgo en el 
condicionamiento del miedo: una aproximación desde la 
metodología del reflejo de sobresalto
PhD Thesis: oscar Andión Pérez
Director/s: Xavier Caseras Vives i Miquel Angel Fullana 
Rivas

Title: towards gene therapy of Inflammatory Bowel 
Disease: questions and Answers in murine models
PhD Thesis: Carolina Romero Prada
Director/s: Ester Fernández Gimeno  

Title: potenciación del aprendizaje y la memoria por 
autoestimulación eléctrica
PhD Thesis: Jacobo Chamorro López
Director/s: Ignacio Morgado i Pilar Segura

Title: “Changing the intrinsic growth capacity of motor and 
sensory neurons to promote axonal growth after injury”
PhD Thesis: Ilary Allodi
Director/s: Xavier Navarro i Esther Udina

Title: temerosidad en ratas heterogéneas (n/nih-hs) y 
Romanas (RhA/RlA): estudios hormonales y de 
expresión génica diferencial. 
PhD Thesis: Sira  Díaz Morán
Director/s: Alberto Fernández Teruel

Title: neuropatia induïda per Bortezomib. Caracterització 
i factors de risc en un model experimental
PhD Thesis: Jordi Bruna Escuer
Director/s: Xavier Navarro i Esther Udina

Title: paper del receptor h3 d’histamina en la 
neurotransmissió dopaminèrgica i el desig 
d’autoadministració de cocaína
PhD Thesis: Santi Rosell Vilar
Director/s: Jordi ortiz

Title: Atividade moduladora da alga Chlorella vulgaris 
sobre alterações neuroendócrinas e hematopoéticas 
causadas pelo estresse
PhD Thesis: Julia De Souza Queiroz
Director/s: João Palermo Neto and Antonio Armario

Title: “Role of gaseous neurotransmitters in the effects 
and expression of opioid and cannabinoid receptors 
during neuropathic pain”
PhD Thesis: Arnau Hervera Abad
Director/s: olga Pol Rigau

Title: función barrera epitelial en un modelo de 
disfunción intestinal inducido por parasitosis con 
trichinella spiralis en la rata
PhD Thesis: Joan Antoni Fernández Blanco
Director/s: Patrocinio Vergara y Vicente Martínez
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KnowleDge AnD teChnologY 
tRAnsfeR

• Patents.
During the period 2012-15, the 
IINC UAB has submitted 10 
requests of patent in the Spanish 
Patent and Trademark Office 
(SPTO)  

• With respect to the promotion 
of Collaborations With 
Hospitals within the UAB 
biocluster to foster translational 
medicine, the INc has 
collaborated in creating the 
CORE-UAB in Mental Health.  
In this sense, the INc and its 
partner hospitals and research 
centres have the human resources 
and the capacities required to 
develop projects which may 
contribute to advance current 
knowledge, provide innovative 
solutions and work with and for 
society. The CORE in Mental 
Health has already a Project 
Manager, Dr. Margarita Navia 
that nurtures collaborations 
between INc groups and other 
UAB and related Hospitals 
groups (Hospital Parc Taulí 
Sabadell, Hospital Vall d´Hebron, 
Hospital Santa Creu i Sant Pau 
and Hospital del Mar in 
Barcelona).

Bench clínic

• The INc has established contracts 
and is providing services to different 
enterprises such as:

hospItAl 
De lA VAll 
D’ heBRÓn

hospItAl 
Del mAR

CoRpoRACIÓ 
sAnItARIA 
pARC tAulí

InC
CAmpus

hospItAl 
sAntA CReu 
I sAnt pAu
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• In the context of the “The Brain Awareness Week”, 
event in which several members of our Institute 
participate since 2009, different activities addressed to 
children were designed. These consisted of interactive 
lectures and workshops for kids to understanding how 
the brain works. 

Promote public information about the results and 
implications of the latest neuroscience research by:
• Participate in Science events like the “2012, l ’Any de la 
Neurociència” (http://www.bcn.cat/neurociencia/index_
en.html), the “Science Festival” and the “European 
Researchers’ Night”. From 2011 and throughout 2012, an 
interesting program of activities centered on the human 
mind took place in the city of Barcelona coinciding with 
the Federation of European Neuroscience Societies 
(FENS) Meeting. To coincide with this event, the SENC 
has declared 2012 Neuroscience Year in Spain and 
different members of our Institute were actively 
involved in these activities. We organized, among other 
activities, 14 talks addressed to general public in which 
we had approximately 300 attendants in each one. The 
INc also organized in 2013 a sporting event to raise 
funds for research into neurodegenerative diseases 
(Marató TV3, Malalties Neurodegeneratives, 2013). 

• Lectures and Courses. Since 2013 we have designed 
for public engagement several courses in Civic Centers 
of Barcelona (Casa Elizalde, Casa Golferics) and 
Museums (Múseu d’Art de Cerdanyola) about key 
topics in neuroscience. 

• In addition, a summer course in collaboration with 
the Institut de Ciències de l’Educació (ICE) of UAB 
have also been realized. It consisted in Neuroscience 
talks addressed to general public given by members of 
our Institute.

• Neuro-Art Exhibitions.  A different way of bringing 
Neuroscience to society is through art, what can be 
called “NeuroArt”.  In the last two years, the exhibitions 
“Cells on canvas” designed by Dr. Carlos Barcia and 
“Neurojewelry” by Dr. Bernardo Castellano were 
exhibited at the Museu d’Art de Cerdanyola, on March 
13 2015 and were included in the INc activities realized 
during the 2015 “Brain Awareness Week”. These art 
collections were exhibited at international level at the 
XII European Meeting on Glial Cells in Health and 
Disease and at the National Meeting of the Spanish 
Society of Neuroscience in Sep 2015.
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Regarding outreach 
and dissemination, our 
Institute has multiple 
activities in science 
communication and 
outreach to transfer 
our research and the 
societal implications of 
our findings to the 
public. We have 
continued our 
development for 
creating and 
maintaining a high 
quality presence on 
Social media and 
online networks 
(https://www.facebook.
com/Incuab  ; https://
twitter.com/InC_uAB )

ouR mAIns goAls DuRIng thIs peRIoD hAVe 
Been:

Stimulate young people’s interest for science and 
scientific studies: 

• We invited national and international speakers 
who gave over 70 lectures in Seminars, to provide a 
forum to facilitate transfer of knowledge and 
trigger discussion among researchers and students 
in different science disciplines. 

• In order to increase the high school students’ interest 
in neuroscience, we have conducted various activities 
such as talks, workshops or guided tours in our Core 
Facilities and labs.  Some of these activities have been 
carried out in collaboration with local governments, like 
the “Escolab” activity. Escolab is an initiative of the 
Barcelona Science Program of the Culture Institut and 
the Education Institut of the Barcelona City Council, 
and benefits from the participation of the research 
centers, which offer different activities. 

• Furthermore, in the context of the “Science Week” 
(2012-2015) different members of our Institute have 
enthusiastically participated in the acts of this event 
realizing talks, workshops and guided tours in ours 
Core Facilities addressed to High School students.
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