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1. ORGANIZATION 
 

Scien&fic Commi,ee: 

§ Ainara Vallejo (UPV/EHU, Biogipuzkoa) 
§ Adolfo López de Munain (Biogipuzkoa / HU DonosAa) 
§ Patxi Gil (Biogipuzkoa) 
§ David Otaegui (Biogipuzkoa) 
§ Javier Ruiz Ederra (UPV/EHU, Biogipuzkoa) 
§ Maider Muñoz (UPV/EHU) 
§ Lorea Blázquez (Biogipuzkoa) 
§ María Domercq (Achucarro) 
§ Shira Knafo (UPV/EHU) 
§ Alfredo Rodríguez-AnAgüedad (Biobizkaia / HU Cruces) 
§ Joaquín CasAlla (CIC bioGUNE) 
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§ Patxi Gil (Biogipuzkoa) 
§ Adolfo López de Munain (Biogipuzkoa/HU DonosAa) 
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§ David Otaegui (Biogipuzkoa) 
§ Javier Ruiz Ederra (UPV/EHU, Biogipuzkoa) 
§ Jaime Sagarduy (Achucarro) 
§ Ainara Vallejo (UPV/EHU, Biogipuzkoa) 
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2. SCIENTIFIC PROGRAMME 
 

 
 
 
 
  

08.30 - 09.00 Registration and Poster arrangement

09.00 - 09.30 Introduction

Opening Keynote by Dr. Blanca del Rosal - RMIT University, Sidney, Australia
Nanoparticles for optical stimulation and sensing of neuronal activity

10.30 - 11.00 Coffee Break

11.00 - 12.45 Oral Communications

11:00 - 11:15 Dann Sánchez - Instituto de Biofisika                                                                                                                        
Age Matters: Hippocampal Microglia Dynamics in Mouse Brain Slices

11:15 - 11:30
María Rodríguez Hidalgo - IIS Biogipuzkoa                                                                                                                 
WGSprisma: A new tool to support variant filtering and prioritization in whole genome 
sequencing data

11:30 - 11:45
Adriana Tavira - CIMA, Universidad de Navarra                                                                      
CD4+ T cell modulation is neuroprotective in an AAV9-mediated α-synuclein overexpression 
mouse model of Parkinson´s disease

11:45 - 12:00

Adhara Garminde - UPV/EHU, Achucarro                                                                                                                
Amyloid-β increases MBP and MOBP translation in oligodendrocytes through dysregulation of 
hnRNP A2 dependent RNA dynamics

12:00 - 12:15
Andrés Jiménez Zúñiga - IIS Biogipuzkoa                                                                                                    
Single-cell RNAseq in Drosophila models of ALS to decipher non-cell autonomous mechanisms 
of neurodegeneration

12:15 - 12:30
Jorge Juan Bravo - CIMA, Universidad de Navarra                                                                                  
Identification of a subcellular-dependent alpha-synuclein interactome in a mouse model of 
Parkinson´s disease by proximity-biotinylation.                          

12.30 - 14.30 Posters and networking session (with lunch)

Closing Keynote by Dr. Rubén Fernández Busnadiego - Göttingen University, Germany
Unraveling the structure of toxic protein aggregates in situ

15.20 - 15.30 Closure

09.30 - 10.30

14.30 - 15.20
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3. KEYNOTES 
 
Opening Keynote: 
 
Nanopar(cles for op(cal s(mula(on and sensing of neuronal ac(vity 

 
 
 
Dra. Blanca del Rosal 
 
RMIT University, Melbourne, Australia 
 
 
 
 
 
 

 
 
 
Closing Keynote: 
 
Unravelling the structure of toxic protein aggregates in situ 

 
 
 
Rubén Fernández Busnadiego 
 
Go^ngen University, Germany 
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4. SPONSORS 
 
This ediAon of Neurogune is sponsored by: 
 
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

      FUNDACIÓN DE ESTUDIOS NEUROLOGICOS 
                         ILUNDAIN FUNDAZIOA 
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5. ORAL PRESENTATIONS 
 

O1 

Age Ma)ers: Hippocampal Microglia Dynamics in Mouse Brain Slices 

Sanchez–Iraola, D.(1,2); Tønnesen, J.(1,2,3) 

(1) Neuroscience Department, Faculty of Medicine and Nursing, University of the Basque 
Country (EHU); 

(2) Biofisika InsMtutua; 

(3) Aligning Science Across Parkinson’s (ASAP) CollaboraMve Research Network, Chevy Chase, 
MD 20815, USA 

Altera/ons in microglia are implicated, among others, in the pathogenesis of age-related 
diseases, including Alzheimer’s disease (AD). These changes are well characterized at the 
molecular and morphological levels, but not extensively at the dynamic level. In the mouse 
re/na, microglial dynamics are known to change in an age-dependent fashion (Damani et al., 
2011), with microglia maintaining a 'steady-state' but with quan/ta/vely diminished 
dynamics. Similarly, studies in the mouse brain using in vivo cranial windows (Hefendehl et al., 
2014) have shown age-related reduc/ons in microglial process mo/lity. To explore these 
dynamic changes further, we used acute brain slices. Our results demonstrate that the 
observed age-dependent decline in microglial dynamics aligns with previously reported 
trends, confirming that aging significantly reduces the mo/lity and process extension-
retrac/on ac/vity of microglia. These findings underscore the importance of microglial 
dynamic altera/ons in the aging process and contribute to the understanding of microglial 
behavior in the context of neurodegenera/ve disease progression. 
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O2 

WGSprisma: A new tool to support variant filtering and prioriBzaBon in whole genome 
sequencing data 

Rodríguez-Hidalgo, M 1,2; Bruijn, SE de 3; Rodenburg, K 3; Elorza-López, G 1; Sarasola-Gastesi, 
M 1,2; Lara-López, A 4; Corominas-Galbany, J 3; Gilissen, C 3; Irigoyen, C 1,5; Cremers, FPM 3; 
Roosing, S 3; Ruiz-Ederra, J 1,2 

1. Department of Neuroscience, Biogipuzkoa Health Research InsMtute, DonosMa-San 
SebasMán, Spain.  

2. Department of Dermatology, Ophthalmology and Otorhinolaryngology, University of the 
Basque Country (UPV/EHU), DonosMa-San SebasMán, Spain. 

3. Department of Human GeneMcs, Radboud University Medical Center, Nijmegen, The 
Netherlands.  

4. Miramoon Pharma S.L, DonosMa-San SebasMán, Spain.  

5. Ophthalmology Service, DonosMa University Hospital, DonosMa-San SebasMán, Spain. 

As the implementa/on of whole genome sequencing (WGS) is increasing, it is desired to 
standardize and simplify data analysis pipelines. We have developed an applica/on, coined 
WGSPrisma, for automated variant filtering and priori/za/on in inherited re/nal dystrophies 
(IRD). We developed a Rstudio shiny applica/on that assigns a color code to each WGS variant 
based on its type and in silico predic/on score. To select the best combina/ons of in silico 
predic/on tools, we studied seven programs (CADDv1.6, Grantham, PhyloP, Revel, SIFT, 
PolyPhen-2 and PROVEAN) using 1,810 curated variants (333 likely pathogenic and 1,477 likely 
benign) from the VKGL-datashare-database. This workflow was validated using WGS data from 
61 solved IRD individuals (valida/on cohort). Finally, WGS-data from 190 gene/cally 
unexplained IRD-individuals (discovery cohort) were analyzed using WGSprisma. 
Development of WGSprima showed that CADDv1.6 (>15) and Revel (>0.5) provided the 
op/mal combina/on to detect missense variants. WGSprisma also iden/fied 93% of causa/ve 
variants in our valida/on cohort. Moreover, we solved 35% (67/190) and likely solved 18% 
(34/190) of the individuals in the discovery cohort. The use of this automa/zed process 
reduced filtering and priori/za/on /me by 70%. Furthermore, it provided a user-friendly 
interface, producing a visual priori/za/on of variants. WGSprisma provides an efficient 
strategy for WGS-data variant filtering and priori/za/on, which aids in determining gene/c 
diagnosis in unsolved cases. 
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O3 

CD4+ T cell modulaBon is neuroprotecBve in an AAV9-mediated α-synuclein overexpression 
mouse model of Parkinson´s disease 

Tavira, A 1,2; Basurco, L 1,2;Abellanas, MA 1,2; Ayerra, L 1,2; Vinueza-Gavilanes, R 1; Luquin, 
E 3; Marrodan, L 1; M. Alonso, M 1; Clavero, P 4; Mengual, E 3; Arrasate, M 1,5; Hervás-Stubbs, 
S 1; Aymerich, MS 1,2,5; 

1 CIMA, Pamplona, Spain.  

2 Department of Biochemistry and GeneMcs, School of Science, University of Navarra, 
Pamplona, Spain.  

3 Department of Histology and Anatomy, School of Medicine, University of Navarra, 
Pamplona, Spain.  

4 Neurology Service, Hospital Center of Navarra, Pamplona, Spain.  

5 Neurociencias y Salud Mental, InsMtuto de InvesMgación Sanitaria de Navarra (IdiSNA), Spain 

Neuroinflamma/on is a complex pathological process, which involves numerous cell types and 
inflammatory mediators that can promote cell death in many neurodegenera/ve diseases. 
Brains from Parkinson’s disease (PD) pa/ents and animal models that mimic PD 
neurodegenera/on present T lymphocyte infiltra/on in the substan/a nigra (SN). We 
hypothesized that lymphocyte infiltra/on could enhance the proinflammatory reac/on taking 
place in the brain parenchyma, promo/ng neuronal loss and disease progression, and that 
modula/on of their pathological phenotype may result in neuroprotec/on. Experimental 
parkinsonism was induced by overexpressing α-synuclein in the SN with an adeno-associated 
viral vector. Flow cytometry analysis revealed that this model presented a specific infiltra/on 
of myeloid and CD4+ T cells into the SN. These CD4+ T cells included an increase in regulatory 
T cells (Treg) and a polariza/on towards Th1 response. The selec/ve deple/on of Treg using 
the Foxp3DTR mice prevented α-synuclein-dependent degenera/on of the nigrostriatal 
pathway. These animals presented a decreased accumula/on of myeloid and CD4+ T cells in 
the SN, with a decrease in TNFα+ release. Thus, to prevent T cell extravasa/on 
pharmacologically into the brain, we selected the drug fingolimod, an agonist of sphingosine-
1-phosphate receptors, that retains lymphocytes within secondary lymphoid organs. In the 2-
week-dura/on α-synuclein overexpression model, fingolimod treatment effec/vely reduced T 
cells in blood and their infiltra/on into the brain, and improved motor deficits. However, 
fingolimod did not protect the nigrostriatal pathway ajer α-synuclein overexpression. Then, 
we tested long-term treatment with fingolimod in a chronic α-synuclein overexpression 
model. Ajer 8 weeks, fingolimod protected SN dopaminergic neurons. These findings suggest 
that CD4+ T cells may ac/vely contribute to α-synuclein dependent neurodegenera/on and 
blocking their infiltra/on into the brain parenchyma could reduce neuronal loss and disease 
progression. 
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O4 

Amyloid-β increases MBP and MOBP translaBon in oligodendrocytes through dysregulaBon 
of hnRNP A2 dependent RNA dynamics 

Adhara Gaminde-Blasco 1,2 , Rodrigo Senovilla-Ganzo 2 , Uxue Balantzategi 1,2 , Fernando 

García-Moreno 1,2,3 , Carlos Matute 1,2,4 , Jimena Baleriola 2,3 , Elena Alberdi 1,2  

1 Department of Neuroscience, University of Basque Country (UPV/EHU), Leioa, 48940, 

Spain. 

2 Achucarro Basque Center for Neuroscience, Leioa, 48940, Spain. 

3 Ikerbasque, Basque FoundaMon for Science, Bilbao, 48009, Spain. 

4 CIBERNED, Leioa, 48940, Spain. 

Oligodendrocyte dysfunc/on, myelin degenera/on, and white maker structural altera/ons 
are cri/cal events in Alzheimer&#39;s disease (AD) that contribute to cogni/ve decline. A key 
hallmark of AD, Aβ oligomers, disrupt oligodendrocyte and myelin homeostasis, but a 
comprehensive global analysis of the mechanisms involved is lacking. Here, transcriptomic 
profiling of Aβ-exposed oligodendrocytes revealed widespread gene expression changes, 
par/cularly affec/ng pathways related to RNA localisa/on. Among the genes iden/fied, we 
focused on Hnrnpa2/b1, the gene encoding the hnRNP A2 protein, which is essen/al for RNA 
transport and transla/on of myelin proteins. We confirmed aberrant upregula/on of hnRNP 
A2 in hippocampal oligodendrocytes from post-mortem human brains of early-stage AD 
pa/ents, Aβ-injected mouse hippocampi and Aβ-treated disrup/ng cells in vitro. RIP-seq 
analysis of the hnRNP A2 interactome revealed akenuated interac/ons with Hnrnpk and 
Hnrnpa2/b1, while interac/ons with Mbp and Mobp were enriched, sugges/ng changes in 
RNA metabolism of molecules associated with mRNA transport of myelin proteins. Aβ 
increased the total number and dynamics of mRNA-containing granules, facilita/ng local 
transla/on of the myelin proteins MBP and MOBP and akenua/ng Ca 2+ signalling. These 
findings suggest that Aβ oligomers disrupt RNA metabolism mechanisms crucial for 
oligodendrocyte myelina/on through dysregula/on of hnRNP A2 and myelin protein levels, 
poten/ally affec/ng oligodendroglia Ca2+ homeostasis. 
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O5 

Single-cell RNAseq in Drosophila models of ALS to decipher non-cell autonomous 
mechanisms of neurodegeneraBon 

Jiménez Zúñiga, A; Margnez, A; Zúñiga, JL; Ondaro, J; Rodríguez, L; Garciandía, M; Hernández, 
H; Moragón, S; Sánchez, A; López de Munain, A; Gil, FJ; Gereñu, G. 

Neurosciences Area, Biogipuzkoa Health Research InsMtute, 20014, DonosMa/San SebasMán, 
Spain. 

CIBERNED, ISCIII (CIBER, Carlos III InsMtute, Spanish Ministry of Sciences and InnovaMon), 
28031, Madrid, Spain. 

Miaker Developments, Paseo Miramon 170, edificio BIC Berrilan, 20014, DonosMa/San 
SebasMán, Spain. 

Department of Neurology, DonosMaldea Integrated Health OrganizaMon, Osakidetza Basque 
Health Service, 20014, DonosMa/San SebasMán, Spain. 

Department of Neurosciences, Faculty of Medicine and Nursery, University of the Basque 
Country UPV/EHU, 20014 DonosMa/San SebasMán, Spain. 

Faculty of Medicine, University of Deusto, Bilbao, Spain. IKERBASQUE, Basque FoundaMon for 
Science, 48013, Bilbao, Spain. 

Department of Health Sciences, Public University of Navarra (UPNA), Pamplona, Spain. 

Department of Physiology, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenera/ve disease that rapidly 
affects motor neurons (MNs) in the brain and spinal cord. There is currently no cure for this 
disease. In about 90% of cases, the origin of the disease is unknown, but in 10% it is caused 
by Mendelian gene/c muta/ons in more than 20 genes, including TARDBP, which encodes the 
TDP-43 protein. Recent evidence has ques/oned the neurogenic origin of the disease by 
sugges/ng that glial cells, the suppor/ng cells of motor neurons within the neuromuscular 
junc/on (NMJ), contribute to MN toxicity. The aim of this study is to analyse how the ALS-
associated pathological inputs from glial cells affect the MN transcriptome, in order to iden/fy 
early changes for interven/on. To this end, we have generated a Drosophila melanogaster 
model expressing human TDP-43 specifically in glial cells and showing a strong ALS-like 
phenotype. Using single-cell RNA sequencing technology, we are analysing the evolu/on of 
transcriptomic profile of brains over disease progression in this Drosophila model. This study 
reveals a significant reduc/on of glutamatergic and cholinergic neurons, sugges/ng a 
neurodegenera/ve process, together with the emergence of new glial and neuronal 'subtypes' 
over progression, which will allow us to iden/fy disease modifying molecular targets to design 
new therapeu/c interven/ons. 
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O6 

IdenBficaBon of a subcellular-dependent alpha-synuclein interactome in a mouse model of 
Parkinson´s disease by proximity-bioBnylaBon.  

J.J. Bravo-González1, R. Vinueza-Gavilanes1, A Vales1,2, G. González-Asteguinolaza1,2, Sarka 
Jelinkova3, EMenne Herzog3, Irene Marcilla1,2, Alberto Pérez-Mediavilla2,5, María Rosario 
Luquin2,6, T. Aragón1,2 and M. Arrasate1,2,4. 

1 Gene Therapy and RegulaMon of Gene Expression Program, Center for Applied Medical 
Research (CIMA), University of Navarra, Spain 

2 Navarra InsMtute for Health Research (IdiSNA), Pamplona, Navarra, Spain 

3 Université de Bordeaux, Pamplona, Bordeaux, France 

4 Department of Pathology, Anatomy and Physiology, School of Medicine, University of 
Navarra, Pamplona, Spain 

5 Biochemistry and GeneMcs Department, School of Sciences, University of Navarra, Pamplona, 
Spain 

6 Department of Neurology, Clínica Universidad de Navarra, University of Navarra, Pamplona, 
Spain. 

Parkinson´s disease (PD) is caused by the loss of dopaminergic neurons in the substan/a nigra 
(SN) that project to the striatum. Current treatments are symptoma/c and do not stop disease 
progression. Thus, effec/ve PD treatments are required. Muta/ons and/or abnormal levels of 
the alpha-synuclein (aSyn) protein cause nigrostriatal degenera/on in PD. S/ll, the molecular 
mechanisms whereby aSyn triggers this neurodegenera/ve process remain largely unclear. 
We hypothesize that the early increase in aSyn protein levels leads to i) a subcellular 
proteomic redistribu/on and to ii) pathological protein interac/ons. These events may 
eventually cause dopaminergic neuronal death. Nowadays, the combina/on of state-of-the-
art methodologies based on proximity bio/nyla/on, new viral vectors targe/ng the central 
nervous system (CNS) and advanced mass spectrometry (MS) can resolve cell-type and 
subcellular-dependent proteomic altera/ons in animal disease models, providing the 
iden/fica/on of new therapeu/c targets in pathological/neurodegenera/ve contexts. Here, 
we have set up an in vivo proximity bio/nyla/on assay to iden/fy the early aSyn interactome 
in dopaminergic neurons. By expressing aSyn fused to a promiscuous bio/nylase (TurboID) 
and adding bio/n, proximal stable and transient interac/ng partners become bio/nylated, are 
purified by affinity and iden/fied by liquid chromatography-mass spectrometry (LC/MS). 
Adeno-associated viral (AAV9) vectors encoding TurboID and aSynTurboID were generated 
and injected by stereotaxia into the SN of mice. AAV9-SynTurboID mice showed increased 
aSyn levels in the SN and the striatum, nigrostriatal degenera/on and motor deficits. 
Bio/nylated substrates were pulled-down from dopaminergic striatal terminals and SN at 
early neurodegenera/ve stages. The analysis by semi-quan/ta/ve LC/MS has unveiled the 
iden/fica/on of a previously unknown subcellular-specific aSyn interactome. A valida/on of 
the synap/c loca/on of some of these substrates has been performed through fluorescence-
ac/vated synaptosome sor/ng and immunofluorescence. Moreover, we have iden/fied aSyn-
dependent altera/ons in non-an/cipated biological process, such as RNA metabolism and 
transla/onal regula/on. The pathological significance of some of these proteins is currenly 
being evaluated in aSyn models and post-mortem brains from PD pa/ents.  
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6. POSTER PRESENTATIONS 
P1 

ModulaBon of the synapBc translatome by astrocyBc extracellular vesicles in AD mouse 
models 

de la Cruz-Gambra, A; Muro-García, T; Nuñez-García, I; Alvear-Perez, R; Encinas, J.M; Cohen-
Salmon, M; Baleriola, J 

1 Achucarro Basque Center for Neuroscience, Leioa (Spain).  

2 Neuroscience Department, University of the Basque Country (UPV/EHU), Leioa (Spain). 

3 Center for Interdisciplinary Research in Biology (CIRB), Collège de France, CNRS,INSERM, 
Université PSL,     Paris (France) 

4 IKERBASQUE, Basque FoundaMon for Science, Bilbao (Spain). 

Alzheimer's disease (AD) is the main cause of demen/a and is almost twice as common in 
women than in men. Despite efforts to develop therapies to stop its progression, there is s/ll 
no cure. Although the accumula/on of Tau protein and beta-amyloid pep/de (Abeta) are two 
of the main hallmarks of AD, synap/c dysfunc/on in early stages is the parameter that best 
correlates with cogni/ve impairment in pa/ents (1). These changes are accompanied by 
altera/ons in the synap/c proteome, which can be shaped by proteins transported from the 
neuronal soma and/or by mRNAs that are delivered to synapses where they are locally 
translated. This mechanism is known as local transla/on. Local transla/on has been 
extensively studied in the nervous system in physiological contexts, but recent evidence 
indicates that this mechanism is deregulated in neurodegenera/ve diseases. In fact, diseases 
considered synaptopathies such as AD are accompanied by altera/ons in the localiza/on of 
mRNAs and their localized transla/on in axons and synap/c terminals (2). Although the 
neuronal soma/c compartment is considered the main origin of axonal, dendri/c, and 
synap/c mRNAs there are evidence showing the existence of horizontal transport of mRNAs 
and even ribosomal subunits from Schwann cells to injured peripheral nerves, sugges/ng a 
glial contribu/on to local protein synthesis in neurons (3,4). Noteworthy, mRNAs and 
ribosomes can be transferred from glia to neurons in extracellular vesicles (EVs). EVs are 
membranous par/cles secreted by all types of cells involved in intercellular communica/on, 
since they transfer proteins, nucleic acids and lipids to the acceptor cells where these bioac/ve 
molecules perform their func/on (5). In our research group we have found evidence 
suppor/ng that EVs secreted by astrocytes in the context of Abeta pathology modify the levels 
of newly synthesized proteins in axons in vitro. Based on these observa/ons, our working 
hypothesis is that astrocy/c EVs contribute to the synap/c local translatome in the Alzheimer 
mouse models. Therefore, EVs from control or Abeta-treated astrocytes were injected into the 
dentate gyrus of 5xFAD or APP/PS1 and wildtype female and male mice. The results show that 
EVs coming from astrocytes exposed to Abeta induce an increase in the rela/ve levels of 
protein synthesis in the cholinergic pre-synap/c terminals of the dentate gyrus, sugges/ng an 
increase in cholinergic local transla/on. All these data describe an important role of astrocy/c 
EVs in local transla/on. 

 

 



 14 

P2 

RNA binding protein IMP1/ZBP1 drives mRNA localizaBon and local translaBon in microglial 
peripheral processes and mediates morphological changes, moBlity and phagocytosis in 
response to inflammaBon 

Josune Imaz-Iruretagoyena1,2, Maite Blanco-Urrejola1,2,3, Irene Núñez-García 1, Irene 
García-Toledo 6, Luis C Fernández-Beltrán 6,7, Silvia Corrochano6, Amanda Sierra1,4,5 and 
Jimena Baleriola 1,4. 

1. Achucarro Basque Center for Neuroscience. 

2. Departamento de Neurociencias, Universidad del País Vasco (UPV/EHU). 

3. Departamento de Biología Celular e Histología, Universidad del País Vasco (UPV/EHU). 

4. IKERBASQUE, Basque FoundaMon for Science, 48009 Bilbao, Spain. 

5. Departamento de Bioquímica y Biología Molecular, Universidad del País Vasco (UPV/EHU). 

6. Neurological Disorders Group, Hospital Clínico San Carlos, InsMtuto de InvesMgación 
Sanitaria Hospital Clínico San Carlos (IdiSSC). 

7. Department of Medicine, Universidad Complutense de Madrid. 

Central Nervous System cells exhibit significant diversity and specializa/on, not only between 
cell types and func/ons, but also regarding their morphology. Such morphological and 
func/onal polariza/on complexity is due to the uneven distribu/on of proteins at a subcellular 
level. This distribu/on can be obtained either by protein transport to a specific cell site, or by 
mRNA transport crea/ng a site-specific transcriptome that can be translated in a s/mulus 
dependent manner, allowing cells to react to environmental changes. This last mechanism is 
called local protein synthesis or local transla/on and has been long known to happen in 
neurons. However, evidence suggests that oligodendrocytes, astrocytes, and radial glia also 
rely on local transla/on to maintain protein homeostasis and func/onal integrity. Local 
transla/on in microglia has been observed, but its specific rela/onship to pathology remains 
unclear. Given the scant evidence, our study aims to inves/gate the existence of local 
transla/on in microglial peripheral processes (PeMPs) and unravel its func/onal significance 
in response to inflamma/on. Using primary microglia cultures and bacterial 
lipopolysaccharides (LPS), we have seen that Actb mRNA polarizes to PeMPs and is locally 
translated upon LPS exposure. Interes/ngly, downregula/on of the Actb binding protein 
IMP1/ZBP1 impaires Actb mRNA polariza/on and its localized transla/on, and leads to defects 
in filopodia distribu/on, PeMP mo/lity, directed migra/on and phagocytosis in microglia. In 
an in vivo study, we conducted immunohistochemical and in situ hybridiza/on analyses 
following intraperitoneal LPS injec/ons in 1mo mice. Results suggest that LPS enhances local 
protein synthesis in vivo, as phosphoryla/on levels of ribosomal protein Rsp6 increase in 
cor/cal PeMPs. We analyzed Actb mRNA levels in mice and observed an increase in cor/cal 
growth cone (GC)-like PeMPs and in phagocy/c pouches in the dentate gyrus in response to 
LPS. Interes/ngly, IMP1 expression increases in primary PeMPs in the cortex and in phagocy/c 
pouches in response to LPS. Indeed, we observed a significant posi/ve correla/on between 
Actb and IMP1 in phagocy/c microglia sugges/ng IMP1 drives Actb localiza/on in vivo. 
Altogether, our study confirms local transla/on in PeMPs and that it is enhanced in microglial 
inflammatory response with LPS sugges/ng a func/onal relevance of this molecular 
mechanism in response to inflamma/on. This adds to the evidence suppor/ng mRNA 
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localiza/on and localized transla/on in microglia, offering mechanis/c insights into their 
crucial role in responding to inflamma/on. 

 

P3 

Vacuolar protein sorBng-associated protein 4A validaBon as a Parkin substrate 

Presa, N; López-Bezanilla, M; Alduntzin, U; Ramirez, J; Osinalde N; Arteaga O; Mayor, U. 

Department of Biochemistry and Molecular Biology. Faculty of Science and Technology. 
University of the Basque Country UPV/EHU, 48940 Leioa, Spain. 

Department of Biochemistry and Molecular Biology. Faculty of Pharmacy. University of the 

Basque Country UPV/EHU, 01006 Vitoria-Gasteiz, Spain. 

Ikerbasque. Basque FoundaMon for Science, 48013 Bilbao, Spain. 

Parkinson's disease (PD) is a common, chronic, and incurable neurodegenera/ve disorder of 
central nervous system characterized by the progressive loss of dopaminergic neurons in the 
substan/a nigra and forma/on of Lewy bodies, leading to motor and non-motor symptoms. 
The majority of the cases of PD are sporadic, sugges/ng a mul/factorial e/ology based on 
environmental factors, aging and gene/c factors. Although it usually manifests ajer the age 
of 50 years, muta/ons in PARK2, among other genes, are responsible for the development of 
early-onset cases of PD. PARK2 encodes Parkin, an E3 ubiqui/n ligase that post-transla/onally 
modifies proteins by covalently adding an ubiqui/n moiety to lysine residues. Iden/fying 
Parkin substrates and unraveling the consequences of their reduced ubiqui/na/on levels is 
cri/cal to decipher the molecular mechanism underlying early-onset cases of PD. We 
previously iden/fied a number of Parkin substrates in Drosophila melanogaster neurons, 
among which we validated VPS35 as being regulated by PARK2 in human cells. This was 
achieved using a GFP pulldown based ubiqui/na/on assay developed in our lab, by comparing 
the ubiqui/na/on levels of puta/ve substrates when overexpressing the func/onal or a ligase 
dead version of Parkin. Ajer tes/ng another subset of puta/ve Parkin substrates, we now 
conclude that Vacuolar protein sor/ng-associated protein 4A (VPS4A) is also a Parkin substrate 
in HEK293 cells, and that its ubiqui/na/on leads to protein degrada/on. Further work is 
ongoing to iden/fy the ubiqui/na/on sites, and ubiqui/n chain types that Parkin conjugates 
onto VPS4A. 
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Increased surface expression of P2X4 receptors in microglia/macrophages ameliorates EAE 
symptoms in female mice 

Mata, P; Mon/lla, A; Luengo, S; Pérez-Samar{n, A; Boué-Grabot, E; Matute, C and Domercq 
M 
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2- InsMtut des maladies NeurodégénéraMves (IMN), Université de Bordeaux, CNRS UMR 
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Upon demyelina/ng injury in mul/ple sclerosis, microglia and peripheral macrophages clean 
up myelin debris and orchestrate a regenera/ve response that promotes myelin repair. We 
previously found that the P2X4 posi/ve allosteric modulator ivermec/n increases myelin 
phagocytosis, promotes remyelina/on and improves symptoms recovery in experimental 
autoimmune encephalomyeli/s (EAE). To define accurately the selec/vity of the 
pharmacological treatment and the role of microglia in the protec/ve effect, we used 
P2X4mCherryIN knock-in mice. In these mice P2X4 is subs/tuted by a non-internalized 
P2X4mCherryIN (P2X4KI), leading to plasma membrane overexpression of P2X4 in all cells 
na/vely expressing P2X4. ATP-mediated inward currents were larger in non-internalized 
P2X4KI microglia, as expected, but also in oligodendrocytes. Cons/tu/ve P2X4KI mice and 
condi/onal CD11bCre-P2X4KI mice showed an ameliora/on of motor symptoms at all EAE 
stages in female mice, but not in males. P2X4-mediated inward currents did not differ 
between male and female P2X4KI microglia. However, lysosomes were larger in female than 
in male P2X4KI microglia, sugges/ng a sex-dependent increase in endolysosome fusion. In 
addi/on, acute applica/on of progesterone enhances the amplitude of P2X4 inward and 
prolongs the deac/va/on kine/cs, sugges/ng a direct impact of progesterone in channel 
ga/ng. Our data demonstrate that increased surface P2X4 expression effec/vely ameliorates 
EAE and that the therapeu/c poten/al of targe/ng microglial P2X4 has a clear gender 
dimorphism. 

 

P5 

Defining the role of APOE levels and isoforms in the developmental maturaBon of iPSC-
derived human microglia 

González-Domínguez, M; Pereira-Iglesias, M; Mar/nson, D; Falcó, C, Senovilla-Ganzo, R; 
Benito, E; Ramos-González, P; Maldonado-Teixido, J; Aransay, AM; Cavaliere, F; García-
Moreno, F., Arranz, A; Carrillo, JA; Sierra, A. 

Achucarro Basque Center for Neuroscience 

Microglia are the specialized phagocytes of the brain, and they play a key role in maintaining 
its homeostasis. However, the molecular mechanisms by which microglia acquire their 
characteris/c func/onality are largely unknow. In contrast to what is usually assumed, our 
preliminary data show that these cells are not born-efficient phagocytes. Using confocal 
imaging, our laboratory found that microglia in mice hippocampus and cerebellum transi/on 
from a state of prolifera/ve cells that colonize the brain parenchyma to postmito/c cells that 
begin to differen/ate morphologically and become efficient phagocytes. With this data, we 
generated a mathema/cal model of microglial developmental matura/on that predicts a 
switch at mice postnatal day 5 from early prolifera/ve (P) cells to quiescent (Q) and 
func/onally mature ones. We con/nued performing chroma/n immunoprecipita/on to 
iden/fy poten/al epigene/c drivers of this P/Q switch and found a series of genes whose 
H3K4me3 methyla/on and therefore, its gene expression, decreases at this /mepoint, among 
which stands out ApoE. In humans, but not in mice, APOE shows different isoforms, being 
APOE3 related to a normal Alzheimer’s disease risk and APOE4 to a higher one. Here we will 
test the hypothesis that the levels and/or isoforms of APOE should impact the process of 
developmental matura/on in microglia. For this purpose, we will compare two human cell 
lines of iPSCs bearing APOE3 or APOE4 and differen/ate them into iMicroglia to study their 
development in terms of prolifera/on rate, morphology complexity and phagocytosis 
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efficiency. We will also perform these experiments in combina/on with GSK467, a 
demethylase inhibitor, to maintain the APOE expression levels constant during the whole 
process. Next, we will xenograj these iMicroglia into early postnatal mice to measure the 
same parameters in vivo. These experiments will give us insight on microglial developmental 
mechanisms, which is highly relevant as microglia are long-lived cells and early impairments 
on their matura/on program may have an impact on the development of many neurological 
and neurodegenera/ve disorders in the long term. 

 

P6 

Phagocytosis-induced oxidaBve stress in brain macrophages 

Cuesta, X; Márquez, M; Hambardzumyan, D; Sierra, A 

Achucarro 

Microglia are brain professional phagocytes mainly des/ned to the clearance of apopto/c or 
necro/c cells, synapses, axonal debris, and myelin, as well as comba/ng central infec/ons 
through direct phagocytosis of bacteria and viruses. However, phagocytosis is not a passive 
process of waste removal. Using an in vitro model, we have discovered that phagocytosis 
results in metabolic, mitochondrial, and transcrip/onal changes in phagocytes that leads to 
oxida/ve stress and cell death, sugges/ng that microglial func/onality may be compromised 
following phagocytosis. Thus, to study whether the death of phagocy/c microglia occurs as a 
consequence of oxida/ve stress induced by phagocytosis, we used an in vitro phagocytosis 
model in which microglial cells were fed with apopto/c SH-SY5Y neuronal cells and treated 
with different concentra/ons of the an/oxidant N-acetylcysteine. Our preliminary  results 
show that low concentra/ons of the an/oxidant produce a reduc/on in the phagocy/c 
microglia cell death, sugges/ng that it occurs as a consequence of oxida/ve stress. 
Addi/onally, we observed that low concentra/ons of the an/oxidant did not have effect on 
microglial phagocytosis, sugges/ng that the lower percentage of microglial death observed 
was related to a protec/ve effect of the an/oxidant in the phagocy/c microglia. Besides, we 
have studied the microglial response using a brain tumor model (glioblastoma), subjected to 
two consecu/ve doses of radiotherapy to induce apoptosis of tumor cells and we have 
determined that, despite con/nued apopto/c challenges, microglial cells were able to 
overcome the stress associated with phagocytosis, sugges/ng that the metabolic, 
mitochondrial, and transcrip/onal changes induced by phagocytosis were adap/ve and 
intended to maintain phagocy/c efficacy. Therefore, these results may lead to the use of 
an/oxidant treatments as co-adjuvants in the treatment of glioblastoma (a high incidence 
glioma), to facilitate microglial survival and effec/vely eliminate tumoral cells, ajer treatment 
with radiotherapy/chemotherapy to induce tumor cell death. 

 

P7 

Microglial physiology changes in a sBffness-dependent manner in different 3D 
environments 

Irene Tomé-Velasco, Ane García-García, Leyre Pérez-Álvarez, Federico N. Soria 

Achucarro Basque Center for Neuroscience, UPV/EHU Science Park, 48940 Leioa, Spain. 
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Neuroscience Department, University of Basque Country (UPV/EHU), 48940 Leioa, Spain. 

Physics Chemistry Department, University of Basque Country (UPV/EHU), 48940 Leioa, Spain. 

BCMaterials, Basque Center for Materials, UPV/EHU Science Park, 48940   Leioa, Spain 

Biomaterials have been used in research for decades as a tridimensional microenvironment 
for cell culture, being the acrylamide-bisacrylamide-based hydrogels the most widely used 
material. Many of these biomaterials do not have a biologically mime/c composi/on for the 
cell grow, in par/cular when modelling the brain parenchyma. Microglia are resident 
macrophages of the brain that play an essen/al role in maintaining the homeostasis of the 
central nervous system (CNS) by sensing the environment. Here, we explore several 
biomaterials to achieve a more brain mime/c-like 3D-environment and studying whether 
matrix s/ffness affect brain cell physiology in general and microglia in par/cular. For achieving 
these objec/ves, we created 3D scaffolds with different methacrylated polymers, such as 
alginate, gela/ne, and hyaluronan or chitosan, and using Matrigel as control biomaterial. We 
evaluated cell viability, phagocytosis, mo/lity and morphology in SV40 microglia cells. We 
have observed that these cells are more viable in methacrylate alginate, gela/ne and Matrigel.  
Alginate-based scaffold allowed microglia to adopt the more brain-like morphology, while 
sojer Matrigel scaffolds allowed for increased mo/lity. Tridimensionality clearly affects 
microglial physiology and func/on, and it is in a 3D environment where brain cells can beker 
mimic their in vivo counterparts. Whereas s/ffness has a clear effect on movement and 
morphology, it is s/ll not clear whether composi/on has a major effect on these parameters. 
However, composi/on and assembly protocol has a clear effect on cell viability. 3D scaffolds 
might prove a clear advantage over 2D cultures to beker mimic the mechanical and chemical 
cues that cells find in the real brain, which might be useful for in vitro tes/ng and screening. 

 

P8 

Microglial SIRT2 deficiency aggravates cogniBve decline and brain pathology in Alzheimer’s 
disease 

Sola-Sevilla N, Garmendia-Berges M, Aleixo M, Mera C, Mar/n ED, Puerta E 

Department of PharmaceuMcal Science, Universidad de Navarra, Pamplona, Spain 

IdISNA, Navarra InsMtute for Health Research (Pamplona, Spain). 

Laboratory of Neurophysiology and SynapMc PlasMcity, InsMtuto Cajal, Consejo Superior de 
InvesMgaciones Ciengficas, Madrid, Spain. 

Several studies have highlighted the significant role of SIRT2 in neuroinflamma/on and 
Alzheimer’s disease (AD). A previous study from our group has demonstrated that SIRT2 
inhibi/on is beneficial in an AD mouse model. However, this treatment increased pro-
inflammatory cytokines at the periphery. Consequently, we propose that targe/ng SIRT2 
specifically within the CNS may offer the most effec/ve therapeu/c approach, maximizing 
benefits while minimizing peripheral adverse effects. Due to the central role of microglia in 
AD we aim to inves/gate the consequences of microglial SIRT2 dele/on on AD progression. To 
remove SIRT2 exclusively from microglia, SIRT2flx/flx mice have been crossed with the 
Tmem119CreERT2 strain to generate the model SIRT2KO. Addi/onally, SIRT2KO was crossed 
with the AD model APP/PS1. A morphological and biochemical characteriza/on of 
hippocampal microglia was performed using immunofluorescence, qPCR and flow cytometry. 
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Addi/onally, the consequences of microglial SIRT2 abla/on were assessed analyzing the 
cogni/ve performance, amyloid pathology and neuroinflamma/on. SIRT2KO microglia show 
an increased gene expression of Cd68 and Trem2 and larger average branch length compared 
to WT. In the context of AD, microglial SIRT2 deficiency reduces the survival and worsens the 
cogni/ve capaci/es, the LTP and amyloid pathology. Our results indicate that SIRT2 deficiency 
impairs microglial func/on which aggravates learning and memory dysfunc/on, 
neurodegenera/on, and AD-like pathology. Considering that several studies suggest SIRT2 
inhibi/on as a poten/al therapeu/c strategy for AD, further research is needed to understand 
the specific roles of SIRT2 in each cell type and the consequences of its gene/c or 
pharmacological manipula/on in neurodegenera/ve diseases. 

 

P9 

Molecular consequences of microglial SIRT2 deleBon during postnatal development and 
adulthood 

Garmendia-Berges M; Aleixo M; Lizaso S; Mera-Delgado MC; Puerta E. 

Department of PharmaceuMcal Science - Universidad de Navarra; Navarra InsMtute for Health 
Research - idiSNA 

Sirtuin 2 (SIRT2) is a deacetylase enzyme which has emerged as a poten/al pharmacological 
strategy in neurodegenera/ve diseases. However, its implica/on in early ages has not been 
studied. In order to deepen into the specific role of SIRT2 we decided to selec/vely delete the 
Sirt2 gene in microglia. Microglia have a key role during development and in the e/ology of 
neurodegenera/ve diseases. Therefore, we aimed to assess the impact of SIRT2 dele/on both 
in postnatal stage and in adulthood. To remove SIRT2 exclusively from microglia, SIRT2flx/flx 
mice have been crossed with the Tmem119CreERT2 strain to generate the model SIRT2KO. 
Tamoxifen was administered at different /mepoints: P3-5 and P10-P12 for development study 
and weeks 6 and 10 for studies in adults. RNAseq was conducted in isolated microglia from 
adult mice. In addi/on, molecular characteriza/on was carried out using 
immunohistochemistry in adults and quan/fica/on of mRNA and proteins at P25. RNAseq 
showed considerable altera/on of genes involved in brain development and synap/c ac/vity. 
Moreover, immunohistochemistry analysis revealed a reduc/on in cfos expression and an 
increased phagocytosis of synap/c proteins. An increase in Tnf-alpha and a significant 
decrease in synapse related proteins PSD95 and synapsin I was observed in development, 
sugges/ng an altera/on in neuronal ac/vity. Further studies will decipher the behavioral 
consequences of such altera/ons and the underlying molecular mechanisms. This study will 
widen the knowledge about the role of SIRT2 in physiological and pathological condi/ons. 

 

P10 

Myelin fa)y acids boost oligodendroglia lineage progression and maturaBon 

Peiró-Moreno, C. [1,2,3] , Chara, J.C. [1,3], Domercq, M. [1,2,3], Matute, C. [1,3] 

[1] Departamento de Neurociencias, Facultad de Medicina y Enfermería, Universidad del País 
Vasco[2] Achucarro Basque Center for Neuroscience[3] CiberNED 
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Oligodendrocytes are the myelina/ng cells of the CNS In addi/on to building up the myelin 
sheath, oligodendrocytes provide energy substrates to axons to support ac/on poten/al 
propaga/on Here we tested the idea of whether oligodendrocytes may use myelin 
components to support cell survival and differen/a/on To that end, we used Alexa 488 
labelled myelin and fluorescent oleate along with /me lapse imaging as well as light and 
electron microscopy immunohistochemistry We observed that cultured oligodendrocytes 
readily internalize labelled myelin and oleate that are viewed in the cytoplasm and proximal 
processes Notably, we also found that myelin and myelin derived faky acids support 
oligodendrocyte survival and prolifera/on as well as differen/a/on in vitro while the number 
and size of mitochondria remained unaffected In turn, intracerebroventricular injec/ons of 
fluorescent myelin and oleate into adult mice ajer fas/ng resulted in incorpora/on of that 
faky acid into both oligodendrocyte progenitors and mature oligodendrocyte sugges/ng that 
oligodendroglia lineage can use myelin components when nutrients are scarce to sustain the 
energy demands needed to support their func/ons Together, these data provide evidence 
indica/ng that oligodendroglia internalize myelin components that help them fueling 
oligodendrocyte prolifera/on, differen/a/on and survival The condi/ons of energy demand 
in which myelin lipids are used by oligodendroglia remain to be elucidated. 
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BoosBng myelinaBon as a therapeuBc strategy in auBsm 

Villafranca-Faus M1, Aleixos-Grau O2, Robledo A2, Peiró-Moreno C, Mata GP1,2, Calovi S1, 
Bayón-Cordero L1,2, Sánchez-Gómez MV1,2, Peñagarikano O3, Domercq M1,2 

1 Achucarro Basque Center for Neuroscience, E-48940 Leioa, Spain2 Department of 
Neuroscience, University of Basque Country, E-48940 Leioa, Spain3 Department of 
Pharmacology, University of Basque Country, E-48940 Leioa, Spain 

The neural basis of abnormal social behaviour in au/sm spectrum disorders (ASDs) is s/ll not 
fully understood. Previous studies have shown that altered myelina/on might be involved in 
the pathophysiology of ASD. We have characterized the myelina/on process during 
development in the cntnap2-/- mouse model of ASD. We observed that oligodendrocyte 
differen/a/on and myelina/on is transiently impaired during cor/cal development in 
cntnap2-/- mice. Thus cntnap2-/- mice showed a reduc/on in myelinated fibres, in the nodes 
of Ranvier number and in the propor/on of mature oligodendrocytes in the somatosensory 
cortex as well as in the corpus callosum. Moreover, we detected an increase in the number of 
Caspase-3+ oligodendrocytes, most of them in microglia phagocy/c pouches, sugges/ng that 
oligodendroglial survival is also affected during development. Although myelina/on is nearly 
en/rely restored in adult mice, a more detailed analysis of the column pakern of myelina/on 
revealed an altered orienta/on of myelinated fibres. Therefore, we hypothesized that 
restoring OL differen/a/on or promo/ng myelina/on during the brain plas/city window could 
par/ally reverse neurodevelopmental abnormali/es as well as cogni/ve and social behaviour 
disturbances in ASD. Clemas/ne, a histamine H1 antagonist with an/cholinergic proper/es 
against muscarinic M1 receptor, has promyelina/ng proper/es. Pranlukast, an antagonist of 
the orphan receptor GPR17, promotes oligodendrocyte differen/a/on and myelina/on.  
Treatment with the two drugs during development restored myelin deficits and rescued social 
deficits and behavioural inflexibility in cntnap2-/- mice. Our findings corroborate that myelin 
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deficits are associated with ASD and that promo/ng myelina/on could be a therapeu/c target 
in this disorder.  
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Nigrostriatal degeneraBon determines dynamics of glial inflammatory and phagocyBc 
acBvity 

Ayerra, L 1,2; Abellanas, MA 1,2; Basurco, L 1,2; Tamayo, I 1; Conde, E 1; Tavira, A 1,2; Trigo, A 
1,2; Vidaurre, C 1,2; Vilas, A 1; San Mar/n-Uriz, P 1; Luquin, E 3; Clavero, P 4; Mengual, E 3; 
Hervás-Stubbs, S 1,5; Aymerich, MS 1,2,5 

1 CIMA, Pamplona, Spain; 2 Department of Biochemistry and GeneMcs, School of Science, 
University of Navarra, Pamplona, Spain; 3 Pathology, Anatomy and Physiology Department, 
School of Medicine, University of Navarra, Pamplona, Spain; 4 Neurology Service, Hospital 
Center of Navarra, Pamplona, Spain; 5 IdiSNA, Pamplona, Spain 

Glial cells are key players in the ini/a/on of innate immunity in neurodegenera/on. Upon 
damage, they switch their basal ac/va/on state and acquire new func/ons in a context and 
/me-dependent manner. Since modula/on of neuroinflamma/on is becoming an interes/ng 
approach for the treatment of neurodegenera/ve diseases, it is crucial to understand the 
specific contribu/on of these cells to the inflammatory reac/on and to select experimental 
models that recapitulate what occurs in the human disease. In this study we hypothesized 
that glial ac/va/on states depend on /me and intensity of dopaminergic neuronal death. 
Dopaminergic degenera/on was induced with two MPTP intoxica/on pakerns, subacute 
(sMPTP) and chronic (cMPTP). Our results show that in the sMPTP mouse model, the pro-
inflammatory phenotype of striatal CD11b+ cells was counteracted by an an/-inflammatory 
astrocy/c profile. In the midbrain the roles were inverted, CD11b+ cells exhibited an an/-
inflammatory profile and astrocytes were pro-inflammatory. The overall response generated 
resulted in decreased CD4 T cell infiltra/on in both regions. Chronic MPTP exposure resulted 
in a mild and prolonged neuronal degenera/on that generated a pro-inflammatory response 
and increased CD4 T cell infiltra/on. At the onset of the neurodegenera/ve process, microglia 
and astrocytes cooperated in the removal of dopaminergic terminals. With /me, only 
microglia maintained the phagocy/c ac/vity. In the midbrain, astrocytes were the main 
phagocy/c mediators at early stages of degenera/on while microglia were the major 
phagocy/c cells in the chronic state. In this scenario, we ques/oned which ac/va/on pakern 
recapitulates beker the glial ac/va/on in PD. Glial ac/va/on in the cMPTP mouse model 
reflects many pathways of their corresponding counterparts in the human brain with 
advanced PD. Altogether, our results point toward a context-dependent coopera/vity of 
microglia/myeloid cells and astrocytes in response to neuronal damage and the relevance of 
selec/ng the right experimental models for the study of neuroinflamma/on. 
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MaturaBon-state dependent oligodendrocyte metabolic profile and lactate shu)le 
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Oligodendrocyte precursor cells (OPCs) respond to neuronal signals and give rise to 
myelina/ng oligodendrocytes during development and adulthood. In turn, mature 
oligodendrocytes play a key role in glial-axonal signaling and metabolic support to neurons by 
providing the monocarboxylates lactate and pyruvate to the axonal compartment in an 
ac/vity-dependent manner. Oligodendrocytes and OPCs lineage cells are involved in a growing 
number of neurological disorders and current evidence suggests that deficits in 
oligodendrocyte bioenerge/c supply to neurons leads to axonal pathology. Nonetheless, the 
specific features of oligodendrocyte-axonal signaling during oligodendrocyte lineage 
progression remain poorly understood.Here, we have inves/gated the metabolic profiles of 
OPC and oligodendrocytes and their ability to release lactate in respond to neuronal signals 
using a combina/on of biochemical and imaging techniques applied to cell cultures. 
Differen/ated oligodendrocytes displayed higher ability to release monocarboxylates than 
OPCs in basal condi/ons as determined by the analysis of extracellular lactate content. 
Consistently, mature oligodendrocytes showed increased basal glycoly/c rates and reduced 
res/ng mitochondrial oxygen consump/on as compared to precursor cells. This posi/ve 
switch in ability of oligodendrocytes to release lactate was associated to an increased 
expression of monocarboxylate transporter 1 (MCT1) in differen/ated cells. Further 
determina/ons of lactate concentra/ons in oligodendrocyte cultures and imaging of 
extracellular lactate using the newly generated biosensor eLACCO2.9 show that the ability of 
oligodendrocyte lineage cells to shukled lactate in response to neuronal signals - such as 
glutamate, K+ and NH4+ - depends on their differen/a/on stage.These results suggest that 
oligodendrocyte matura/on modulates the ability of these cells to release bioenerge/c 
substrates in response to physiological s/muli associated with neuronal ac/vity with poten/al 
implica/ons for glio-axonal coupling in health and disease.  Key words: oligodendrocytes, 
oligodendrocyte precursors, mitochondria, lactateAcknowledgements: Funded by FEDER and 
ISCIII (PI21/00629), the Basque Government (PIBA_2023_1_0046) and ARSEP Founda/on. 
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contributed equally to this work 

Hypothalamic astrocytes play pivotal roles in both nutrient sensing and the modula/on of 
synap/c plas/city within hypothalamic neuronal circuits, which are crucial for the control of 
feeding and systemic glucose metabolism. It has been shown that hypothalamic astrocytes 
rapidly respond to changes in circula/ng glucose levels by altering their ac/vity, morphology, 
and electrical proper/es. Nevertheless, the differen/al cascade of events triggered by varying 
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glucose concentra/ons is poorly studied. Here, using -omics techniques, we inves/gate the 
main molecular components involved in the adap/ve response of hypothalamic astrocytes to 
different energe/c states. We have iden/fied dis/nct signaling pathways modulated in hypo- 
and hyperglycemia. 
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Circular RNA-associated eQTLs show stronger associaBon with splicing-QTLs than to 
expression-QTLs 

Zabala, A.; Ascensión, A.M.; Garcia-Serrano, S.; Matesanz, F.; Otaegui, D.; Muñoz-Culla, M. 

Neuroimmunology 

Gene regula/on is a widely studied process in neurological diseases. Its regula/on has been 
characterized among other in mul/ple sclerosis (MS). In this context, we study the rela/on 
between loci associated with expression (eQTL) of circular RNAs (circRNAs) in people with MS. 
CircRNAs and their associated expression quan/ta/ve trait loci (circ_eQTLs) are essen/al to 
understand gene regula/on mechanisms. However, their connec/on with tradi/onal eQTLs 
and splicing quan/ta/ve trait loci (sQTLs) remains unclear. From our data, we hypothesized 
that circ_eQTLs have a stronger associa/on with sQTLs than with eQTLs due to the close 
rela/onship between circRNA forma/on and RNA splicing.To test this hypothesis, we 
conducted circ_eQTL analysis by correla/ng genotypes of 4,824,059 imputed variants in 
autosomal chromosomes with the expression levels of 22,308 circRNAs. Only cis-QTLs within 
a maximum distance of 1 Mb were considered. A linear regression model was employed, 
controlling for group (MS or healthy controls) and sex. Significant interac/ons were iden/fied 
with a corrected p-value (FDR) < 0.05, and a filtering threshold of minor allele frequency (MAF) 
> 0.1 was applied due to the size of our discovery cohort.We compared the iden/fied 
circ_eQTLs to sQTLs and eQTLs from the GTEx database, which comprised 38,477 circ_eQTLs, 
620,835 sQTLs, and 2,414,653 eQTLs. Given the differing sample sizes among these datasets, 
we employed a bootstrap method to compare their Jaccard indices. Our analysis revealed a 
significantly stronger rela/onship between circ_eQTLs and sQTLs compared to eQTLs (p < 
0.05), sugges/ng that circRNA expression is more closely associated with splicing mechanisms. 
Addi/onally, gene/c annota/on analysis showed no significant enrichment of specific gene/c 
elements in circ_eQTLs compared to eQTLs and sQTLs (p > 0.05). This suggests that the 
observed associa/ons are broadly related to gene/c influences on splicing rather than being 
driven by specific regulatory elements.In conclusion, our study provides evidence that 
circ_eQTLs are more strongly associated with sQTLs than with eQTLs, highligh/ng the 
importance of splicing in the regula/on of circRNA expression. Future research should further 
explore the func/onal implica/ons of these associa/ons and the mechanisms by which 
gene/c variants influence circRNA func/on. 
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NutriBonal-Culinary IntervenBon for the modulaBon of the microbiota in MS 
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Mul/ple sclerosis (MS) is a chronic, immune-mediated and demyelina/ng disease of the CNS 
in which the immune system akacks the myelin sheath that covers the axons. It has been 
described that both the composi/on and func/on of the intes/nal microbiota are altered in 
MS. The microbiota has a prominent role in the development and modula/on of the immune 
system and it has a close rela/onship with the central nervous system. Therefore, we consider 
that the recovery of the microbiota and its func/on may play a key role in the evolu/on of MS, 
having the capacity of improving the quality of life of people with MS.Among the factors that 
can affect the composi/on of the microbiota, diet has been iden/fied as one of the most 
influen/al in its acquisi/on and modula/on. Therefore, this study proposes a 6 months 
nutri/onal-culinary interven/on based on Mediterranean diet in a popula/on with relapsing-
remi�ng MS.The objec/ve of the interven/on is to evaluate the ability to modulate the 
intes/nal microbiota and to observe its capacity to improve the evolu/on of the disease and 
the symptomatology of the pa/ents as well as emphasizing nutri/onal educa/on. Preliminary 
results show a reduc/on in physical fa/gue levels as well as a lower probability of having 
anxiety at the end of the interven/on. In terms of biochemical parameters, an increase in the 
concentra/on of vitamin D and a decrease in total cholesterol levels are observed. In addi/on, 
a reduc/on in BMI is reported due to a reduc/on in total fat mass. The analysis of the 
microbiota reveals a higher Shannon index as well as a significant reduc/on in the 
Proteobacteria phylum 6 months ajer star/ng the interven/on.In general, posi/ve feedback 
has been obtained from the par/cipants, as well as an improvement in the quality of life in 
those who have most adhered to the proposed dietary guidelines. 
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The taxonomical characterisa/on of bacterial species derived from gene/c material blood, 
including reads derived from bacterial extracellular vesicles (bEVs) poses certain challenges, 
such as the proper discrimina/on of true reads from contamina/ng reads. This is a common 
issue in taxa profiling and can lead to the false discovery of species that are present in the 
sample. To avoid such biases a careful approxima/on to taxa profiling is necessary. In this work 
we propose a workflow to analyze the presence of bacterial transcripts as indica/ve of 
puta/ve bEVs circula/ng in the blood of people with MS (pwMS). In total, 4 RR-MS, 4 SP-MS 
and 4 HC samples are analyzed. The workflow includes several reference mapping steps 
against the host genome and a consensus selec/on of genera based on different taxa profilers. 
The consensus selec/on is performed with a flagging system that removes species with low 
abundance or with high varia/on across profilers. Addi/onally, the inclusion of biological 
samples from known cultured species as well as the genera/on of ar/ficial reads cons/tute 
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two key aspects of this workflow. Finally, in silico samples with known species were created 
to benchmark the efficacy of the taxa profilers.Analysis of taxa profiler efficiency with in silico 
samples shows a balance between accurate assigna/on of reads to the genera, and the 
assignment of reads to not selected genera. Regarding the workflow, the inclusion of the 3-
fold host mapping and flagging system show to be necessary since, even ajer the first two 
mapping steps, a vast range of reads are s/ll being assigned to the host genome by the 
profilers. Addi/onally, the flagging system proves to be successful in discarding genera that 
are likely to be assigned spuriously by the profilers. The inclusion of bacterial controls also 
proves to be successful to discard species that are highly likely to be detected due to sample 
handling contamina/on. For instance, several genera, such as Cu/bacterium or Dermacoccus, 
present in the skin and likely to be detected due to sample manipula/on, are discarded thanks 
to the inclusion of bacterial control samples. Comparison of abundancy of genera between 
MS and HC samples show specific differen/ally abundant genera, such as Janibacter being 
more abundant in HC samples compared to RR-MS; 3 genera being more abundant in SP-MS 
compared to HC, and 5 genera being more abundant in SP-MS compared to RR-MS. No 
differen/ally abundant species were discovered ajer comparison between sexes. The low 
sample number highlights the necessity to include further samples to gain significance in the 
differen/al abundance comparisons.In this work we present a robust pipeline that shows the 
necessity of stringent filtering and sample-control matching to minimise the false-posi/ve bias 
risk, common in metagenomic studies. Addi/onally, this study proves the existence of bEVs in 
blood plasma, both in MS and HC, with puta/ve genera being differen/ally abundant between 
MS and control samples. 
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Parkinson's disease (PD) is characterised by the progressive loss of dopaminergic neurons in 
the substan/a nigra pars compacta (SNc) and the abnormal accumula/on of the protein alpha-
synuclein (alpha-syn). Previous studies in animal models of PD suggest that 
neuroinflamma/on and glial cell ac/va/on contribute to disease onset and progression. The 
aim of this study was to inves/gate the temporal expression of neuroinflammatory markers in 
an experimental mouse model of PD.Our experimental approach involved the unilateral or 
bilateral intranigral injec/on in seven-weeks-old C57BL/6J mice of adeno-associated viral 
vectors encoding human alpha-syn (AAV-halpha-syn) or empty vectors as control group. 
Animals were sacrificed at 15, 60, or 120 days ajer injec/on. To assess glial ac/va/on within 
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the striatum and substan/a nigra (SN), immunofluorescence analysis was performed, and the 
percentage of area occupied by GFAP+ astrocytes and Iba-1+ microglia was quan/fied as 
indicators of neuroinflammatory responses. Our results revealed that alpha-syn 
overexpression peaked at 60 days post-injec/on in unilaterally lesioned animals. These 
animals exhibited an increase in astrocy/c ac/va/on within the SN as early as day 15, although 
sta/s/cal significance compared to controls was not reached un/l day 60, and this effect was 
sustained at 120 days post-injec/on. Conversely, no differences were observed in the Iba1+ 
area within the SN or striatum. In bilaterally injected mice, the peak expression of alpha-syn 
was observed at 120 days post-injec/on. However, assessment of neuroinflammatory markers 
in both the SN and striatum showed no significant differences between alpha-syn-expressing 
animals and controls. In conclusion, these data indicate that unilateral intranigral injec/on of 
human alpha-syn promotes sustained reac/ve astrogliosis in the SN, and may help to 
understand the key role of neuroinflamma/on in the onset and progression of PD.Funding: 
Grant PID2 021-126434OB-I00 funded by MCIN/AEI/ 10.13039/501100011033 and ERDF A 
way of making Europe. It has also been funded by the Basque Government (IT1706-22, PUE21- 
03) and the UPV/EHU (COLAB20/07). This research was conducted in the scope of the 
Transborder Joint Laboratory (LTC) non-motor Comorbidi/es in Parkinson’s Disease 
(CoMorPD).MZ is supported by UPV/EHU fellowship. 
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Introduc/onBrain arteriovenous malforma/ons (bAVMs) are rare vasculature lesions 
characterized by abnormal connec/ons between arteries and veins (1). Likewise, bAVMs 
trigger a cascade of pathological processes that induce blood brain barrier disrup/on (BBBd), 
inflamma/on and loss of pa/ent func/onality (2,3). However, the in vivo pathophysiology of 
vasculature, inflamma/on, and BBB integrity in bAVMs has been scarcely inves/gated to date. 
For this reason, the present study aims to decipher the pathophysiology of bAVM through the 
evalua/on of vascular volume, inflamma/on, and BBBd.MethodsHai model of bAVM in rats 
by common caro/d artery and external jugular vein fistula forma/on was used for imaging 
studies. The vascular volume and oedema were assessed with magne/c resonance 
angiography (MRA) and T2 weighted magne/c resonance imaging (T2W-MRI) at days 7, 14 
and 21 ajer fistula forma/on and at 1 and 24 hours ajer bAVM resec/on (n=32). The 
assessment of inflamma/on was evaluated with positron emission tomography (PET) using 
[18F]DPA-714 (TSPO ligand) at days 7, 14 and 21 ajer fistula forma/on and at 24 hours ajer 
bAVM resec/on (n=10). BBBd was assessed with dynamic contrast-enhanced magne/c 
resonance imaging (DCE-MRI) (n=21). In addi/on, the in vivo findings were supported by 
fluorescence immunohistochemistry and Evans Blue at /me points used for in vivo 
studies.Results/DiscussionbAVM resulted in changes in vascular volume at different days of 
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evolu/on, which were restored with the resec/on of the malforma/on, as determined by in 
vivo MRA and T2W-MRI. Moreover, bAVM rats did not show differences in [18F]DPA-714-PET 
uptake between different groups. However, ex vivo inflamma/on analyses of TSPO labelling 
showed mainly vascular inflamma/on in bAVM rats. Besides, a tendency of BBBd was 
observed along bAVM evolu/on by DCE-MRI and ex vivo Evans Blue labelling showed BBBd in 
bAVM rats. Furthermore, ex vivo vascular volume quan/fica/ons by fluorescence lec/n are 
currently being conducted.ConclusionOur findings support that bAVM causes vascular 
damage followed by recovery ajer the malforma/on resec/on and suggest that bAMV causes 
brain vascular inflamma/on. Also, BBBd is observed in bAVM rats concluding the vascular 
altera/on caused by this pathology. Therefore, these data shed light in the physiopathology 
of this cerebrovascular disease.AcknowledgementsThe authors would like to thank A. 
Lekuona, V. Salinas and Ira/ Aiestaran for technical support in radiosynthesis and technical 
assistance in the PET studies. This study was funded by Fundació La Marató de TV3 
(248/C/2020). References1. Bazil, M. J., Shigematsu, T., Berenstein, A., Bederson, J., & Fifi, J. 
T. (2022). Modern Brain Arteriovenous Malforma/on Models: A Review. Stroke: Vascular and 
Interven/onal Neurology. hkps://doi.org/10.1161/svin.121.0003352. Hai, J., Ding, M., 
Guo, Z., & Wang, B. (2002). A new rat model of chronic cerebral hypoperfusion associated 
with arteriovenous malforma/ons. Journal of Neurosurgery, 97(5), 1198-1202. 
hkps://doi.org/10.3171/jns.2002.97.5.11983. Revuelta, J. M., Zamarrón, Á., Fortes, J., 
Rodríguez-Boto, G., Vaquero, J., & Gu/érrez-González, R. (2020). Experimental rat model of 
chronic cerebral hypoperfusion-reperfusion mimicking normal perfusion pressure 
breakthrough phenomenon. Neurocirugía (English Edi/on), 31(5), 215. 
hkps://doi.org/10.1016/J.NEUCIE.2019.11.001Keywords: [18F]DPA-714; PET; bAVM; 
neurovascular-inflamma/on; MRI 
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The blood-brain barrier (BBB) is considered a key /ssue in the regula/on of substance 
transport, ac/ng as a protec/ve barrier of the brain against different harmful substances and 
molecules [1]. Dysfunc/on of the BBB ajer ischemic stroke affects endothelial cells located 
around brain capillary vessels, leading to an increase in BBB permeability [2]. This increased 
permeability is also associated with an inflammatory response in the cerebral parenchyma 
[3]. Therefore, the aim of the present study is to characterise the dynamics and inflammatory 
response associated with BBB dysfunc/on during the subacute (1, 3 and 7 days) and chronic 
(14, 21 and 28 days) phases on a rat model of ischemic stroke. For this purpose, dynamic 
contrast-enhanced magne/c resonance imaging (DCE-MRI) was performed to evaluate the in 
vivo BBB integrity (Ktrans) using gadolinium as the contrast agent. The results showed a 
progressive increase in the permeability during the first week peaking at day 7 ajer ischemia, 
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followed by a recovery of the BBB permeability values during the chronic phase. Addi/onally, 
a temporal assessment of ex vivo BBB disrup/on under ischemic condi/ons was conducted 
using Evans Blue dye extravasa/on. This study revealed a similar temporal BBB permeability 
profile to that observed with in vivo MRI. Moreover, these results were also supported by 
immunohistochemical evalua/on of vascular cell adhesion molecule (VCAM) expression in 
brain blood vessels. These analyses confirm a significant vascular inflammatory response 
associated with BBB disrup/on under ischemic condi/ons. Overall, this study elucidates the 
dynamic temporal progression of BBB disrup/on following cerebral ischemia and highlights 
the cri/cal role of vascular neuroinflamma/on. Therefore, we believe that this research is 
essen/al for understanding the role of vascular pathophysiology during the subacute and 
chronic phases of stroke, and highlights poten/al therapeu/c targets for mi/ga/ng ischemic 
injury and preserving BBB integrity.References:1. Abdullahi, W., Tripathi, D., & Ronaldson, P. T. 
(2018). Blood-brain barrier dysfunc/on in ischemic stroke: Targe/ng /ght junc/ons and 
transporters for vascular protec/on. American Journal of Physiology. Cell Physiology, 315(3), 
C343-C356. doi: 10.1152/ajpcell.00095.20182. Okada, T., Suzuki, H., Travis, Z. D., & Zhang, J. 
H. (2020). The Stroke-Induced Blood-Brain Barrier Disrup/on: Current Progress of Inspec/on 
Technique, Mechanism, and Therapeu/c Target. Current neuropharmacology, 18(12), 
1187‚1212. doi: 10.2174/1570159X186662005281433013. Kawabori, M., & Yenari, M. A. 
(2015). Inflammatory responses in brain ischemia. Current medicinal chemistry, 22(10), 1258‚ 
1277. doi: 10.2174/0929867322666150209154036 
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Background: Neuroinflammatory hypothesis of depression states that the brain of pa/ents 
with major depressive disorder (MDD) presents low-grade inflamma/on which may induce 
impairments in areas associated with mood and cogni/on. A dysregulated hypothalamic-
pituitary-adrenal axis (HPA) could underlie this inflammatory response, triggered by 
environmental risk factors. Elevated levels of proinflammatory markers have been reported in 
peripheral blood of depressed pa/ents. Chronic stress, in par/cular, has repeatedly been 
associated with increased risk to develop MDD. Chronic unpredictable mild stress (CUMS) 
model of MDD recapitulates broad symptoma/c dimensions and neurochemical altera/ons 
related to the disease. However, studies report high heterogeneity in the neuroinflammatory 
state of chronically stressed rodents, as conflic/ng data have emerged.Aim: The aim of the 
current study was to evaluate the effect of chronic stress-induced HPA hyperac/vity on the 
inflammatory status of CUMS animal model of MDD.Methods: Adult male C57BL/6J mice were 
randomly assigned to CUMS or control group (n=16 per group). CUMS animals were subjected 
to a stress protocol for 6 weeks, consis/ng of moderate stressful s/muli (confinement, 
stroboscopic ligh/ng, hot/cold exposure, wet bedding, noise). Subsequent to behavioural 
evalua/on of depressive/anxiety-like phenotype, mice were euthanized on week 8. Adrenal 
glands were harvested and weighed. Peripheral blood was collected and a subset of plasma 



 29 

samples was used for cytokine evalua/on by ELISA Luminex¬¨√Ü immunoassay (n=10 per 
group). The following markers were determined: interleukin (IL)-1alpha, IL-1≈í‚â§, IL-2, IL-6, 
tumour necrosis factor (TNF)-alpha, interferon (IFN)-≈í‚â• and IL-10. Brains were harvested 
and a subset of cor/ces were used for RNA extrac/on (n=8 per group). Quan/ta/ve real-/me 
PCR was performed on single-stranded cDNA synthesised from DNase-treated RNA for Rela, 
N�bia, Il1b, Il6, Ifg, Tnf and Aif1, genes encoding for intracellular messenger NF≈í‚à´B, its 
repressor I≈í‚à´Balpha, inflamma/on markers IL-1≈í‚â§, IL-6, TNFalpha and IFN-≈í‚â•, and 
microglial marker Iba-1, respec/vely. All results were analysed using unpaired t test.Results: 
CUMS mice had increased adrenal gland weight compared to controls (t=11.53, p<0.0001). 
CUMS mice did not exhibit changes in peripheral IL-1alpha (t=0.65, p=0.53), IL-1≈í‚â§ (t=0.80, 
p=0.44), IL-2 (t=0.93, p=0.37), IL-6 (t=1.27, p=0.22), IFN-≈í‚â• (t=0.71, p=0.49) and IL-10 
(t=1.09, p=0.29) compared to controls. Unexpectedly, TNF-alpha was found to be lower in 
CUMS compared to controls (t=2.52, p<0.05). Regarding cor/cal gene expression, no 
differences were found between control and CUMS mice for Rela (t=0.37, p=0.72), N�bia 
(t=0.31, p=0.76), Il1b (t=0.53, p=0.60), Il6 (t=1.61, p=0.13), Ifng (t=1.10, p=0.29), Tnf (t=1.01, 
p=0.33), and Aif1 (t=0.18, p=0.86).Conclusions: In spite of inducing behavioural impairments 
(including anhedonia, behavioural despair, apathy and anxious phenotype), HPA hyperac/vity 
was not associated with the presence of hallmarks of inflamma/on in CUMS. The use of 
different animal models for the study of MDD, or a different /me-point for /ssue harvest 
subsequent to chronic stress should be considered for future studies on inflammatory 
processes associated to psychiatric illness. 
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Introduc/onNeurodegenera/on plays a crucial role in mul/ple sclerosis (MS), leading to 
progressive neuronal damage and func/onal decline. These detrimental changes are 
exacerbated by age-related immune altera/ons, collec/vely known as immunosenescence, 
which impair the immune system's capacity to trigger effec/ve responses. One of the most 
characteris/c phenomena of immune system aging is inflammaging, the chronic low-grade 
inflamma/on observed in the elderly. Marked by a sustained eleva/on of pro-inflammatory 
molecules, inflammaging has been shown to significantly contribute to the development and 
progression of various age-related diseases, including neurodegenera/ve 
disorders.Understanding the intricate interplay between aging-related immune dynamics and 
disease pathology is essen/al for op/mizing therapeu/c interven/ons and improving clinical 
outcomes.Objec/vesThe objec/ve of our study was to analyze the inflammaging characteris/c 
cytokines, addressing their age-associated pakerns in both MS pa/ents and healthy controls. 
Addi/onally, we aimed to analyze the levels of C-reac/ve protein (CRP) and neurofilament-
light (NFL) as overall biomarkers of inflamma/on and neurodegenera/on, respec/vely. 
MethodsPlasma samples were collected from 76 MS pa/ents and 66 healthy controls (HCs) 
from several age ranges. The concentra/on of key cytokines (IL1-beta, IL-6, IL-8, IL-10 and TNF-
alpha), CRP and NFL, were analyzed with ELLA instrument from ProteinSimple, an automated 
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immunoassay system.ResultsThe cytokine analysis exhibited elevated IL-6, IL-10, and TNF-
alpha concentra/ons in MS pa/ents. No differences were observed in CRP levels.  Importantly, 
NFL levels were markedly elevated in MS pa/ents compared to HCs.Regarding the age-
correla/ons, IL-6, TNF-alpha, and NFL exhibited a significant age-related increase in both HCs 
and MS pa/ents. It is noteworthy that for NFL, the correla/on with age is stronger in the 
controls than in the pa/ents. Conversely, the plasma concentra/on of IL-10 and CRP did not 
correlate with increasing age in HCs, whereas MS pa/ents showed a significant increase of 
these proteins with age.ConclusionsOur findings showed relevant differences in several 
immune mediators in MS and with aging. As previously described, we reported increased 
levels of the neurodegenera/on marker NFL in MS compared to HCs and we confirmed the 
eleva/on of this molecule in both groups with increasing age, with a stronger correla/on in 
the case of HC. Regarding inflamma/on, IL-6 and TNF-alpha are increased in MS and they also 
correlated with aging in both groups, while for IL-10 and CRP the posi/ve correla/on is only 
significant in MS pa/ents. Our results can help to gain deeper insights into the inflammatory 
and neurodegenera/ve processes in MS and their rela/on to aging. They highlight a marked 
inflammaging phenomenon in MS pa/ents that should be further inves/gated.  
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Mul/ple Sclerosis (MS) is an inflammatory disorder associated with immune abnormali/es in 
the central nervous system (CNS) characterized by demyelina/on and nerve damage. Primary 
progressive (PP) MS is clinically defined as a disease in which neurological deficits accumulate 
in the absence of the exacerba/ons and remissions that are typical for the relapsing-remi�ng 
(RR) form of the disease. Evidence is available that the pathogenic mechanisms are par/ally 
different between both these major forms of the disease. Dendri/c cells act as crucial actors 
in MS because of their func/on in presenta/on of an/gen. Plasmacytoid dendri/c cells (pDC) 
have been highlighted for their crucial role in either ac/va/ng or suppressing effector T cells 
in MS. Cytokines released by pDCs, including type I interferon, IL-6, and TNF-alpha, have been 
linked to the development of MS. Furthermore, pDCs are present in the cerebrospinal fluid 
(CSF), leptomeninges and demyelina/ng lesions of pa/ents with MS. Therefore, the purpose 
of this research is to analyze changes in the plasmacytoid dendri/c cells transcriptome 
occurring in pa/ents with MS (RR= 31, PP=24) compared to healthy controls (HC=33). We used 
RNA-Sequencing (RNA-Seq) to determine transcriptome profiles changes, to iden/fy affected 
pathways and biomarkers with poten/al clinical use. We performed differen/al gene 
expression (DEG) analysis and pathway enrichment analysis by Gene Ontology Term 
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Enrichment (GO) and KEGG pathway map. In DEG analysis, we iden/fied that the expression 
levels of 626 genes was significantly different between the two groups RRMS VS HC, with 40% 
of these upregulated and 60% downregulated. 
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Mul/ple sclerosis (MS) is an autoimmune disease of the central nervous system (CNS) 
characterized by inflamma/on and demyelina/on as well as axonal and neuronal 
degenera/on. In the majority of pa/ents, the disease begins with a relapsing remi�ng course 
(RRMS). However, a minority of pa/ents (10%) show progressive disease from onset (PPMS). 
These pa/ents have a shorter life expectancy and twice the risk of mortality than RRMS. There 
is no cure for this disease and unlike for RRMS, only a single treatment has been developed 
for PPMS. Although the exact causes of this disease are unknown, MS is considered to be 
predominantly a T-lymphocyte-mediated disease, with professional an/gen-presen/ng cells, 
i.e., dendri/c cells (DCs), playing an important role in the onset and course of the disease. 
Blood circula/ng conven/onal dendri/c cells (cDC) display altered func/onality and may 
express different levels of specific genes in MS compared to controls. In fact, studies have 
demonstrated that produc/on of proinflammatory cytokines by cDC such as IL-12p70, tumor 
necrosis factor (TNF)-alpha and IL-23p19 is upregulated in RRMS pa/ents, whereas cDC of 
pa/ents with PPMS have a more immature phenotype compared with healthy controls, as 
indicated by reduced expression of the cos/mulatory molecules CD80 and CD86. For this 
reason, we propose that cDCs may be a source of biomarkers that may uncover novel 
therapeu/c targets for trea/ng MS. We have performed whole-genome gene expression 
profiling by means of RNAseq in conven/onal dendri/c cells, purified from peripheral blood 
mononuclear cells (PBMCs) of PPMS and RRMS pa/ents, and healthy controls. In our 
preliminary results, we were able to iden/fy several genes that were differen/ally expressed 
between RRMS, PPMS and healthy controls. Func/onal enrichment analysis also showed that 
the pathways iden/fied as most significant were different between the two mayor forms of 
the disease. 
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Dendri/c cells (DCs) are professional an/gen-presen/ng cells (APCs) that promote 
immunogenic or tolerogenic response based on their subtypes and environmental signals. DCs 
are bone marrow-derived immune cells that are divided into two major categories: a) 
conven/onal DCs (cDC) and; b) plasmacytoid DCs (pDC). In MS, DCs are abundant in brain 
lesions, and display an altered func/on compared with healthy controls. This study aims to 
select the best isola/on method for dendri/c cDC and pDC from MS pa/ents and healthy 
controls. For isola/on of DCs, peripheral blood mononuclear cells (PBMCs) were extracted of 
whole blood from pa/ents and controls by using density gradient centrifuga/on; ajer that, 
CD14+ were removed from the PBMCs by posi/ve cell isola/on using an/-CD14+ magne/c 
beads. Then, from CD14- PBMCs, pDC and CDC were enriched using two approaches: a) 
nega/ve cell selec/on by labeling unwanted cell types for removal using magne/c beads; b) 
cell deple/on by consecu/ve cell separa/on steps using magne/c beads. Finally, the 
enrichment of the DCs was evaluated by flow cytometry using an an/body panel for PBMC 
immunophenotyping. Here, we observed that the best approach for isola/ng cDC and pDC 
was the deple/on method, with high percentages of purity for both cell types (>90%), whereas 
the nega/ve selec/on approach presented low degrees of purity (<90%). 
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Introduc/on. Ischemic stroke leads to an increase of the concentra/on of adenosine 5’-
triphospate (ATP). For this reason, purinergic receptors, including purinergic P2X7 receptor 
(P2X7R), have become of interest in the recent years as possible therapeu/c target for 
ischemic stroke1. Nevertheless, the diagnos/c and therapeu/c poten/al of these receptors 
has been scarcely evaluated. Hence, the aim of this work is to monitor the in vivo expression 
of P2X7R in healthy and ischemic condi/ons and to study the role of P2X7R in brain 
inflamma/on by non-invasive imaging techniques.Methodology. The expression of P2X7R was 
evaluated with positron emission tomography (PET) ([18F]JNJ-64413739)2 before and at days 
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1, 3, 7, 14, 21 and 28 ajer a transient middle cerebral artery occlusion (tMCAO) in rats (n=18). 
Likewise, magne/c resonance imaging (MRI-T2W) studies were conducted at 24 hours to 
assess the extent of brain damage. PET signal uptake was quan/fied (%ID/cc) in different brain 
regions and radiotracer kine/c values were obtained with the Simplified Reference Tissue 
Model (SRTM)3 (n=7). Addi/onally, the possible role of P2X7R on brain infarc/on and 
inflamma/on ajer ischemic response was studied ajer the treatment with an antagonist of 
P2X7R during the following week ajer ischemia (vehicle, n=5; A 804597, 1mg/kg, n=6) by MRI 
and PET ([18F]DPA-714-inflamma/on). Currently, we are conduc/ng ex vivo studies to validate 
the results obtained by in vivo imaging modali/es. Results. [18F]JNJ-64413739-PET signal 
(%ID/cc) and kine/c studies showed that in healthy condi/ons P2X7R was barely expressed in 
the brain, with an almost negligible value of non-displaceable binding poten/al (BPnd) in 
different brain regions, including striatum, hypothalamus, thalamus, cortex, and 
hippocampus. At day 1 ajer stroke, MRI-T2W showed a cor/co-striatal infarc/on triggering a 
progressive increase of the PET signal uptake (%ID/cc) un/l day 7 ajer stroke, followed by a 
gradual PET signal decline in both cortex and striatum.  Addi/onally, the effect of the inhibi/on 
of P2XR7 was studied by MRI and PET, results showing non-significant differences of the 
ischemic volume between vehicle and treated groups. [18F]DPA-714-PET imaging 
demonstrated a lower uptake of [18F]DPA-714 in the treated group at day 7. Conclusions. The 
present study shows low BPnd values of [18F]JNJ-64413739 in the rat brain under healthy 
condi/ons that significantly increase ajer ischemic stroke. Likewise, this work also 
demonstrates a lower signal of [18F]DPA-714 ajer the inhibi/on of P2X7R, confirming the role 
of these receptors in the neuroinflammatory response underlying stroke. All these findings 
evidence that [18F]JNJ-64413739 is a valuable radiotracer to decipher inflamma/on ajer 
cerebral ischemia. References. [1] Burnstock, G. (2020). Purine and pyrimidine receptors. 
Cellular and Molecular Life Sciences, 64(12):1471-83.[2] Berdyyeva, T., et al. (2019). PET 
Imaging of the P2X7 Ion Channel with a Novel Tracer [18F]JNJ-64413739 in a Rat Model of 
Neuroinflamma/on. Molecular imaging and biology, 21, 871-878.[3] Lammertsma, AA, & 
Hume, SP (1996), Simplified Reference Tissue Model for PET Receptor Studies, NeuroImage, 
4(3), 153-158. 
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Mul/ple Sclerosis (MS) is a chronic, immune-mediated, and heterogeneous disease 
characterized by demyelina/on, axonal damage, and physical and cogni/ve impairment. An 
increasing body of evidence suggests that altera/ons in cholesterol metabolism are associated 
with MS clinical progression. Cholesterol is essen/al for immune regula/on and signaling and 
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is a crucial cons/tuent of myelin. Non-cholesterol sterols (NCS) are widely used in biomedical 
research as surrogate markers for cholesterol absorp/on and synthesis. Oxysterols are 
oxygenated cholesterol metabolites, rapidly traverse the blood brain barrier and act as 
signaling mediators between the periphery and the CNS, amongst others helping maintain 
cholesterol homeostasis in the brain.In this study, besides cholesterol concentra/ons, also 
cholesterol-standardized levels of the non-cholesterol sterols (lathosterol, desmosterol, 
cholestanol, campesterol and sitosterol) and oxysterols (24-hydroxycholesterol, 25-
hydroxycholesterol and 27-hydroxycholesterol) were determined in serum as-well-as 
cerebrospinal fluid (CSF) samples from 95 individuals with relapsing-remi�ng MS (RRMS), 22 
individuals with clinically isolated syndrome (CIS), 10 individuals with primary progressive MS 
(PPMS) and 49 control subjects. Our results revealed altera/ons in cholesterol metabolism of 
MS pa/ents, which were characterized by higher levels of cholesterol and cholesterol 
synthesis markers in the serum of individuals with MS. Conversely, an opposite trend, i.e lower 
cholesterol, lathosterol and desmosterol levels in MS pa/ents versus controls, was observed 
in CSF samples, indica/ng a contras/ng pakern between the periphery and the CNS.  The 
serum-CFS correla/on pakern was specific to the form of the disease. Based on our findings, 
we speculate that the lower endogenous synthesis in the brain of MS pa/ents might underly 
their pathological developments. Addi/onally, some molecules were iden/fied as poten/al 
biomarkers of diagnosis and disease progression. In summary, these advances in the field have 
the poten/al to improve our understanding of MS pathophysiology and aid in the 
iden/fica/on of new biomarkers for diagnosis and monitoring as well as for treatment targets 
and strategies. 
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Brain ischemia is one of the most devasta/ng diseases in the western world and causes long 
las/ng disabili/es in those suffering from it. Despite this, there is no effec/ve treatment for 
cerebrovascular accidents due to the complex anatomy of the brain. Brain ischemia treatment 
is an ongoing research challenge. As a result, new methods are under development to study 
brain stroke from the onset to the chronic phases of the disease1.Here, we developed two 
stroke models to study brain ischemia using a two-photon microscopy. This microscopy allows 
us to analyse the progression of the disease in vivo being possible to examine blood-flow 
evolu/on ajer artery occlusion, clot forma/on, angiogenesis and even more, its rela/onship 
with the structural lesion1&2. In our work, the stroke model was induced via permanent 
liga/on of one of the middle cerebral artery branches that irrigate the right somatosensory 
cortex of 2-month-old C57BL6 mice3. Our second model comprises the same steps but 
removing the not ajer 60 minutes of occlusion. Stroke models were characterized at 1, 3, 7, 
15 and 28 days ajer the onset of the disease by two-photon imaging and 
immunohistochemistry as a control technique. Neuronal death, infarct volume, cellular 
reac/vity and vascular architecture were measured. Our results indicate a new approach to 
study brain ischemia in live animals that allows real-/me hemodynamic analysis following 
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brain stroke.The development of effec/ve stroke models is essen/al to test promising 
therapeu/c tools and achieve results with more accurate systems such as the two-photon 
microscope1. Only with this type of methodology that hard-to-reach ischemia events can be 
studied such as the blood-brain barrier breakdown. 
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Strokes lead with motor disorders secondary to the ini/al injury. The oxygen 
depriva/ontriggered by the lack of blood irriga/on increases the oxida/ve stress at 
mitochondriallevel, leading to /ssue damage, which correlate with motor func/on 
impairments.Func/onal electrical s/mula/on (FES) therapy can restore mitochondrial ac/vity 
instroke pa/ents and, in turn, improve muscular motor func/on.To study the impact of FES 
therapy on the mitochondrial electron transport chainac/vity (ETC) and motor func/on, in 
vitro analyses were conducted using ultraviolet-visible spectrophotometry of the ac/vity of 
complexes I, II, and IV, glycerol-3-phosphatedehydrogenase (GAPDH), and monoamino 
oxidase (MAO) in peripheral bloodmononuclear cells (PBMCs) from stroke pa/ents. Complex 
II and MAO ac/vity werealso determined in platelets. Motor func/on was assessed using 
various physiotherapyscales. Both variables were measured before and ajer 12 FES treatment 
sessions (2per week).The results revealed that the ac/vity of ETC complexes, G3PDH, and 
MAO wassignificantly reduced in pre-treatment stroke pa/ents, both in PBMCs and 
platelets,except for complex II in platelets and MAO in PBMCs. However, ajer FES 
treatment,mitochondrial ac/vity of all complexes, G3PDH, and MAO was significantly 
increasedin stroke pa/ents in both cell types. Addi/onally, significant correla/ons were 
detectedbetween enzyma/c ac/vity recovery and motor func/on in stroke pa/ents.In 
conclusion, preliminary studies indicate that FES can restore motor func/on andmitochondrial 
ac/vity, which are impaired in stroke pa/ents. However, further studiesare needed to 
determine if changes in mitochondrial ac/vity and motor func/on can beused as biomarkers 
of pathology and/or FES treatment efficacy. 
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Amyotrophic lateral sclerosis (ALS) is a neurodegenera/ve disease characterized by 
progressive motor neuron (MN) dysfunc/on and degenera/on. The spread of 
neurodegenera/on from an ini/al trigger to widespread MN loss suggests the involvement of 
pathogenic factors spreading between neurons and other cell types, including glial and muscle 
cells. TDP-43 proteinopathy, marked by cytoplasmic accumula/on and nuclear deple/on of 
TDP-43, is a major hallmark of ALS, likely leading to toxic gain of func/on.Rather than focusing 
solely on neurons bearing TDP-43 muta/ons, where compensatory mechanisms may obscure 
disease ini/a/on, we inves/gate the impact of toxic factors from other pathological cells on 
healthy MNs to iden/fy early degenera/ve mechanisms. We treated human iPSC-derived MNs 
with condi/oned medium (CM) from various ALS-related cellular models with TDP-43 
pathology. CM from muscle cells with mutant TDP-43 led to hyperexcitability followed by 
hypoexcitability and cell death in MNs. RNA-Seq analysis revealed upregula/on of cell cycle 
and DNA metabolism pathways, along with an immature transcriptome, and downregula/on 
of synap/c genes. Conversely, CM from muscle cells with loss of TDP-43 func/on induced 
hypoac/vity in both control and mutant motor neurons.We an/cipate comparing RNA-Seq 
results between the two CM treatments will provide insights into pathway dysregula/ons 
underlying ALS pathogenesis. Our findings suggest early degenera/ve mechanisms ini/ated 
by toxic inputs from pathological cells, highligh/ng poten/al targets for therapeu/c 
interven/on. 
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Many proteins linked to amyotrophic lateral sclerosis and fronto-temporal demen/a (ALS-FTD) 
change their cellular loca/on and coalesce in cytoplasmic inclusion bodies in the disease state; 
yet the factors that govern protein reloca/on and organiza/on remain unclear. Here, we show 
that inhibi/on of glycolysis and mitochondrial protein synthesis causes many proteins involved 
in ALS-FTD to change loca/on, and form a novel structure comprising a ring of stress granules 
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encircling the aggresome, a focal microtubule-based structure beside the nucleus. A 
perinuclear ring of stress granules also forms in ac/vated microglia of mice exposed to the 
glycoly/c inhibitor, 2-Deoxy-D-glucose. We propose that the new arrangement increases the 
risk of the stress granules merging and conver/ng from the liquid phase to the insoluble 
inclusion characteris/c of ALS-FTD. Thus, our findings suggest that that compromised nutrient 
and energy metabolism can precipitate a molecular cascade that ul/mately leads to the 
pathological hallmark of ALS-FTD the perinuclear inclusion body. 
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Altera/ons  in  RNA-splicing  are  a  molecular  hallmark  of  several  neurological diseases,  
including muscular dystrophies with muta/ons in genes involved in RNA metabolism. Here, 
we present five pa/ents  from  two  unrelated  families  with  a  Limb-Girdle  Muscular  
Dystrophy  (LGMD) phenotype carrying a biallelic variant in the SNUPN gene. The protein 
encoded by SNUPN, Snurpor/n-1, plays a key  role  in  the  nuclear  importa/on  of  small  
nuclear  ribonucleoproteins  (snRNPs),  essen/al components of the spliceosome. However, it 
has never been related to human disease before.SNUPN pa/ents showed a similar phenotype 
characterised by childhood-onset proximal weakness, restric/ve respiratory dysfunc/on and 
prominent contractures, although interindividual variability wasfound. Muscle biopsies 
showed aggregates of p62 and myo/lin, sugges/ve of myofibrillar-like features,  and  MRI 
showed  predominant  impairment  of  paravertebral,  sartorius,  gracilis, peroneal and medial 
gastrocnemius muscles. Conserva/on and structural analyses of the Snurpor/n-1 variant 
suggested a poten/al deleterious effect.  In pa/ent-derived  fibroblasts,  mislocaliza/on  of  
UsnRNP components  was  observed. Furthermore, RNA-splicing analysis in pa/ents’ muscle 
showed widespread splicing deregula/on, specially in genes that are relevant for muscle 
development and splicing factors that par/cipate in spliceosome assembly.We report  that  
SNUPN variants  are  a  new  cause  of  LGMD according  to  its  current defini/on,  and  it  
should  be  included  in  gene/c  tes/ng  of  myopathies. These  results  further  support  the 
relevance of splicing-related proteins in muscle disorders. 
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Duchenne Muscular Dystrophy (DMD) is a progressive and severe disease caused by 
muta/ons in dystrophin gene. Calcium (Ca2+) dysregula/on and oxida/ve stress are two 
pathological mechanisms that underlie fiber death in DMD. Ryanodine receptors (RyRs) are 
Ca2+ channels responsible for sarcoplasmic re/culum Ca+2 release into the cytosol. Several 
molecules and post-transla/onal modifica/ons /ghtly regulate RyRs. In par/cular, FKBP12 
proteins stabilize the close state of the channels. However, in DMD, oxida/ve stress induces 
modifica/ons in RyRs that result in FKBP12 dissocia/on and Ca2+ leak into the cytosol. Within 
the group we have designed, synthe/zed and evaluated a novel family of FKBP12 ligands, 
named MP compounds that act as calcium modulators and chelators of reac/ve oxygen 
species. In this work, we have used high-throughput in vitro assays using microelectrode-array 
plates to iden/fy a therapeu/c candidate for DMD, based on the therapeu/c index.  Our 
compounds have shown efficacy as calcium modulators and protec/ve agents against 
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oxida/ve stress. Among them, MP-001 presents favorable in vitro profile and extremely high 
therapeu/c index. Also, MP-001 reaches heart and muscle /ssues at therapeu/c 
concentra/ons ajer oral administra/on in mice. Moreover, MP-001 can effec/vely protect 
against cardiac deficits in the mdx mouse model of DMD, reducing the long QTc syndrome and 
preven/ng cardiomyocyte death induced by isoproterenol challenge. Therefore, we propose 
MP-001 as a lead candidate for further development into the preclinical regulatory phase. 
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Congenital myopathies are ojen associated with muta/ons in the ryanodine receptor type 1 
(RyR1), the major calcium channel located in the sarcoplasmic re/culum of skeletal muscle 
fibers. RyR1 is essen/al for the transduc/on of the excitatory signal from the motor neuron, 
which involves the release of calcium stores from the sarcoplasmic re/culum in a process 
known as excita/on-contrac/on coupling. Dysfunc/onal RyR1 channels can lead to abnormal 
muscle contrac/on by disrup/ng calcium homeostasis. In this study, we used pa/ent-derived 
immortalised myotubes and HEK293 cell lines carrying RyR1 mutants to assess the func/onal 
impact of two novel RyR1 variants of uncertain pathogenicity: L2286V and G4638V, located in 
the central and C-terminal hotspots, respec/vely. Calcium handling studies in living cells 
revealed altered res/ng cytosolic and sarcoplasmic calcium levels associated with RyR1 
muta/ons, together with abnormal spontaneous or electrically evoked calcium events. 
Impaired calcium signaling in HEK L2286V cells is consistent with atypical ryanodine binding 
and altered electrical ac/vity at the single channel level. MP-001, a novel FKBP12 ligand that 
stabilizes RyR1 func/on under oxida/ve stress, par/ally rescues pathological phenotypes of 
L2286V and G4638V cellular models, opening the window to novel therapies for 
ryanodinopathies, such as central core disease or malignant hyperthermia. 
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Func/onal Electrical S/mula/on (FES) is a therapeu/c technique widely used in rehabilita/on, 
par/cularly for pa/ents with neurological disorders. It consists on the applica/on of electrical 
s/muli to the peripheral nerves in order to elicit muscle contrac/ons of the paralyzed muscles 
and thus, allow the restora/on of func/onal tasks. Within the non-invasive FES technology, 
mul/field electrodes present a breakthrough due to a more selec/ve s/mula/on and the 
ability to adjust s/mula/on parameters easily.When FES is aimed at the upper limb, the 
successful execu/on of different grasps and tasks depends on the precise calibra/on of 
s/mula/on sites and parameters, which is a challenging task due to the complex 
neuromuscular and biomechanical nature of the human hand and the high inter-pa/ent 
variability. In this work, we show the feasibility of using mul/-channel electromyography 
(EMG), and more concretely, s/muli-related M-wave characteris/cs, for performing an 
advanced automa/c calibra/on of a mul/-field FES system.A custom-built s/mulator (Rehyb 
S/m 1.5) and a custom-designed mul/-field electrode with 16 fields (15x25mm) were used. 
The electrode was placed covering distal/proximal and anterior/posterior sides of the 
forearm. The EMG recording was performed using the commercial Bi�um NeurOne system, 
with 8 bipolar channels placed in the forearm in the form of a double ring in the midline 
between the wrist and the elbow.S/muli of 5 seconds of dura/on with bursts of biphasic 
symmetric pulses of 250≈í¬∫s of dura/on were applied to a healthy volunteer with different 
s/mula/on parameters, such as frequency, amplitude and loca/on. The results of the tests 
showed that the M-wave prominence varied depending on the distance from the ac/ve fields 
to the EMG electrodes. Its rela/ve loca/on also had an effect, as proximal s/muli generated a 
higher response on comparison with distal s/muli, which we assume that is caused by the 
physiological ac/on poten/al transmission direc/on of efferent nerves. Finally, the M-wave 
prominence also showed an ascending trend within the same s/mulus with high frequencies, 
which we assume it is an effect caused by the temporal summa/on of recruited fibres at 
frequencies above the tetanic muscle contrac/on threshold.In conclusion, based on these 
preliminary results, we believe that mul/-channel s/muli-related M-wave characteris/cs, 
could be used for automa/cally calibra/ng non-invasive mul/-field electrode FES systems. 
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Parkinson’s Disease (PD) is the second neurodegenera/ve disorder with more prevalence. One 
of its pivot hallmarks is the loss of dopaminergic neurons in the substan/a nigra pars compacta 
(SNc) and this causes the classical motor symptoms that permit the diagnosis of the disease. 
Unfortunately, by the /me these symptoms appear, SNc neuron loss is greater than 60%. 
Therefore, it is necessary to find biomarkers that allow the diagnosis in the asymptoma/c 
phases, when treatment can be applied to slow the disease. Lewy bodies are one of the main 
features of idiopathic PD. These structures, formed in affected brain areas by the 
accumula/on of alpha-synuclein (a-syn), are able to disrupt mitochondrial func/on, leading 
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to the forma/on of reac/ve oxygen species (ROS), oxida/ve stress and cell death. Thus, the 
aim of this study was to measure mitochondrial func/on in peripheral /ssues from a 
prodromic model of PD. For this purpose, we established a rat model based on viral-vector 
induced overexpression of a-syn in the SNc. Four and Sixteen weeks ajer the surgery, we 
evaluated motor and non-motor behaviour in parkinsonian and control rats, confirming that 
the model was on a prodromal phase since no symptoms were found. However, animals 
showed mild dopaminergic degenera/on in SNc and striatum (20% degenera/on) at sixteen 
weeks. We also collected blood and brain samples to develop cell membrane microarrays 
(CMMAs) from platelets and PBMCs to analyze mitochondrial electron transport chain (ETC) 
ac/vity. Mitochondrial ac/vity was studied in CMMAs with platelets and PBMCs, cytochrome 
C oxidase ac/vity showed significant changes in the a-syn group. By contrast, the level of 
serum inflammatory cytokines was similar in both groups (IL-1b, IL-2, IL-6, IL-10, IFNg and 
TNFa). Although further inves/ga/ons are needed, this work shows that mitochondrial ac/vity 
could serve as a poten/al biomarker in the prodromal phases of Parkinson¬¨¬•s Disease. 
Funding: Grant PID2 021-126434OB-I00 funded by MCIN/AEI/ 10.13039/501100011033 and 
ERDF A way of making Europe. It has also been funded by the Basque Government (IT1706-
22, PUE21- 03, PIBA_2020_1_0048 and Bikaintek program: 007-B2/2020) and the UPV/EHU 
(COLAB20/07). This research was conducted in the scope of the Transborder Joint Laboratory 
(LTC) non-motor Comorbidi/es in Parkinson’s Disease (CoMorPD). 
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Parkinson’s disease (PD) is a mul/factorial disorder and represents the second major 
neurodegenera/ve pathology, ajer Alzheimer disease. Its global incidence rises with age, sex, 
environmental factors and gene/c suscep/bility (1).Over the last few years, long non-coding 
RNAs (lncRNAs) have emerged as principal regulators in numerous biological processes, 
specifically in the development of the Central Nervous System (CNS), neuronal prolifera/on, 
differen/a/on and synap/c plas/city, and in maintenance of proper homeostasis. Notably, 
even a slight altera/on in their expression levels has been linked to neurological disorders, 
such as PD (2,3). We conducted a meta-analysis study to compare the transcriptome of post-
mortem brain samples from individuals with Parkinson's disease (PD) and control pa/ents and 
we were able to iden/fy numerous differen/ally expressed gene loci. The data revealed a large 
number of lncRNAs that were never related to the disease. In par/cular, LINC00520 and 
LINC00641 showed marked up- and down-regula/on, respec/vely, whereas LINC00674 
expression remained stable in both condi/ons. The aim of this work is to confirm meta-
analysis data in different human PD in vitro models, considering the most prevalent cell types 
in the CNS. Neuronal, microglial and astrocyte cell lines (SH-SY5Y, HMC3, and SV-40 
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immortalized astrocytes) were exposed to pro-oxida/ve and pro-inflammatory s/muli, such 
as 6-OHDA, Rotenone, IFN and TIC (TNFa, IL-1b, C1q) to mimic the typical cellular responses 
induced during neurodegenera/on. Our results indicate a significant over-expression of 
LINC00520 ajer treatments in all cell types. Moreover, RNAi experiments using target specific 
siRNAs against the lncRNA led to an altered oxida/ve stress and inflammatory response in 
neurons and microglia. Lastly, we assessed the lncRNA gene expression profile in human 
induced pluripotent stem cells (hiPSCs), human fibroblasts, and dopaminergic neurons 
generated from hiPSCs. We found that LINC00520 and LINC00641 were expressed especially 
in neuronal cell types, indeed LINC00674 showed consistent gene expression levels in 
fibroblasts compared to the other cell types. Further inves/ga/ons in cell lines obtained from 
PD pa/ents are ongoing to beker clarify the role of these lncRNAs in the pathogene/c 
mechanism. 1. Bloem BR, Okun MS, Klein C. Parkinson's disease. Lancet. Jun 
12;397(10291):2284-2303 (2021).2. Lyu Y, Bai L, Qin C. Long noncoding RNAs in 
neurodevelopment and Parkinson's disease. Animal Model Exp Med. Dec 17;2(4):239-251 
(2019).3. Lv Q, Wang Z, Zhong Z, Huang W. Role of Long Noncoding RNAs in Parkinson's 
Disease: Puta/ve Biomarkers and Therapeu/c Targets. Parkinsons Dis. Jun 12;2020:5374307 
(2020).4. Mariani E, Frabe� F, Tarozzi A, Pelleri MC, Pizze� F, Casadei R. Meta-Analysis of 
Parkinson's Disease Transcriptome Data Using TRAM Sojware: Whole Substan/a Nigra Tissue 
and Single Dopamine Neuron Differen/al Gene Expression. PLoS One. Sep 9;11(9):e0161567 
(2016). 
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Treatment-resistant depression (TRD) presents a challenge due to a low percentage of pa/ents 
experiencing symptom improvement, following pharmacological treatment. Esketamine nasal 
spray emerges as a rapid-ac/ng an/depressant with an established safety and efficacy profile. 
Addi/onally, its effec/veness has been associated with various mechanisms of ac/on, 
including its impact on mitochondrial energy metabolism.To study the impact of esketamine 
on mitochondrial ac/vity, specifically on the mitochondrial electron transport chain (mETC), 
we developed microarrays containing peripheral blood mononuclear cells (PBMCs) from blood 
samples of 12 TRD pa/ents and 6 healthy volunteers. We measured the ac/vity of NADH 
dehydrogenase (complex I), succinate dehydrogenase (complex II), cytochrome c oxidase 
(complex IV), glycerol-3-phosphate dehydrogenase (mitochondrial shukle), and monoamine 
oxidase (MAO) before and ajer esketamine treatment. Addi/onally, the ac/vity of complex 
IV was determined spectrophotometrically in platelets.The results showed that intranasal 
esketamine treatment significantly reduced depressive symptoms, as demonstrated by scores 
obtained on the MADRS and BDI II scales. Moreover, the ac/vity of complex IV, in PBMCs and 
platelets, was significantly reduced in TRD pa/ents compared to healthy volunteers. However, 
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following esketamine administra/ons, the ac/vity of this complex increased significantly in 
both cell types. It is important to note that there was a nega/ve correla/on between complex 
IV ac/vity and BDI II scores, both before and ajer esketamine treatment, in PBMCs of TRD 
pa/ents.The ini/al findings suggest that esketamine has the poten/al to restore the 
diminished mitochondrial ac/vity of complex IV observed in TRD pa/ens, addi/onally there is 
a rela/onship between the BDI II clinical scale score and the ac/vity of the complex IV. 
However, further research is required to determine whether these altera/ons in 
mitochondrial func/on could serve as biomarkers for TRD pathology and the effec/veness of 
esketamine treatment in TRD pa/ents. 
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Introduc/on The transgenic TgF344-AD rat model stands out as one of the most promising and 
comprehensive Alzheimer’s disease (AD) models today, exhibi/ng age-dependent AD 
features, such as amyloid beta (Abeta) plaques, neurofibrillary tangles, and 
neuroinflamma/on over /me.1,2 In an effort to further enhance the in vivo characteriza/on 
of AD-like pathology in this model, we present a longitudinal positron emission tomography 
(PET) study combining a second-genera/on Tau tracer (18F-Florzolotau), a clinically approved 
Abeta plaque tracer (18F-Florbetaben), and two radioligands that target neuroinflamma/on 
by binding to P2X7 and TSPO receptors. Methods Female TgF344-AD rats and age-matched 
wild-type (WT) F344 likermates (8-10 per group) underwent PET scans at different ages using 
[18F]Florzolotau (Tau), [18F]Florbetaben (Abeta), [18F]JNJ-64413739 (P2X7) and [18F]-DPA-
714 (TSPO) (Fig.1A). PET images were reconstructed using OSEM3D, co-registered with a brain 
MRI atlas, and /me-ac/vity curves (TACs) were generated for different brain regions. 
Standardized Uptake Values (SUV) were calculated by averaging the last three frames of the 
scan. For 18F-Florzolotau, SUV ra/os (SUVR) were used. Brain /ssue samples (2 per 
group//me point) were collected at different ages for autoradiography and 
immunofluorescence assays with AT8, Iba1, P2X7, TSPO and Thioflavin. Results/discussion Tau 
PET with [18F]Florzolotau revealed significantly higher SUVR in the cortex, hippocampus, and 
cerebellum of AD rats in comparison to WT rats at 18 months and 22 months, indica/ng 
increasing levels of Tau over /me (Fig. 1B). In vitro studies confirmed the presence of Tau 
aggregates in AD /ssue suppor/ng the in vivo results (Fig. 2). Amyloid plaques were visible in 
AD rats aged 23 months via Thioflavin staining (Fig. 2). However, despite the observed tracer's 
specificity for amyloid plaques in an autoradiography assay, our results suggested that 
[18F]Florbetaben failed to dis/nguish transgenic animals from healthy controls in vivo, due to 
excessive non-specific binding to white maker-rich areas (Fig. 1C). To this, an alterna/ve 
applica/on of the tracer was introduced detec/ng myelin loss in aged transgenic rats 
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compared to WT. Enhanced chronic neuroinflamma/on was detected in vivo in AD rats ajer 
22 months, as evidenced by increased P2X7 and TSPO binding in [18F]JNJ-64413739 and 
[18F]DPA-714 PET studies, respec/vely (Fig. 1D-E). Conversely, control animals exhibited 
similar P2X7R expression levels at 15 months, followed by downregula/on at 22 months, 
sugges/ng a reconfigura/on of microglia in these animals, and with lower TSPO levels than 
AD. Both tracers exhibited specificity under blocking condi/ons in vitro, and 
immunofluorescence confirmed the overexpression of these markers in ac/vated microglia 
around Abeta plaques in AD /ssue (Fig. 2). Conclusions Our study has broadened the 
understanding of AD-like pathology in the TgF344-AD rat model, providing insights into 
disease progression using diverse techniques. This evalua/on deepens our knowledge of the 
TgF344-AD model and its relevance to AD-related changes over /me. It underscores the 
poten/al of various PET tracers, while also acknowledging the transla/onal limita/ons 
between animal models and human condi/ons in certain cases.References1.        Chaney, A. 
M., Lopez-Picon, F. R., Serrière, S., Wang, R., Bochicchio, D., Webb, S. D., Vandesquille, M., 
Harte, M. K., Georgiadou, C., Lawrence, C., Busson, J., Vercouillie, J., Tauber, C., Buron, F., 
Rou/er, S., Reekie, T., Snellman, A., Kassiou, M., Rokka, J., Bou/n, H. (2021). Prodromal 
neuroinflammatory, cholinergic and metabolite dysfunc/on detected by PET and MRS in the 
TgF344-AD transgenic rat model of AD: A collabora/ve mul/-modal study. Theranos/cs, 
11(14), 6644‚ 6667. hkps://doi.org/10.7150/thno.560592.        Cohen, R. M., Rezai-Zadeh, K., 
Weitz, T. M., Rentsendorj, A., Gate, D., Spivak, I., Bholat, Y., Vasilevko, V., Glabe, C. G., Breunig, 
J. J., Rakic, P., Davtyan, H., Agadjanyan, M. G., Kepe, V., Barrio, J. R., Bannykh, S., Szekely, C. A., 
Pechnick, R. N., & Town, T. (2013). A transgenic alzheimer rat with plaques, tau pathology, 
behavioral impairment, oligomeric Abeta, and frank neuronal loss. Journal of Neuroscience, 
33(15), 6245‚ 6256. hkps://doi.org/10.1523/JNEUROSCI.3672-12.2013 
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NA 

A por/on of tests involved in the diagnosis and follow-up of Parkinson’s Disease (PD) 
frequently rely on the visual explora/on of a pa/ent performing a specific movement or motor 
act. Although this approach provides very important informa/on about the state of the 
pa/ent, it is prone to subjec/vity as it depends on the interpreta/on of the specialized 
neurologists guiding the test. There is a rising need in developing objec/ve, automatable, 
quan/fiable and robust procedures to properly characterize the motor state of the PD 
pa/ents.In this work we developed a workflow based on computer vision and deep learning 
sojware to semi-automa/cally annotate behavioral pakerns in human models. In par/cular, 
we adopted some tests included in the Unified Parkinson’s Disease Ra/ng Scale (UPDRS). 
Namely, Finger Taps, Hand Movements and Rapid Alterna/ng Movements of Hands. To assess 
the validity of our approach, it was compared to the use of accelerometers, a state-of-the-art 
approach also used to provide objec/ve and quan/fiable evalua/on.In this project we used 2 
cameras to triangulate key-points in human hands in 3D space. This way we extract more 
representa/ve informa/on about human movements than using only 2D approaches used in 
other animal models.To extract the key-points of interest in human hands the use of the deep 
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learning applica/on Mediapipe was used. With this sojware we can achieve even real-/me 
key-point extrac/on. As opposed to the use of an accelerometer, this procedure does not 
require markers nor wiring that may interfere with the pa/ent. The main hypothesis 
considered on this project is that this sojware, combined with an accurate triangula/on, 
should be able to produce as much and even greater amounts of useful informa/on regarding 
spa/al movements as current state-of-the-art approaches. This translates into the possibility 
of developing beker and more precise models. The hardware needed is easily obtainable and 
affordable without being overly complex, facilita/ng periodic follow-ups and even at home 
implementa/ons.In conclusion, the workflow presented here provides an unbiased and 
quan/ta/ve method to extract hand movements with results comparable to other state-of-
the-art techniques. It could therefore represent an opportunity to  implement for the 
evalua/on and follow-up of the motor disturbances in PD pa/ents. 
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Mul/ple sclerosis (MS) is a chronic and demyelina/ng disease of the central nervous system 
(CNS). 85% of pa/ents present the relapsing-remi�ng form (RRMS) of the disease, and 10-
15% present a worsening of symptoms from the onset, known as primary progressive form 
(PPMS). Extracellular vesicles (EVs) are lipid bilayer membrane-delimited nanopar/cles whose 
bioac/ve cargo reflect the molecular state of their cells of origin. L1CAM and GLAST were 
reported biomarkers to iden/fy puta/ve neuron- and astrocytes-derived EVs respec/vely. The 
aim of this study was to unravel the L1CAM and GLAST EV levels in CSF from MS pa/ents using 
the ExoView R200+ pla�orm. For this purpose, CD63, CD81, CD9, L1CAM, and GLAST-captured 
EVs were analysed in unprocessed CSF (diluted 1/10) of MS and non-MS pa/ents using L1CAM, 
GLAST, and CD9 as detec/on an/bodies. This single EV imaging pla�orm enable us to carry 
out phenotyping and colocaliza/on analysis in unprocessed samples, avoiding the EV isola/on 
method, and with a clinically feasible volume. Nega/ve controls represented by disrupted EV 
samples with Triton X-100 were included into the analysis.Ajer analysing L1CAM+ and GLAST+ 
EVs, neither tetraspanin CD63-, CD81-, nor CD9-captured spots exhibited a significant 
difference between intact and disrupted EV samples in CSF. Similarly, analysing CD9+ EVs in 
L1CAM- and GLAST-captured spots, neither L1CAM- nor GLAST-captured spots revealed a 
significant difference between intact and disrupted EV samples in CSF. These results suggest 
that puta/ve L1CAM and GLAST CNS-derived EVs showed a very low presence of tetraspanin 
proteins. Next, GLAST-captured spots showed a significant increase in the number of L1CAM+ 
and GLAST+ EVs compared to L1CAM-captured spots. So, a lower presence of L1CAM+ EVs 
compared to GLAST+ EVs in CSF were observed. Finally, the L1CAM+ and GLAST+ signals in 
L1CAM- and GLAST-captured spots were contrasted among RRMS, PPMS, and non-MS 
samples. Only L1CAM+ EVs in L1CAM-captured spots and GLAST+ EVs in GLAST- captured spots 
showed a significant increase when intact RRMS were compared with disrupted EV samples 
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in CSF. Surprisingly, a significant decrease in the par/cle count of GLAST+ EVs was detected in 
CSF from PPMS subjects compared to RRMS and non-MS samples. To conclude, ExoView 
technology is a sensi/ve and innova/ve pla�orm to directly trace a CNS-derived EV biomarker 
that is altered in MS, helping to overcome the barrier between research and clinical 
applica/ons of EVs. 
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Brain organoids are tridimensional cultures that imitate the spa/al and cellular organiza/on 
of a par/cular brain region. Organoids can be generated from induced pluripotent stem cells 
(iPSC) derived from human skin fibroblasts, which makes them useful tools for studying the 
development, func/oning and even pathology of human brain. By combining specific small 
molecules, iPSCs can be differen/ated into any type of neural cell with region-specific 
proper/es. During the last decade midbrain-like organoids enriched in dopaminergic neurons 
have emerged as a promising tool to model Parkinson’s Disease (PD). PD is a progressive 
neurodegenera/ve disorder which results from the destruc/on of dopaminergic neurons of 
the nigrostriatal pathway. This dopamine pathway projects from the substan/a nigra pars 
compacta of the midbrain to the dorsal striatum of the forebrain. However, in the absence of 
a target to innervate, dopaminergic neurons in midbrain organoids ojen lack specific 
direc/onality or orienta/on, and their ac/vity is far from being considered physiological. For 
that reason, the fusion between midbrain and striatum organoids to generate nigrostriatal 
assembloids could lead to a substan/al improvement in the spa/al organiza/on, func/onality 
and physiological relevance of these three-dimensional models. To this end, midbrain 
organoids were generated using a protocol based on Shh and Wnt signaling pathways, which 
are key in midbrain development and differen/a/on of dopaminergic neurons. The peculiarity 
of our protocol lies in a gradual transi/on between the different media, which makes the 
exposure of the cells to guiding small molecules more physiological. The organoids generated 
by this protocol showed dopaminergic markers (such as FOXA2 or TH) from very early stages 
of development. On the other hand, striatal organoids were generated based on the protocols 
published by Miura et al. (2022) and Chen et al. (2022), although in both cases slight 
modifica/ons, such as progressive media changes, were also applied. Organoids were 
generated from hiPSCs, both control and (LRRK2(G2019S)) lines. In the near future we plan to 
generate func/onal nigrostriatal assembloids to beker inves/gate the dopaminergic 
neurodegenera/on in PD. Once both types of organoids reach their matura/on stage, they 
will be co-cultured in a 1:1 ra/o to promote their fusion and obtain assembloids. 
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PredicBng MulBple Sclerosis Disease Status and Progression Using Machine Learning 
Techniques 

Goros/di-Aicua, M.; Sevilla, M; Otaegui, A.; Moles, L.; Arru/, M.; Andrés, N.; Cas/llo-Triviño, 
T.; Alberich, M.; Chyzhyk, D.; Otaegui, D. 

Naru Intelligence 

Mul/ple Sclerosis (MS) results from a complex interplay between host gene/c factors and 
environmental components, with growing aken/on on the role of the gut microbiota (GM). 
Recent studies have aimed to predict MS disease progression using Machine Learning (ML) 
methods in various biological data, including GM. The aim of this study was to assess the 
viability of using ML methods to support early diagnosis and predict MS disease status (people 
with MS (pwMS) and healthy controls (HC)) and its progression stages. For that, a workflow 
was developed for evalua/ng the best combina/on of several variables and ML techniques. 
GM data, along with other demographic and clinical data was used, and feature selec/on and 
data transforma/on techniques were evaluated. Regarding ML classifiers, 6 different were 
trained. In order to conduct a comprehensive assessment for selec/ng the op/mal 
combina/on, several performance metrics were considered: balanced accuracy, recall, 
precision, f1-score, confusion matrix and ROC curve (AUC score). The workflow revealed the 
best variable and technique combina/ons for classifying both disease status and progression, 
with really sa/sfactory scores, higher than or around 0.80 across all performance metrics. This 
demonstrates the poten/al and viability of predic/ng MS, based, mostly, on GM data, as well 
as, that many factors must be considered for achieving the best performance of those 
predic/ons. 
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APOE3 and APOE4 hiPSC-derived astrocytes differenBally contribute to Alzheimer’s 
pathology in chimeric mice 
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Ruiz1, Nuria Galbis1,2, Pranav Preman3,4, An Snellinx3,4, Julia TCW5, Elena Alberdi1,2, Alison 
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Diseases, Department of Neurosciences, Leuven Brain InsMtute (LBI), KU Leuven, Leuven, 
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London, London, UK,(8) IKERBASQUE Basque FoundaMon for Science, Bilbao, Spain. 

Increasing evidence for a direct contribu/on of astrocytes as well as different APOE variants 
to Alzheimer’s disease (AD) main pathological hallmarks comes from cellular and molecular 
studies in rodent models. Yet these models cannot fully mimic how human astrocytes affect 
AD pathology as human and rodent astrocytes differ considerably in morphology, 
func/onality, and gene expression. To address these challenges, we established an approach 
to study human astrocytes carrying APOE3 and APOE4 isoforms within the live brain by 
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transplan/ng human induced pluripotent stem cell (hiPSC)-derived astrocyte progenitors into 
neonatal brains of suitable AD model mice. APOE3 and APOE4 transplanted cells similarly 
differen/ate into astrocytes within the mouse host brain and very ojen integrate in upper 
layers of one cor/cal hemisphere. Interes/ngly, in AD chimeric mice, APOE3 and APOE4 
astrocytes differen/ally affect amyloid-beta load, microglial responses, Tau pathology and 
neuri/c dystrophy. We reveal here a fundamental contribu/on of human astrocytes to 
Alzheimer¬¨¬•s pathology in AD chimeric mice and show that human astrocytes with different 
APOE variants differen/ally affect main pathological hallmarks of AD. Now to determine the 
molecular differences between APOE3 and APOE4 astrocytes in AD and wild type chimeric 
mice, we are planning to do both bulk and single nuclei RNA sequencing of the human 
astrocytes. 
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Basque FoundaMon for Science; Oxford Parkinson's Disease Centre and Department of 
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The G2019S muta/on in the leucine-rich repeat kinase (LRRK2) is a major cause of familial 
Parkinson’s disease (PD), a complex neurodegenera/ve disorder characterized by the 
progressive loss of dopaminergic neurons in the substan/a nigra pars compacta (SNc). This 
muta/on enhances LRRK2 ac/vity, leading to increased aggrega/on of alpha-synuclein (alpha-
syn), poten/ally accelera/ng PD pathology. Recent studies in PD animal models have 
highlighted the role of neuroinflamma/on in disease progression, with evidence of 
heightened brain inflamma/on mediated by microglia in both animal and human carriers of 
G2019S LRRK2. This research is focused on understanding how the G2019S LRRK2 influences 
the accumula/on of alpha-syn oligomers, as well as microglial ac/vity and response in the 
SNc, striatum, hippocampus, motor cortex, anterior olfactory nucleus, and medulla oblongata 
of male and female LRRK2 wildtype and G2019S LRRK2 knock-in mice, aged 12 or 48 weeks. 
Results have revealed a complex interplay between sex, LRRK2 genotype, and age leading to 
changes, on the one hand, in the number and distribu/on of alpha-syn oligomers in the brain, 
and, on the other hand, in the microglial phenotype, where parameters such as microglia cell 
number, the phagocy/zed number of oligomers and cell morphology happen to be altered.  
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Elevated cholesterol in ATAD3 mutants is a compensatory mechanism that leads to 
membrane cholesterol aggregaBon 
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Dysregula/on of cholesterol metabolism as a consequence of mitochondrial disease occurs in 
Harel-Yoon syndrome, which have been traced to muta/ons in the ATAD3 gene cluster. In this 
study, we report a novel missense muta/on in ATAD3A in a family that display a neurological 
syndrome, and we show that cells carrying this muta/on feature cholesterol and 
mitochondrial abnormali/es similar to the other variants. Moreover, ATAD3 mutant cells have 
an expanded lysosome pool, most of which contain unprocessed membranes - whorls that are 
a hallmark of lysosomal storage disorders. The use of Drosophila melanogaster with the 
equivalent pathological point muta/on in ATAD3 confirms the severity of the variant and 
displays a similar expansion in lysosome number as the huamn cells. A new tool to label the 
membrane-associated cholesterol in vivo shows that cells expressing mutant ATAD3 have 
aggregates of membrane-bound cholesterol, many of which co-localize with lysosomes. The 
pa/ent-derived human cells also have increased membrane-bound cholesterol in vitro. 
Viability is enhanced in the dATAD3 mutant flies raised on cholesterol supplemented diets, 
indica/ng a beneficial effect of cholesterol for these mutants. Collec/vely, these findings 
strengthen the view that mitochondrial and cholesterol metabolism are interdependent and 
strongly suggest the elevated cholesterol mi/gates the pathological effects of mutant ATAD3. 
However, the excess cholesterol leads to its aggrega/on in membranes, which the lysosomes 
struggle to clear, and thereby crea/ng a lysosomal storage disease that likely contributes to 
the neurological features of the disease. 
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Impact of epilepBc condiBons on GABAergic (hub) neurons in hippocampal organotypic 
cultures: a full opBcal dissecBon of circuits' connecBvity and dynamics 

Prado-Pérez, L; Mar{n-Suárez, S; Encinas, JM; Bonifazi, P. 

NA 

Epilepsy is a neurological disorder characterized by abnormal neuronal ac/vity 
(hyperexcitability). Mesial temporal lobe epilepsy (mTLE) represents the most common form 
of epilepsy that generally affects the hippocampus. One of the main causes of hyperexcitability 
points towards a disequilibrium between neuronal excita/on and inhibi/on processes. 
GABAergic neurons shape neural networks and par/cipate in network synchrony. Thus, the 
correct matura/on, excitability and connec/vity of GABAergic neurons is essen/al for the 
correct func/oning of neural circuits and network synchrony.  Interes/ngly, GABA hub neurons 
present a high structural and func/onal connec/vity, capable of modifying the synchronous 
ac/vity of the developing hippocampus as shown by P.Bonifazi et al. The rela/onship between 
microcircuits’ connec/vity, GABAergic hub neurons and epilepsy has not been established yet. 
In order to address this ques/on, we induce by pharmacological disinhibi/on (i.e. blocking 
GABAA transmission using PTX) epileptogenic condi/ons in  hippocampal organotypic slice 
cultures (hOTC). Circuits’ spontaneous dynamics and dissec/on of func/onal connec/vity of 
GABAergic vs non-GABAergic neurons with single cell resolu/on are reconstructed using wide 
field imaging via gene/cally encoded calcium sensors (virally expressed via AAV1-hSyn-
Gcamp8f), and RFP markers (virally expressed via AVV1-Dlx-mRuby).  This work provides deep 
insights into impaired microcircuits’ dynamics and connec/vity pakerns following and 
induced by epileptogenic condi/ons. Simultaneous calcium imaging and optogene/cs of 
single neurons, with special focus on GABAergic neurons, will next complement the full 
characteriza/on and impact of epilepsy on GABAergic hubs in rela/on to their role in 
orchestra/ng spontaneous circuits’ synchroniza/ons both in physiological and pathological 
condi/ons. 
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Open Hardware ImplementaBon of Real-Time Phase and Amplitude EsBmaBon for 
Neurophysiologic Signals 
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CIMA Universidad de Navarra, Pamplona, Spain; Physiological Monitoring and Control Lab, 
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Adap/ve deep brain s/mula/on (aDBS) is a promising concept in the field of DBS that consists 
of delivering electrical s/mula/on in response to specific markers. Novel brain adap/vity 
arises when s/mula/on targets dynamically changing states, such as oscillatory phase or 
amplitude of certain frequencies. In this case, it is necessary to deliver s/mula/on in close 
temporal proximity to the maker, which calls for a reliable and fast causal es/ma/on of the 
phase and amplitude of the signals of interest.Here we present an open hardware 
implementa/on for phase and amplitude computa/on of neurophysiological signals in real-
/me. Our approach exploits the concepts of resonators and Hilbert filters embedded in an 
open-hardware electronic prototyping pla�orm to obtain a real-/me, causal es/mator of the 
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phase and amplitude of neurophysiological signals.To emulate real-world scenarios, we built 
a setup that included a system to replay neurophysiological signals, a real-/me processor, an 
ADC converter to record the raw signal and the TTL pulses delivered by the processor. By doing 
so, we can assess the accuracy of the phase and amplitude es/ma/on.We illustrate system 
performance by compu/ng the phase and amplitude for several scenarios such as epilep/c 
seizures from a preclinical mice model, accelerometer tremor, and STN ac/vity (including beta, 
gamma, and HFO ac/vity) from Parkinsonian pa/ent’s. Results show that the system can track 
in real-/me the phase and amplitude of neurophysiological signals with a minimum (and fixed) 
delay. To summarize, here we describe a real-world, easily reconfigurable hardware 
implementa/on for real-/me es/ma/on of phase and amplitude that can deal with very high 
frequencies of neurophysiological signals. Based on an open hardware pla�orm this 
framework may be adopted in adap/ve neuromodula/on studies to quickly test biomarkers 
in clinical and preclinical se�ngs, suppor/ng the advancement of aDBS. 
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The quest to unravel the brain's complex neural networks has been a primary focus in 
neuroscience. To understand the dynamic interac/ons within the nervous system, it is 
essen/al to develop tools for accurate mapping of neuronal circuits with high spa/al and 
temporal resolu/on. Inorganic voltage nanosensors, par/cularly quantum dots (QDs), show 
great poten/al for non-invasive recording of electrical ac/vity. These nanosensors offer fast 
temporal response, simultaneous monitoring of spiking ac/vity across mul/ple neurons, and 
excep/onal photostability. Their tunable emission and ability to conjugate with various 
molecules make them superior to commonly used organic dyes for bioimaging 
applica/ons.Transmembrane electric fields, characteris/c of neuronal spiking, can modulate 
the electronic structure of QDs, leading to changes in the intensity and posi/on of emission 
wavelength (Quantum Confinement Stark Effect). This modula/on enables the repor/ng of 
voltage dynamics with millisecond precision. However, the effec/veness of QDs as voltage 
sensors depends on their precise localiza/on within the cellular membrane, a challenge due 
to the exponen/al decay of electric fields outside the lipid bilayer caused by Debye screening. 
Successfully integra/ng QDs into neuronal membranes could revolu/onize our ability to 
visualize and understand neural network dynamics.In this presenta/on, we share our research 
on the use of small QDs for measuring changes in membrane poten/al of self-spiking HEK 
cells. We focus on the phase transfer of nanocrystals from non-aqueous to aqueous mediums 
through their encapsula/on within micelles and liposomes. This approach aims to enhance 
their integra/on into the lipid bilayer without compromising their op/cal proper/es. Our 
ongoing work seeks to establish the viability of QDs as effec/ve tools for neurobiological 
research. 
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Ischemic stroke involves the rapid death of neurons due to the blockage of a brain vessel, 
leading to damage in the surrounding area known as the ischemic penumbra. The brain /ssue 
at the core of the lesion becomes permanently damaged, but the ischemic penumbra can 
poten/ally be saved during the early stages ajer the stroke. Therefore, new therapeu/c 
strategies are urgently needed to reduce ischemic damage and prevent it from spreading to 
the penumbral region. Consequently, we inves/gated the effect of Extreme Low Frequency 
Electromagne/c S/mula/on (ELF-EMS) on primary neuronal and microglial cultures under 
oxygen-glucose depriva/on (OGD) condi/ons in vitro. ELF-EMS significantly reduced neuronal 
cell death under OGD condi/ons and decreased ischemia-induced Ca2+ overload. 
Addi/onally, ELF-EMS influenced microglial ac/va/on and reduced OGD-induced microglial 
cell death. Thus, this study suggests that ELF-EMS may offer poten/al benefits in limi/ng 
irreversible ischemic damage under in vitro stroke condi/ons, and supports further in vivo 
preclinical valida/on of ELF-EMS as a poten/al therapeu/c strategy for ischemic stroke. 
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Pathological protein levels are altered in many neurological diseases, leading to brain 
dysfunc/ons. Stringent control of gene expression is crucial for basic research and clinical 
applica/ons. In most cases, to establish a rela/onship or causality between gene expression 
and cellular func/on, behavior, disease, or brain circuits, it is impera/ve to turn-off and turn-
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on gene expression during the different stages of biological processes, which the use of 
inducible gene expression systems can accomplish, with the tetracycline (Tet)-dependent 
regulatory systems being the most widely used. With the Tet-On system, an ac/vator (rtTA) 
switches gene expression ON only in the presence of an inducer, doxycycline (Dox). However, 
in the OFF state, the Tet-responsive promoter shows a leaky, undesired basal ac/vity. We have 
characterized an advanced Tet-On system to overcome this limita/on, where a Tet-controlled 
transcrip/onal silencer (tTS) is deployed along with the ac/vator. The system was delivered by 
recombinant adeno-associated viruses (rAAVs) into cultured primary neurons, hippocampal 
organotypic slices, and in vivo mice brains, where the reduc/on in basal ac/vity and the 
ac/va/on-inac/va/on kine/cs were assessed. The use of rAAVs and cell-type specific 
promoters gives high versa/lity and flexibility to our system (capacity to target mul/ple brain 
regions and different cell types). In all three models tested, the basal ac/vity of the promoter 
was significantly reduced. Reduced background levels increase the system's dynamic range, 
and the silencer's strength provides addi/onal safety. Therefore, our advanced rAAV-delivered 
Tet-On system is highly suitable and versa/le for neuroscien/fic research and gene therapy. 
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Advances in neural /ssue engineering have shown that biocompa/ble materials can be used 
to improve cell therapy. In this context, our research team has created bioresorbable 
nanostructured scaffolds func/onalized with polydopamine (PDA) and graphene oxide (GO), 
demonstra/ng their proper/es to facilitate the differen/a/on of murine neural stem cells 
(NSCs) into neural and glial lineages, highligh/ng their poten/al in regenera/ve medicine [1] 
and are biocompa/ble with human stem cells [2].Given the significant applicability of human 
embryonic stem cells (hESCs; ES-2) and induced pluripotent stem cells (hiPSCs; KiPS-4F-1), our 
objec/ve is to use these cell sources to differen/ate towards neural /ssue on PDA- and GO-
func/onalized scaffolds. Ac/n immunofluorescence, scanning electron microscopy (SEM), and 
cell culture monitoring systems revealed that the materials’ nanotopography supported 
aligned orienta/on and reduced cell migra/on, resul/ng in orderly distribu/on of ES-2 and 
KiPS-4F-1 cell lines. In addi/on, apart from guiding their alignment and migra/on processes, 
RT-qPCR analysis showed an increase of their pluripotent ability. Interes/ngly, cell viability and 
prolifera/on assays using flow cytometry, XTT, KI67/CASP3 immunofluorescence and RT-qPCR 
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showed a selec/on and direct specifica/on of both human cells towards ectoderm germ layer. 
The resultant cell popula/ons enhanced their differen/a/on capacity into neural and 
suppor/ve glial cells from central nervous system (CNS). Indeed, GO scaffolds accelerate the 
differen/a/on process into Schwann cells, the main glial cells from peripheral nervous system 
(PNS).These findings demonstrate that the use of bioengineered nanostructurated scaffolds 
of PDA and GO supports in a first phase, the akachment and alignment of ES-2 and KiPS-4F-1 
cell lines, and at long term GO forces a selec/on towards neuroectodermal fate commi�ng 
ES-2 and KiPS-4F-1 human cells  for neural and glial differen/a/on. Overall, this innova/ve 
approach could be used as a technical alterna/ve for future cell therapy.This work has been 
financed by the University of the Basque Country (UPV/EHU) (COLAB19/03, COLAB22/07 & 
PPGA20/22), the Basque Government (Grants 2021333012, 2023333035 & IT1751-22). YP has 
a Bikaintek Postdoctoral grant (010-B1/2023), IMR has a Ph.D. fellowship from University of 
the Basque Country (UPV/EHU) (PIFBUR21/05) and BPR has a Ph.D. fellowship from Basque 
Government (PRE_2023_2_0038). [1] Polo Y et al. (2021). Nanostructured scaffolds based on 
bioresorbable polymers and graphene oxide induce the aligned migra/on and accelerate the 
neuronal differen/a/on of neural stem cells. Nanomedicine: nanotechnology, biology, and 
medicine. 31:102314. hkps://doi.org/10.1016/j.nano.2020.102314 [2] Pineda JR et al. (2022). 
In vitro prepara/on of human Dental Pulp Stem Cell grajs with biodegradable polymer 
scaffolds for nerve /ssue engineering. Methods Cell Biol.170:147-167. 
hkps://doi.org/10.1016/bs.mcb.2022.02.012  
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Most therapies aiming to regenerate the neural /ssue rely on anchoring scaffolds to promote 
the self-regenera/on or on direct implanta/on of stem cells. However, both approaches 
encounter challenges that hinder their effec/ve transla/on, thus presen/ng an unresolved 
clinical obstacle. In this study, we propose the combina/on of nanostructured bioresorbable 
polymeric scaffolds [1], loaded with human dental pulp stem cells (hDPSCs) [1,2] to improve 
the recovery of the injured rostral migratory stream (RMS) in a immunosuppressed murine 
model.     A copolymer based on DL-lac/de and ≈í¬µ-caprolactone (PLCL) was synthe/zed 
following the established procedures [3] through ring opening polymeriza/on (ROP). 
Subsequently, PLCL underwent characteriza/on via proton nuclear magne/c resonance 
(NMR), gel permea/on chromatography (GPC) and differen/al scanning calorimetry (DSC). 
Next, PLCL films were nanopakerned with a 350 nm linewidth gra/ng and func/onalized with 
polydopamine (NanoPDA) to facilitate the subsequent immobiliza/on of graphene oxide (GO) 
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(NanoGO). Degrada/on studies were conducted to address the suitability of the scaffolds to 
implant into central nervous system (CNS). For neural commitment studies, hDPSCs were 
seeded on the scaffolds and immunostained against stem (Nes/n, GFAP), neuronal (DCX, 
NeuN) and glial (S100≈í‚â§, p75) markers ajer 7 or 14 days. Mobility pakerns were also 
examinated for up to 16 h. Finally, NanoPDA and NanoGO, either alone or combined with 
hDPSCs, were implanted into a stab-wound injured RMS to evaluate their restora/ve 
poten/al.     Our NanoPDA and NanoGO scaffolds based on a completely amorphous PLCL 
facilitated akachment, elonga/on, migra/on, and differen/a/on of hDPSCs into neurons and 
glial cells in vitro, while s/ll preserving some stem cell characteris/cs to support the survival 
of the transplanted cells. In comparison with the hDPSCs grajed alone, the support of the 
NanoPDA scaffold promoted the survival of grajed hDPSCs in the brain, thereby promo/ng 
the restora/on of the injury ajer 3 months.     Our results underscore the advantages of 
combining this alterna/ve source of stem cells with bioresorbable polymeric scaffolds for 
repairing damaged CNS /ssue.This work has been financed by the University of the Basque 
Country (UPV/EHU) (COLAB19/03, COLAB22/07 & PPGA20/22), the Basque Government 
(Grants 2021333012, 2023333035 & IT1751-22). YP has a Bikaintek Postdococtoral grant (010-
B1/2023), IMR has a Ph.D. fellowship from University of the Basque Country (UPV/EHU) 
(PIFBUR21/05) and BPR has a Ph.D. fellowship from Basque Government (PRE_2023_2_0038). 
[1] Pineda JR et al. (2022). In vitro prepara/on of human Dental Pulp Stem Cell grajs with 
biodegradable polymer scaffolds for nerve /ssue engineering. Methods Cell Biol.170:147-167. 
hkps://doi.org/10.1016/bs.mcb.2022.02.012 [2] Manero-Roig I et al. (2024). Intracranial graj 
of bioresorbable polymer scaffolds loaded with human Dental Pulp Stem Cells in stab wound 
murine injury model. Methods Cell Biol. In press. 
hkps://doi.org/10.1016/bs.mcb.2024.03.011 [3] Polo Y et al. (2021). Nanostructured 
scaffolds based on bioresorbable polymers and graphene oxide induce the aligned migra/on 
and accelerate the neuronal differen/a/on of neural stem cells. Nanomedicine: 
nanotechnology, biology, and medicine. 31:102314. 
hkps://doi.org/10.1016/j.nano.2020.102314  

 

P55 

3D neuronal monitoring plasorms for electrochemical sensing of neurotransmi)ers 
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of chemical and PharmaceuMcal Science.  

Neurotransmiker dysfunc/ons are known to be the root cause of various neurological 
diseases including Alzheimer's and Parkinson’s disease. The understanding of 
neurotransmission dynamics is crucial for the development and assessment of new drugs for 
neuroprotec/on.This project aims to develop an electrochemical biosensor that quan/fies 
neurotransmiker concentra/on in 3D neuronal cell cultures. The biosensor comprises a 3D 
hybrid hydrogel based on extracellular matrix (ECM) for mimicking the biological environment 
and func/onalized carbon nanotubes (f-CNTs) as transducer material between the biological 
signal and the metal collector.As first step, this study presents a comprehensive inves/ga/on 
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into the development of neuronal cultures with dis/nct neurotransmission phenotypes, which 
cons/tutes an integral component of the monitoring pla�orm and will be use as the valida/on 
of the system. Models were developed from iPSC-derived neurons resul/ng in mature 
dopaminergic and glutamatergic neurons with observable morphological traits and func/onal 
proper/es. Addi/onally, the impact of carbon nanotubes (CNTs) on neuronal differen/a/on 
was examined, revealing improved cell adhesion and gene expression in the presence of CNTs. 
In par/cular, CNTs were func/onalized with gold nanoclusters (AuNCs) or cobalt 
phthalocyanine (CoPC) as redox moie/es followed by the immobiliza/on of glutamate oxidase 
for dopamine and glutamate detec/on, respec/vely. The CNT-Au biosensor exhibited 
excellent performance and limit of detec/on, as well as the ability to detect dopamine release 
from the iPSC-derived dopaminergic neurons in vitro. Overall, this study lays the founda/on 
for a 3D neuronal culture monitoring pla�orm coupled to the iPSC-derived neurons with 
poten/al applica/ons in neuroscience research and drug discovery.  
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Tokyo Metropolitan InsMtute of Medical Science, Tokyo, Japan; Department of Neurology and 
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Brain-spine interfaces (BSI) have emerged as a poten/al tool for interac/ng with the nervous 
system and repairing neural damage in pa/ents with motor disorders, such as stroke or spinal 
cord injury. BSIs rely on a /mely-linked ac/va/on between brain and spinal networks via spinal 
cord s/mula/on and have demonstrated efficacy in recovering lower-limb func/onality. 
Recently, we engineered the first non-invasive BSI for con/nuous control of trans-spinal 
magne/c s/mula/on (ts-MS) using electroencephalographic ac/vity. However, the 
mechanisms by which this BSI can induce changes in neural excitability in the human nervous 
system remain to be elucidated. With the aim of evalua/ng and characterizing the 
neurophysiological effec/veness of a BSI-based interven/on, we conducted a single-session 
experiment with twenty-one healthy par/cipants, who underwent a comprehensive set of 
assessments before and ajer the interven/on. The evalua/on of both central and peripheral 
neural networks was considered in these assessments, which encompassed motor evoked 
poten/als (MEP), trans-spinal motor evoked poten/als (ts-MEP), and H-reflexes. Our results 
showed for the first /me that an interven/on based on a non-invasive BSI significantly 
increased the excitability of cor/comuscular pathways, quan/fied as the peak-to-peak 
amplitude of MEP, and that this increase was sustained for 30 minutes ajerwards. 
Furthermore, the enhancement of cor/comuscular synap/c efficacy was posi/vely correlated 
with the BSI performance. No significant changes were observed in either ts-MEP or H-
reflexes. Overall, our findings evidenced the capacity of the non-invasive BSI to effec/vely 
neuromodulate the excitability of the nervous system and could contribute to the 
development and design of BSI technology as a therapeu/c tool for lower-limb paralysis. 
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ELECTROHAIR: Design of wearable system for 24x7 EEG monitoring 
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TECNALIA, Basque Research and Technology Alliance (BRTA), Mikeletegi Pasealekua 2, 20009 
DonosMa-San SebasMán, Spain 

Electrical ac/vity can be measured across the skin surface of mammals, including humans. 
This electrical ac/vity is associated with various underlying processes, such as muscle 
ac/va/on, nerve signals, and neural ac/vity. Current systems for detec/ng this electrical 
ac/vity fall into two categories: inexpensive, non-invasive but noisy solu/ons, and costly, high-
quality but invasive solu/ons. This dichotomy is evident in EEG recordings at the head level. 
Despite the recent growth in companies offering semi-dry or dry EEG products (which do not 
require gel to improve impedance), these technologies s/ll lack adequate signal quality due 
to instability from movement or electrode/skin contact. The /me-intensive applica/on of gel-
based EEGs, in terms of technician hours, and the poor ergonomics of these products have led 
to the development of peripheral devices (such as wristbands) that akempt to infer brain 
ac/vity indirectly with limited success (e.g., sleep cycles). Consequently, exis/ng dry or semi-
dry technology devices are primarily used in applica/ons like neuromarke/ng and video 
games, reflec/ng their limited adop/on in scenarios requiring a minimum level of stability and 
reliability.In this work, it is presented a novel system for con/nuous EEG monitoring in 
ambulatory se�ngs using an hair-like electrodes. These electrodes are par/ally implanted into 
the skin at a dermal or subdermal depth. The electrode support is primarily longitudinal and 
includes conduc/ve pathways that connect the registra/on component at the implanted end 
to the external end of the support, where a recording device register and process the EEG 
signals.  Solu/on is designed in the form of a cap, bandana or a band allowing 24x7 signal 
recording with high quality, opening the door for a new range of applica/ons in sleep 
monitoring, epilepsy seizures monitoring and predic/on and novel brain computer interfaces.  
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Introduc/on: Rehabilita/on of motor func/on in post-stroke pa/ents ojen leverages Brain 
Machine Interfaces (BMI) for robo/c exoskeleton control to enhance func/onal 
neuroplas/city through con/ngent and repe//ve movement training over several sessions.  
BMI decoders based on intracor/cal spiking ac/vity ojen are less stable across sessions due 
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to high-frequency signal degrada/on over /me and discrete nature of the spiking signal. 
Conversely, low-frequency signals like local field poten/als (LFPs) are known to be more stable 
but less specific to movement types. This study aims to develop a kinema/c decoder from 
intracor/cal con/nuous brain recordings that maintains a stable performance across mul/ple 
sessions by combining various con/nuous signal features, extracted by discrete wavelet 
transform (DWT). Methods: Intracor/cal recordings were obtained during ini/al pre-training 
familiariza/on/calibra/on sessions from a post-stroke pa/ent implanted with a 96-channel 
Utah array in M1, where the exoskeleton fully assisted the grasping movement of the pare/c 
hand. Using the methods in [1], discrete wavelet transform (DWT) was applied in data 
windows of 100 ms from raw recordings acquired at 30kHz. Recorded robot kinema/cs were 
categorized as classes -1 (hand opening), 0 (rest), and 1 (hand closing). In the process of 
op/mal frequency band selec/on as decoding feature, an ini/al search iden/fied low-
frequency DWT scales op/mizing the class separa/on of rest phase from movement. Ajer 
that, rest periods were excluded, and a secondary search was performed to find scales with 
best separa/on between hand opening and closing movements. Two 1D Convolu/onal Neural 
Networks (CNN) classifiers were trained on data from one session and tested on seven 
addi/onal sessions spanning over two weeks. Classifiers were hierarchically combined: the 
low-frequency decoder predic/ng movement intervals and the high-frequency decoder 
differen/ated between hand closing and opening within predicted intervals.  Results: Low-
frequency scales (7.3-29.3 Hz) were most effec/ve for dis/nguishing movement phases from 
rest, overlapping with the beta power band decreased ac/vity during motor tasks. High-
frequency scales (3750-15000 Hz) best differen/ated hand opening from closing, correla/ng 
with spiking ac/vity. The hierarchically combined decoders maintained acceptable accuracy 
across mul/ple sessions, sugges/ng the feasibility of long-term stable decoders to enhance 
rehabilita/on outcomes for post-stroke pa/ents by providing stable and con/ngent feedback 
about their neural strategy for motor control. Future work will focus on decoding actual 
velocity values and evalua/ng the /me resolu/on of decoders to prove the possibility of using 
such decoders in real-/me BMI applica/ons.  [1] Zhang, M., Schwemmer, M. A., Ting, J. E., 
Majstorovic, C. E., Friedenberg, D. A., Bockbrader, M. A., ... & Sharma, G. (2018). Extrac/ng 
wavelet based neural features from human intracor/cal recordings for neuroprosthe/cs 
applica/ons. Bioelectronic Medicine, 4, 1-14. 
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Stroke pa/ents ojen undergo clinical assessment using standard scales that evaluate motor 
func/on based on behavioral observa/on. However, individuals with similar behavioral 
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performance can present heterogeneous neuromotor pathophysiology that might not be 
effec/vely captured by standard clinical evalua/on. As a complementary measure, 
electromyography (EMG) recordings provide a direct measurement of the recruitment 
pakerns of muscles, offering a valuable signal for the quan/ta/ve assessment of the 
combined central and peripheral neurophysiology ajer stroke and throughout a recovery 
process. In this study, we analyzed the EMG ac/vity of a severely affected chronic stroke 
pa/ent undergoing neurorehabilita/on. The pa/ent par/cipated in a mul/modal therapy 
combining novel hybrid neural-interfacing and motor control relearning paradigms where the 
interven/on was progressively tailored based on the pa/ent’s behavioral and 
neurophysiological condi/on. In addi/on to clinical motor scales, surface EMG ac/vity of 
upper arm, forearm, and hand muscles in both the pare/c and healthy (func/onal reference) 
limbs were recorded during diverse dynamic motor tasks at different /me points throughout 
a longitudinal interven/on. We inves/gated different EMG-based features: muscle ac/vity 
pakerns, significant muscle contrac/on levels and antagonis/c muscle pairs reciprocal 
inhibi/on level.The clinical scores demonstrated an overall significant improvement of motor 
func/on over the course of the interven/on. More specifically, EMG analysis revealed a 
significant gain from negligible muscle recruitment capacity at enrollment to increased 
voluntary cor/co-muscular descending volley evoking a general muscle coac/va/on first, 
followed by specific agonist-antagonis/c reciprocal inhibi/on in later phases. EMG 
monitoriza/on over the longitudinal interven/on shed light on the adopted neuromuscular 
strategies by the pa/ent in response to different feedback-based training and permiked an 
op/miza/on of the therapy to the neurophysiological capaci/es of the pa/ent. We concluded 
that EMG-based assessment holds promise as a valuable tool for understanding neuromotor 
changes related to motor recovery with higher specificity and tailoring personalized 
interven/ons in stroke pa/ents. 
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Introduc/on:Stroke is the second leading cause of death worldwide(1), however, there is s/ll 
a lack of effec/ve treatments(2). This may be due to the obstacles of accessing the brain, as 
the blood-brain barrier (BBB) prevents most drugs from entering(3). To bypass this, there are 
several strategies, one of the most innova/ve is targe/ng nanopar/cles (NPs), decora/ng 
them to facilitate entry to the BBB3. We evaluated four glyco-conjugated NPs on their ability 
to enter the brain and described changes in metabolism that appear in stroke condi/ons 
affec/ng the biodistribu/on and elimina/on of these NPs.Methods:Male Sprague Dawley rats 
(n=31) were subjected to temporal middle cerebral artery occlusion (tMCAO) and then 
Magne/c Resonance Imaging (MRI) at 24 h ajer ischemia onset to evaluate the extent of the 
infarct; the neurological deficit was assessed by the Neuroscore test. Age-matched rats (n=14) 
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were used as controls. Seven days ajer ischemia, rats underwent Positron Emission 
Tomography (PET) imaging with 18F-labelled glyco-conjugated NPs. Four different NPs were 
used: Glucose coated NPs (Glc-NPs), mannose coated NPs (Mann-NPs), and the same NPs with 
addi/onal fluorinated glucose (Glc/GlcF-NPs and Mann/GlcF-NPs) to increase hydrophobicity 
of NPs surface and akempt to enhance their brain uptake. Ajer scans rats were sacrificed and 
radioac/vity was determined by gamma counter.Results/Discussion:We observed NP uptake 
in the brain in all four NP types, meaning all the NPs were able to reach the brain in both 
stroke and control condi/ons. However, there were differences among the NPs. All Glucose-
conjugated NPs showed higher radiotracer uptake than the mannose ones. In addi/on, 
Glc/GlcF-NP had higher uptake than the not fluorinated NPs, while Mann/GlcF-NP showed 
less uptake than the not fluorinated counterpart.When we analysed the rest of the organs, 
differences in the distribu/on of the NPs between stroke and control condi/ons were 
detected. Stroke caused the liver uptake of the NP to double in all four NP types and also 
increased spleen NP uptake slightly.PET studies showed that NPs were mainly excreted to the 
intes/nes via the liver in both condi/ons, so this uptake increase in the liver in stroke 
condi/ons could mean that the clearance pathway is not working properly or is saturated and 
therefore the NPs are accumula/ng in the liver.Conclusion:Stroke causes metabolic changes 
in the organism which affect the NPs biodistribu/on and clearance, therefore altering their 
brain access. This means that when trea/ng stroke, the metabolic changes it causes have to 
be taken into account. These changes need to be studied longitudinally and beker described, 
so we can have a full picture that helps produce more effec/ve probes and drugs to beker 
treat it.References1. Saini V, Guada L, Yavagal DR. Global Epidemiology of Stroke and Access 
to Acute Ischemic Stroke Interven/ons. Neurology. 2021 Nov 16;97(20_Supplement_2). 2. 
Yang C, Hawkins KE, Doré S, Candelario-Jalil E. Neuroinflammatory mechanisms of blood-brain 
barrier damage in ischemic stroke. American Journal of Physiology-Cell Physiology. 2019 Feb 
1;316(2):C135‚53. 3. Sethi B, Kumar V, Mahato K, Coulter DW, Mahato RI. Recent advances in 
drug delivery and targe/ng to the brain. Journal of Controlled Release. 2022 Oct;350:668-87. 
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Ion channels are essen/al for life as they play a fundamental role in neuronal signaling, muscle 
contrac/on or even nutrient transport.Among all ion channels, the key regulators of neuronal 
excitability are the voltage-gated potassium channels (KV), the largest family of K+ channels. 
These KV channels are divided into twelve subfamilies, named as KV1- KV12. During Alzheimer 
disease (AD), the amyloid beta-pep/de (Abeta) deposi/on causes synap/c dysfunc/on and 
consequently neuronal loss. There have been iden/fied several KV channels that can regulate 
the firing rate (KV1, KV4 or KV7) or the dura/on of the ac/on poten/al (KV2 or KV3). Some of 
this channels have been associate to hearing loss as they par/cipate in the acous/c signaling 
transmission.Moreover recent studies correlate Alzheimer Disease and hearing loss but the 
mechanism in which both diseases are related is s/ll unknown.  In this work we iden/fy several 
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ion channels in the auditory cortex and inferior colliculus of AD mice and demonstrate that 
there is a channel dysfunc/on in AD mice compared to control ones in this areas, confirming 
the role of this channels in both Diseases. 
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Inherited re/nal dystrophies (IRD) are a heterogeneous group of diseases that mainly affect 
the re/na, causing a progressive and severe vision loss, with more than 250 genes involved in 
their pathogenesis. The clinical and gene/c heterogeneity complicates the iden/fica/on of 
causal muta/ons.In order to advance the molecular gene/c characteriza/on of pa/ents with 
IRD, a retrospec/ve study has been done on 353 affected individuals from 289 unrelated 
families, using different molecular approaches, including gene panels, whole-exome 
sequencing (WES), whole-genome sequencing (WGS), Mul/plex Liga/on dependent Probe 
Amplifica/on (MLPA), CGH arrays and midigene splice assays.In total, 57% (166/289) of the 
studied families have been solved and 12% (34/289) have been likely solved. We have found 
214 different variants of which the majority, 45%, were missense; 21% frameshij; 14% 
nonsense; 6% CNV; 6% splice site; 4% splicing; 2% in frame; 1% stoploss and a 1% 
rearrangements. These variants were iden/fied in 80 different genes, but over 50% of the 
families where carriers of muta/ons in 8 genes. The genes with more muta/ons were USH2A, 
CERKL and SNRNP200, in 18, 10 and 8 families, respec/vely. The most frequent variants were 
c.2276G>T (p.Cys759Phe) in USH2A, c.847C>T (p.Arg283Ter) in CERKL and c.3260C>T 
(p.Ser1087Leu) in SNRNP200.Our study enabled us to solve nearly 70% of the families in our 
cohort. This has significant implica/ons for the diagnosis of inherited re/nal diseases (IRDs). 
With the implementa/on of complementary approaches, such as long-read whole genome 
sequencing (WGS), we hope to increase our diagnos/c yield significantly. 
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Our research group has been developing a novel approach to treat inherited re/nal 
dystrophies through the ocular ins/lla/on of a small molecule, MP-004, using the rd10 mouse 
model. MP-004 operates through a dual mechanism: it modulates oxida/ve stress (OS) and 
maintains calcium (Ca2+) homeostasis. Dysregula/on of OS and intracellular Ca2+ represents 
common pathogenic mechanisms shared by various re/nal disorders, including diabe/c 
re/nopathy (DR), the leading cause of visual loss among working-age adults in the Western 
popula/on. In DR, neuroinflamma/on triggered by diabetes plays a pivotal role in 
exacerba/ng photoreceptor degenera/on, predominantly mediated by glial and microglial 
cells. Proper regula/on of cytosolic calcium levels is crucial for glial cell func/on, thus ensuring 
adequate calcium regula/on in the context of inflammatory processes in DR holds significant 
therapeu/c poten/al. Moreover, neuroinflamma/on associated with glial ac/va/on is 
implicated in most cases of re/nal degenera/on. Therefore, we used GFAP expression levels 
as a readout of the effect of MP compounds over glial ac/va/on. The aim of this study was to 
evaluate the efficacy of MP compounds in an ex vivo model of DR. Re/nal explants from young 
WT (C57BL/6) mice were isolated and cultured in standard DMEM medium or in a diabe/c-
like medium containing high glucose (55mM), H2O2 (300 mM), and IL1≈í‚â§ (20ng/ml). Time 
of incuba/on ranged from 2 to 14 days. GFAP expression levels were measured by 
immunohistochemistry in fixed whole mounted re/nas.  Our results show that compounds 
MP-001 and MP-004 effec/vely reduce GFAP levels, sugges/ng their poten/al candidacy for 
the treatment of DR. 
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Cobos J.  ; Reyes P. ; Sangróniz L.; Soria E. 

UPV/EHU, Achucarro Basque Center for Neuroscience 

Medial Temporal Lobe Epilepsy (MTLE) is a neurological disorder characterized by neuronal 
hyperac/vity and unpredictable seizures, ojen accompanied with memory impairments. 
During the early stages of this condi/on, and between seizures, pa/ents begin to develop 
abnormal brain ac/vity known as epilep/form ac/vity (EA), mainly presented in the 
hippocampus.  Moreover, EA is not exclusively related to MTLE, but to other neuropathologies 
such as Alzheimer, Parkinson’s disease, and trauma/c brain injury. Taking advantage from a 
new model of EA, our aim is to evaluate whether this model presents hippocampal-related 
cogni/ve deficits due to EA. To achieve this, we assessed the innate emo/onal behaviour of 
male and female mice using open field, elevated plus maze and light-dark box tests. In general, 
we did not find significant differences between groups, which suggests this model does not 
present emo/onal disturbances. Furthermore, we have assessed spa/al memory using Barnes 
maze. EA mice showed worse performance along all trials, spending greater /me, longer 
distances, and more perseverance (i.e. visi/ng previous explored holes). Then, we established 
clusters depending on the cogni/ve strategy used and we found specific cogni/ve deficits in 
random (exploratory) and spa/al (cogni/ve), but not in serial strategies. Lastly, our current 
research focus on in vivo electrophysiology to correlate with the hippocampal-dependent 
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memory deficits found before. Thus, we have implemented new behavioural protocols for 
spa/al and recogni/on memory, allowing for recording in freely moving mice with tetrode 
implants.  In parallel, we are carrying out histological analysis in CA1 and Dentate Gyrus to 
study layer dispersion, cell differen/a/on and astrocytes ac/va/on during EA. 

 

P65 

Mild Hyper-ExcitaBon Induces FuncBonal and Morphological Changes in DendriBc Spines in 
Mouse Brain Slices 

Lasabuda, Rizky; Tonnesen, Jan 

Universidad del Pais Vasco; Achucarro Basque Center for Neuroscience 

Epileptogenesis is ojen a very slow gradual process emerging spontaneously or in response 
to a given event such as trauma. Most experimental efforts have explored epileptogenesis in 
response to an ini/al trauma or seizure event, whereas the mechanisms underlying idiopathic 
epilepsy remain obscure. It appears likely to involve a very slowly developing shij in the 
excita/on/inhibi/on balance that reaches a threshold. Here, to iden/fy the earliest func/onal 
'footprint' of hyperexcitability on the hippocampal circuit, we induced modest hyperexcita/on 
in mouse hippocampal slices using the GABAA receptor blocker picrotoxin (PTX). Ajer 30 min 
PTX treatment we inves/gated intrinsic membrane and dendri/c spine structure in CA1 
pyramidal neurons. Modest hyperexcita/on, without sustained discharging, did not induce 
changes in intrinsic neuronal proper/es, though we found subtle changes in dendri/c spines 
shape, that may impact signaling independently of synap/c release and post-synap/c receptor 
mechanisms. Our further efforts will explore whether these changes may contribute to a slow 
shij in the excita/on/inhibi/on balance and epileptogenesis, or whether they reflect a 
beneficial homeosta/c response to maintain the balance. 
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CELLULAR SPECIFICITY AND SEXUAL DIMORPHISM OF HIPPOCAMPAL CB1RECEPTORS ON 
BEHAVIORAL PROCESSES 
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1-University of the Basque Country UPV/EHU, Leioa, Spain,2-U1215 Neurocentre Magendie, 
Endocannabinoides et NeuroadaptaMon, Bordeaux, France 

In this work, we want to dissect the specific and sex-dependent role of CB1 signalling in 
different cell types and its impact on hippocampalfunc/ons such as naviga/on or memory.A 
specific Cre-mediated CB1 dele/on on neurons (excitatory and inhibitory), astrocytes, or 
interneurons in CB1-flox males and females was performed. Viralvectors (AAV-Cre) were 
injected bilaterally into the hippocampus of these mice. The Barnes maze was used for 
learning, memory, naviga/on and the NovelObject Recogni/on Test (NORT) for recogni/on 
memory. Anxiety-like behavioural protocols were also performed before cogni/ve evalua/on 
to establish anemo/onal baseline. We then analysed the inhibitory cell subpopula/ons by 
immunofluorescence image analysis. CB1-flox mice carrying a hippocampal CB1dele/on in 
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different cell types presented different changes in cogni/ve processes compared to control 
likermates. CB1 dele/on from all neurons produceda specific decrease in the spa/al strategy 
in the Barnes Maze, and an impairment in the recogni/on memory in males. Specific CB1 
dele/on fromhippocampal interneurons affected the innate emo/onal response in females. 
Hippocampal CB1 dele/on in astrocytes presented an impairment in learningand memory 
performance. Field excitatory postsynap/c poten/als (fEPSPs) were evoked in CA1 stratum 
radiatum by s/mula/ng Schaffer collaterals (SCs)with a tetanic s/mula/on (4 trains at 100 Hz 
for 1 s; 30 s intervals) to induce long term poten/a/on (LTP). This plas/city was absent 
neuronal or astrocy/cCB1 deleted males. Finally, different expression pakerns of hippocampal 
cells were observed and quan/fied in the immunohistochemistry assays. 
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Widespread reversible reducBon in brain myelin content upon marathon running 

Pedro Ramos-Cabrer1,2*, Alberto Cabrera-Zubizarreta3,4*, Daniel Padró1, Mario Matute-
González5, Alfredo Rodríguez-An/güedad6, Carlos Matute7 

1-CIC biomaGUNE, BRTA, San SebasMán, Spain, 2-Ikerbasque, Bilbao, Spain, 3-Neuroradiology 
Department, HT Médica, Jaén, Spain, 4-Osatek MRI Unit, Galdakao Hospital; Galdakao, Spain, 
5-Radiology Department, Hospital Clinic Barcelona; Barcelona, Spain, 6-Biocruces and 
Department of Neurology, Cruces University Hospital, Barakaldo, Spain, 7-Achucarro Basque 
Center for Neuroscience, University of the Basque Country (UPV/EHU), CIBERNED, Leioa, Spain; 
*Equal contribuMon 

Recent evidence suggests that myelin lipids may act as glial energy reserves when glucose is 
lacking, a hypothesis yet to be solidly proven. Hereby, we carried out an observa/onal study, 
for which no pre-registra/on was required, to examine the effects of running a marathon on 
myelin content by MRI. Our findings show that marathon runners undergo widespread myelin 
decrease at comple/on of the effort. This reduc/on involves white and gray maker and 
includes primary motor and sensory cor/cal areas and pathways, as well as the corpus 
callosum and internal capsule. Notably, myelin levels recover within two months ajer the 
marathon. These results reveal that myelin use and replenishment is an unprecedented form 
of metabolic plas/city aimed at maintaining brain func/on during extreme 
condi/ons.Supported by Spanish Ministry of Science and Innova/on and Universi/es, Basque 
Government, CIBERNED Network-Ins/tuto Carlos III, and Ikerbasque Founda/on. 
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Transcriptomic study in the hippocampus of centenarians reveal high levels of 
metallothioneins associated with successful aging 

Ander Saenz-Antoñanzas 1, Ander Matheu 1,2,3 

1 Cellular Oncology group, BiodonosMa Health Research InsMtute, San SebasMan, Spain2 CIBER 
de Fragilidad y Envejecimiento Saludable (CIBERfes), Madrid, Spain3 IKERBASQUE, Basque 
FoundaMon for Science, Bilbao, Spain 

Aging is a systemic, mul/factorial and degenera/ve process characterized by the deteriora/on 
and loss of physical and mental capaci/es. Different individuals display diverse aging 
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trajectories and some individuals can give clues about how to age in a healthy way. 
Centenarians exhibit extreme longevity and this is commonly accompanied by fewer 
comorbidi/es, beker cogni/ve func/on and greater quality of life. Different approaches have 
been used to decipher the biology and gene/cs of centenarians, however, these studies have 
been performed mostly in blood samples and the mechanisms responsible for promo/ng the 
maintenance of cogni/on and long-lived aging that characterize centenarians are largely 
unknown. We addressed this ques/on by performing transcriptomic studies on human 
hippocampus samples from individuals of different ages (centenarians, septuagenarians and 
young).      We iden/fied a differen/al gene expression pakern in the brain of centenarians 
compared to the other two groups. In par/cular, members of the metallothioneins (MTs) 
family of genes were highly expressed in the hippocampus of centenarian individuals. MTs are 
low molecular weight proteins with the ability to bind heavy metals such as Zinc or Copper 
that play an important role in their detoxifica/on when they reach high concentra/ons. Our 
omic findings were validated in two independent cohorts at mRNA and protein level. At 
cellular level, we revealed that MTs were mainly expressed by astrocytes. Func/onal studies 
in primary astrocyte culture revealed the role of MTs on their viability and ac/vity. Indeed, 
silencing of MT1 or MT3 resulted in decreased prolifera/on, increased apoptosis and 
senescence together with increased expression of inflammatory genes.      Overall, our results 
show that the hippocampus of centenarians display high levels of MTs, which are mainly 
expressed by astrocytes becoming a defensive mechanism that could provide neuroprotec/on 
in the brain during aging. 
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EvaluaBon of potenBal cogniBve effects of psilocybin in naive mice 

Mar{nez-Álvarez, N.(1); Munarriz-Cueva, E.(1,2); Erkizia-Santamaría, I.(1); Hernández-
Hernández, E.(1,3); Erdozain, A.M.(1,2); Meana, J.J.(1,2,3); Ortega, J.E.(1,2,3) 

(1)Department of Pharmacology, University of the Basque Country UPV/EHU, Leioa, Bizkaia, 
Spain. (2)Centro de InvesMgación Biomédica en Red de Salud Mental, InsMtuto de Salud Carlos 
III, Spain. (3)Biobizkaia Health Research InsMtute, Barakaldo, Bizkaia, Spain 

Background: Psilocybin is a natural hallucinogenic alkaloid that has demonstrated promising 
therapeu/c poten/al for a variety of disorders, such as depression or anxiety. Nevertheless, 
the mechanism underlying its efficacy remains unclear. Psilocybin has also been proposed to 
affect specific cogni/on-associated domains such as cogni/ve flexibility, which is frequently 
associated with cogni/ve impairments observed in various psychiatric disorders.Aim: We 
aimed to evaluate the long-term cogni/ve effects of psilocybin on learning and cogni/ve 
flexibility.Methods: To assess the effects of psilocybin on different cogni/ve domains, two 
cohorts of adult C57BL/6J male mice were used. Cohort 1 underwent Pairwise Visual 
Discrimina/on and Reversal Learning (PVD/RL) behavioral test in the automated Bussey-
Saksida Touchscreen Operant Chamber for mice. This cohort was used to assess visual learning 
(discrimina/on between two different s/muli) along with cogni/ve flexibility. Cohort 2 was 
assigned to Barnes Maze (BM) test, with an acquisi/on phase (to assess spa/al learning) and 
a reversal phase (to assess cogni/ve flexibility). Mice were randomly assigned to psilocybin 
(n(PVD/RL)=14, n(BM)=15) or saline (n(PVD/RL)=13, n(BM)=12) groups. Two doses of 
psilocybin (1 mg/kg, i.p.) or saline were administered. This dose was selected on the basis of 
its maximal psychedelic-like effect elicited in mice. All results were analysed using unpaired t 
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test or two-way repeated measures ANOVA, followed by Bonferroni post hoc test. Results: In 
cohort 1, control mice successfully completed the 5-phase pre-training of the PVD/RL tasks 
(habitua/on, ini/al touch training, must touch s/muli, must ini/ate and punish incorrect). No 
significant differences were found between control and psilocybin group during any of the 
pre-training stages. During task, all mice demonstrated learning evidence by improving the 
percentage of correct choices along /me in both acquisi/on (F trial(3.391, 77.32)=12.52, 
p<0.0001) and reversal learning (F trial(3.336, 76.72)=26.89, p<0.0001) phases. No effect of 
psilocybin was found when evalua/ng the percentage of correct choices along sessions, in 
either acquisi/on or reversal learning phases. During Barnes Maze, cohort 2 mice exhibited 
task learning, evidenced by progressive reduc/on in primary latency to target, as revealed by 
significant effect of trial in acquisi/on (F trial(7, 198) = 4.837, p<0.0001) and reversal (F 
trial(5,259)=38.68, p<0.0001) learning phases. No effect of psilocybin was found in primary 
latency in either acquisi/on or reversal phases.Conclusions: Administra/on of two systemic 
doses of psilocybin had no effect on spa/al or non-spa/al associa/ve learning, nor in cogni/ve 
adapta/on to new environmental con/ngencies. Other experimental approaches, such as the 
use of animal models for the assessment of cogni/ve deficiencies, or a broader test bakery 
should be considered for future studies. Conflicts of interest: JJM is supported by an 
unrestricted grant from Janssen. The rest of the authors declare no conflict of 
interest.Funding: This work was supported by MCIN/AEI/10.13039/501100011033 (PID2021- 
123508OB-I00) and the Department of Educa/on (IT-1512-22) of Basque Government. E.H.-H 
holds grant FJC2022-048338-I, funded by MCIN/AEI/10.13039/501100011033 and by the 
European Union NextGenera/on EU/PRTR. I.E-S and N.M-A received a predoctoral fellowship 
from UPV/EHU (PIF19/308) and Basque Government (PRE_2022_1_0256), respec/vely.  
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QuanBficaBon of reading circuits in the ventral occipitotemporal cortex 

Lei, Yongning 1,  Linhardt, David 2, Paz-Alonso, Pedro M.  1,3, Lerma-Usabiaga, Garikoitz  1,3 

1 BCBL. Basque Center on CogniMon, Brain and Language, San SebasMán, Gipuzkoa, Spain2 
High Field MR Center, Medical University of Vienna, Austria3 IKERBASQUE. Basque FoundaMon 
for Science, Bilbao, Bizkaia, Spain 

Substan/al evidence shows that one of the circuits suppor/ng reading is located in the ventral 
occipito-temporal cortex (VOTC), a region that was first func/onally iden/fied and 
denominated visual word form area (VWFA). Recent evidence combining func/onal, 
structural, and quan/ta/ve MRI suggests that the VOTC can be segregated into at least two 
sub-regions: one involved in visual feature extrac/on in the posterior occipito-temporal sulcus 
(pOTS), and one implicated in integra/ng with the language network in the middle occipito-
temporal sulcus (mOTS). Due to the heterogeneity of func/onal localizers, it is usually difficult 
to know if the same cor/cal region is being located across studies and if the results of the 
analyses are comparable. The aim of the present work was to develop a single-subject 
mul/modal VOTC word recogni/on localizer, replicable across different labs and studies. Our 
experiment followed a dense-sampling (5 repe//ons) strategy with 5 par/cipants. We 
acquired fMRI reading region localizers, and structural MRI scans (diffusion MRI, T1w images). 
Our results revealed that by combining mul/modal MRI measurements we can segregate 
three different reading regions at the individual subject level and that with 5 repe//ons, we 
can measure the variability of the localiza/on. Furthermore, we developed and tested a 
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shorter localizer capable of capturing similar individual variability, that will be made available 
to the scien/fic community. In sum, here we propose a new protocol to harmonize inter-lab 
and inter-study visual word recogni/on, which will be cri/cal to advance our understanding of 
the role of the VOTC in neurobiology of reading.  
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Fa)y acid dysregulaBon in astrocytes: A driver of ALS neurodegeneraBon 
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InnovaMon), Madrid, Spain.3) Department of Physiology, University of the Basque Country 
(UPV/EHU), Leioa, Spain.4) Department of Neurology, DonosMa University Hospital, 
Osakidetza Basque Health Service, San SebasMán, Spain.5) Faculty of Medicine, University of 
the Basque Country, San SebasMán, Spain.6) Faculty of Medicine, University of Deusto, Bilbao, 
Spain.7) Ikerbasque, Basque FoundaMon for Science, Bilbao, Spain.8) Department of Health 
Sciences, Public University of Navarra (UPNA), Pamplona, Spain. 

Amyotrophic lateral sclerosis (ALS) is a rapidly progressive motor neuron disease lacking 
effec/ve treatment. Lipids serve crucial roles in the central nervous system as membrane 
components, signaling molecules, and energy stores. During periods of high neuronal ac/vity, 
astrocytes support energy demands by u/lizing energy from lipid acyl groups through 
oxida/ve phosphoryla/on, which they can handle beker than neurons due to enhanced an/-
oxida/ve stress mechanisms. Given the emerging evidence implica/ng glial cells in ALS 
pathogenesis and the recognized dysregula/on of lipid metabolism in ALS, we inves/gated 
how ALS-associated factors, focusing on TDP-43 loss-of-func/on, affect astrocyte metabolism 
and its impact on lipid processing and neuronal health. Using astrocyte models from rat 
primary cultures and human iPSCs, we found impaired energy produc/on pathways in TDP-43 
knockdown astrocytes, poten/ally linked to disrupted faky acid oxida/on and accumula/on 
of saturated species. Pharmacological interven/ons targe/ng saturated faky acid produc/on 
rescued these effects in Drosophila melanogaster models of TDP-43 dysfunc/on. These 
findings highlight poten/al therapeu/c targets and strategies for ALS treatment. 
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GCN2 inhibiBon reduces mutant SOD1 clustering and toxicity and delays disease progression 
in an Amyotrophic Lateral Sclerosis mouse model. 
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Health Research (IdiSNA), Pamplona, Spain. (5) Vall d'Hebron Research InsMtute (VHIR), 
MulMple Sclerosis Center of Catalonia (Cemcat), Neuroimmunology Department, Barcelona, 
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Amyotrophic lateral sclerosis (ALS) is a fatal disease caused by the death of motoneurons that, 
unfortunately, has no cure. Although mostly sporadic, about 10% of ALS pa/ents suffer 
familial, inheritable forms of the disease (fALS). fALS-causing gene muta/ons have uncovered 
the diverse e/ology of fALS and sporadic ALS, but also common molecular hallmarks such as 
protein misfolding and ac/va/on of the Integrated Stress Response (ISR). The ISR is an 
intracellular homeosta/c mechanism ini/ated by four stress-sensing kinases (PKR, PERK, 
GCN2, and HRI) which, upon ac/va/on, reprogram transla/on to promote a coping gene 
expression program; however, under chronic stress, the ISR can signal apoptosis.Muta/ons in 
the SOD1 gene cause fALS leading to abnormal protein aggrega/on in pa/ents and models. 
We previously developed an ALS neuronal model based on the mutant allele SOD1 G93A 
expression that recapitulates mutant ISR ac/va/on and neuronal death, and found that a 
downstream inhibitor of the ISR (ISRIB) improved neuronal survival. S/ll, the stress-sensing 
kinase accoun/ng for ISR ac/va/on and the ISRIB neuroprotec/ve mechanism remains 
unknown. Here, the effect of pharmacological and gene/c inhibi/on of specific ISR 
components was analyzed in ALS SOD1-based experimental models. Changes in SOD1-
dependent clustering rates and the risk of neuronal survival (by longitudinal survival analysis) 
were analyzed in HEK293 cells and rat primary neurons. ALS disease progression was 
evaluated in the SOD1G93A transgenic mouse; symptomatology with a clinical score, muscle 
denerva/on with longitudinal electromyography analysis and strength with the hanging-wire 
test. We found that ISRIB reduces SOD1 clustering. Interes/ngly, both CRISPR/Cas9-dependent 
GCN2 protein level reduc/on and its pharmacological ac/vity inhibi/on robustly prevented 
mutant SOD1 foci forma/on and improved neuronal survival. Moreover, GCN2 
pharmacological inhibi/on in fALS SOD1G93A transgenic mice delayed muscle denerva/on, 
strength loss, weight loss, and the appearance of ALS symptoms. This work strongly suggests 
a previously undescribed key role of GCN2 in the pathology of SOD1-based ALS models. 
Therefore, we propose GCN2 as poten/al therapeu/c target for ALS. 
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Retromer-mediated recruitment of the WASH complex involves discrete interacBons 
between VPS35, VPS29 and FAM21 
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Endosomal trafficking ensures the proper distribu/on of lipids and proteins to various cellular 
compartments, facilita/ng intracellular communica/on, nutrient transport, waste disposal, 
and the maintenance of cell structure. Retromer, a peripheral membrane protein complex, 
plays an important role in this process by recrui/ng the associated ac/n-polymerizing WASH 
complex to establish dis/nct sor/ng domains. The WASH complex is recruited through the 
interac/on of the VPS35 subunit of retromer with the WASH complex subunit FAM21. Here, 
we report the iden/fica/on of two separate fragments of FAM21 that interact with VPS35, 
along with a third fragment that binds to the VPS29 subunit of retromer. The crystal structure 
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of VPS29 bound to a pep/de derived from FAM21 shows a dis/nc/ve sharp bend that inserts 
into a conserved hydrophobic pocket with a binding mode similar to that adopted by other 
VPS29 effectors. Interes/ngly, despite the network of interac/ons between FAM21 and 
retromer occurring near the Parkinson’s disease-linked muta/on (D620N) in VPS35, this 
muta/on does not significantly impair the direct associa/on with FAM21 in vitro. 
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Parkinson’s disease (PD) is a neurodegenera/ve process characterized by the presence of 
Lewy bodies in different brain regions, affec/on of many neurotransmiker systems and 
manifesta/on of motor and nonmotor symptoms. These laker ones ojen appear before the 
motor symptomatology and highly impact on the life quality of the pa/ents. Interes/ngly, the 
locus coeruleus (LC) that contains the highest density of noradrenergic neurons in the brain, 
is among the brain stem areas first displaying Lewy bodies in the disease, and is associated 
with prodromal non-motor symptoms. Despite its small size, it projects to almost all brain 
areas and exerts a key influence on the homeostasis of dopaminergic networks. The aim of 
this study is to examine the noradrenergic dysfunc/on in Parkinson Disease. For that, we 
studied the impact of alpha-synuclein overexpression in the LC at molecular, func/onal, and 
behavioural levels in a pre-symptoma/c rodent model of PD. Through these data, we can gain 
a beker understanding of how noradrenergic dysregula/on occurs at the earliest stages of PD, 
and iden/fy poten/al therapeu/c strategies to dampen PD progression.Funding: Grant PID2 
021-126434OB-I00 funded by MCIN/AEI/ 10.13039/501100011033 and ERDF A way of making 
Europe. It has also been funded by the Basque Government (IT1706-22, PUE21- 03) and the 
UPV/EHU (COLAB20/07). This research was conducted in the scope of the Transborder Joint 
Laboratory (LTC) non-motor Comorbidi/es in Parkinson’s Disease (CoMorPD). JR holds a PhD 
grant from the University of the Basque Country. 
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Alpha-synuclein overexpression induces axonal pathology preceding dopaminergic cell loss 
in a mouse model of Parkinson's disease 
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Parkinson's disease (PD) is the most common chronic neurodegenera/ve movement disorder. 
Its pathophysiology is mainly associated with the progressive loss of dopaminergic neurons in 
the substan/a nigra pars compacta (SNc) and the presence of intracytoplasmic inclusions 
called Lewy bodies. The alpha-synuclein (alpha-syn) protein is the primary component of Lewy 
bodies and plays an essen/al role in the development and progression of the disease. Axonal 
pathology is a prominent feature in PD preclinical models characterised by swelling and 
fragmenta/on of affected axons as the disease progresses. The main objec/ve of this study 
was to assess axonal pathology induced by the overexpression of human alpha-syn, 
specifically in projec/on sites of SNc dopaminergic neurons, and examine whether these 
altera/ons precede the loss of SNc cells.Mice received uni- or bilateral intranigral injec/on of 
adeno-associated viral vectors encoding human alpha-syn (AAV-halpha-syn) and were 
sacrificed at 60 or 120 days post-surgery (n=4 in each group). At these /me points, using 
immunohistochemical techniques for tyrosine hydroxylase (TH) and alpha-syn 
immunolabelling, axonal morphological changes were analysed at the level of the striatum by 
quan/fying the density of axonal varicosi/es, also known as axonal swellings, with two 
methods: stereological quan/fica/on and ImageJ macro-based workflow. While the density 
of dopaminergic cells in the SNc was not significantly reduced at 60 or 120 days, axonal 
swellings were already evident in the striatum. Indeed, loss of striatal TH reac/vity was 
observed as early as 60 days and con/nued to decrease at 120 days in bilaterally injected mice. 
Notably, striatal TH+ op/c density showed a significant correla/on with the amount of axonal 
swellings using both stereological quan/fica/on with Spaceballs and the mean posi/ve area 
calculated in Fiji (r=0.53, p=0.041 and r=0.82, p<0.001, respec/vely). The intraclass correla/on 
coefficient of both methods was 0.624 (p=0.004). However, the amount of axonal swellings 
did not correlate with alpha-syn expression. Our results suggest that alpha-syn induces axonal 
pathology, and that axonal swellings precede dopaminergic axonal and cell loss.Supported by 
grants from the Basque Government (PIBA 2019-38; PU21-03) and the University of the 
Basque Country (COLAB20/07; GIU19/092). This research was conducted in the scope of the 
Transborder Joint Laboratory (LTC) non-motor CoMorbidi/es in Parkinson’s Disease 
(CoMorPD). No conflict of interest. MZ is supported by a UPV/EHU fellowship. 
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Ntera-2 pluripotent human embryonic carcinoma stem cells (NT2 cells) offer a valuable 
pla�orm for exploring the mechanisms underlying neural cell differen/a/on due to their 
ability to differen/ate into various neural cell types, including neurons and astrocytes and 
have been even proposed as a tool for regenera/ve medicine in brain lesions. The role of 
PLC≈í‚â§1 in cell cycle regula/on and differen/a/on has been extensively documented across 
various cell lines, including NT2 cells [1]. Indeed, gene silencing of PLC≈í‚â§1 prevents AraC-
induced neuronal differen/a/on, whereas transient overexpression of PLC≈í‚â§1a or 
PLC≈í‚â§1b in the absence of differen/a/on inducers drives differen/a/on towards neurons 
and astrocyte-like cells, underlining the essen/al and sufficient role of PLC≈í‚â§1 in the 
differen/a/on of NT2 cells [2]. Here, we sought to inves/gate the role of the two splicing 
variants PLC≈í‚â§1a and PLC≈í‚â§1b and their localisa/on or not in the cell nucleus in the final 
cell fate decision. To this end, we overexpressed PLC≈í‚â§1a and PLC≈í‚â§1b and their 
corresponding nuclear localiza/on mutants PLC≈í‚â§1a-M2b and PLC≈í‚â§1b-M2b, which are 
reported to localize en/rely in the cytoplasm, and conducted combined neurochemical and 
morphometric analyses. Cell phenotypes, classified on the basis of NF200 and GFAP 
immunostaining intensity, were morphometrically analysed according to González-Burguera 
[3]. Results demonstrated that cells with a NF200High/GFAPLow phenotype, indica/ve of a 
neuronal iden/ty, exhibited significantly larger Ferret’s diameter and higher aspect ra/o 
values compared to NF200Low/GFAPHigh cells, which displayed markedly higher circularity 
and solidity scores typical of astroglial cells. Using this approach to classify cells into neuronal 
and non-neuronal phenotypes, we showed that overexpression of PLC≈í‚â§1a promoted a 
higher propor/on of neuronal cells compared to PLC≈í‚â§1b, whereas nuclear localiza/on 
mutants PLC≈í‚â§1a-M2b and PLC≈í‚â§1b-M2b led to a significant reduc/on in neuronal cell 
counts and a corresponding increase in glial cell numbers compared to the na/ve isoforms. 
Collec/vely, our findings highlight the cri/cal interplay between PLC≈í‚â§1 splicing variants 
and their subcellular localiza/on in governing neural differen/a/on and providing valuable 
insights into the complex regulatory mechanisms underlying neural development.Key words: 
NT2 cells, differen/a/on, PLC≈í‚â§1, splicing variants, nuclear localiza/on. REFERENCES[1] 
González-Burguera I, Ricobaraza A, Aretxabala X, Barrondo S, García del Caño G, López de 
Jesús M, Sallés J. Highly efficient genera/on of glutamatergic/cholinergic NT2-derived 
postmito/c human neurons by short-term treatment with the nucleoside analogue cytosine 
beta-D-arabinofuranoside. Stem Cell Res. 2016 Mar;16(2):541-51. doi: 
10.1016/j.scr.2016.02.038. Epub 2016 Mar 3. PMID: 26985738.[2] Suzanne Scarlata, Imanol 
González-Burguera, Guanyu Lin et al. PLC≈í‚â§1 By-Passes Early Growth Response -1 to Induce 
and Maintain the Differen/a/on of Neuronal Cells, 16 January 2024, PREPRINT (Version 1) 
available at Research Square [hkps://doi.org/10.21203/rs.3.rs-3717468/v1].[3] González-
Burguera I, Ricobaraza A, Aretxabala X, Barrondo S, García Del Caño G, López de Jesús M, Sallés 
J. Data for the morphometric characteriza/on of NT2-derived postmito/c neurons. Data Brief. 
2016 Apr 13;7:1349-54. doi: 10.1016/j.dib.2016.04.021. PMID: 27158648; PMCID: 
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Cerebral organoids represent a promising cell culture model for inves/ga/ng human 
neurodegenera/ve diseases given their three-dimensional architecture, cellular diversity and 
intercellular interac/ons, offering significant advantages over other stem cell-derived 
cultures. Recently, a novel cell culture model, termed assembloid, has advanced in vitro 
research. These assembloids consist of fused organoids differen/ated into dis/nct brain 
regions where cells can migrate and establish connec/ons, thus mimicking the interac/ons 
observed in the living nervous system.In this project, we are developing an in vitro model to 
study Parkinson’s disease (PD) and Frontotemporal Demen/a (FTD) by fusing three 
regionalized brain organoids: cortex (CX), striatum (ST), and midbrain (MB). Using this 
assembloid model, our aim is to analyze the neurotoxic effects resul/ng from exposure to 
alpha-synuclein (alpha-syn) preformed fibrils (PFF) and TDP-43 protein in the substan/a nigra 
-specifically the nigrostriatal pathway- in PD and the cortex in FTD.Preliminary results show 
that our brain organoids express region-specific markers and point out a significant reduc/on 
in tyrosine hydroxylase (TH) levels in assembloids exposed to alpha-syn PFF. Future 
perspec/ves include assessing the effects of TDP-43 exposure and conduc/ng a more 
comprehensive characteriza/on of the molecular response to both alpha-syn and TDP-43 
pathological proteins. 
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Throughout the past few years, the field of CNS gene therapy has witnessed acon/nuous race 
for the development of novel AAV capsid variants that can bypass theBBB upon systemic 
delivery. Among exis/ng possibili/es, Voyager Therapeu/cs(Cambridge, MA) recently 
developed several AAV9 capsid variants by taking advantageof a RNA-driven screen pla�orm 
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known as TRACER (see PMID: 33553485). Here we took advantage of the AAV9-P31 capsid 
variant for modeling Parkinson’s disease in naive, non-transgenic mice. To this aim, AAV9-P31 
encoding the human tyrosinasegene (the enzyma/c precursor of neuromelanin) was 
delivered in the retro-ocular plexusof C57BL/6 mice. One cohort of animals was euthanized 
four weeks post-AAV delivery,whereas another cohort was sacrificed with a follow-up /me of 
16 weeks. In all animals,the conducted histological processing revealed a specific, /me-
dependent pigmenta/onof dopaminergic neurons located in the substan/a nigra pars 
compacta and the ventraltegmental area, together with a weaker pigmenta/on of 
noradrenergic neurons in thelocus coeruleus. Moreover, preliminary results suggested the 
presence ofintracytoplasmic inclusions posi/ve for tradi/onal markers of Lewy body 
pathology suchas P62 and alpha-synuclein. Therefore, the conducted approach enabled 
thedevelopment of a novel preclinical mice model of Parkinson’s disease mimicking theknown 
neuropathological hallmark of this disorder, including Lewy bodies. By going thisway, it is also 
worth no/ng that intraparenchymal delivery of AAVs will no longer berequired, an issue 
obviously broadening the gene therapy field by allowing theimplementa/on of a whole range 
of novel therapeu/c strategies. 
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Parkinson's disease (PD) is a complex neurodegenera/ve disorder characterized by the 
selec/ve death of dopaminergic neurons in the substan/a nigra (SN). While most cases are 
sporadic, certain types of Parkinson's have been associated with specific gene/c muta/ons. 
To advance our understanding of the disease, we have characterized a three-dimensional (3D) 
cellular model based on a muta/on associated with the disease, the E46K muta/on in the 
alpha-synuclein gene, iden/fied in a Basque family with a history of parkinsonism and Lewy 
body demen/a.We first focused on op/mizing midbrain differen/a/on in 3D using induced 
pluripotent stem cell (iPSC) lines from The Jackson Laboratory carrying the E46K muta/on, as 
well as the isogenic control line in which the muta/on has been reversed. We compared the 
effect of different culture matrices -porcine brain extracellular matrix (ECM) and/or synthe/c 
ECM (Geltrex) and condi/ons (embedding or not)- on the induc/on of midbrain dopamine 
neurons in a 3D organoid model by analyzing the presence of midbrain progenitors and 
neurons by immunofluorescence at 30 and 45 days. Quan/fica/on of FOXA2, a transcrip/on 
factor necessary for midbrain dopamine neuron specifica/on and Tyrosine Hydroxylase (TH) 
the rate-limi/ng enzyme for dopamine biosynthesis showed that addi/on of liquid matrices, 
such as liquid brain ECM, alone or in combina/on with Geltrex were op/mal for the /med 
induc/on of dopamine neurons. For reference we also mapped these markers in post-mortem 
human /ssue samples to have an accurate physiological model control. In addi/on, we have 
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started to analyze whether there are differences in the expression of alpha-synuclein in TH 
posi/ve neurons in the midbrain organoids with and without the E46K muta/on. 
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Glial cells, abundant in the central nervous system (CNS), are essen/al for brain development, 
func/on, and homeostasis. Oligodendrocytes produce and maintain myelin sheaths, 
facilita/ng rapid signal transmission. Astrocytes provide structural support, regulate the 
blood-brain barrier permeability, and maintain the extracellular environment. They also 
contribute to the response to injuries like Trauma/c Brain Injury (TBI), which induces CNS 
damage through various mechanisms including synap/c dysfunc/on, protein aggrega/on, and 
neuroinflamma/on. Following TBI, oligodendrocytes undergo apoptosis, leading to 
demyelina/on, while, astrocytes ac/vate, proliferate, and show hypertrophy, among others. 
Neddyla/on, a post-transla/onal modifica/on process involving the covalent akachment of 
the ubiqui/n-like protein NEDD8 to substrate proteins, regulates myriad cellular processes, 
including protein degrada/on, signal transduc/on, and cell cycle progression. Its 
dysregula/on has been associated with some pathological contexts such as 
neurodegenera/ve diseases. This mechanism can be modulated using MLN4924 (MLN; 
Pevonedistat), a small-molecule inhibitor of the ini/a/ng enzyme of the neddyla/on cascade 
(NAE1).  Despite exis/ng data on neddyla/on in the CNS, primarily focused on neurons, its 
role in glial cells and TBI is not well understood. Previous results from our group showed that 
the pharmacological inhibi/on of neddyla/on by MLN compromised the viability of 
oligodendrocyte precursor cells under prolifera/on condi/ons and was also crucial for their 
differen/a/on. Following this line of research, this study aimed to inves/gate the role of 
neddyla/on in astrocytes in vitro and in the context of TBI. We demonstrate that, upon the 
inhibi/on of neddyla/on with MLN, astrocytes exhibited reduced viability and dras/c 
morphological changes. Addi/onally, in a preliminary approach where we induced focal TBI in 
mice, we observed increased NEDD8 and NAE1 expression in the ipsilateral brain 24 hours 
post-injury. Interes/ngly, MLN-treated mice demonstrated improved neurological scores 24 
hours ajer injury. These preliminary results suggest that while neddyla/on inhibi/on is 
detrimental under physiological and developmental condi/ons, it may ameliorate the effects 
of TBI by counterac/ng the over-ac/va/on of neddyla/on observed during this process. This 
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study highlights the significant role of neddyla/on in glial cells and suggests further research 
into its mechanisms and therapeu/c poten/al in injury contexts like TBI. 
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Oligodendrocytes generate myelin around axons, which allows for rapid and efficient nerve 
conduc/on and is essen/al for proper cogni/ve func/on of the central nervous system (CNS). 
In Alzheimer's disease (AD), altera/ons in myelinated axons have been described, sugges/ng 
that myelin dysfunc/on may also be a relevant pathophysiological feature of this disease. 
Myelin Basic Protein (MBP) is the major component of the myelin and it is overexpressed in 
AD models. Therefore, we hypothesize that MBP overexpression may promote 
oligodendrocyte dysregula/on and myelin altera/ons in AD.Based on these findings, we 
inves/gated the adeno-associated viral (AAV)-mediated MBP and green fluorescent protein 
(GFP) expression driven by the MBP promoter in cultured oligodendrocytes in vitro. Our data 
showed that MBP mRNA and protein levels were increased in AAV8-MBP promoter-MBP-IRES-
GFP (AAV-MBP-GFP) infected oligodendrocytes compared to AAV8-MBP promoter-GFP (AAV-
GFP) infected control cells. Addi/onally, we stereotac/cally injected adeno-associated viral 
(AAV) vectors in the dentate gyrus of hippocampus of 12-month old 129/Sv mice. AAV8 led to 
a rapid onset of transgene expression (within 2 weeks), with expression persis/ng up to three 
months. Evalua/on of cell types using confocal microscopy and glia and neuron-specific 
an/bodies, revealed that AAV-MBP-GFP and AAV-GFP preferen/ally transduced 
oligodendrocytes. Furthermore, mice injected with AAV8-MBP-GFP showed significant 
changes on search strategies in Barnes maze compared to AAV8-GFP infected mouse 
controls.In conclusion, we have a novel tool to further study the role of MBP overexpression. 
Importantly, our preliminary results support that overexpression of MBP modify the behavior 
of wild type mice towards a similar strategy used by AD mice, highligh/ng the detrimental role 
of MBP overexpression. Further research is needed to clarify the mechanism behind myelin-
associated altera/ons in AD. Funded by MICIU, EITB-Maratoia and Basque Government  
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Human biomodels, which include 2D cell models and 3D organ-like structures derived from 
human iPSCs, have become an essen/al tool to deeply understand and to model the 
biological, biochemical and molecular hallmarks of brain physiopathology, as in 
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Parkinson¬¨¬•s Disease (PD).The principal hallmark of PD is the selec/ve neurodegenera/on 
of dopaminergic neurons. Moun/ng evidences, confirmed by our previous studies in hiPSC-
derived astrocytes and human brain /ssues, suggested that astrocytes contribute to 
dopaminergic neurodegenera/on through decreased homoeosta/c support and loss of 
neuroprotec/on. In order to characterize the metabolic hallmarks of astrocytes in PD, we 
analyzed the mitochondrial ac/vity and Ca2+ homeostasis in hiPSC-derived astrocytes from 
PD pa/ents (LRRK2(G2019S)) and age pared control donors. It has recently been 
demonstrated that the distance between endoplasmic re/culum (ER) and mitochondria 
contact sites (MERCS) is a cri/cal parameter for Ca2+ flux between organelles. Using a novel 
family of gene/c probes (SPLICS), we found that PD astrocytes manifested impairment of 
mitochondrial bioenerge/cs and the altera/on of the normal ER-mitochondrial distance (40-
50 nm long).Taken together, our data indicate that astrocy/c asthenia observed in pa/ent-
derived iPSC cultures with LRRK2(G2019S) muta/on may contribute to neuronal death 
through decreased homoeosta/c support, elevated oxida/ve stress and failed 
neuroprotec/on.Finally, now we have generated and characterized human midbrain 
organoids in order to corroborate these results in a more complex and complete model that 
beker preserves /ssue architecture and cell heterogeneity and interac/ons.Funded by Heath 
Department of Basque Country Government (2022333055), BIOEF (BIO21/COV/012) and 
EMBO Fellowship program.  
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Parkinson's disease (PD) is a progressive neurodegenera/ve disorder associated with a loss of 
dopaminergic neurons (DAN) of the substan/a nigra pars compacta. Mul/ple cellular and 
molecular mechanisms contribu/ng to neuronal cell death include the abnormal 
accumula/on of alpha-synuclein (alphaS) aggregates, mitochondrial dysfunc/on, oxida/ve 
stress, excitotoxicity, proteasomal dysfunc/on and neuroinflamma/on. Due to the complexity 
of neurodegenera/ve diseases, it is not surprising that non-neuronal cells such as microglia, 
are also involved in the pathological progression of PD.Microglia is the most abundant cell 
type involved in the immune response and homeostasis of the central nervous system. They 
con/nuously scan their microenvironment, monitor ongoing synap/c ac/vity, phagocytose 
apopto/c cells, and provide trophic support for neurons. In the context of PD, previous studies 
in pluripotent stem cell-derived macrophages, demonstrate that the excess of alphaS can 
compromise alphaS clearance, and probably contributes to its accumula/on in DAN. 
Therefore, it is crucial to examine the role of microglia in this process and, conversely, to 
understand whether microglial func/on is affected by the presence of an excess of the alphaS. 
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In our previous work, we have established protocols for the differen/a/on of iPSC-derived 
dopaminergic neurons and microglia. Here, we combine both cell lineages and establish a new 
co-culture model which is subsequently insulted with alphaS aggregates, thus establishing an 
in vitro model that beker resembles PD.Our aim is to study the role of microglia in PD and to 
screen for different an/aggregant drug candidates with the objec/ve of developing disease-
modifying drugs that slow or halt the underlying neurodegenera/ve process. Future studies 
will not only focus on the valida/on of the phagocy/c capacity of microglia, but also on the 
immune response to damage, the study of its morphology, the profile of pro- and an/-
inflammatory cytokines, as well as changes in the expression of different receptors. 
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Parkinson's disease (PD) is a neurodegenera/ve disorder characterized by the gradual loss of 
dopamine-producing neurons in the substan/a nigra pars compacta (SNc). The cause of PD is 
unknown, but both gene/c and environmental factors are thought to play a role in the 
development of the disease. Emerging studies have shown that targe/ng glial cells in 
Parkinson's disease may be a poten/al therapeu/c strategy. Oligodendrocyte progenitor cells 
(OPCs) are found in the central nervous system (CNS) that can differen/ate into 
oligodendrocytes, the cells responsible for myelina/ng axons in the CNS. Recent studies have 
suggested that OPCs may have a broader range of func/ons beyond myelina/on, including 
roles in inflamma/on, neuroprotec/on, and synap/c plas/city. The role of OPCs in PD is s/ll 
unknown, however studies have shown that human single-cell transcriptome analysis from 
both SN and cortex have a large popula/on of OPCs in PD subjects, and that PD gene/c risk 
correlates beker with oligodendrocyte lineage cells (OLs) than other cell types in SNc. In our 
study we used human SNCA-overexpressing mice (SNCA-OVX) as an in vivo PD model and 
analyzed OPC gene expression in wild-type and SNCA-OVX mice by RNAseq. 
Immunohistochemical analysis confirmed the dysregula/on observed by RNAseq, namely that 
the OPC popula/on increases in SNc and cortex of SNCA-OVX aged mice, and in addi/on, that 
the morphology of OPCs is also significantly in these animals. Although it is known that 
dopaminergic neurons are rather sparsely myelinated, OPCs could be involved in PD pathology 
given their plas/city and gene/c correla/on with PD. Further studies will be conducted in 
order to establish the func/onal relevance of these findings for the pathophysiology of PD. 
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Achucarro Basque Center for Neuroscience, Science Park of the UPV/EHU, Leioa; IKERBASQUE, 
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Parkinson’s Disease (PD) is the second most prevalent age-related neurodegenera/ve 
disorder, in developed socie/es, ajer Alzheimer’s Disease. Despite its prevalence, PD 
diagnosis is s/ll based on the appearance of the classical bradykinesia, rigidity, and res/ng 
tremor. Pa/ents may, however, present nonmotor symptoms as hyposmia, sleep disorders or 
cogni/ve/mood issues years prior to the onset of the motor signs. The Locus Coeruleus (LC) is 
one of the first areas to exhibit Lewy bodies and neurodegenera/on. Its dysfunc/on is 
associated to the appearance of nonmotor symptoms due to its noradrenergic (NA) 
projec/ons and influence on the homeostasis of dopaminergic (DA) networks. We have set up 
a prodromal mouse model of human alpha-syn overexpression at the LC by viral vector 
stereotaxic injec/ons. Our goal is to characterize cogni/ve and molecular/histological changes 
driven by dysregula/on of the LC-NA system - locally and in projec/ng hippocampal CA1 and 
CA3 regions. Thus, we have started to study behavioural phenotypes as locomo/on and innate 
emo/onal responses, as well as spa/al, recogni/on, and emo/onal memory. Moreover, we 
have analysed structural changes in local inflammatory markers, as astrocytes and microglia, 
together with molecular altera/ons both in glia and neuronal popula/ons. These data, along 
with neurodegenera/on histological studies, provide an insight into how LC-NA dysregula/on 
occurs at very early phases of PD and will lead to the development of further func/onal 
research. Funding: Grant PID2 021-126434OB-I00 funded by MCIN/AEI/ 
10.13039/501100011033 and ERDF A way of making Europe. It has also been funded by the 
Basque Government (IT1706-22, PUE21- 03, PIBA_2020_1_0048) and the UPV/EHU 
(COLAB20/07). This research was conducted in the scope of the Transborder Joint Laboratory 
(LTC) Non-motor Comorbidi/es in Parkinson’s Disease (CoMorPD). LDlHG holds a PhD grant 
from the UPV/EHU. 
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 79 

Parkinson’s disease (PD) is the most common motor neurodegenera/ve disease and to this 
day, remains incurable. PD is characterised by aggregated alpha-synuclein (alpha-syn) forming 
Lewy bodies, the pathological hallmark of PD. Here, we aimed to inves/gate temporal changes 
in motor impairments in a mouse model of early PD induced by alpha-syn overexpression, by 
combining conven/onal manual analysis of the balance beam test with a novel approach using 
machine learning algorithms to automate behavioural analysis. We used markerless pose 
es/ma/on in DeepLabCut together with automated behavioural classifica/on in Simple 
Behavior Analysis for automated video-based animal tracking.Our automated procedure was 
able to accurately detect and quan/fy subtle motor deficits in mouse performances in the 
balance beam test that would have been difficult to score manually. Our novel approach 
provided in-depth informa/on on classifiers such as walking and falls, by genera/ng the 
dura/on and frequencies of uninterrupted, con/nuous behavioural episodes (bouts) 
cons/tu/ng the classifiers. The automated model revealed significant temporal differences 
for the walking behaviour in the mean interval between each behavioural bout, the median 
event bout dura/on and the classifier probability of occurrence in male PD mice, even though 
no sta/s/cally significant loss of tyrosine hydroxylase in the nigrostriatal system was found in 
either sex. These findings are valuable for early detec/on of motor impairments in animal 
models of earlier stages of PD. Here, we provide a user-friendly, step-by-step guide for 
automa/ng video-based quan/fica/on of mouse motor behaviour in the balance beam test, 
with a reproducible and flexible protocol that does not require any significant computa/onal 
or programming skills.This study was funded by Grants from the Basque Government (IT1706-
22) and the Spanish Ministry of Science and Innova/on (MCIN/AEI/10.13039/501100011033; 
PID2 021-126434OB-I00). This research was conducted in the scope of the Transborder Joint 
Laboratory (LTC) non-motor Comorbidi/es in Parkinson’s Disease (CoMorPD). M.Z has a 
fellowship from the University of the Basque Country. 
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Protein O-GlcNAcyla/ons are dynamic post-transla/onal modifica/ons (PTM) that consists of 
the akachment of O-linked N-acetylglucosamine (O-GlcNAc) moie/es to cytoplasmic, nuclear 
and mitochondrial proteins in serine and threonine residues. This PTM regulates many 
biological responses such as stress and nutrient responses and its controlled by a single pair 
of enzymes, O -GlcNAc transferase (OGT) and O-GlcNAcase (OGA). In fact, disrup/ons in the 
O-GlcNAcyla/ons have been associated with cancer, neurodegenera/on and 
neurodevelopmental disorders. Some proteins have shown to be hyper-O-GlcNAcylated in AD 
(e.g. APP and c-Fos), others show decreased levels of O-GlcNAcyla/on (e.g. tau protein). In 
our laboratory, we have iden/fied by LC-MS/MS 60 O-GlcNAcylated proteins that were 
exclusively present in the amyloid beta 1-42 (Abeta1-42) oligomers-s/mulated lysates. 
Galec/n 1 (Gal-1) was one of them, this is a key proten in the regula/on of cell responses, 
controlling different intracellular and extracellular responses. Gal-1 presented two different 



 80 

fragments or pep/des that were O-GlcNAcylated. Both pep/des contained the same single 
residue, the serine (Ser) 8, that could be O-GlcNAcylated.In order to inves/gate the role of O-
GlcNAcylated Gal-1 in cell biology, we studied the migra/on pakern in immortalized human 
microglia and astrocytes, mouse embryonic stem cells (mESCs) and differen/ate astrocytes 
from mESCs. For that, we conducted Wound Healing and Transwell assays and the results 
showed different pakerns in migra/on and different response to the Abeta1-42 oligomers 
s/mula/on. Furthermore, the absence of O-GlcNAcyla/on in Gal-1 promotes an uncontrolled 
migra/on, accentuated in the presence of Abeta1-42. In addi/on, the presence of Abeta1-42 
oligomers also promoted uncontrolled migra/on in Gal-1WT and Gal-1S8C. Based on this 
results, we suggest that O-GlcNAcyla/on of Galec/n-1 controls cell migra/on and its 
necessary for a correct func/on. On top of that, Abeta1-42 also contributes to uncontrolled 
cell responses.On the other hand, we inves/gated whether the phagocytosis pakern was 
altered by of O-GlcNAcyla/on in Gal-1 in human immortalized microglia. The results obtained 
showed that the absence of O-GlcNAcyla/on in Gal-1 promotes an uncontrolled phagocytosis, 
accentuated in the presence of Abeta1-42. These pakern adds up with the migra/on pakern. 
Taken together, we conclude that O-GlcNAcyla/on in Gal-1 is essen/al for a proper migra/on 
and phagocytosis. These results could be a new target in order to characterize and control the 
neurodegenera/on in Alzheimer disease. 
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Nigrostriatal organotypic cultures to study neuromelanin dynamics in dopaminergic circuits 
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It has been recently demonstrated that overexpression of human tyrosinase in the mouse 
substan/a nigra causes neuromelanin accumula/on and dopaminergic cell death in vivo. 
However, likle is known about the dynamic interac/on between extracellular neuromelanin 
and the surrounding microenvironment, including cells and the extracellular matrix. Brain slice 
cultures provide the opportunity to monitor pathological brain circuits and follow cell 
dynamics over /me. Here we have developed a protocol for the prepara/on and maintenance 
of rat organotypic cultures from parasagikal brain slices that preserve the nigrostriatal circuit 
throughout the culture process. We use a 13¬¨‚à´ slicing angle and a customized cocktail of 
small molecules and growth factors, to maximize the integrity of the nigrostriatal pathway and 
ensure the survival of dopaminergic neurons, respec/vely. The slices maintain the basic 
cytoarchitecture of the brain, including glia and the extracellular matrix, but not including 
vessels nor immune system. The cultures can be used to study dopaminergic degenera/on, 
cell-cell and cell-matrix interac/ons and are par/cularly suitable for AAV-mediated 
overexpression of transgenes, brigh�ield or fluorescence /me-lapse live imaging and 
longitudinal studies. Specifically, they allowed us to keep track of dopaminergic cell death in 
the substan/a nigra and neuromelanin accumula/on 20 days ajer AAV-hTyr infec/on. Long-
term real-/me monitoring of the pathological process within the brain parenchyma will 
enable to study the dynamics (accumula/on and clearance) of neuromelanin and possibly 
other aggregates. 
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Neuroendocrinal Sex Related Differences Aper Acute Social Defeat Stress in Pubertal CD1 
Mice 

Nerea Perez Arriazu, Alina Diez Solinska, Oscar Vegas, Garikoitz Azkona 

Department of Basic Psychological Processes and their Development, University of The Basque 
Country (UPV/EHU), 20018 DonosMa-San SebasMan, Spain 

Although social stress-related psychiatric disorders affect mainly to women, most preclinical 
research has been conducted in male mice due to the lack of reliable female social stress 
animal models. Due to the differing social dynamics among sexes, proposed models for one 
sex has resulted inefficient to the other. In our study, a defeat stress protocol, based on the 
appliance of adult male urine, was used. In this context, the objec/ves of the current study 
were twofold: (1) to validate the defeat stress protocol under an acute paradigm in pubertal 
mice; (2) to analyze the possible neuroendocrinal sex discrepancies ajer the defeat stress 
protocol. To this end, male and female pubertal subjects were exposed to the female social 
defeat protocol over a 24-hour period. Behavioral results indicated the correct func/oning of 
the model in the laboratory. Neuroendocrinal results indicate that stressed females showed 
lower progesterone and testosterone compared to their non-stressed counterparts. Overall, 
the current findings remark the need to conduct preclinical research considering always both 
sexes. 

 

P91 

LRRK2 mutaBons induced energy metabolism alteraBons as triggers of neurodegeneraBon 
in models of Parkinson¬¨¬•s Disease 
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Mar/nez,J; Holt,I; Gereñu-Lopetegi,G. 

Biogipuzkoa HRI, UPV/EHU. 

 

Parkinson's disease (PD) represents the second most common neurodegenera/ve disorder, 
and its occurrence is on the rise within our aging popula/on. The loss of dopamine-producing 
neurons, which is at the core of PD, has long been associated with compromised energy 
produc/on within the mitochondria. Meanwhile, ongoing research suggests that irregulari/es 
in lysosomal as well as mitochondrial metabolism play crucial roles in the development of this 
disease. Recent inves/ga/ons have revealed devia/ons in mitochondrial func/on and 
nucleo/de metabolism linked to PD in human neurons. Mitochondria, housing DNA (mtDNA) 
vital for energy produc/on and overseeing autophagy, form a func/onal loop that we propose 
includes defects in mitochondrial respira/on and DNA maintenance. Any altera/ons in these 
pathways, par/cularly in highly suscep/ble cell types as higly energy demanding dopaminergic 
neurons, can poten/ally lead to neuronal cell death and the onset of PD. Our project aims to 
explore the relevance of Parkinson's disease-causing muta/ons, specifically LRRK2 muta/ons, 
in rela/on to mitochondrial func/on, autophagy, and DNA metabolism. We will apply 
fibroblasts extracted from skin biopsies of PD pa/ents carrying LRRK2 muta/ons and 
Drosophila melanogaster models. Through the analysis of func/onal and molecular outcomes 
derived from our models, we demonstrate that hyperac/va/on of LRRK2, causing altera/ons 
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in autophagy, resul/ng in energy source crucial switch that affects mitochondrial oxida/on 
and mtDNA metabolism defects, triggering neuronal survival and locomotor func/on. These 
findings could result in the iden/fica/on of new disease modifying therapeu/c targets against 
LRRK2 muta/ons-derived and non-derived PD. 
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AstrocyBc insulin receptor ablaBon precipitates Alzheimer’s disease onset 
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Universidad Complutense de Madrid, Madrid, Spain. 4 InsMtuto de InvesMgación Sanitaria San 
Carlos (IdISSC), Hospital Clínico San Carlos, Madrid, Spain 

Objec/ves: Insulin is an important regulator of glucose homeostasis and metabolism. 
However, its role in the central nervous system is not yet fully understood. The role of insulin 
and its receptor (i.e. the insulin receptor, IR) in neurons has been widely studied. However, 
the role of insulin ac/on in astrocytes remains unknown. Astrocytes provide structural, 
energe/c and metabolic support to neurons, and also form the blood-brain barrier, being 
indispensable for adequate brain homeostasis. Interrup/on of astrocy/c insulin signalling 
could change those astrocy/c func/ons and thus, alter neuronal ac/vity leading to cogni/ve 
deficiencies. In this line, this study aims to evaluate the impact of astrocy/c IR dele/on on 
Alzheimer’s disease (AD).Methods: In vitro, cellular metabolism was examined using an 
extracellular flux analyzer (Seahorse). In vivo, astrocyte-specific gene abla/on was performed 
using tamoxifen-inducible Cre/LoxP approaches. Once IR dele/on is obtained those mice were 
crossed with APP/PS1 AD mouse model. Brain glucose metabolism was evaluated by 18F-FDG 
PET. Peripheral metabolic characteriza/on was performed by glucose tolerance and insulin 
tolerance tests. Memory was assessed using the Fear condi/oning and Morris Water Maze 
tasks. Beta-amyloid accumula/on was assessed by immunohistochemistry and ELISA. Results: 
IR-ablated astrocytes featured reduced glucose uptake and glycolysis, upon amyloid-beta 
treatment. In our hands astrocy/c IR dele/on precipitates AD pathology in APP/PS1 mice 
inducing cogni/ve deficiencies. This cogni/ve perturbances are accompanied by lower brain 
glucose uptake. Interes/ngly, IR dele/on in astrocytes induced an increase in amyloid-beta 
burden in AD mice. Conclusions: Astrocy/c IR abla/on drives brain and systemic metabolism 
towards a less efficient glucose-handling phenotype and accelerates AD features inducing 
cogni/ve deficiencies and elevated amyloid burden.Key words: Astrocytes, Alzheimer’s 
Disease, insulin receptor, glucose, brain metabolism. 
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Visual informa/on is processed by equivalent structures in all vertebrates. A primary brain 
center in the visual pathway is the tectal mesencephalon. It is thought that this tectal 
mesencephalon -op/c tectum for the non-mammals and superior colliculus for mammals- is 
a conserved structure among species due to its layer organiza/on and shared neuronal inputs 
and outputs. However, sauropsids process major re/nal informa/on through the op/c tectum, 
whereas mammals do it mainly through the thalamus. In addi/on, there is a clear difference 
in the rela/ve size and architecture of the tectal mesencephalon between mammals and 
sauropsids. This important difference may be due to differences on the developmental 
trajectories of both structures: the neurogenesis of different layers, cell type diversity and 
higher transcriptomic heterogeneity. In the present work, we aim to compare and find the key 
differences in the forma/on of the several tectal mesencephali among amniotes. We are 
performing compara/ve immunohistochemistry, cell birthda/ng, retrograde tracing and 
bioinforma/c Seurat integra/on of transcriptomic cell profiles in developing and adult 
samples of key vertebrate species. We are focusing on the neurons of the re/no-tecto-
thalamic visual pathway, and the transcriptomic expression of the op/c tectum and superior 
colliculus. These tectal mesencephali display differences that indicate that even though they 
are conserved at the circuit level, and share an equivalent layer organiza/on pakern, its 
diversity resides on the transcriptomic level. This means that the tectal mesencephalon acts 
as an intermediate point in the divergence of the visual pathway between the re/na, a highly 
conserved structure among different species, and the thalamus, a highly divergent structure 
among different species. 
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MP-004 as a promising candidate targeBng calcium dysregulaBon and oxidaBve stress in 
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1Neuromuscular Diseases Group 2Department of Pediatrics and 3Department of Organic 
Chemistry-I. UPV/EHU- San SebasMán (Spain) 4CIBERNED, InsMtuto de Salud Carlos III- Madrid 
(Spain) 

Calcium dysregula/on and oxida/ve stress are crucial mechanisms leading to photoreceptor 
death in several re/nopathies, such as re/ni/s pigmentosa. Ryanodine receptor type 2 (RyR2), 
endoplasmic re/culum calcium channels, are essen/al for photoreceptor calcium 
homeostasis and RyR2 dysfunc/on has been involved in photoreceptor degenera/on. Our 
group has developed a group of FKBP12 ligands (MP compounds) aiming to restore 
FKBP12/RyR interac/on and rescue abnormal RyR func/on under nitro-oxida/ve stress. Our 
compounds have demonstrated an/oxidant capacity and are able to normalize intracellular 
calcium levels in cardiac and muscle cellular models. Our purpose is to study the therapeu/c 
poten/al of MP-004 in re/ni/s pigmentosa and unravel its mechanism of ac/on. To this end, 
we have evaluated its efficacy in rescuing H2O2-induced cell toxicity and calcium 
dysregula/on in the photoreceptor cell line 661W. In addi/on, we also evaluated its efficacy 
in the rd10 mouse model of re/ni/s pigmentosa, which carries a muta/on in the PDE6B gene 
that triggers photoreceptor death from postnatal day 16. Our results support MP-004 as an 
interes/ng candidate for re/ni/s pigmentosa by targe/ng calcium dysregula/on and oxida/ve 
stress, and ul/mately preven/ng photoreceptor cell death. 
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Amyloid oligomers dysregulate oligodendrocyte differenBaBon and myelinaBon via PKC in 
the spinal cord of zebrafish larvae 
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Amyloid oligomers (Abetao) have been proposed as candidates to induce oligodendrocyte 
(OL) and myelin dysfunc/ons, which are early events in Alzheimer’s disease (AD) pathology. 
However, likle is known about how Abetao affect OL differen/a/on and myelina/on in vivo, 
and the underlying molecular mechanisms. In this study, we inves/gated the effects of a brain 
intraventricular injec/on of Abetao on OLs and myelin in the developing spinal cord of 
zebrafish larvae. Using quan/ta/ve fluorescent in situ RNA hybridiza/on assays, we 
demonstrated that Abetao alter myrf and mbp mRNA levels and the regional distribu/on of 
mbp during larval development, sugges/ng an early differen/a/on of OLs. Through live 
imaging of Tg(myrf:mScarlet) and Tg(mbp:tagRFP) zebrafish lines, both crossed with 
Tg(olig2:EGFP), we found that Abetao increased the number of myrf+ and mbp+ OLs in the 
dorsal spinal cord at 72 hpf and 5 dpf, respec/vely, without affec/ng total cell numbers. 
Furthermore, Abetao also increased the number of myelin sheaths per OL and the number of 
myelinated axons in the dorsal spinal cord compared to vehicle-injected controls. Interes/ngly, 
the treatment of Abetao-injected zebrafish with the pan-PKC inhibitor G6983 restored the 
aforemen/oned altera/ons in OLs and myelin to control levels. Altogether, not only do we 
demonstrated that Abetao induce precocious oligodendroglial differen/a/on leading to 
dysregulated myelina/on, but we also iden/fied PKC as a key player in Abetao-induced 
pathology. 
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Fundazioa, Leioa, Spain. 

Ischemic stroke results from decreased cerebral blood flow, leading to cellular death due to 
oxygen and nutrient depriva/on. Addi/onally, subsequent recanaliza/on also influences the 
course of the ischemic event. A key challenge in trea/ng ischemic stroke is developing 
neuroprotec/ve strategies to protect the brain before and during recanaliza/on [1]. Due to 
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their versa/le proper/es, human Dental Pulp Stem Cells (hDPSCs) are promising candidates in 
/ssue regenera/on therapy. Known for their immunomodulatory and neurotrophic 
capabili/es, hDPSCs are par/cularly interes/ng because of their poten/al to differen/ate into 
various cell lineages, including vascular cells. Previous studies have demonstrated that hDPSCs 
can differen/ate into both endothelial cells and pericytes, and even give rise to complete 
blood vessels in the brain of nude mice ajer cell inocula/on [2]. This study aimed to 
inves/gate whether intracaro/dally grajed hDPSCs could integrate and promote 
neovasculogenesis in the brain of ischemic rats. Furthermore, we evaluated the impact of 
hDPSC grajing on the recovery of ischemic animals and s/mula/on of neurogenesis 
processes. For this purpose, hDPSCs isolated from the third molars of healthy donors were 
ini/ally cultured in standard media for amplifica/on and then transferred to serum-free media 
for ten days to promote vascular differen/a/on. Subsequently, hDPSCs were inoculated via 
right caro/d artery into Sprague-Dawley male rats previously induced to ischemic condi/ons 
induced by 75 minutes of middle cerebral artery occlusion (MCAO). The neurological state of 
ischemic animals was periodically assessed to compare the recovery of cell-grajed and 
control rats. Fourteen days ajer the ischemic events, animals were injected with labelled 
lec/n for imaging vasculature and sacrificed with 4% PFA perfusion. Post-fixed brain, liver, and 
spleen /ssues were dissected and processed for immunohistochemical analysis. hDPSCs were 
labelled with Stem121 human marker and our intra-arterial administra/on allowed grajed 
cells not only to reach the infarct core but to contribute to in situ neovasculariza/on, 
par/cularly in the periphery of the brain lesion. Interes/ngly, hCD31+ hDPSCs were found in 
func/onal blood vessels surrounded by astrocytes, as confirmed by lec/n and GFAP labelling. 
Some isolated hDPSCs were also engrajed in liver and spleen sec/ons with no signs of tumour 
genera/on. Neurological assessment showed a tendency for hDPSC-grajed animals to have 
beker recovery. Finally, DCX staining did not reveal differences in neurogenesis between the 
two groups, but indicated a higher migra/on of neural progenitors towards the affected zone 
ajer cell grajing. Overall, the use of hDPSCs for brain vasculature regenera/on appears highly 
promising as a strategy for trea/ng brain ischemic stroke and other neurovascular 
disorders.[1] Paul, S., & Candelario-Jalil, E. (2021). Emerging neuroprotec/ve strategies for the 
treatment of ischemic stroke: An overview of clinical and preclinical studies. Experimental 
neurology, 335, 113518. [2] Luzuriaga, J., Pastor-Alonso, O., Encinas, J.M., Unda, F., Ibarretxe, 
G., & Pineda, J.R. (2019). Human Dental Pulp Stem Cells Grown in Neurogenic Media 
Differen/ate Into Endothelial Cells and Promote Neovasculogenesis in the Mouse Brain. 
Fron/ers in physiology, 10, 347. This work has been financed by the University of the Basque 
Country (UPV/EHU) (PPGA20/22), the Basque Government (Grants 2021333012, IT1751-22 
and PIBA_2023_1_0013), Fundació La Marató-TV3 248/C/2020), ERA-
NETNEURONJTC2022(CV_043IMatrix) and the Spanish Ministry of Science and Innova/on 
MICINN/AEI/10.13039/50110001103 (PID2019-104766RB-C21). JSM and BPR obtained a 
Ph.D. fellowship from Basque Government (PRE_2023_2_0112 & PRE_2023_2_0038).  
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Autophagy regulated lysosomal diges/on determines the physiology and survival of brain cells 
during metabolic shortage imposed by cerebrovascular disease. In turn, lysosome-related 
Scarb2 mutant zebrafish exhibit impaired oligodendrogenesis and a pathological vascular 
phenotype, sugges/ng a reciprocal connec/on between autophagy, oligodendrocytes and 
vascular disease. The objec/ve of this work is to study the bidirec/onal rela/onship between 
autophagic (dys)func/on in oligodendrocytes and cerebrovascular disease. To this end, we are 
using in vitro and in vivo approaches to analyze the effects of gene/c (SCARB2, ATG4B) and 
environmental (hypoxia) cerebrovascular disease factors in oligodendrocyte autophagy and 
physiology. Our preliminary results show that SCARB2 mainly localizes to degrada/ve vesicles 
(late endosomes/lysosomes) in oligodendrocytes, although non-degrada/ve vesicles (early 
endosomes/autophagosomes) also contain SCARB2, sugges/ng broad roles for SCARB2 on 
autophagy regula/on. Acute hypoxia does not alter neither the subcellular distribu/on nor 
the expression levels of SCARB2 in oligodendrocytes, although it does enhance autophagic 
turnover in a /me-dependent manner. It will be interes/ng to test if chronic hypoxia 
differen/ally affects oligodendrocyte autophagy and SCARB2 dynamics with complementary 
in vivo analysis of the cortex and corpus callosum of cerebrovascular disease mouse models, 
which are underway. Interes/ngly, preliminary data using autophagy deficient ATG4B KO mice 
exhibit increased numbers of OLIG2+ oligodendrocytes in the cortex and corpus callosum. We 
are now performing siRNA based Scarb2 and Atg4b silencing experiments to decipher the 
underlying mechanisms. The understanding of the mechanis/c connec/ons between 
oligodendrocyte autophagy and the vasculature may eventually aid on iden/fying new 
therapeu/c targets for the treatment of cerebrovascular disease. 
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hypoxia-inducible factor (HIF). 
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Ischemic stroke is a current important health problem due to its high incidence and 
theworsening quality of life of pa/ents. Hyperglycemia during stroke has been related to a 
worse prognosis, however, the mechanisms involved are s/ll unknown. The imbalance 
between O-glycosyla/ons/phosphoryla/ons of different proteins as consequence of 
hyperglycemia and, in par/cular, HIF glycosyla/ons following ischemia could be key.In order 
to study altera/ons in HIF, adult male Sprague-Dawley rats were subjected to 75-minmiddle 
cerebral artery occlusion (MCAO). Hyperglycemic and normoglycemic rats receivedeither 
dextrose 15 minutes before MCAO (351±42 mg/dL at the occlusion; n=85) or vehicle(water; 
217±38 mg/dL; n=68). Neurofunc/onal impartment was evaluated at 0, 1, 3, 6, 12 and 24 
hours ajer MCAO and post-mortem brains were subjected to TTC and Fluoro-
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Jade(neurodegenera/on) stainings. In vitro model of ischemia-reperfusion injury was carried 
outusing immortalized human astrocyte cultures both in normoxia and hypoxia (1% O2 ; 6 
hours) in combina/on with normoglycemia (11 mM glucose) or hyperglycemia (25 mM 
glucose). Cell viability was determined by Trypan-Blue as well as glycogen labeling. Glycogen 
storage was also visualized in rat astrocytes by immunofluorescence and HIF-1 alpha was 
measured by Western-Blot.Hyperglycemic rats showed a significant worsening in 
neurofunc/onal recovery ajer ischemia along with an increase in infarct volume and a 
decrease in HIF-1 alpha protein expression star/ng at 3 hours following reperfusion. At 24 
hours ajer ischemia, hyperglycemia increased degenera/ve neurons using Fluoro-Jade and 
hypoxia promoted a decrease in nuclear glycogen stores in the astrocyte but not in 
combina/on with hyperglycemia. Besides, immortalized human astrocyte cultures showed 
that hypoxia followed by hyperglycemia induced a reduc/on in cellular prolifera/on and HIF-
1 alpha expression. Similar to in vivo condi/ons, hypoxia induced a decrease in the nuclear 
glycogen stores during the first 24 hours that was increased in combina/on with 
hyperglycemia.In conclusion, hyperglycemia worsened the progression of ischemic injury ajer 
MCAO in rats and the viability of astrocytes in vitro which was related to a decreased in HIF-1 
alpha protein expression. Finally, nuclear glycogen stores in the astrocyte increased ajer 
hypoxia with hyperglycemia in both in vitro and in vivo cerebral ischemia.ReferencesDavis, C. 
K., et al. Fron/ers in cell and developmental biology 2018, 6, 175.Dengler, V. L., et al. Cri/cal 
reviews in biochemistry and molecular biology 2014, 49 (1), 1-15.Kruyt, N. D., et al. Nature 
reviews. Neurology 2010, 6 (3), 145- 55.Mar/n, A., et al. Stroke 2006, 37 (5), 1288-95.Scok, J. 
F. et al. Lancet (London, England) 1999, 353 (9150), 376-7.  

 

P99 

Behavioural effects of Cplx1/2 knockdown at GABAergic or glutamatergic hippocampal 
neurons in the PS19 murine model of tauopathy. 
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Tauopathies, including Alzheimer’s disease (AD), are currently understood as prion-like 
diseases in which altered excitatory/inhibitory (E/I) balance could play an important role in 
tau spread and early symptom manifesta/on. E/I imbalance may arise from specific GABAergic 
deficits, including the loss of complexin-I (Cplx1) in early stages of AD. Here, we evaluated the 
effects of complexin-I/II (Cplx1/2) knockdown (KD) in GABAergic or glutamatergic 
hippocampal neurons on the behavioural phenotype of adult PS19 transgenic mice 
overexpressing pathogenic P301S-tau species. To this end, adeno-associated viral vectors 
(AAV) encoding five micro-RNAs (miR) silencing both Cplx1 and Cplx2 gene expression under 
selec/ve GABAergic (Dlx; n=9) or glutamatergic (Camk2a; n=8) promoters were unilaterally 
infused into the dentate gyrus of the right hippocampus of 8-week-old PS19 mice. Control 
mice (n=10) received similar vectors carrying an empty miR casseke. A complete behavioural 
evalua/on was performed from week 11 through 14, including assessment of anxiety-like 
behaviours (open field test, OFT; and elevated plus maze, EPM), cogni/ve performance 
(Barnes maze), and motor coordina/on (rotarod test, RRT). At the end of the behavioural 
phenotyping, mice were perfused transcardially, and brains were vibratome-sliced into 40-
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thick sec/ons. Immunohistochemical experiments (IHC) were performed to (1) confirm the 
selec/vity of AAVs for GABAergic or glutamatergic neurons using specific cell-type markers, 
and (2) test miRs capacity for inhibi/ng Cplx1/2 expression. Datasets were analysed with one- 
or two-way repeated measures (TW-RM) ANOVA followed by Tuckey’s post hoc test. IHC 
assays confirmed both the selec/ve expression of AAVs at their target neuronal popula/ons 
and a significant inhibi/on of Cplx1/2 protein expression in the ipsilateral (but not 
contralateral) hippocampus 21 days ajer AAV infusion. Cplx1/2-KD in either neuronal type 
was not associated with abnormally elevated anxiety-like behaviours measured in the OFT and 
EPM. Cplx1/2-KD and control mice showed similar learning and spa/al memory abili/es in the 
Barnes maze, as evidenced by a gradual improvement in test performance across trials. No 
differences in motor coordina/on were found longitudinally in the latency to fall in RRT. 
However, Cplx1/2-KDDlx mice exhibited significantly greater gait performance in the last two 
trials (trial 5: +119 ¬¨¬± 24.5%, p < 0.01; trial 6: +55 ¬¨¬± 10.8%, p < 0.05) compared to the 
control group. In conclusion, the present study showed that Cplx1/2-KD at GABAergic or 
glutamatergic hippocampal neurons has no significant impact on the behavioural phenotype 
in an AD mouse model other than a marginal improvement in motor coordina/on following 
repeated trials in Cplx1/2-KDDlx mice. The generated models will be useful to further test the 
role of GABAergic and glutamatergic func/onality in the pathological spread of tau.Supported 
by BIO22/ALZ/002 (BIOEF/Maratoia-EiTB) and IT1512/22 (Basque Government) grants. EH-H 
(FJC2022-048338-I) and AR-M (CNS2023-143768) hold grants funded by 
MCIN/AEI/10.13039/501100011033 and the European Union NextGenera/onEU/PRTR. 
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R 
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Parkinson's disease (PD) is the second most prevalent neurodegenera/ve disorder. It is 
classically defined by motor symptoms such as bradykinesia, tremor, and gait disturbances, 
but also presents non-motor symptoms including cogni/ve impairment, depression, and sleep 
disorders. While the motor symptoms are primarily due to the loss of dopamine neurons in 
the substan/a nigra pars compacta, the degenera/on of the locus coeruleus (LC) is possibly 
responsible for non-motor symptoms which ojen precede the motor ones. While the majority 
of Parkinson's cases are sporadic, some of them result from gene/c muta/ons, such as the 
E46K muta/on in the alpha-synuclein gene (SNCA) that causes parkinsonism and Lewy body 
demen/a, which we are using to model the disease.In our quest to develop innova/ve and 
predic/ve models of PD, we are using organoids‚ three-dimensional cellular models derived 
from human induced pluripotent stem cells (iPSCs)- to recreate brain regions differen/ally 
affected in PD . The modelling of locus coeruleus was challenging due to the lack of exis/ng 
protocols and the exis/ng differences between rodent and human locus development. Finally, 
we have adapted a recently published protocol from the laboratory of Yunlong Tao, for the 
induc/on of noradrenergic neurons from iPSCs in 2D, to generate a 3D-organoid model of the 
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human LC.We previously generated iPSC cells from dermal fibroblasts of several pa/ents from 
the SNCA E46K family. For this study we used a pair of isogenic lines which also carry a 
tdTomato fluorescent reporter under the TH promoter. This novel approach provides a 
promising model for studying the non-motor symptoms of PD and the role of the LC in the 
ini/a/on and progression. 
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Oligodendrocytes (OLs) are the glial cells that produce myelin within the central nervous 
system, crucial for a proper conduc/on of electrical signals. It is known that OL dysfunc/on 
and myelin degenera/on occur in Alzheimer’s disease (AD) but the specific mechanisms are 
not well understood. While animal models have contributed to unravel some of the altered 
mechanisms in AD, the species-specific complexity of human glial cells makes their study 
crucial in order to fully understand their role in disease. In this sense, the human pluripotent 
stem cell hPSC technology cons/tutes an essen/al tool to model AD.We generated OLs from 
three hPSC lines: a parental line from a non-affected individual and isogenic APOE3/3 and 
APOE4/4 lines derived from the parental line. Cells were characterized by 
immunocytochemistry at different developmental stages, and from DIV 75 on, molecular and 
func/onal analysis were performed. Oligodendroglial lineage was characterized at DIV 95 by 
staining with O4, CNPase and MBP markers, showing different levels of matura/on of OLs. 
Calcium recordings revealed spontaneous calcium transients in O4+ cells, showing signal 
coordina/on with MAP2+ cells. O4+ OLs also showed AMPA calcium responses mediated by 
func/onal glutamatergic receptors. We are currently studying the dysregula/on of calcium 
dynamics in AD condi/ons ajer s/mula/on of AMPA receptors. Ongoing and future 
experiments are intended to understand how different APOE variants affect cholesterol 
homeostasis and myelina/on in OLs in control and AD condi/ons. 
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1 TherapeuMc Genes for NeurodegeneraMve disease¬¨¬•s. Center for Applied Medical 
Research (CIMA),University of Navarra, Pamplona, Spain2 Department of Pathology, Anatomy 
and Physiology, School of Medicine; University ofNavarra, Pamplona, Spain 

The main characteris/c features of Parkinson¬¨¬•s disease are the accumula/on of alpha-
synuclein (alpha-syn) into Lewy body (LB) inclusions and the selec/ve loss of 
melanizeddopaminergic neurons in the substan/a nigra pars compacta (SNpc). The 
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pigmentneuromelanin (NM), which accumulates in dopaminergic neurons during normal 
agingin humans, seems to play a protec/ve role during dopamine synthesis. However, itseems 
evident that, when the accumula/on of NM exceeds a pathological threshold, itcan trigger 
the degenera/on of dopaminergic neurons, characteris/c of PD. It has beenalso suggested 
that NM can modulate neuronal vulnerability in PD by inducing alpha-synexpression and 
aggrega/on. In contrast to humans, rodents, commonly used as PDanimal models, lack NM. 
In order to mimic an age-dependent accumula/on ofneuromelanin within nigral 
dopaminergic neurons, Carballo-Carvajal et al. (2019)successfully injected an adeno-
associated viral vectors carrying the gene that codes forhuman tyrosinase (AAV-hTyr) in the 
rat substan/a nigra. Here, in order to study thepathological mechanism underlying neuronal 
loss in PD, we used the approach ofCarballo-Carvajal et al. (2019) and we injected an AAV-
hTyr into the SNpc of a knock-inmice for human alpha-syn. Our results showed that AAV-hTyr 
injected mice showed a clearmotor phenotype characteris/c of the disease and the 
corresponding striataldopaminergic denerva/on due to the loss of dopaminergic neurons in 
the SN. Weperformed RNA-seq analyses on midbrain and the Gene ontology (GO) analysis 
showedmany significantly enriched genes associated with microglial ac/va/on, 
confirmingthat and excessive ac/va/on of microglia may exacerbate the neuronal death. 
Theiden/fica/on of specific genes that can modulate this neuroinflamma/on-
mediatedneurotoxicity will open new avenues for the treatment of PD. 
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PotenBal therapeuBc effect and mechanism of acBon of PLA2G4E for Parkinson’s disease 
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Gene Therapy for CNS Disorders Program, CIMA, University of Navarra 

Neurodegenera/ve diseases are emerging as prominent illness in the 21st century due to 
extended life expectancy. Parkinson’s disease (PD) is one of the main neurodegenera/ve 
disorders, and although extensive research has been conducted to understand the 
pathogenesis of this complex disease, efficient treatments remain elusive. This study aimed 
to evaluate whether PLA2G4E, a cytosolic phospholipase A2 group IV, has a neuroprotec/ve 
role in a PD neuromelanin-producing animal model. The model involved the administra/on of 
an adeno associated viral vector (AAV-Tyr) to induce human tyrosinase overexpression in the 
substan/a nigra pars compacta (SNpc) of mice.   AAV-PLA2G4E and AAV-Tyr were co-injected 
in the SNpc with addi/onal groups of animals receiving equivalent amounts of either AAV-Tyr 
or AAV-PLA2G4E separately. A successful PLA2G4E overexpression covering the whole nigro-
striatal pathway was confirmed by immunohistochemistry. Behavioral studies demonstrated 
that the therapeu/c virus prevented the motor deficits induced by Tyr overexpression. 
Stereological quan/fica/on of tyrosine hydroxylase (TH+) neurons revealed sta/s/cally 
significant changes on neuronal count in the treated group compared to the untreated one, 
indica/ng a neuroprotec/ve effect. Also, immunohistochemistry stains indicated less 
reac/vity in astrocytes and higher prevalence of healthy microglia in the treated group. This 
led to conclude that PLA2G4E overexpression has neuroprotec/ve effects by preven/ng 
dopaminergic neuronal loss and mi/ga/ng immune response, inherent to PD. This work 
contributes to the ongoing pursuance of effec/ve treatments for neurodegenera/ve diseases. 
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Uncovering the contribuBon of RNA-misprocessing in Glioblastoma for the development of 
novel therapeuBc strategies 

Alonso-Marañón, J; Bajew, S; Rubio, A; García-Puga, M; Herrero, A; Elúa, A; de Goñi, I;  Garcés, 
JP; & Blázquez, L 

NA 

Introduc/onGlioblastoma (GBM) is the most frequent and most malignant brain tumor, with 
a devasta/ng prognosis of a median overall survival of 15 months. Its aggressiveness is closely 
associated with a strong therapy resistance which arises from a small popula/on of dormant 
but highly tumorigenic self-renewing glioma stem cells (GSCs). RNA-processing is a /ghtly 
regulated molecular mechanism that includes 5’mRNA capping, splicing and 3’end processing. 
This process ensures a correct gene expression pakern and expands transcriptome and 
proteome diversity. Emerging evidence indicates that misregula/on of RNA-processing is a 
hallmark of cancer, that contributes to tumor ini/a/on and evolu/on. However, it is s/ll poorly 
studied in GBM. The main objec/ve of this project is to uncover RNA-misprocessing events in 
the context of GBM and specific of GSCs that can be exploited to develop new therapeu/c 
approaches for GBM.Material and methodsOur group has previously established pa/ent-
derived GSCs from tumor samples of a panel of GBM pa/ents from Donos/a University 
Hospital, which have been phenotypically characterized in vitro and in vivo. We performed 
high-throughput mRNA sequencing in GSCs (n=17) and GBM tumor samples (n=26), together 
with samples from normal brain /ssue (n=3), astrocytes (n=5) and human neural stem cells 
(hNSCs) (n=6) as controls. In parallel, transcriptomic data of high-grade glioma GBM (n=49) 
and low-grade gliomas astrocytoma (n=34) and oligodendroglioma (n=39) primary tumor 
samples was obtained from Chinese Glioma Genome atlas (CGGA) public dataset. Gene 
expression and alterna/ve splicing (AS) data were analysed using Salmon and Vast-tools 
pipelines, respec/vely.Results and discussionRNA-seq data from the CGGA demonstrated that 
GBM not only separates from low-grade gliomas (LGG) by gene expression, but also by splicing 
profile. We detected many dysregulated AS events (mostly exons) comparing GBM versus 
Astrocytoma (WHO grade 2) or GBM vs Oligodendroglioma (WHO grade 2). However, there 
were very low number of dysregulated AS events detected when comparing LGG between 
them, confirming that RNA-processing signature is specific of the tumor grade. Importantly, 
we have iden/fied over 100 AS events that were commonly dysregulated in GBM vs LGG that 
might be associated with GBM aggressiveness. Analysis of mRNAseq data from our own GBM 
cohort, demonstrates that the GSCs established in our lab recapitulate the features of GBM 
tumors by gene expression. Based on GBM molecular classifica/on, we have established 
cultures of different GSC types including Proneural (PN), Mesenchymal (MES) and Classical 
(CL), that showed different phenotypic features in vitro. Moreover, preliminary analysis shows 
specific AS events dysregulated in GSCs compared to hNSCs and astrocytes, opening the 
window to a new source of disease-relevant targets which can be exploited for disease 
diagnosis, response to therapies or to develop novel therapeu/c approaches.  
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A Rapid and Efficient Human Neural Model from iPS Cells to Study Lysosomal DisrupBon and 
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S; López de Munain, A; Gereñu, G; Gil-Bea FJ; 

Biogipuzkoa HRI,  CiberNED, UPV/EHU, Ikerbasque Basque FoundaMon for science, Miaker 
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Frontotemporal Demen/a (FTD) is recognized as the second most common early-onset 
demen/a, generally affec/ng pa/ents under 65 years of age. Muta/ons in GRN gene, which 
codes for progranulin (PGRN), lead to haploinsufficiency of PGRN, causing autosomal-
dominant FTD with TDP-43 pathology (FTLD-GRN). Although its role is unclear, PGRN is widely 
associated with lysosomal func/on. Moreover, TDP-43 deple/on has also been related to 
autophagolysosomal degrada/on defects, linking PGRN, TDP-43 and lysosome in 
neurodegenera/on.Methods to differen/ate human induced pluripotent stem cells (hiPSCs) 
into neurons have recently provided experimentally tractable cell models. In this context, we 
developed a novel neuronal model for inves/ga/ng FTD-PGRN by inducing the differen/a/on 
of hiPSCs carrying the GRN muta/on (Q125X) and wild-type (WT) hiPSCs into human cor/cal 
neurons using protocols mediated by inducible transcrip/on factors. These neurons exhibited 
the expression of both ≈í‚â§3-Tubulin, a marker specific to neuronal popula/ons, and VGLUT, 
a marker specific to glutamatergic neurons, and displayed indica/ons of mature network 
ac/vity as early as 20 days post-differen/a/on. As expected, GRN-Q125X neurons display GRN 
haploinsufficiency, as indicated by lower levels of GRN. In addi/on, GRN-Q125X neurons show 
a significant reduc/on in lysosomal acidifica/on with respect to WT neurons. Despite the 
absence of cytoplasmic TDP-43 inclusions at 20 days of differen/a/on, there is a trend of lower 
nuclear TDP-43 expression in GRN-Q125X neurons compared to WT. The preliminary 
characteriza/on of this neuronal culture offers a legi/mate prospect for studying 
neuropathological mechanisms associated with lysosome defects in the context of FTD 
neurodegenera/on. 
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Alzheimer disease (AD) is characterized by the accumula/on of amyloid-≈í‚â§ (Abeta) plaques. 
Transthyre/n (TTR) is a poten/al therapeu/c target due to its neuroprotec/ve ability to bind 
and clear Abeta. However, the altered tetramer form of TTR in AD hinders op/mal Abeta 
binding. Iododiflunisal (IDIF) enhances TTR-Abeta interac/on, reduces Abeta plaques and 
improves cogni/on early on in AD animal models. In this work, we assess IDIF effect on early-
stage plaque deposi/on using PET imaging.Fijy 2-months-old female 5xFAD mice were 
divided into 5 groups (n=10 per group) and treated with different doses of IDIF (0, 10, 30, 100 
and 300 mg/kg/day) administered in the drinking water for 6 months. Treatment efficacy 
assessment was based on changes in longitudinal deposi/on of Abeta in the hippocampus 
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(HIP) and the cortex (CTX), as determined using PET-[18F]-Florbetaben. Neuroinflamma/on 
was also evaluated thought PET-[18F]-DPA-714 at the end of the treatment. Complementary 
studies were carried out to evaluate anatomical brain altera/ons and spa/al learning and 
memory using MRI and the Barnes Maze behavioral test, respec/vely. For behavioral tests, 
11-month-old wild type mice were used as control. Post-sacrifice, ex-vivo studies were carried 
out to confirm in vivo studies.Standard uptake values rela/ve to the cerebellum (SUVR) of 
[18F]-Florbetaben in CTX and HIP of non-treated animals progressively increased from 2 to 9 
months of age. However, SUVR for animals treated with IDIF 300 mg/kg/day remained 
constant both in CTX and HIPP during the early stages of the treatment, sugges/ng that IDIF 
treatment can delay Abeta plaque forma/on. The Barnes maze test revealed spa/al learning 
deficits in all AD mice, except in the group of animals treated with IDIF 100 and 300 
mg/kg/day. PET-[18F]-DPA-714 ajer 6 months of treatment shows higher levels of 
neuroinflamma/on in the animals treated with 100 and 300 mg/kg/day compared with the 
non-treated animals. MRI shows no anatomical differences between groups. Our study 
strongly indicates that IDIF treatment at doses of 100 and 300 mg/Kg/day effec/vely delays 
amyloid-≈í‚â§ plaque deposi/on in the 5xFAD mouse model during the early-stage of AD. This 
is the first longitudinal study of IDIF in the 5xFAD model, highligh/ng the poten/al of TTR 
stabilizers as disease-modifying drugs for AD. However, further inves/ga/on is needed to fully 
understand the mechanisms underlying these effects. 
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The role of the CDK5 ac/vator cofactors, p25 and p35, in Alzheimer’s disease (AD) remains 
controversial. Human postmortem brain studies addressing p25/p35 expression levels in AD 
have shown contras/ng results. Using postmortem dorsolateral prefrontal cortex (DLPFC) 
samples from a well-characterized cohort of par/cipants of the Rush Memory and Aging 
Project (MAP), we reported lower p25 density in AD samples, and observed that higher p25 
brain levels were associated with beker cogni/ve outcomes. Addi/onally, preserva/on of 
intact SNARE complex func/onality significantly contributed to improve cogni/ve reserve in 
the same cohort. Against this background, the aim of the present study was to assess the 
poten/al associa/ons of CDK5/p35/p25 protein levels with available es/mates of synap/c 
degenera/on and/or dysfunc/on, and with the burden of AD-related neuropathologies. To 
this end, CDK5, p35 and p25 protein levels were quan/fied by Western blo�ng in DLPFC 
samples from 150 MAP par/cipants. Mul/variate pairwise correla/on analyses surveyed 
puta/ve associa/ons between the immunodensi/es of CDK5/p35/p25 and the levels of 
mul/ple presynap/c proteins (CPLX1/2, STXBP1, SNAP25, STX1, and VAMP), their protein-
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protein interac/ons (PPIs), and the burden of AD-related neuropathology (Ab plaques and 
tangles) in the DLPFC. Furthermore, regression models adjusted for demographics and 
neuropathologies were used to es/mate the effect of p25 accumula/on on cor/cal indices of 
synap/c degenera/on (i.e., SNARE proteins and STXBP1) and dysfunc/on (i.e., SNARE PPIs). 
Results of the mul/variate analyses showed that greater p25 density correlated with both 
higher amounts of all synap/c proteins examined (r = 0.201, 0.589, p < 0.001) and beker 
indices of synap/c func/on, including SNARE PPIs (r = 0.402, 0.543, p < 0.001). In contrast, 
p25 levels were inversely correlated with Ab accumula/on (r = -0.169, p < 0.05) and neuri/c 
and diffuse plaque counts (r = -0.174, -0.261, p < 0.05). Similar results were obtained using 
p35 but not CDK5 immunodensi/es. In regression models, loss of p25 density was strongly 
associated with greater indices of synap/c degenera/on, predic/ng 16% and 28% of between-
subject variance in SNARE PPIs and 41% of STXBP1 expression. In conclusion, the present 
findings support a poten/ally important role for p25 in safeguarding both synap/c density and 
func/onality against lifelong accumula/on of AD neuropathology. Future studies will 
determine whether these associa/ons underlie a poten/al contribu/on of p25 to cogni/ve 
reserve.Supported by grants BIO22/ALZ/002 (BIOEF/Maratoia-EiTB), IT1512/22 (Basque 
Government), CNS2023-143768 (NextGenera/onEU/PRTR/MCIN/AEI), and R01AG17917 
(NIH). EH-H holds grant FJC2022-048338-I, funded by MCIN/AEI/10.13039/501100011033 and 
by the European Union NextGenera/onEU/PRTR. 
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CEPsh cell-specific degradaBon of DAF-2 shortens lifespan in C. elegans 
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Department of PharmaceuMcal Sciences, University of Navarra, 31008 Pamplona, Spain 
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Ramírez, MJ and Solas, M) 

Insulin/IGF-1 signaling pathway is involved in longevity, stress resistance and healthy 
aging.While tradi/onally akributed to insulin's influence on neurons, recent research reveals 
thepresence of insulin receptors in astrocytes. Astrocytes are essen/al for maintaining 
cerebralhomeostasis, providing an appropriate microenvironment for mee/ng neuronal 
energydemands and func/ons.In C. elegans, whole-body muta/ons in DAF-2 receptor, an 
insulin/IGF-1 receptor ortholog, can double lifespan. However, the specific impact of DAF-2 
abla/on in CEPsh cells (similar to astrocytes) remains unexplored. Therefore, the present 
study aims to evaluate how astrocyte-specific DAF-2 dele/on using AID (Auxin-inducible-
degron) system in adulthood affects lifespan, aging, development, entry into dauer-diapause 
and oxida/ve stress.Our findings demonstrate that specific DAF-2 abla/on in astrocyte-like 
cells (CEPsh::DAF-2strain) in C. elegans not only reduces lifespan and accelerates the aging 
process, but alsodiminishes resistance to oxida/ve stress compared to the whole-body DAF-2 
dele/on strain.In a scenario in which decreasing insulin signaling is assumed to improve 
lifespan in nematodes,we provide a proof-of-concept that silencing astrocy/c DAF-2 is 
detrimental. Therefore, this result opens a new horizon for the development of novel 
treatment opportuni/es for age-related diseases focused on astrocy/c insulin receptor 
improvement. 
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GABAB receptor signaling in oligodendrocytes and its therapeuBc potenBal against 
demyelinaBng diseases 

Bayón-Cordero, L. (1,2), Ochoa-Bueno, B. I. (1,2), Luengas-Escuza, I. (1,2), Buendia, I (1,3), Bai, 
X. (4), Kirchhoff, F. (4), Cape/llo, E. (1,2), Cipriani, R. (1), Rodríguez-An/güedad, A. (5,6), 
Matute, C. (1,2,6), Sánchez-Gómez, M.V. (1,2) 

(1) Achucarro Basque Center for Neuroscience, Leioa, Bizkaia, Spain(2) Department of 
Neurosciences, University of the Basque Country (UPV/EHU), Leioa, Bizkaia, Spain(3) Center 
for Research in Molecular Medicine and Chronic Diseases (CiMUS), SanMago de Compostela, 
Galicia, Spain(4) Department of Molecular Physiology, Center for IntegraMve Physiology and 
Molecular Medicine (CIPMM), University of Saarland, Homburg, Germany(5) Biobizkaia, 
Cruces, Spain(6) InsMtuto de Salud Carlos III, CIBERNED, Leioa, Bizkaia, Spain 

Myelina/on in the central nervous system and myelin repair in demyelina/ng condi/ons, such 
as mul/ple sclerosis, are driven by oligodendrocyte progenitor cell (OPC) differen/a/on into 
mature oligodendrocytes. Our recent research demonstrates that GABAB receptor (GABABR) 
promotes OPC matura/on in vitro, and that GABABR selec/ve agonist baclofen accelerates 
remyelina/on ajer lysolecithin-induced primary demyelina/on in the mouse spinal cord. In 
this study, we inves/gate the impact of baclofen administra/on on the experimental 
autoimmune encephalomyeli/s (EAE), a more complex model of mul/ple sclerosis that 
mimics both acute and chronic features of the disease. With that aim, we injected baclofen 
intraperitoneally into adult mice following EAE induc/on to test the prophylac/c and 
therapeu/c poten/al of the drug, star/ng the injec/ons either at the onset of the model (day 
0) or at the onset of the symptoms (day 12). Interes/ngly, baclofen treatment from day 0 
delayed disease progression, while treatment from day 12 notably akenuated model severity. 
To further explore the cons/tu/ve role of GABABR in oligodendrocytes, we evaluated the 
impact of GABAB1 abla/on in NG2-posi/ve cells, using condi/onal knockout mice. We 
employed two-photon microscopy to study oligodendroglial calcium ac/vity in the mouse 
corpus callosum. Our results revealed a significant increase in the frequency of calcium events 
in OPCs from knockout mice, probably in compensa/on for the reduced amplitude of these 
signals following GABAB1 dele/on. Addi/onally, we assessed the effect of baclofen, used as 
an an/spas/city drug, in pa/ents with MS. Simoa analysis showed significant altera/ons in 
the plasma levels of several cytokines, sugges/ng that baclofen may influence the 
inflamma/on associated with MS. These findings underscore the significance of GABABR in 
the course of demyelina/ng diseases and iden/fy its agonist baclofen as a promising candidate 
for therapeu/c strategies against MS.This research was funded by Basque Government 
(2021333019, 2022333021, IT1203-19, IT1551-22), MICINN (PID2019-108465RB-I00), 
CIBERNED (CB06/05/0076), Basque Government grant to L. BC (PRE-2019-1-0132) and 
MICINN grant to BI.OB (FPU20/06365). 
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IS HSP70 A THERAPEUTIC TARGET FOR PARKINSON'S DISEASE? 
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Protein folding and its quality control is key in cell homeostasis. Under stress condi/ons, 
protein folding can be altered resul/ng in aberrant-structure proteins which display toxic 
func/ons for the cell. To counteract the toxic effect of these aberrant proteins, cells have 
different protec/ve mechanisms such as ubiqui/n-proteasome system, autophagy-lysosome 
pathway, the transla/onal machinery, and molecular chaperones. The laker, molecular 
chaperones, display several important func/ons related to the protec/on of the proteasome 
from stress, folding of new proteins, and unfolding and degrada/on of misfolded proteins. The 
human Hsc70 disaggregase, a chaperone complex formed by Hsp70 and its cochaperones 
Dnajb1 and Hsp110, plays a pivotal role in protein disaggrega/on and it has been recently 
linked to Parkinson’s disease (PD) because its preferen/al ability to disaggregate toxic 
oligomers and short fibrils of alpha-synuclein.Here we present data that indicate the 
protec/ve role of Hsp70 against alpha-synuclein toxicity in PD, reducing the levels of oligomers 
and rescuing the mitochondrial and autophagy-lysosome phenotype. Moreover, a Gene Set 
Enrichment Analysis (GSEA) revealed a dysregula/on of Hsp70-related genes (Hspa8, 
cochaperones-encoding genes) in a synuclein-overexpressing mice model.This study aims to 
confirm or discard Hsp70 as a target for PD in vitro through gene/c and chemical modula/on, 
by using two different cell models: SH-S5Y5 and iPSC-derived dopaminergic neurons. To 
recapitulate the pathogenesis of PD, SH-S5Y5 will be transfected with alpha-synuclein plasmid 
while dopaminergic neurons will be treated with preformed fibrils (PFF). Hsp70 
overexpression will be achieved through plasmid transfec/on, whereas its ac/va/on will be 
performed using the chemical ac/vator YM-1. We will inves/gate the func/onal effects of 
both overexpression and ac/va/on of Hsp70 on alpha-synuclein aggrega/on, as well as the 
mitochondrial and autophagosome-lysosome pathway phenotype in health and pathology. 
Furthermore, we plan to study the rela/on between Hsp70 and the glia (astrocytes and 
microglia) in PD. 
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Monocarboxylate transporter 2 in oligodendroglia contributes to myelin maintenance and 
regeneraBon and is downregulated in mulBple sclerosis 

Izagirre-Urizar, L;  Mora-Huerta, L; Morales, R; Soler-Saez, I; Ulloa, MJ; Deboux, C; Gacem, N; 
Chara, JC; Liu Cheng, JD; Pellerin, L; Garcia-Garcia, F; Nait-Oumesmar, B; Garcia Verdugo, JM; 
Matute, C; Tepavcevic, V. 

NA 

Monocarboxylates (MCs) (lactate, pyruvate, and ketone bodies) are increasingly recognized as 
important metabolic fuels for the brain, and their trafficking is mediated by monocarboxylate 
transporters (MCTs). MCT2 has the highest affinity and supplies neurons with astrocyte-
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derived lactate, fueling synap/c ac/vity. Here, we first showed that MCT2 is expressed by 
neonatal and adult oligodendroglial cells, and by remyelina/ng oligodendrocyte progenitors 
(OPCs) in mice, as well as on oligodendrocytes in the human cerebellum. We inves/gated 
poten/al changes in MCT2 expression in mul/ple sclerosis (MS). In silico analyses of publicly 
available databases and post-mortem immunohistochemical analyses showed decreased 
MCT2 expression by oligodendrocytes in MS. We then performed loss of func/on experiments 
to inves/gate the role of MCT2 in myelin genera/on, maintenance, and regenera/on. To 
delete MCT2 in adult oligodendrocytes, we used AAV-mediated Cre expression in 
MCT2flox/flox mice, which resulted in myelin loss and mild increase in inflamma/on, without 
death of transduced oligodendrocytes. In turn, MCT2-KO oligodendrocytes showed reduced 
expression of enzymes associated with lipid synthesis. Importantly, neighboring axons showed 
upregula/on of lactate dehydrogenase A, swelling, and damage.We then generated a mouse 
line with inducible dele/on of MCT2 in OPCs/newly generated oligodendrocytes. Postnatal 
MCT2 dele/on resulted in decreased numbers of oligodendroglia and myelin sheaths in 
defined spinal cord areas.  MCT2 dele/on during adult myelin regenera/on decreased OPC 
differen/a/on.Our findings suggest that MCT2 regulates myelin (re)genera/on and 
maintenance, likely by enabling oligodendroglia to use monocarboxylates as sources of ATP 
and/or carbons to sustain myelin synthesis and axonal support, which becomes dysregulated 
in MS. 
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Pa/ents with schizophrenia (SZ) may experience accelerated aging: age-related brain changes 
associated with SZ could evolve abnormally faster in subjects with SZ in comparison to healthy 
individuals(1). Among the possible molecular indices of brain aging, loss of metabotropic 
glutamate receptors (mGluRs) has been postulated as probable underpinnings of SZ-related 
glutamatergic miswiring. mGluRs have also been proposed as promising targets for novel 
an/psycho/c drug development(2). Thus, we evaluated whether subjects with SZ display 
abnormal age-related changes of mGluR densi/es, compared to control (C) subjects. 
Postmortem samples from the dorsolateral prefrontal cortex (DLPFC; aiming Brodmann area 
9) of SZ and C subjects were obtained at autopsies in the Basque Ins/tute of Legal Medicine. 
Twenty-one pairs of SZ and C subjects were matched by age (range 28-60 years old), sex and 
postmortem delay. Group I mGluR1 and mGluR5, group II mGluR2 and mGluR3, and group III 
mGluR4 and mGluR7 protein densi/es were quan/fied by Western blot (WB) using selec/ve 
an/bodies. The effect of diagnosis (SZ vs C) on mGluR protein densi/es was evaluated by 
paired t-test. Overall age effects on mGluR protein density were evaluated by Pearson’s 
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correla/on. Linear regression models (LRM) were built to es/mate the effect of age on mGluR 
densi/es across groups (SZ vs C) of subjects by adding the AgeXDiagnosis interac/on term to 
the model.WB experiments detected specific immunoreac/ve bands for mGluR1a (150 kDa), 
mGluR5 150 kDa), mGluR2 (95 kDa), mGluR3 (110 kDa), mGluR4 (100 kDa), and mGluR7 (90 
and 100 kDa). Compared to C, SZ samples had significantly lower immunodensi/es of mGluR2 
(-33%, p<0.05), mGluR4 (-28%, p<0.05), and mGluR7 00 and 100 kDa (-64%, p<0.001; -31%, 
p<0.05; respec/vely). Aging was associated with lower mGluR3 densi/es (r=-0.4, p<0.01). 
However, aging affected mGluR expression similarly across groups, as AgeXDiagnosis 
interac/on terms did not reach sta/s/cal significance in any of the LRMs generated. In 
conclusion, group II mGluR2(3) and group III mGluR4 and mGluR7 were downregulated in SZ 
DLPFC. Only mGluR3 protein density was affected by age in the overall sample. However, the 
results do not support our hypothesis, as similar age-related changes of mGluR densi/es were 
observed in both SZ and C samples. The sample size may be insufficient to test this hypothesis. 
This work was supported by grants PID2022-137848OB-I00 (MCIU/AEI/FEDER) and IT1512/22 
(Basque Government), PRE_2022_1_0075 (Basque Government to JAS), PIF19/306 (UPV/EHU 
to OMP) and PIF19/14 (UPV/EHU to JDlCB).  The authors report no conflict of interest. 
1Kochunov, P.V. & Hong, L.E. (2024). Biol Psychiatry. 95(11):988-989.2Dogra, S. & Conn, P.J. 
(2022). Mol Pharmacol. 101(5):275-285.3DelaCuesta-Barru/a J, et al. (2024). Transl 
Psychiatry. 14(1):113 
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Mitochondrial DNA replicaBon depends on the lipid-rap protein ERLIN2 and calcium 
transfer levels in the endoplasmic reBculum-mitochondrial contact sites 
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1Biogipuzkoa Health Research InsMtute, Spain. 2Center for IntegraMve Biology, Universidad 
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Mitochondrial DNA replica/on requires a complex apparatus and strict regula/on to respond 
to energy demands. The contacts between the endoplasmic re/culum (ER) and mitochondria 
(ERMCs) support replica/on, and may play an important role in this regula/on. However, likle 
is known about the ER factors that support mtDNA replica/on, nor how the process is 
regulated. Here, we show that repression of ER Lipid Raj Associated protein 2, ERLIN2, which 
is concentrated at ERMCs, inhibits mtDNA replica/on in human cells. Moreover, repression of 
the tubular ER protein Re/culon 4 and the ERMC bridging protein GRP75 have the same 
effects. A major func/on of the ERMCs is calcium transfer from the ER to the mitochondria.  
MFN2 KO cells transfer less calcium than control cells and the deple/on of ER calcium stores 
with thapsigargin markedly inhibits mtDNA synthesis. However, those condi/ons where 
ERMCs were disrupted with ERLIN2 or RTN4 silencing show a higher release of mitochondrial 
calcium by uncoupling with FCCP and therefore, mtDNA synthesis was not inhibited owing to 
a shortage of calcium in the mitochondria. Hence, calcium transfer via ERMCs appears to be 
required for mitochondrial DNA synthesis and could be a regulatory of the process, although 
synthesis is not always directly propor/onal to calcium levels in mitochondria. 
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Unraveling dysregulated pathways in glial cells during Parkinson's disease. 

Rueda-Alaña, E.; Prada-Medina, C. A.; Villegas-Zafra, P.; Olano-Bringas, J.; Kurt, B; García-
Mar{nez, M; Gregorio-Zabala, L.; Ciceri, D.; Spielmann, M; Bengoa-Vergniory, N. 

NA 

 

Parkinson’s disease (PD) is a progressive neurodegenera/ve disorder primarily characterized 
by the loss of dopaminergic neurons in the substan/a nigra. Recent research has highlighted 
the crucial role of glial cells -including astrocytes, microglia and oligodendrocytes- in the 
pathogenesis of PD. However, likle is known about which are the key molecular altera/ons in 
glial cells that take place during PD. This study aims to unravel the dysregulated pathways in 
glial cells that contribute to PD pathology in both mouse and human samples in order to 
iden/fy new poten/al therapeu/c targets.We have performed gene set enrichment analysis 
(GSEA) on human PD single nuclei RNA-Seq data previously obtained in the laboratory. Our 
preliminary results reveal an upregula/on of pathways involved in cellular stress; such as HSF1 
ac/va/on pathways on astrocytes, microglia and oligodendrocytes. Addi/onally, we have 
observed a downregula/on of mul/ple pathways on glial cells of PD pa/ents, being some 
related to the establishment of synapses (on microglia), sterol biosynthesis (astrocytes) or 
cellular signaling (oligodendrocytes).  These results agree with those obtained on the GSEA 
performed with bulk RNA-Seq and spa/al transcriptomics data from mouse PD model (SNCA-
OVX) samples. In the future, by integra/ng data from human and mouse models, we will 
iden/fy conserved dysregulated pathways that may serve as poten/al therapeu/c targets. Our 
study underscores the importance of glial cell dysfunc/on in PD pathology and highlights the 
need for further inves/ga/on into glial-specific interven/ons. This comprehensive analysis 
provides a founda/on for developing novel strategies aimed at modula/ng glial cell func/on 
to mi/gate neurodegenera/on in Parkinson’s disease. 
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NeurodegeneraMve Diseases, Barakaldo , Spain; Washington University School of Medicine, 
Department of Radiology, Saint Louis, MO, United States of America 

The sphingosine 1-phosphate (S1P) system is a lipid-based neuro-signaling mechanism that is 
present throughout the organism. The endogenous ligand, sphingosine 1-phosphate (S1P), 
exhibits an/-apopto/c, prolifera/ve, and cell-trafficking effects, which confer neuroprotec/ve 
proper/es against several central nervous system (CNS) diseases associated with 
neuroinflamma/on and neuronal loss, such as Alzheimer’s disease (AD) and mul/ple sclerosis 
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(MS). In this study, we characterize the selec/ve S1P1 radioligand, [3H]CS1P1, for use in 
binding and autoradiographic assays as a novel pharmacological tool to delineate the 
localiza/on and density of S1P receptors in the CNS.[3H]CS1P1 was evaluated in binding 
affinity assays in the presence of various S1P1 agonists and antagonists in cell membranes 
overexpressing S1P1 receptors, as well as in cell membrane homogenates of the rat cerebral 
cortex. Concurrently, the agonist or antagonist proper/es of the CS1P1 compound were 
assessed in cell membrane homogenates of the rat cerebral cortex using the [35S]GTP≈í‚â•S 
binding assay. Well-known S1P1 agonists (CYM5442) and antagonists (W146 and NIBR-0213) 
were able to inhibit [3H]CS1P1 binding in both cell membranes overexpressing S1P1 receptors 
and cell membrane homogenates of the rat cerebral cortex (CYM5442 99.16%; W146 100%; 
NIBR-0213 100%). CS1P1 reduced CYM5442-s/mulated [35S]GTP≈í‚â•S binding by 60%, with 
a logKi of 11.83, indica/ng an antagonist-like effect on S1P1 receptors. Therefore, CS1P1 is an 
antagonist with high affinity for S1P1 receptors, making it a valuable drug for S1P1 
pharmacological analysis, including binding and autoradiographic assays for new selec/ve 
S1P1 molecules.In conclusion, CS1P1 represents a novel pharmacological tool for studying the 
S1P system, thereby facilita/ng the further development of S1P-based therapies for AD, MS, 
and other neurodegenera/ve disorders. 
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Oligodendrocyte (OL) differen/a/on from oligodendrocyte progenitor cells (OPCs) is vital for 
myelin sheath forma/on in the central nervous system (CNS), enabling fast and energy-
efficient axonal impulse propaga/on. Alzheimer¬¨¬•s disease (AD) is an irreversible 
neurodegenera/ve disorder characterized by the accumula/on of amyloid beta-pep/de 
oligomers (Abetao) which alters, among others, OLs and myelin func/on. As OLs maintain 
neuronal health and metabolism, impaired OL func/on and myelin integrity could be an 
upstream risk factor for neuronal disability in AD. In this line, recent works of our group show 
that GABA receptors (GABARs) ac/va/on in OPCs promotes their survival and differen/a/on 
to mature myelina/ng OLs and previous data point to altera/ons in mitochondrial genes in 
cultured rat OLs treated with Abetao. Considering that, in this study we explored the 
protec/ve role of GABARs ac/va/on against Abetao-derived mitochondrial dysfunc/on in OLs. 
Baclofen, specific GABABRs agonist, mi/gated Abetao-induced mitochondrial membrane 
hyperpolariza/on and abnormal mitochondrial-Ca2+ efflux in cultured OLs. Baclofen also 
preserved OL metabolic func/ons altered by Abetao, like proton efflux (PER), oxygen 
consump/on (OCR) and ATP produc/on rates. In addi/on, we examined Abetao and baclofen’s 
effect on the progression of the oligodendroglial lineage in vitro. First, OPC prolifera/on rate 
remained unaltered at 1 or 2 days in vitro (DIV) ajer Abeta or baclofen treatment. 
Nonetheless, Abetao reduced the OPC pool at 2DIV, iden/fied by PDGFRalpha expression, but 
the administra/on of baclofen together with Abetao reversed this effect. Furthermore, 
Abetao increased myelin basic protein (MBP) expression at 3DIV, both alone and in 
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combina/on with baclofen. Finally, in order to assess the impact of in vivo baclofen 
applica/on, we compared OL status from 15-months old wild-type (WT) and 3xTgAD mice, 
treated or not with baclofen during 30 days. 3xTgAD mice exhibited fewer OPCs and mature 
OLs in the hippocampus compared to WT mice. However, chronic baclofen treatment 
increased these popula/ons in both the hippocampus and corpus callosum of 3xTgAD, as well 
as the expression of MBP in these areas. Overall, these findings suggest a protec/ve role of 
GABABR ac/va/on by baclofen against Abetao-induced mitochondrial and myelin 
disturbances in cultured OLs and in the 3xTgAD model, thus evidencing the poten/al of GABA 
system as an oligodendroglial protectant in CNS disorders.  
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In recent years, the basal ganglia have received substan/al aken/on due to their medical 
relevance, given their rela/onship with neurodegenera/ve diseases such as Parkinson's. 
Therefore, a deep understanding of their development and the evolu/onary history that has 
led to its current structure and func/on can be very useful. So far, the idea that it is a highly 
conserved structure in vertebrates has been reinforced, both at the level of structures, 
connec/ons, cell types, and neurotransmikers. The aim of this project is to apply the 
perspec/ve of EvoDevo, a mul/disciplinary field that maintains that varia/ons in development 
can explain phenotypic variability and allow the evolu/onary selec/on. Through this lens, our 
purpose is to compare at different levels the development of the basal ganglia in three key 
vertebrate species: gecko, chicken, and mouse. At the level of neurogenesis, to describe the 
neurogenic forma/on of the different neurons in the ganglia and thus be able to detail the 
moments of embryonic development in which each structure is formed along with its loca/on 
and func/on. At the molecular level, to describe the transcrip/onal profiles of the different 
popula/ons during their differen/a/on and matura/on. At the func/onal level, to study the 
exis/ng connec/ons between the structures that compose the basal ganglia. In this way, we 
can obtain a broader and more integrated view of the development and func/oning of these 
structures. Moreover, the integra/on of results will reveal the small modifica/ons within such 
a conserva/ve evolu/onary history that led the specific modifica/ons we observe in each 
vertebrate taxa. 
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The expression of the Repressor Element 1-Silencing Transcrip/on (REST) factor is induced in 
the human aging brain, and it has been shown to repress cell death and promote cellular stress 
response, leading to neuroprotec/on in healthy aging. On the other hand, REST dele/on was 
shown to lead to age-related neuronal loss in a condi/onal mouse knock-out model. In 
neurodegenera/ve pathologies, such as Demen/a with Lewy Bodies (DLB), REST is lost from 
the nucleus, and it is recruited to autophagosomes together with pathological misfolded 
proteins. A recent study suggests that REST is retained in Lewy Bodies preven/ng its 
neuroprotec/ve func/ons in Parkinson’s Disease (PD) pa/ent samples. In agreement with 
these findings, we have previously shown that REST and its target genes are dysregulated in 
PD models. This evidence suggests REST as an interes/ng target for PD treatment, promo/ng 
neuroprotec/ve effects such as the repression of cell death, the reduc/on of oxida/ve stress 
and the increase of mitochondrial health, which are dysfunc/onal in PD. Our aim is to confirm 
or discard REST as a target for PD in vivo, by using two mouse models: the human SNCA-
overexpressing (SNCA-OVX) mice and the intracranial PFF (alpha-synuclein Pre-Formed Fibrils) 
injec/on model. SNCA-OVX mice recapitulate several aspects of the early pathogenesis of PD, 
including age-dependent neuronal loss, alpha-synuclein oligomers and glial response, 
whereas the PFF injec/on model presents more advanced Lewy-body-like lesions. REST 
overexpression will be achieved through viral injec/on. We will inves/gate the func/onal 
effects of REST upregula/on on dopaminergic cell counts, alpha-synuclein aggrega/on, as well 
as mitochondrial func/on. In addi/on, we plan to evaluate motor and non-motor pathology 
in REST-injected animals versus controls in vivo.Here we present data obtained from 
immunohistochemistry and behaviour tests on injected animals. 
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