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CODE OF CONDUCT  

 

All attendees are required to agree with the following code of conduct. Organizers will 

enforce this code throughout the event. We expect cooperation from everyone to help ensure 

a safe environment for everybody. 

No unauthorized Recording:  

It is not allowed for attendees to record or take photos of scientific material unless explicit 

prior consent is given by the presenter. This restriction applies to all the scheduled events in 

the conference. If you become aware of someone making unauthorized recordings, please 

contact congreso.anual.san@gmail.com  immediately. Any person or organization recording 

without authorization may be subject to legal actions by the affected presenter, the 

organizations they are affiliated with, or by SAN. 

SAN adheres to the copyright laws guiding the appropriate sharing of scientific research 

material, including data. 

Conference Best Practices:  

All communication must be carried out in a professional and respectful manner. Live 

sessions will be moderated and disrespectful messages will not be tolerated.  

SAN encourages open intellectual discussion in a welcoming and inclusive environment. 

Inappropriate behavior, harassment or offensive acts towards any member of the community 

is strictly prohibited and will result in removal from the conference and a report to the host 

institut ion of the removed attendee will be issued. Be friendly, welcoming and respectful. 

When discussing with colleagues, disagreement is an unavoidable occurrence and it is 

important that all discussions are carried out in good faith and seen as an opportunity to 

improve others and our own work. Be mindful of the tone and words you choose to 

communicate with others.  

Unacceptable behavior 

Harrasment, intimidation or discrimination in any form is not tolerated at the event. This 

includes any improper and unwelcome verbal or physical behavior that might reasonably be 

expected to cause offense or humiliation to another person.  
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Inappropriate behavior can be reported to congreso.anual.san@gmail.com  the SAN2022 

Organizing Committee or SAN Council members. The event organizers reserve the right to 

take any action to prevent violations of this Code of Conduct . 
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PROGRAM  

 

 September, Friday 30th October, Saturday 1st October, Sunday 2nd 

09:00 - 

09:30 

 Symposium 2 "Auditory 

deficits: from bench to 

bedside" 

Chairs: B. Elgoyhen & J. 

Goutman 

Aula Magna - Pabellón 1 

Symposium 4 - 

"Perspectives of 

overfeeding research 

associated to food intake 

control, brain functions 

and related behaviors" - 

Chair: G. Canesini - Aula 

Magna - Pabellón 1 

09:30 - 

10:00 

 

10:00 - 

10:30 

Registration and 

Welcome Brunch 

(IFIBYINE) 
10:30 - 

11:00 

11:00 - 

11:30 

Coffee Break Coffee Break 

11:30 - 

12:00 

Opening Plenary 

Lecture ARNE 

SCHOUSBOE Aula 

Magna - Pabellón I 

Young Investigator Talks  

Belén Pardi , Natalia 

Andersen, Nicolás 

Martinez , Mariela 

Trinchero, Leonardo 

Versaci - Aula Magna - 

Pabellón I 

Symposium 5 - "Music 

and Neurosciences" - 

Chairs: N. Justel - Aula 

Magna - Pabellón 1 
12:00 - 

12:30 

12:30 - 

13:00 

Young Investigator 

Talks -Andres P Varani 

, Antonella Soledad 

Rios - Aula Magna - 

Pabellón I 

13:00 - 

13:30 

13:30 - 

14:00 

Lunch Lunch Lunch 

14:00 - 

14:30 

14:30 - 

15:00 

Symposium 1 - ISN 

Symposium: "One 

Poster Session 1 Odd 

Numbers IFIBYNE HALLS 

Poster Session 2 Even 

Numbers IFIBYNE HALL 
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15:00 - 

15:30 

mechanism to rule 

them all?: Signaling 

and endosomal 

pathways involved in 

the health and disease 

of the nervous system" 

- Chairs: V. Rozes 

Salvador & C. Conde - 

Aula Magna - Pabellón 

1 

15:30 - 

16:00 

16:00 - 

16:30 

16:30 - 

17:00 

Coffee Break Symposium 3 - 

"NeuroTour: Un Recorrido 

Federal de la Neurociencia 

en Argentina" - Chairs: R. 

Echeveste & F. Rossetti - 

Aula Magna - Pabellón 1 

Oral Communications 

Session 

Aula Magna - Pabellón I 17:00 - 

17:30 

Round Table on Gender 

Policies (organized by 

Comisión de Género y 

Diversidades) Aula 

1306, Pabellón Cero + 

Infinito  

17:30 - 

18:00 

Closing Plenary Lecture - 

"Zinc in the developing 

central nervous system" -

PATRICIA OTEIZA , 

University of California, 

Davis, Department of 

Nutrition - Chair: ANA 

ADAMO, Departamento 

de Química Biológica, 

Facultad de Farmacia y 

Bioquímica. IQUIFIB-

UBA-CONICET 

Aula Magna - Pabellón I 

18:00 - 

18:30 

18:30 - 

19:00 

Mesa redonda de 

discusión con 

Fernando Peirano, 

Presidente de la 

Agencia Nacional de 

Promoción de la 

Investigación, el 

Asamblea General SAN 

Aula Magna - Pabellón I 

Farewell Cocktail 

IFIBYNE Hall 

19:00 - 

19:30 

19:30 -  
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Unfortunately only a limited number of these were subsequently developed into clinically 

useful drugs to ameliorate neurotoxic damage.  

The lecture will provide examples from the large number of publications in which res ults 

from these studies are described in detail.  

 

Closing - Farewell Plenary Lecture: Patricia Oteiza 
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The vast majority of neuron studies have a synapse-centered vision. However, there is 

accumulating evidence that organelles as the endoplasmic reticulum, endosomes, 

lysosomes and secreted extracellular vesicles can modulate the synaptic vesicle cycle and 

thus, neurotransmission. My work aims to und erstand how neuronal organelles interact and 

influence neuron properties. Specifically, we have recently found that extracellular vesicles 

can increase neurotransmitter release via the exchange of the SNARE protein synaptobrevin-

2. The presentation will cover some of the novel findings we made related to synaptic vesicle 

fusion and endocytosis, and the overlap of the synaptic vesicle molecular machinery with 

other organelles in the secretory pathway. 
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Las tetraciclinas constituyen una gran familia de compuestos con diferentes actividades 

biológicas, además de su conocida actividad antibiótica. Son moléculas muy utilizadas en la 

clínica médica por su baja toxicidad y buena biodisponibilidad. Nuestro grupo de trabajo 

logró demostrar en modelos biofísicos y celulares, que ciertas tetraciclinas son capaces de 

interferir la agregación patológica de aSyn, así como los procesos neuroinflamatorios y el 

estrés oxidativo caracterís tico de los procesos neurodegenerativos. Mediante modelos 

biocomputacionales, pudimos además proponer las interacciones específicas entre los 

grupos funcionales de una tetraciclina no antibiótica y los agregados amiloides de sSyn. 

Esto permitió sentar las bases de la modificación racional de estos compuestos obteniendo 

moléculas de alta actividad neuroprotectora y baja actividad antibiótica para ser 

administradas en tratamientos a largo plazo. Estos hallazgos posicionan a las tetraciclinas 

como moléculas de interés para completar los estudios preclínicos y avanzar a los ensayos 

clínicos. 

Álvaro F. Muchiut,  Instituto Superior de Neuropsicología, Departamento de investigación de 

Resistencia (Chaco) 

La utilización de pruebas psicológicas y neuropsicológicas val idadas y de confiabilidad 

comprobadas, aportan evidencias valiosas al profesional en una multiplicidad de 

actividades, que comprenden desde el diagnóstico, el plan y el seguimiento de tratamiento 

hasta la selección laboral, la orientación vocacional, las pericias judiciales  

e investigación; sin embargo, no siempre se disponen de instrumentos locales/regionales o 

de baremos adaptados a la población a la que se pretende aplicar y, en ocasiones, siquiera 

corresponden a datos normativos del país.  

 

Por ellos desde el equipo de investigación nos hemos propuesto crear instrumentos de 

valoración neuropsicológica (escalas) con el fin de evaluar a niños y adolescentes de 

nuestra zona con las particularidades propias de la población de esta región. En este sentido 

comenzamos con la Escala comportamental para nivel escolar inicial (Muchiut, Vaccaro, 

Zapata & Pietto, 2019) donde el docente valora el comportamiento del niño entre 4 y 6 años. 

Luego para adolescentes la Escala de funciones ejecutivas para padres de adolescentes 

(Muchiut, Dri, Vaccaro & Pietto, 2020) donde los padres valoran el funcionamiento de sus 

hijos entre 12 y 17 años; y actualmente se encuentra en etapa de publicación la Escala de 

Autorreporte de Funcionamiento Ejecutivo (AFE) para adolescentes (Muchiut, Pietto & 

Vaccaro, 2022) en la que el propio adolescente reporta su funcionamiento ejecutivo.  
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altamente acoplados en fase con el audio producido. Mostramos cómo los métodos 

tradicionales pueden poner en peligro la calidad de la señal y que nuestro método es capaz 

de limpiar los datos preservando las oscilaciones neuronales subyacentes. 

Alejandro Wainselboim,  Instituto De Ciencias Humanas, Sociales y Ambientales de Mendoza 

(Mendoza) 

Desde la segmentación de palabras en el flujo del habla hasta la adquisición de las reglas 

combinatorias que rigen el orden de las mismas en unidades oracionales cargadas de 

contenido semántico, el cerebro humano adquiere las regularidades relevantes de su 

entorno que permiten al individuo comprender y producir el lenguaje natural. Nuestro 

propósito es el de aportar un mayor entendimiento en cuanto a los mecanismos 

neurocomputacionales de los cuales, junto a los datos recibidos por los mismos, emerge el 

lenguaje humano. En el presente trabajo nos proponemos por tanto construir un modelo 

cuyas hipótesis neurocomputacionales se inspiren en rasgos específicos hallados en la 

corteza cerebral de los mamíferos. Desarrollamos el proyecto atendiendo a distintos niv eles 

del procesamiento del lenguaje, desde la fonética hasta la gramática emergente por la 

propia dinámica cortical.  

Nuestro modelo muestra resultados preliminares que aportarían un mayor entendimiento de 

la mecánica que subyace al lenguaje y permitirían impulsar nuevos desarrollos para el 

aprendizaje de máquinas con mayor inspiración en la arquitectura de la corteza de los 

mamíferos para la resolución de problemas relacionados al procesamiento del lenguaje 

natural. Consideramos este nuevo enfoque como relevante a la hora de fomentar futuras 

líneas de investigación con una mayor atención a la biología del cerebro humano.  

 

Irene Taravini, Instituto de Ciencia y Tecnología de los Alimentos de Entre Ríos (ICTAER-

UNER-CONICET) 

La enfermedad de Parkinson (EP) es la segunda enfermedad neurodegenerativa más 

prevalente a nivel mundial, afectando al 1-2 % de la población mayor de 60 años. Su 

incidencia es cada vez mayor debido al aumento de la expectativa de vida y, al ser crónica y 

progresiva, representa un costo muy alto para el sistema de salud y las familias de quienes 

la padecen. Los signos clínicos son consecuencia de la degeneración de las neuronas 

dopaminérgicas de la substantia nigra. Dado que las causas precisas que desencadenan 

esta muerte neuronal no se han esclarecido surge el desafío de hallar agentes con acción 

protectora con el fin último de reducir los síntomas, retrasar o incluso prevenir la expresión 
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de esta enfermedad. Hace varios años se encontró una asociación inversa entre la ingesta 

de café o el consumo de tabaco y la aparición de la EP. De manera similar, estudios 

epidemiológicos recientes, realizados en Argentina, Uruguay y Brasil, revelaron que el 

consumo de yerba mate (YM) presenta también una asociación inversa con el riesgo de 

desarrollar la EP. El consumo de mate proporciona numerosos beneficios para la salud, los 

que se relacionan fuertemente con la gran variedad de fitoquímicos bioactivos que 

componen la YM y con su capacidad antioxidante y antinflamatoria. Recientemente, en 

experimentos in vitro se demostró que la YM protege a las neuronas dopaminérgicas de la 

muerte espontánea y progresiva. En nuestro laboratorio hemos observado que la 

administración a largo plazo de YM en ratones hemiparkinsonianos tiene un efecto 

neuroprotector de las neuronas dopaminérgicas. A partir de esta evidencia poblacional y de 

los resultados obtenidos a partir de la experimentación in vitro e in vivo, nos hemos 

planteado profundizar en el análisis e identificación de modificaciones bioquímico -

moleculares relacionadas al efecto neuroprotector de la yerba mate sobre las neuronas 

dopaminérgicas en un modelo en ratón de la EP. Los estudios actuales de nuestro grupo 

permitirán elucidar si las propiedades antioxidantes y antiinflamatorias que posee la YM se 

relacionan con su efecto neuroprotector. Dada la importancia del consumo de YM en 

nuestra población, esperamos que los resultados de este trabajo contribuyan a reforzar la 

visión emergente de la YM como un alimento funcional, permitan revalorizar su consumo y 

redefinir su utilización resaltando sus propiedades benéficas para la salud, utilizándose para 

prevenir o retrasar la expresión de la EP o tal vez como una aproximación alternativa para el 

tratamiento de la misma en asociación con los fármacos antiparkinsoniano s 

frecuentemente utilizados y tener así un impacto directo en la calidad de vida de los 

enfermos. 
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03 | Thalamic top-down control of sensory neocortex for 
associative memory. 

M. Belén Pardi1, 2, Johanna Vogenstahl2, Tamas Dalmay2, Teresa Spanò2, De-Lin Pu1, 2, 

Laura B. Naumann3, 4, Friedrich Kretschmer2, Henning Sprekeler3, 4 , Johannes J. 

Letzkus1, 2. 

1Institute for Physiology, Faculty of Medicine, University of Freiburg, 79108 Freiburg, 

Germany. 

2Max Planck Institute for Brain Research, 60438 Frankfurt, Germany. 

3Bernstein Center for Computational Neuroscience Berlin, 10115 Berlin, Germany. 

4Technische Universität Berlin, 10587 Berlin, Germany. 

The sensory neocortex is a critical substrate for memory that strongly interconnects with the 

thalamus. However, the role of direct thalamocortical communication in memory remains 

elusive. In this talk, I will show you that the higher-order sensory thalamus is a highly plastic 

source of cortical top -down information. To find this, we performed chronic in vivo two -

photon calcium imaging of thalamic synapses in mouse auditory cortex layer 1, a major 

locus of cortical associations. Combined with optogenetics, viral tracing, whole -cell 

recording, and computational modeling, we found that the higher- order thalamus is required 

for associative learning and transmits memory -related information that closely correlates 

with acquired behavioral relevance. In turn, these signals are tightly and dynamically 

controlled by local presynaptic inhibition. Our results thus reveal a level of computational 

flexibility in layer 1 that goes far beyond hard-wired connectivity.  
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04 | Etv4 regulates nociception by controlling peptidergic sensory 
neuron development and peripheral tissue innervation. 

Antonella Soledad Rios1, Ana Paula De Vincenti2, Pablo Brumovsky3, Jorge Aquino3, 

Gustavo Paratcha2, Fernanda Ledda1. 

1 Fundación Instituto Leloir, Instituto de Investigaciones Bioquímicas de Buenos Aires, 

CONICET, Buenos Aires, Argentina. 

2 División de Neurociencia Molecular y Celular, Instituto de Biología Celular y Neurociencias, 

Universidad de Buenos Aires, CONICET, Buenos Aires, Argentina., 

3 Developmental Biology & Regenerative Medicine Laboratory, Instituto de Investigaciones 

en Medicina Traslacional (IIMT), CONICET-Universidad Austral, Derqui-Pilar, Buenos Aires, 

Argentina 

The perception of noxious environmental stimuli by nociceptive sensory neurons is an 

essential mechanism for the prevention of tissue damage (1,2). Etv4 is a transcriptional 

factor expressed in most nociceptors in dorsal root ganglia (DRG) during the embryonic 

development (3). However, its physiological role remains unclear. Here, we show that Etv4 

ablation results in  

defects in the development of the peripheral peptidergic projections in vivo and deficits in 

axonal elongation and growth cone morphology in cultured sensory neurons in response to 

NGF. From a mechanistic point of view, our findings reveal that NGF regulates Etv4-

dependent gene expression of molecules involved in extracellular matrix (ECM) remodeling. 

Etv4-null mice were less sensitive to noxious heat stimuli and chemical pain and this 

behavioral phenotype correlates with a significant reduction in the expression of the p ain-

transducing ion channel TRPV1 in mutant mice. Together, our data demonstrate that Etv4 is 

required for the correct innervation and function of peptidergic sensory neurons, regulating a 

transcriptional program that involves molecules associated to axona l growth and pain 

transduction.  

(1) Einarsdottir, E. et al (2004).. Hum Mol Genet 13, 799-805. 

(2) Indo, Y. (2010). Expert Rev Neurother 10, 1707-1724. 

(3) Fontanet, P. et al (2013). J Neurosci 33, 15940-15951. 
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07 | Temporal cognition: time-oriented attention improves 
sensorimotor synchronization performance. 

Leonardo Versaci 

Universidad Nacional de Quilmes 

Temporal cognition is involved in the representation of the temporal structure of events in 

our environment (ordering events in time, perceiving durations, producing rhythms, thinking 

about the past or the future, etc). In the hundred millisecond range, temporal cognition is 

linked to motor co ntrol, speech and music performance. A paradigmatic phenomenon in this 

timing range is sensorimotor synchronization, that is the synchronization of movements with 

an external periodic stimulus as in paced finger tapping. The effect of  

attention when oriented to temporal aspects of a task is well established for reaction time 

tasks, yet it is reasonable to hypothesize that time-oriented attention could also have an 

influence on sensorimotor synchronization. In this work we show that attention can be 

oriented to the purely temporal aspects of a paced finger -tapping task and that it affects 

performance. Specifically, time-oriented attention improves the accuracy in paced finger 

tapping and it also increases the resynchronization efficiency after a period pertur bation. We 

use two markers of the attention level: auditory ERPs and subjective report of the mental 

workload. In addition, we propose a novel algorithm to separate the auditory, stimulus-

related components from the somatosensory, response -related ones, which are naturally 

overlapped in the recorded EEG. 
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ORAL COMMUNICATIONS 

 

01 | Role of neuroligin-2 in the establishment of perisomatic 
inhibition in adult-born neurons. 

Andrea Aguilar-Arredondo , Damiana Giacomini, Alejandro Schinder  

Leloir Institute Foundation, Neural plasticity lab 

Presenting Author: Aguilar Arredondo, Andrea , laaguilar310780@gmail.com 

GABAergic signaling is crucial for the development and function of adult -born granule cells 

(aGCs). Parvalbumin interneurons (PV-INs) exert perisomatic inhibition onto aGCs that 

becomes functionally mature at 6 weeks of neuronal age. The molecular mechanisms 

orchestrating the establishment of this synapse are unknown. We investigated whether 

neuroligin-2 (NL2), a postsynaptic adhesion molecule involved in the development of 

inhibitory contacts, plays a role in perisomatic GABAergic synaptogenesis in aGCs. Using 

confocal microscopy, we first characterized the development of synapses formed by PV -INs 

expressing tdTomato onto aGCs expressing GFP, by measuring the size of perisomatic 

appositions at different time points. We observed a substantial increase in synaptic size 

from 2 to 4 weeks, with no further changes at later times. We next delivered a retrovirus 

expressing a shRNA against NL2 and monitored the effect of NL2 knockdown on the PV-IN 

to GC synapse. We found smaller synaptic contacts accompanied by an important reduction 

of perisomatic appositions of the vesicular GABA transporter VGAT, suggesting impaired 

synaptic function. Moreover, we analyzed the expression of the presynaptic active zone 

protein bassoon, which showed a reduction in the number of puncta within terminals of PV -

INs contacting aGCs in shNL2 expressing cells. Our results reveal NL2 as a critical player in 

the delayed functional maturation of perisomatic inhibition in aGCs of the adult brain.  
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02 | Cholesterol loss in old hippocampus triggers HDAC2 
mediated repression of BDNF Role 

Benjamín I. de la Cruz-Thea, María F. Harman, Mauricio G. Martín  

Instituto de Investigaciones Médicas Mercedes y Martín Ferreyra (INIMEC-CONICET-UNC), 

Universidad Nacional de Córdoba, Córdoba, Argentina. 

Presenting Author: de la Cruz -Thea, Benjamín Isaías, lbdlcruzthea@immf.uncor.edu  

Aging is associated to epigenetic alterations whi ch lead to diminished expression of 

memory-related genes. One of the most important changes is the decrease in histone 

acetylation produced by the Histone Deacetylase 2 (HDAC2) activity. This process has been 

described as determinant for memory loss during  aging. In this work we demonstrate that 

aging triggers the accumulation of HDAC2 in regulatory regions of the BDNF gene, a key 

transcription factor for synaptic plasticity. We found that the transcriptional co -repressor 

Chromodomain Y like protein (CDYL), which interacts with HDAC2 in hippocampal extracts, 

is accumulated in the nucleus of old neurons. The co-accumulation of CDYL and HDAC2 was 

also observed in slices of old transgenic Thy-1(GFP) mice brain. Considering that CDYL 

degradation is triggered by synaptic activity, our data suggest that CDYL accumulation can 

be due to impaired NMDA receptor activity as a consequence of cholesterol depletion in old 

neurons. Moreover, we found that CDYL silencing in primary culture of cortical neurons 

induces a decrease in the levels of HDAC2 when compared to controls, highlighting the fact 

that CDYL accumulation could both recruit HDAC2 to BDNF promoter and regulate HDAC2 

expression or stability through a still undescribed mechanism. The findings herein contribute 

to the understanding of the epigenetic processes underlying synaptic impairment during 

aging. 
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06 | Sleep within the consolidation window improves motor 
memory retention and promotes the spindle-SO coupling over 
the contralateral motor network 

Agustín Solano 1°, Gonzalo Lerner 1°, Pedro Caffaro 1°, Luis Alberto Riquelme 1°, Daniel 

Perez-Chada 2°, Valeria Della-Maggiore 1° 

1.CONICET-Universidad de Buenos Aires, IFIBIO Houssay, Buenos Aires, Argentina 

2.Internal Medicine, Pulmonary and Sleep Service, Austral Univ. Hosp., Pilar, Argentina 

Presenting Author: Solano, Agustín , lasolano@bioingenieria.edu.ar 

Strong evidence suggests that sleep benefits declarative memories (DM). However, its 

contribution to motor learning is controversial. Recently, we showed that learning a motor 

adaptation (MA) task shortly before sleep enhances the delta power and the coupling 

between spindles and slow oscillations (SO), similarly to what is observed in DM. Here, we 

tested the hypothesis that the beneficial effect of sleep in MA depends on its overlap with 

the consolidation window. First, we tracked MA memory retention through a 24h window. We 

found that it decayed ini tially and stabilized at 6h post training, and remained constant 

overnight (p<0.001), suggesting that sleep does not benefit MA if the time proximity between 

learning and sleep is not controlled. To control the interval between learning and sleep we 

then tracked the time course of MA memory consolidation using an anterograde interference 

protocol. We found that release from interference started about 6h post learning (p<0.001), 

implying that MA consolidates within such a time window. Finally, we trained two  groups of 

subjects so that sleep occurred outside (~14h; group T -14h) or inside (~10min; group T-

10min) the consolidation window, and recorded EEG overnight. We found that T-10min 

retained 30% more than T-14h (p<0.05). This sleep benefit was accompanied by an 

increment in the spindle-SO coupling and delta band power over the brain hemisphere 

contralateral to the trained hand (p<0.05), supporting our hypothesis. 
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07 | Spread of rhythmic activity among couple oscillators 

Graciela Ines Kearney 1°, Lidia Szczupak 1° 

 

1.Instituto de Fisiología, Biología Molecular y Neurociencias (UBA-CONICET) 

Presenting Author: Kearney, Graciela Ines, lgraciela.kearney@gmail.com 

In animal motor behaviors, the segments along the antero-posterior axis perform 

movements in a coordinated manner. Leeches are an outstanding model to analyze the 

underlying neuronal network controlling this function because the 21 segments that 

compose the body are virtually identical, simplifying the question on intersegmental 

coordination to that on interactions among iterated units. Leeches crawl over solid surfaces 

through successive elongation and contraction body waves. Each segment bears all the 

neurons required to produce this rhythmic motor pattern and dopamine evokes fictive  

crawling in isolated midbody ganglia. Coordinated rhythmic motor pattern can be also 

elicited in chains of 3 ganglia. The pattern of activity in both experimental conditions is 

highly similar, and fits behavioral parameters. Within the chain, the intersegmental 

interactions give rise to a global network, turning each segmental circuit refractory to local 

perturbations. To analyze the nature of these intersegmental signals, we used a chamber 

that allows chemical compartmentalization of the chain. Applicatio n of dopamine in a single 

ganglion elicited crawling in anterior and/or posterior ganglia. These results show that local 

crawling oscillators provide excitatory drive bidirectionally, which operates tonically upon 

neighboring circuits spreading the rhythmi c activity. 
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Ghrelin is a stomach-derived orexigenic hormone that acts via the growth hormone 

secretagogue receptor (GHSR), highly expressed in the brain that increases food intake and 

glycemia. The Glucagon-like peptide-1 (GLP-1) is a hormone released by the gastrointestinal 

tract in response to meal intake that acts via the GLP-1 receptor (GLP-1R) and reduces food 

intake and glycemia. Interestingly, GHSR and GLP-1R expression have been observed within 

many of the same nuclei of the brain, suggesting may act on common neuronal sets to 

mediate its neurobiological effects. Here, we explored the extent of this putative direct GHSR 

and GLP-1R interaction in the brain. We mapped the distribution of the GHSR in the mouse 

brain and examined the localization of this receptor using two complementary approaches: 

binding with fluorescent -labeled ghrelin (Fr-ghrelin) in wild type mice or visualizing the 

endogenous fluorescence of GHSR-eGFP mice in which eGFP is under the control of the 

GHSR promoter. In both cases, the presence of GLP-1R was visualized by 

immunohistochemistry using a validated anti -GLP1R antibody. We found that cells 

containing both GHSR and GLP-1R are mainly located in the hippocampus dentate gyrus. In 

contrast, simultaneous presence of GHSR and GLP-1R was much less extensive elsewhere in 

the brain.Thus, we conclude that GHSR and GLP-1R signaling may directly crosstalk in the 

hippocampus whereas they act largely on distinct neuronal populations in other parts of the 

mouse brain. 
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The AIS regulates action potential and acts as a selective barrier for axonal cargo. It presents 

specific structural features: MT fascicles, Ankyrin -G linkers, and enrichment of ion channels. 

Tau, a MT-associated protein highly expressed in neurons, acts as an axonal transport 

regulator. Changes in tau have been associated with AIS defects. However, the molecular 

mechanisms by which tau modulates the AIS remain unknown. My work focuses  on 

elucidating how tau regulates the AIS. Using hippocampal neurons from hTau mice, and 

hiPSC-derived neurons, we performed tau conditional KD and regulated tau isoform 

production. We show that tau isoform production can affect AIS maturation, positioning , and 

AnkG enrichment in murine neurons. We characterized the maturation and positioning of the 

AIS in hiPSC neurons, and showed that the proportion of neurons with AIS increases over 

time, and the intensity of AnkG staining. We confirmed that hiPSC neurons produce 4R-tau 

after 37 days in vitro. Increasing the early endogenous production of 4R-tau leads to a 

significant increase in the percentage of neurons with AIS. Finally, the effect of tau KD on the 

transport of APP within the AIS was evaluated by live-imaging. We found that decreasing tau 

expression selectively affects the anterograde transport of cargo within the AIS. This work 

will provide knowledge on how tau modulates the AIS, which is essential for understanding 

potential pathological mechanisms as sociated with tauopathies.  
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Brain-derived neurotrophic factor (BDNF) is a neurotrophin widely expressed in the brain that 

plays a major role in the development, differentiation, maturation and plas ticity of the 

nervous system. BDNF has a fundamental role in neuronal plasticity leading to drug abuse. In 

the last decades, a single nucleotide polymorphism in the BDNF gene, resulting in the 

substitution of the amino acid Valine for Methionine in codon 6 6 (Val66Met) in the BDNF 

prodomain region, has been widely associated with stress disorders and drug abuse. The 

aim of this study is evaluate the involvement of Met -prodomain of BDNF (Met-pBDNF) in the 

impact of stress -induced vulnerability to cocaine addiction. For this purpose, we generated 

lentiviral (LV) particles expressing the prodomain, pBDNF Met and pBDNF Val. Male rats 

were randomly assigned to the NS (not stress) and S (stress) groups and underwent 

stereotaxic surgery to bilaterally microinject LV  particls of pBDNF variants in the nucleus 

accumbens core (NAc). After a cocaine challenge, we observed an increase in locomotor 

activity in stressed Met -pBDNF animals. In correlation with these changes, we also observed 

a lasting decrease in GLT-1 levels in NAc. This result is relevant since it is considered one of 

the mechanisms underlying the vulnerability to develop addictive behaviors induced by 

stress. Our results suggest that Met -pBDNF is involved in stress-induced vulnerability to 

cocaine addiction, acquiring additional value as an active ligand. 
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Aging is associated to epigenetic alterations which lead to diminished expression of 

memory-related genes. One of the most important changes is the decrease in histone 

acetylation produced by the Histone Deacetylase 2 (HDAC2) activity. This process has been 

described as determinant for memory loss during aging. In this work we demonstrate that 

aging triggers the accumulation of HDAC2 in regulatory regions of the BDNF gene, a key 

transcription factor for synaptic plasticity. We found that the transcriptional co -repressor 

Chromodomain Y like protein (CDYL), which interacts with HDAC2 in hippocampal extracts, 

is accumulated in the nucleus of old neurons. The co-accumulation of CDYL and HDAC2 was 

also observed in slices of old transgenic Thy-1(GFP) mice brain. Considering that CDYL 

degradation is triggered by synaptic activity, our data suggest that CDYL accumulation can 

be due to impaired NMDA receptor activity as a consequence of cholesterol depletion in old 

neurons. Moreover, we found that CDYL silencing in primary culture of cortical neurons 

induces a decrease in the levels of HDAC2 when compared to controls, highlighting the fact 

that CDYL accumulation could both recruit HDAC2 to BDNF promoter and regulate HDAC2 

expression or stability through a still undescribed mechanism. The findings herein contribute 

to the understanding of the epigenetic processes underlying synaptic i mpairment during 

aging. 
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Our objective was to study the impact of neonatal overfeeding on the orexigenic response to 

a cafeteria diet (CAF) in adulthood. Male Wistar rats were raised in small litters (4 pups/dam, 

SL) or normal litters (10 pups/dam, NL). From weaning they were fed with standard chow 

until postnatal day 90 (PND90). From PND90 and for 11 weeks animals received standard 

chow (CON) or cafeteria diet (CAF), (NL-CON, NL-CAF, SL-CON, SL-CAF; 14 rats/group). Body 

weight and food intake were recorded weekly. Specific sensory satiety test (SSS) was 

performed 4 weeks before sacrifice at PND167, when blood and fat pads were obtained. CAF 

consumption significantly increased body weight (p<0,0001), energy intake (p<0,001) and 

adiposity (p<0,0001) in both NL and SL. SL-CAF presented a significant decrease in food 

consumption (grams) (p<0.05). No differences  in energy nor grams of food intake were 

observed between NL-CON and SL-CON. Blood glucose levels were similar in all groups. 

Feeding behaviour evaluated through the SSS test was altered by neonatal overfeeding and 

by exposure to CAF diet, both individually and in synergy (p<0,05). We previously 

demonstrated that overweight produced by neonatal overfeeding (PND21) is reversed by 

control diet (PND90). However, marks in the brain remain in adult life. This work provides the 

first evidence that neonatal overfeeding alters the expected orexigenic feeding behaviour in 

adult life. Future studies will focus on the molecular neurocircuitry involved.  
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Experience-dependent plasticity of neural circuits involves remodeling of glial cells in 

addition to neuronal structures. Astrocytes become hypertr ophic and more closely 

associated with synapses after exposing animals to stimuli that promote synaptic plasticity. 

Most behavioral paradigms assessing experience-dependent astrocytic structural plasticity 

involve several days. Here we aimed at investigating whether astrocytic structural plasticity 

occurs after a short -lasting learning paradigm. For this, we trained two groups of mice in an 

accelerated or constant speed rotarod task (learning group and active control, respectively) 

and sacrificed them 24 hs post-training. Then, we immunostained brain sections for GFAP 

and S100B to assess morphological changes in astrocytes of different brain regions. Our 

results show an increased GFAP staining intensity in the hippocampus of the learning group 

when compared to the active control group (28±3 versus 20±3 AU, t-test, p=0.0492), as well 

as a tendency to a greater complexity, evaluated by sholl analysis (17% increase in median 

critical value, Mann-Whitney, p=0.0666). Furthermore, a significant astrocytic soma volume 

reduction was observed in the learning group, when compared to the active control group 

(46% reduction, Mann-Whitney, p=0.0208). These data indicate that astrocytic structural 

plasticity can be observed shortly after learning and support the hypothesis that astrocytes 

contribute to learning -induced synaptic plasticity.  
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Neuronal glycoprotein M6a expression levels or polymorphisms within the GPM6A gene are 

associated with neuropsychiatric disorders like schizophrenia, depression and 

claustrophobia. M6a promotes neurite outgrowth, filopodia formation and dendritic spine 

and synapse maintenance in vitro. Although strong evidence suggests that the extracellular 

loops of M6a (ECs) are responsible for its function, the molecular mechanisms linking M6a 

to the onset of such diseases remain unknown. To gain knowledge on these mechanisms, 

we aim to characterize new non-synonymous polymorphisms (nsSNPs) within the ECs of 

GPM6A. We identified six nsSNPs (T71P, T76I, M154V, F156Y, R163Q and T210N) that 

impair M6a-induced plasticity in neuronal cultures; even though M6a´s expression, 

subcellular localization and folding are not affected by these nsSNPs. Previous reports 

showed that M6a dimerization is necessary to induce filopodia and synapse formation. 

M6a´s ECs are involved in homo- and heterotypic protein-protein interactions and might lead 

to the formation of M6a oligomers at the plasma membrane. Thus, we are currently 

evaluating whether the nsSNPs might disturb M6a´s oligomerization state. Our preliminary 

results suggest that the damaging effect of these nsSNPs could be related to a decrease in 

protein oligomerization. These results highlight the importance of reverse genetics 

approaches to gain knowledge on M6a´s mechanisms of action and genetic susceptibility of 

certain GPM6A variants. 
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OPN3 is part of the opsin family of light -sensitive G-protein coupled receptors. OPN3 was 

discovered in deep brain regions, specifically the arcuate nucleus and the paraventricular 

nucleus of the hypothalamus. Oancea lab has discovered that OPN3 functions in a light 

independent manner and signals through Gai to negatively regulate the melanogenic Gs-

coupled MC1R in human epidermal melanocytes. Neuronal melanocortin receptors (MC3R 

and MC4R) are found in the arcuate nucleus and paraventricular nucleus of the 

hypothalamus and play non-redundant roles in mediating energy balance. Both MC3R and 

MC4R share similar structural identities to MC1R and have been found to couple to Gs. 

Additionally, Cone and his colleagues found that MC4R couples to Kir7.1 in hypothalamic 

neurons independent of G-protein activity. Previous data in our lab has revealed that OPN3 

colocalizes and forms a physical complex with  MC4R. The goal of this study is to test the 

hypothesis that OPN3 functions to negatively modulate MC4R-mediated signaling. More 

specifically, we overexpress OPN3 and MC4R in HEK293 cells together with Kir7.1 and 

measured the potassium current at diferent potentials. We only observed a significant 

amount of current in cells coexpressing OPN3 and this effect seems to be occluded by 

MC4R addition. More experiments are required to fully understand the signaling cascade 

involved and what is the effect of MC4R agonists. 
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The perception of noxious environmental stimuli by nociceptive sensory neurons is an 

essential mechanism for the prevention of tissue damage. Etv4 is a transcriptional factor 

expressed in most nociceptors in dorsal root ganglia (DRG) during the embryonic 

development. However, its physiological role remains unclear. Here, we show that Etv4 

ablation results in defects in the development of the peripheral peptidergic projections in 

vivo and deficits in axonal elongation and growth cone morphology in cultured sensory 

neurons in response to NGF. From a mechanistic point of view, our findings reveal that NGF 

regulates Etv4-dependent gene expression of molecules involved in extracellular matrix 

(ECM) remodeling. Etv4-null mice were less sensitive to noxious heat stimuli and chemical 

pain and this behavioral phenotype correlates with a significant reduction in the expression 

of the pain-transducing ion channel TRPV1 in mutant mice. Together, our data demonstrate 

that Etv4 is required for the correct innervation and function of peptidergic sensory neurons, 

regulating a transcriptional program that involves molecules associated to axonal growth 

and pain transduction. 
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Spontaneous electrical activity (SEA) transmitted among developing neurons shapes the 

connectivity patterns of emerging circuits. In the mammalian inner ear, SEA is originated in 

the cochlea by the release of glutamate from sensory hair cells (HC). In order to study SEA in 

developing HC, we used the Zebrafish (Danio rerio) lateral line system (zLL). The zLL allows 

fishes and amphibians to detect water motion and p ressure changes and consists of 

clusters of mechanosensitive HC. LL HC are innervated by afferent and efferent neurons, and 

share structural, molecular and functional properties with those of the cochlea. zLL forms at 

2-3 days post-fertilization (dpf) and the system is completely mature at 5 dpf. Previous work 

has shown that zLL HC exhibits SEA at 3 and 6 dpf. In this work, we have taken advantage of 

the optical transparency and rapid development of zebrafish to study the patterns of SEA in 

developing LL HC. We performed in vivo calcium imaging in transgenic larvae expressing 

GCaMP7 in zLL HC and found that HC display two types of spontaneous calcium transients, 

waves and spikes, from 3 to 7 dpf. The magnitude of SEA changes over this temporal 

window. Moreover, specific patterns of calcium activity are present at different 

developmental stages, suggesting its relation to the establishment of zLL microcircuit.  
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Serotonin (5-HT) is a monoamine neuromodulator that plays a key role in the organization of 

the central nervous system. 5-HT alterations may be associated to the emergence of social 

deficits and psychiatric disorders, including anxiety anddepression. In previous studies we 

found that prenatal 5-HT disruption alters compulsive behavior and social vocalizations at 

weaning. Moreover, 5-HT depletion during gestation altered Tph2 and SERT expression in 

mPFC. In the present study we aimed to analyze the effects of transient 5-HT depletion at 

gestation on 5-HT central synthesis and reuptake at weaning in the hippocampus area. A 3 

[treatment prenatal (PCPA, vehicle, untreated)] x 2 [sex (male, female)] factorial design was 

conducted. C57/BL6 male and female mice, born from dams treated with a 5 -HT synthesis 

inhibitor (PCPA; 4-Chloro-DL-phenylalanine methyl ester hydrochloride) at gestational days 

(G)12-14 At postnatal day (P) 64 all animals hippocampus were dissected and mRNA 

expression of SERT and Tph2 was analyzed using RT-PCR to. Changes in SERT and Tph2 

expression in hippocampus will be discussed in terms their implications in a wide range of 

functions from basic physiological mechanisms to complex behaviors. These results are 

relevant because increasing evidence links 5-HT signaling alterations during development to 

emotional dysregulation and psychopathology.  
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Perinatal ethanol exposure (PEE) impacts the developing fetus and the central nervous 

system being particularly affected. These alterations can have clinical implications 

encompassed in Fetal Alcohol Spectrum Disorders (FASD). The hippocampus is implicated 

in cognitive functions which are altered in adults with FASD. The dentate gyrus (DG) of the 

hippocampus conserves the capacity to produce new neurons in adulthood. In this context, 

our study aimed to describe the effect of PEE on adult hippocampal neurogenesis using a 

murine model. Female CD1 mice were exposed to ethanol 6% v/v along pregnancy and 

lactation. After weaning, pups had no further contact with ethanol. Characteristic cell types 

of the adult male DG were studied by immunofluorescence. A lower percentage of type 1 and 

4 cells and a higher percentage of type 2 cells were observed in PEE animals. This decrease 

in type 1 cells suggests that PEE reduces the population of remnant progenitors of the DG 

present in adulthood. The increase in type 2 cells and decrease in type 4 cells may indicate 

that the presence of ethanol during neurodevelopment alters the capacity of neuroblasts to 

become neurons in the adult neurogenic niche. These results suggest that pathways 

implicated in cell determination were affected by PEE and remained affected in adulthood. 

Since neurogenesis is associated with cognitive processes altered in FASD, these results 

may contribute to explain one of the mechanisms involved in alcohol teratogenesis.  
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The circadian oscillator of Drosophila is composed of approximately 150 clock neurons that 

express a set of molecular components, called clock genes, which through negative 

feedback loops coordinate the oscillation of gene expression and physiological parameters 

with a period close to 24 hours. A subgroup of clock neurons, called ventral lateral neurons 

(LNvs) is characterized by the expression of the neuropeptide Pigment Dispersing Factor 

(PDF) and play a fundamental role in the control of alertness and are essential for the 

regulation of sleep/wake behavior via a yet not fully understood neuron al circuit. Previous 

work from our laboratory has identified ClC-a, a voltage-dependent chloride channel, as a 

potential key element in the physiology of the LNvs. This channel has not been explored in 

Drosophila adult neurons before. Therefore, the main objective of this project is to 

characterize the role of neuronal CIC-a and its mechanism of action. As an initial approach 

we have started to explore the ClC-a in determining behavioral outputs. Our findings indicate 

that downregulation of ClC-a in LNvs increases sleep, both in females and males. 

Surprisingly, downregulation of ClC-a in glial cells reduces sleep in males, but does not affect 

sleep in females. Consistently, downregulation of ClC-a in all cell types reduces latency to 

siesta sleep. Future work will explore how ClC-a affects LNvs physiology using patch -clamp 

electrophysiological approaches.  
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The interactions that individuals undergo with  conspecifics are critical for their wellbeing. In 

Drosophila melanogaster, the social context, defined as the size, sex and genotype 

composition of the group affects aggression, sleep, feeding, alcohol consumption and the 

daily pattern of locomotor activi ty. Specifically, the olfactory system plays a crucial role in 

the capacity of social cues to synchronize the internal circadian clock. Therefore, the goal of 

this project is to dissect the mechanisms that underlie locomotor activity entrainment by 

social interactions. As a first step, we replicated behavioral experiments and evaluated if 

social interactions were sufficient to entrain flies that were originally in different activity 

phases. We performed experiments using the wild-type strains Canton-S and w1118, which 

have different eye colors, entrained in light schedules 6 h apart. We individually recorded the 

activity of male and females flies for six days after a week of social interactions in groups of 

different compositions, always in free -running conditions. Preliminary results show that 

Canton-S flies that were 6 hours delayed were able to re synchronize the w1118 population. 

Future experiments will include different light schedules and compositions of the interacting 

populations. We will employ genetic tools to discover the nature of the signal and its 

receptors in the olfactory system, and map the components of the olfactory system that 

contact the circadian pacemaker.  
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The circadian network relies on 150 clock neurons that establish contacts with different 

types of glia, whose coordinated function is evidenced in the temporal organization of 

locomotor activity patterns. Within the circadian network, the ventral lateral neurons (LNv) 

coordinate network activity under light -dark cycles and free-running conditions. Further, data 

generated in our laboratory suggests that ensheathing glia and astrocytes differentially 

contact the sLNvs neurons throughout the day. A number of years ago, through a 

missexpression screen targeting genes involved in neuronal homeostasis, we identified a 

gene relevant in lipid catabolism, that we named orsai (osi). To begin to understand osi role 

in the adult brain, we downregulated osi levels exclusively in the adult, and evaluate the 

impact of Osi knock down on two glia subtypes or the LNvs on several circadian outputs. 

Surprisingly, deregulating osi levels in ensheathing glia or astrocytes does not affect  the 

period or the temporal organization of the activity rhythms in young flies, although it appears 

to reduce lifespan later on. However, deregulation of osi in the LNv lenthens the period and in 

time reduces the consolidation of locomotor activity. Inter estingly, the period phenotype 

observed in young flies is rescued by either the expression of its human ortholog ETFRF1, or 

the downregulation of the phospholipase Lip3. Together these results suggest that osi could 

play different roles in adult glia and neurons. 
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Insects rely on olfaction to find food and mate. The olfactory cues that drive different 

behaviors are expected to have been determined by evolution and thus their neurobiological 

mechanisms are assumed to depend on hardwired circuits. However, it is well established 

that learning and memory have a large impact in tuning olfactory guided behaviors. The main 

goal of this project is to unveil the effect that exposure to olfactory stimuli during the larval 

development has on the olfactory preference in adulthood. We used a method that allows us 

to measure innate and acquired odor attractiveness. Sixty flies are placed in a chamber, 

which contains two vials with different odorant solutions. The attractiveness is determined 

based on the ratio between the numbers of flies trapped in each vial. We used two lines of 

Drosophila melanogaster, Berlin and Canton S, and tested odorants of different innate 

valence. Flies were reared in either aversive or appetitive odors and 5 to 7 days after 

hatching we evaluated their preference for each odorant. Changes in the innate valence of 

the odors were analyzed by comparing treated flies with the corresponding controls. Our 

results show that the environment where the animals are reared modulates the behavioral 

response during adulthood. Future experiments will address the acquisition of valence when 

rearing in neutral odors. These results provide a novel paradigm to study olfactory memories 

that resist metamorphosis.  
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Memory reconsolidation theory posits that consolidated memories can undergo 

destabilization follo wing reactivation, allowing changes in its content and/or strength. 

Prediction error (PE) is considered to be the driving force for learning in both consolidation 

and reconsolidation. Vast evidence supports both these accounts. In our day-to-day life, we 

learn from complex situations and stimuli which do not follow explicit rules and cannot be 

sufficiently described by simple associations. We designed a behavioral task to study 

memory updating using complex audiovisual stimuli in an online modality. The sel ected 

videos are plot- and character-driven to engage participants´ curiosity. We aim to evidence 

memory updating of richly detailed episodic memories following reactivation under two 

distinct conditions: one that generates a PE through sudden interruption  of some videos and 

one that does not. On testing day, participants are asked to recall general information and 

specific details about target videos, allowing for detection of intrusions from interference 

videos watched following reactivation.  
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Idiomatic expressions (IE) are a kind of pragmatic language whose meaning is different from 

the sum of the meaning of their words. TLE, the most frequent of the focal epilepsies, can be 

associated with several cognitive symptoms, including pragmatic language impairment. B ut 

many patients manage to maintain these language skills. This compensation may depend on 

greater recruitment of accessory areas and creation of new connections. This network 

reorganization for this specific type of language in patients with TLE has not y et been 

studied. This fMRI study will investigate neural networks activated in patients with chronic 

mesial TLE, compared to normal subjects, for IE understanding. Methods: 20 controls, 18 

patients with right TLE (RTLE) and 15 patients with left TLE (LTLE) were asked to select one 

of 4 possible meanings for IE or literal sentences. fMRI scans were performed in a 3.0T 

scanner and processed by SPM 12 comparing IE vs. literal sentences. Results: All 

participants performed the task above chance level. IE activated a bilateral, slightly right-

sided fronto -temporal network. When comparing LTLE vs. controls or RTLE vs. controls we 

found activation in additional frontal, temporal and insular areas of both hemispheres. 

Discussion: Both RTLE and LTLE patients showed reorganization of the networks for 

pragmatic language. Since some of these patients are candidates for epilepsy surgery, it is 

important to know these compensatory networks recruited so as not to harm them.  
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The hemispheric asymmetry model for encoding/retrieval (HERA), (Cabeza et al., 2003; 

Habib et al., 2003; Nyberg et al., 1996; Tulving et al., 1994) proposes a lateralization during 

memory process. With a preferential activity of the prefrontal cortex (PFC) in the left 

hemisphere during encoding and preferential activity of the PFC in the right hemisphere 

during retrieval. It has been shown that listening to music generates a greater activation of 

the right hemisphere (Alluri et al., 2013; Bever & Chiarello, 2009; Ono et al., 2011; Santosa et 

al., 2014). Therefore, an indirect method to evaluate lateralization consists of generating a 

competition for the resources on the hemisphere involved in the memory process (Friedman 

& Polson, 1981; Funahashi, 2017). The aim of this study is to validate a new procedure to 

indirectly study hemispheric activation. We hypothesize that: Listening to music during 

retrieval of verbal stimuli would lead to a decrease in performance compared to listening to 

music only at encoding, since in the first case the right hemisphere would be engaged in 

both tasks. 
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We have previously shown that noise exposure can induce hippocampal-related behavioral 

and oxidative alterations in adolescent rats. However, no data about the hippocampal (HC) 

oxidative state have been obtained in animals subjected to voluntary ethanol yet. Even more, 

a non-pharmacological neuroprotective strategy, the enriched environment (EE), has not 

been explored in this model. In consequence, the aim of the present work was to test 

whether these agents, present individually or sequentially, can affect behavior, ROS levels 

and catalase activity in the HC. In addition, the effectiveness of housing in an EE was also 

assessed. 28-days-old male and female Wistar rats were housed in standard or EE cages and 

subjected to voluntary ethanol two -bottle choice paradigm f or 1 week. After that, animals 

were exposed to noise and different behavioral and biochemical parameters were evaluated. 

Results showed that, after housing in an EE, several behavioral alterations, as well as 

biochemical parameters, were partially restored and differed among sexes. These findings 

suggest that rats exposed to physical and chemical agents during adolescence could induce 

sex-specific, HC-related behavioral and biochemical alterations, demonstrating a high 

vulnerability of the developing brain. As these changes can be partially restored by the 

housing in an EE, it could be hypothesized that only one week of housing in an EE could be 

an effective neuroprotective tool in this model.  
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Early-life adversities, such as child low socioeconomic conditions, affect the structure and 

function of the brain leading to impaired mental health later in life. Using a validated 

multifactorial murine model of social and material deprivation (SMD) we aimed to evaluate 

the effects of perinatal adversity on social cognition and its related molecu lar mechanisms. 

We studied social cognition using the habituation/dishabituation test and found that it is 

affected by perinatal SMD in male and female mice. Specifically, SMD mice showed a celling 

level of social investigation throughout trials indicating  intact social motivation and 

decreased social recognition. Ample evidence demonstrated that social cognition is 

subserved by the PFC, acting in conjunction with other cortical and subcortical areas. We 

used Nissl staining to determine morphological change s derived from SMD in specific brain 

regions. Consistent with a decreased brain weight we observed a decrease in total dorsal-

ventral axis length and a reduction in the ventral hippocampus. Notably, infralimbic PFC from 

SMD mice showed a higher size than control mice. We further found that expression of 

genes involved in the E/I balance were altered in the PFC of SMD mice. These results 

suggest that SMD affect brain morphology, and this might be driven by gene expression 

alterations in the PFC providing a molecular mechanism for understanding the neurobiology 

of social cognition and its dysregulation by perinatal deprivation.  
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Aggressive encounters can cause injuries and require a significant energy investment. 

Recognizing and remembering a previous opponent can be beneficial since it can facilitate 

changes in fighting strategies. We demonstrate that, zebrafish males resolve  a second 

encounter against the same opponent with lower levels of aggression, implying a recognition 

encounter memory. To analyze the memory consolidation, pairs of adult zebrafish males 

were allowed to participate in an agonistic encounter. After 30 minu tes, individuals were 

separated and immediately exposed to 15 or 60 minutes of water or MK-801 (antagonist of 

NMDA receptor, 20 M). Same pairs were isolated again for 24 or 48 hours and exposed to a 

second fight against the same opponent. Total time of aggression and number of bites were 

compared between day 1 and 2. Results suggest that individuals exposed to water and to 15 

min MK-801resolve the second encounter with significantly lower levels of aggression. 

Nevertheless, after 60 minute exposure to MK-801, no differences were found in aggression 

between day 1 and 2, regardless of the interval between fights (24 or 48 hours). These 

results suggest that individuals resolve subsequent encounters against the same opponent 

with lower aggression, but 60 minutes of drug treatment after the first encounter restores, at 

the second encounter, the levels of aggression of the first day. The results suggest that 

blocking NMDA receptors impairs the encounter-memory consolidation.  
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Short-term memory (STM) is the ability to store a small amount of information for a brief 

period of time. Working memory (WM) is a STM used for the planning and execution of 

cognitive functions. Cdk5 is a serine/threonine kinase activated by p35 or p39 subunits. It 

regulates neuronal survival, dopaminergic neurotransmission and synaptic plasticity among 

others. Cdk5 involvement was also observed in fear memory procecces in a sex-dependent 

manner. We aimed to evaluate the participation of Cdk5/p35 in STM, WM, and anxiety-like 

behavior accounting sex differences. We used Transgenic mice deficient in the activator of 

Cdk5, p35 (p35KO) and wild type (WT) control of 21-25 postnatal days . Elevated Y-maze, 

novel object recognition and elevated plus-maze were used to evaluate WM, STM and 

anxiety-like behavior, respectively. Data was analyzed using t-test analysis. Male p35KO mice 

exhibited impaired WM relative to WT male mice, whereas female p35KO mice did not show 

impaired WM. On the other hand, no differences in STM were observed between p35KO mice 

and their control strain in both males and females. Finally, p35KO male mice exhibited 

greater impulsivity compared to WT males, this difference was not observed in females. The 

deficit in the activation of Cdk5 due to the lack of its activator, p35, induces alterations in 

WM in male mice than in females, however it does not affect STM. Also, this condition 

exhibits a more impulsivity in males which is not observed in females mice.  
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Reconsolidation (RE) can be triggered by memory recall, allowing established memories to 

be modified. However, very aversive memories are often resistant to this process. Here, after 

the induction of a resistant fear memory in mice, we examine whether it is possible to render 

it susceptible to pharmacological disruption according to the degree of generalized fear 

(GF). For this, based on the perceptual similarity between the associated context (CA) and 

non-associated contexts (CB, CC, and CD) to the aversive event, we established an ordered 

gradient of GF. In non-stressed mice, we observed that as the exposure context became less 

similar to CA, the conditioned response run lower. In stressed mice, the formation of a more 

robust memory using acute stress prior to conditioning brought about a distortion of the 

generalization gradient, suggesting an alteration of the adaptive value of this phenomenon. 

Then, in conditioned mice, we injected propranolol (PROP), a known RE interferent, after 

exposure to the different contexts. In unstressed mice, PROP treatment resulted in a 

decreased fear response after exposure to CA, CB, or CC, but not to CD compared to the 

control group. In contrast, in stressed mice, decreased fear response by PROP was observed 

after exposure to CC or CD, but not to CA or CB compared to controls. These results indicate 

the possibility of indirect capture and manipulation of a robust contextual fear memory by 

controlling the level of GF during recall. 
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Lucid dreams (LD) refers to a dream in which the dreamers are aware of the dream 

condition. When they occur, subjects have access to their memories, are able to act 

voluntarily in the dream, and in some cases they are capable of modifying the oneiric 

environment. Furthermore, a dreamer can voluntarily indicate the beginning of their LD, by 

using specific prearranged eye movements leaving a mark in the polysomnography 

recording. False awakenings (FAs) are dreams in which the subjects have an erroneous 

belief that they are waking up in a familiar place, starting a daytime routine to later find that 

they are still dreaming. Little is known about FAs, and there is only a single report study 

which provides EEG data about it. In the Sleep and Memory Lab, we train dreamers on 

leaving the eye mark under different states of consciousness such as LD and FA to further 

register their brain activity in the Lab. Here we will discuss preliminary EEG data from periods 

of LDs and FAs, compared to sleep periods without consciousness. 
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Forgetting is a ubiquitous phenomenon that is actively promoted in many species. The very 

act of remembering some experiences can cause forgetting of others, in both humans and 

rats. In rats, the retrieval of a particular memory produces the forgetting of other memories 

encoded in the same environment. However, the circuit and mechanisms involved are not 

well understood. This retrieval-induced forgetting (RIF) process is thought to be driven by 

inhibitory control  signals from the medial prefrontal cortex (mPFC) that target areas where 

the memories are stored. In humans, intentionally suppressing memory retrieval (retrieval 

stopping) reduces hippocampal activity via control mechanisms mediated by the lateral 

prefrontal cortex. We speculate that retrieval engages mPFC to induce episodic forgetting of 

competing memories via fronto -hippocampal inhibitory control, with the mPFC exerting 

executive control over hippocampal retrieval processes. This work aims to explore th e role of 

dCA1 during retrieval practice in RIF. Precisely, we are using an agonist of the GABAA 

receptor for the dCA1 to achieve a general inhibition of the structure, specifically during the 

phase when memories compete (retrieval practice). In summary, we will be studying how 

exploratory behavior in a rodent object recognition task that typically causes RIF is affected 

by inhibition of the dCA1. 
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When we interact with people, watch a love movie, or read about others´ confrontations, our 

brain recruits specific mechanisms for processing social concepts (abstract units evoking 

interpersonal traits or circumstances). This skill has been related to the functions of fronto -

temporo-limbic regions subserving broad sociocognitive abilities. Here, we examined 

whether social concepts also hinge on the cerebellum, a structure increasingly implicated in 

social cognition. We recruited 15 cerebellar ataxia (CA) patients (with focal cerebellar 

atrophy) and 29 healthy controls. Participants listened to a social text (rich in interpersonal 

events) as well as a non-social text (focused on a single person´s actions), answered 

comprehension questionnaires, and completed a resting-state functional neuroimagi ng 

protocol. CA patients were selectively impaired is social text comprehension, even upon 

accounting for working memory skills. Also, social text outcomes in controls selectively 

correlated with connectivity between the cerebellum and cortical regions und erpinning 

multimodal semantics and social cognition. Conversely, no such correlation was observed in 

the patients. Thus, cerebellar structures and connections seem to play a distinct role in 

social concept processing. Such findings refine current neurocogn itive models of social 

semantics while revealing potential markers of cerebellar dysfunction.  
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Mammals undergo multiple physiological and behavioral changes associated with the 

transition between youth and adulthood which help them acquire the skills necessary for 

their independence. In general, adolescents exhibit characteristic behaviors, such as 

increases in social interactions, a preference for novelty, and risk-taking activities. In 

previous work from our lab, we found age-related differences in the performance of male 

Long Evans rats in a self-paced rewarded task. Since developmental divergences between 

sexes might affect learning, here we studied the performance of both male and female 

adolescents and adults. In this task, after a minimum waiting interval of 2.5 s, the animals 

must enter a nose poke and emit an eight-lick sequence onto a sip tube to obtain a reward. 

Consistently with our former electrophysiology results, we found a higher prevalence of 

impulsive trial -starting in adolescents. Regarding this, we also analyzed other behavioral 

markers that could account for the prema ture response in adolescents such as locomotor 

activity, memory formation, or, decision-making in the spontaneous exploration of a multiple -

regions arena. Our results show suggest that adolescent rats display more premature 

responses in the rewarded task. Still, this impulsivity is not related to increases in their 

locomotor activity or deficits in memory formation. Besides, females exhibited slight 

variations in the learning strategies in some of the tasks.  
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Several studies have shown that maternal stress alters the brain maturation of the  embryo, 

resulting in the modification of cognitive and socio -emotional functions. However, not all 

individuals deal on the same way to stress. In order to analyze the mechanisms of resilience 

to stress, we are seting up a mice model of gestational restraint in which, pregnant CF1 adult 

females were subjected to movement restriction for 45 min, three times per day, from GD10 

to GD19. GD0 was set on the day of vaginal plug observed. Weight of dams and pups were 

controlled. As maternal behavior might varied by stress, it was evaluated each 3 minutes 

from PD1 to PD5 at 9 am for 1 hour. After weaning, anhedonia and motivation in the dams 

were evaluated with the splash test. In addition, in order to separate between resilient and 

susceptible mice, all males and females pups were subjected to Splash test at 5 weeks of 

age. In both cases, the evaluation consisted on one first splash followed by 45 min of 

restraint and then other 5 min splash test. Grooming time was evaluated in each test. We 

proposed that resilient mice behaved as control mice in the splash test and susceptible mice 

performed less grooming behavior as consequence of less motivation. Other behaviors 

related with anxiety and depression were analyzed in the three different groups: control and 

resilient and vulnerable mice (last two born from restricted dams).  
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It has been proposed that mental arithmetic induces attentional shif ts towards the right 

(addition) or left (subtraction) visual fields. However, the findings are contradictory. The aim 

of this work is to assess this attentional bias using the dual -task paradigm. 32 participants 

performed a verification task of arithmetic operations presented sequentially on a screen. 

Between the second operand and the result, the participant had to detect a stimulus 

presented on the left or right side of the screen. For each trial, we registered response time 

(RT) and accuracy for the detection task and whether the operation was solved correctly. We 

fitted a mixed model with TR as the dependent variable, operation, stimulus location, and 

stimulus onset time (SOA) as independent variables. Results show that RTs were higher 

when the participant was performing a subtraction instead of an addition (p < .01). 

Additionally, lower SOA was associated with higher RTs (p < .01). The stimuli location and 

the interaction between this and the operation type showed no significant effect on RTs. 

Although the results suggest an interference effect of the operation on the detection of the 

stimulus, the evidence obtained does not support the hypothesis of attentional shifts 

induced by mental arithmetic.  
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Through the process of reconsolidation, consolidated memories can be reactivated and 

temporarily labialized, allowing them to be updated in strength and content. In the framework 

of reconsolidation, a prediction error (PE) is proposed as the key mechanism that triggers 

the process. Generally speaking, a PE is a mismatch between expected (based on prior 

experience) and current events. Previous associative memory reconsolidation studies show 

that incomplete reminders (IR) are a subtype of prediction error that strengthen memory 

trace. These reminders consist in an incomplete trial that en ds abruptly before participants 

can report the learned association. They are previously instructed to perform the same task 

they had been trained. Here we design an online protocol targeting memory reactivation by 

IR and the following re-stabilization stag e to assess and characterise the underlying 

dynamics of the process of episodic performed a 3 -day online experiment. On Day 1, 

subjects learned 32 face-name pairs, 24hs later, on Day 2 different groups were compared, 

modifying the structure of the incomple te reminder, considering the information available 

and the possibility to complete or not the given task. On Day 3, memory retention and item 

recognition was assessed. We found that IR strengthens memory retention despite the type 

of instruction. These results may support the idea that PE is governed by the contrast 

between previous and actual experiences. 
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HDAC3 has been associated with memory formation processes, acting as a negative 

modulator that represses memory related gene expression. It was also observed that 

transcription during memory consolidation occurs within a definite time window and in 

waves. In this study, we aimed to determine the effect of HDAC3 inhibition at different time 

points after a weak learning session on long-term memory consolidation using the Novel 

Object Recognition (NOR) and Fear Conditioning (FC) tasks in mice. HDAC3 inhibitor 

RGFP966 has a facilitating effect producing a memory that lasts up to 7 days in the NOR task 

only when administered immediately or 6 hours after training. In contrast, administration at 3 

or 9 hours after training had no effect compared to vehicle injected controls. However, this 

facilitating effect was not observed in the FC task. These two points of sensitivity found in 

the NOR task match with two waves of transcriptional activity described in rats and with two 

waves of NF-kB activation reported in crabs, the latter being partly regulated by HDAC3 

which inactivates it by p65 deacetilation. Ongoing experiments are being conducted to 

elucidate the link between NF-kB and HDAC3. We hypothesize that mice also have two 

waves of NF-kB activation and transcriptional activity during memory consolidation, but 

under weak training conditions HDAC3 would be blocking long-term memory formation by 

repressing gene expression through histone deacetilation and NF-kB inactivation. 
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Cognitive strategies involved in drug seeking, which is examined in a specific environment, 

are mostly unknown. To assess the strength of environmental cues that can be associated 

with nicotine in the zebrafish brain reward circuitry, we have designed a modified 

conditioned place preference (CPP) paradigm. This task identifies visual cues relevant for 

nicotine seeking induction. During testing, background colors of the CPP tank chambers 

were shifted and color preference associated to nicotine was assessed. Our findings 

indicated that zebrafish seeking behavior was strongly dependent on compartment color. 

Combination of red and yellow environments, preferred and avoided compartments 

respectively, was the most effective design presenting the highest CPP-score. Animals that 

stayed for longer periods in the environment conditioned to nicotine during a first testing 

interval were also able to follow the background color conditioned to nicotine across 

compartments  immediately after background colors were relocated. During a second testing 

period, zebrafish stayed for longer periods in the colored compartment paired to nicotine 

during conditioning. Our findings suggest that under salient environmental conditions, 

zebrafish follow a shifting visual cue previously associated with nicotine delivery. This 

indicates that zebrafish exhibit spatial associative learning and memory, generating a 

repertoire of conspicuous locomotor behaviors induced by nicotine preference in t he CPP 

task. 
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The neural mechanisms involved in fighting behaviors are usually studied in males but not in 

females, despite the fact that both sexes show aggressive behavior in different species. The 

aim of this work is to assess sex differences in intra -sexual aggression and to characterize 

the patterns of neuronal activation of the social -decision making network (SDMN) related to 

this behavior in zebrafish. Adult fish were exposed to social interaction with a same -sex 

opponent, and aggressive behavior and temporal dynamics were assessed. Both sexes show 

similar motivation for aggression, but female encounters show shorter conflict resolution. 

Sex differences on functional connec tivity throughout the SDMN were assessed by 

immunofluorescence of the neuronal activation marker pS6. Results suggest that agonistic 

interactions increased neuronal activity in most brain areas of the SDMN in both sexes. 

Functional connectivity was assessed using bootstrapped adjacency matrices that capture 

the co-activation of the SDMN nodes. Each sex showed a distinct neural activation pattern 

associated with fight outcome, suggesting a sex -specific differential activation of the social 

brain as a consequence of social experience. We are also studying how female aggression 

can be modulated by the reproductive stage and the presence of an alarm substance. 

Overall, our study adds insights into sex differences in agonistic behavior and on the 

neuronal architecture of intra -sexual aggression in zebrafish. 
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The ability to detect and respond to emotional signals during social interactions is crucial to 

building empathy-based relationships and guiding future behavior in a given environment, 

thus avoiding imminent threats and finding possible sources of reinforcement. Previous 

research has shown that this ability is evolutionarily conserved in rodents, which supports 

the use of murine models of neuropsychiatric disorders as sociated with alterations in social 

behavior and emotional processing, such as schizophrenia and autism. The aim of this work 

is to validate different behavioral assays that allow discriminating between affective states 

in mice. All these paradigms are based on the interaction of an observer animal with 

demonstrators subjected to experimental manipulations that alter their emotional state. 

However, they may differ in the familiarity of the demonstrators presented (cage mate or 

novel conspecific), the number of animals used (dyads or triads), the type of interaction 

between them (unidirectional or reciprocal), and the control of other parameters such as 

dominance or social hierarchy. Validating these paradigms is an important step towards 

characterizing the social phenotype of a murine model of schizophrenia currently studied in 

our lab, in which the NMDA receptor is postnatally ablated in GABAergic interneurons of the 

cortex and hippocampus. 
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White matter hyperintensities (WMH) are frequently observed in MRI scans of old people. 

Usually interpreted as a sign of cerebrovascular disease (CVD), they are also associated with 

increased risk of cognitive impairment and dementia. While WMH and CVD are highly 

prevalent in Alzheimer´s disease (AD), this has been less studied in frontotemporal dementia 

(FTD). Thus, we investigated WMH in AD and FTD patients in Latin America (Argentina, 

Brazil, Chile, Colombia, Peru and Mexico), a region with high prevalence of CVD. We 

extracted WMH total lesion volumes and their spatial distributions and its associations with 

cognitive impairment (ACE, MMSE, IFS, MoCA) and sociodemographic variables (age, years 

of education, gender). A total of 608 participants (146 FTD, 256 AD, and 206 healthy controls 

(HC)) from the Multi -Partner Consortium to Expand Dementia Research in Latin America 

(ReDLat) underwent high-resolution brain MRI and neuropsychological examination. WMH 

were extracted from T2-FLAIR images using automated segmentation algorithms to extract 

total lesion volumes and their spatial distributions. Group differences in total and regional 

WMH lesion volumes and associations with different cognitive, clinical an d 

sociodemographic domains were analyzed. Both neurodegenerative groups showed higher 

total and regional WMH lesion volumes compared to HC. The total WMH load also correlated 

positively with age and negatively with general cognition scores.  
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The Piriform Cortex (Pir) is a structure involved in the sense of smell which has been shown 

to regulate social behavior in rodents. Our lab has validated a pharmacological model where 

mice prenatally exposed to Valproic Acid (VPA) express sociability alterations, along with a 

higher glucose metabolism, increased cFos activity, and reduced myelinization in the 

Piriform Cortex. With these experiments, we aimed to understand whether the demyelination 

of the anterior piriform cortex may alter the sociability of adult mice. First,  we performed a 

three-chamber social interaction and novelty test (SI+SN) to assess the basal sociability 

levels of naive C57BL/6 mice. The next day, through stereotaxic surgery, we administered 1µl 

of Lysolecithin (LPC) bilaterally in the Pir, to elicit LPC-induced demyelination. As early 

myelin loss has been detected 7 days after the exposure to LPC, we performed a second 

SI+SN test at that moment to evaluate sociability. Animals were then euthanizeded and 

tissue collected for further analysis. We found t hat LPC injection in the Pir has no effect over 

the sociability of mice 7 days after. We will characterize myelination to determine if 

demyelination of the Pir is irrelevant to social behavior or whether the effects of LPC on 

myelin have different temporal  dynamics in the Pir, compared with previous 

characterizations of the prefrontal cortex.  
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Primary sensory cortices are considered as brain regions functionally specialized to encode 

physico-chemical attributes of the sensory environment. However, the animal´s internal state 

as well as its ongoing motor behavior can affect cortical activity. We study how activity in the 

primary olfactory cortex of mice is modulated by sensory and non -sensory variables related 

to an odor-spatial context associative task, before and after learning. For this, we recorded 

piriform cortex (PC) activity in head-fixed mice trained to explore a virtual corridor in which 

they learn that a specific odor is associ ated with a reward only when presented in a 

particular visual context. We found that neurons in the PC respond not only to odors but also 

to several task-relevant variables. Furthermore, the ability of neurons to encode more than 

one variable is acquired with learning, since animals in the first session of training have 

fewer multiplexing neurons. Importantly, by using the activity of the population of PC 

neurons we can decode trial contextual information during expert animals´ behavior, while 

only odor information can be decoded from populational activity of first session animals´ 

neurons, further indicating that associative learning dynamically modifies the representation 

in the PC to reflect experience. This suggests an adaptive coding in this primary sensory 

cortex useful to adjust behavior after learning.  
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The ability to learn and remember conspecifics is critical to the stability  of social groups. 

Lack of social interaction predisposes to depression and anxiety. Social interactions depend 

on the ability to recognize peers and decipher their expressions and emotions. Disturbances 

in these abilities represent a hallmark of some psychiatric, neurodevelopmental, and 

neurodegenerative disorders. In rodents, social recognition tasks (SRT) reflect their ability to 

identify and remember conspecifics. The general aim of our long -term project is to gain 

knowledge of the neural circuits invol ved in social recognition and social memory. In this 

project, we first assessed different parameters that could affect the saliency of the mice 

used as stimuli. Then, we aimed to determine which areas of the brain are active after the 

SRT using the neural activity marker cFOS. So far our results indicate that using stimuli from 

the same home-cage have similar salience than using stimuli from different home -cages. In 

regard to the immunohistochemistry studies, mice that underwent a SRT have cFOS positive 

cells in the paraventricular nucleus of the hypothalamus -a brain zone that expresses 

oxytocin-, and in the CA2 region of the hippocampus, which has been shown to participate in 

social memory formation. We hypothesize that the number of cFOS positive cells wi ll be 

higher in these mice than in controls. Future experiments will be discussed in order to 

continue the project.  
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In animal motor behaviors, the segments along the antero-posterior axis perform 

movements in a coordinated manner. Leeches are an outstanding model to analyze the 

underlying neuronal network controlling this function because the 21 segments that 

compose the body are virtually identical, simplifying the question on intersegmental 

coordination to that  on interactions among iterated units. Leeches crawl over solid surfaces 

through successive elongation and contraction body waves. Each segment bears all the 

neurons required to produce this rhythmic motor pattern and dopamine evokes fictive 

crawling in isolated midbody ganglia. Coordinated rhythmic motor pattern can be also 

elicited in chains of 3 ganglia. The pattern of activity in both experimental conditions is 

highly similar, and fits behavioral parameters. Within the chain, the intersegmental 

interact ions give rise to a global network, turning each segmental circuit refractory to local 

perturbations. To analyze the nature of these intersegmental signals, we used a chamber 

that allows chemical compartmentalization of the chain. Application of dopamine i n a single 

ganglion elicited crawling in anterior and/or posterior ganglia. These results show that local 

crawling oscillators provide excitatory drive bidirectionally, which operates tonically upon 

neighboring circuits spreading the rhythmic activity.  
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Adult hippocampal circuits undergo extensive remodeling by means of activity -dependent 

synaptic modification and by the generation of new dent ate granule cells. While plasticity is 

fundamental for basic hippocampal functions such as learning, memory and spatial 

processing, the specific contributions of the distinct mechanisms of circuit modification 

remain unclear. To investigate the role of adult-born granule cells (aGCs) in spatial 

processing, we optogenetically stimulated cohorts of aGCs at 4 (young) or 8 weeks of age 

(mature) and recorded CA3 neural activity while mice freely foraged in an open field 

environment. Activation of young (but not mature) aGCs resulted in remapping of a 

substantial proportion of CA3 place cells despite the fact that they evoked CA3 activity in 

rare cases. Repetition of the protocol on subsequent days failed to induce further remapping, 

but a sharp increase in evoked activity similar to mature aGC levels was observed. These 

findings suggest that immature aGCs bear unique transient capabilities for synaptic 

transmission and spatial processing, granting them a potential for activity -dependent 

modification of CA3 spatial  maps that decays with functional maturation.  
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Schizophrenia (SZ) is a devastating disease characterized by cognitive disorders. Inputs 

from distal regions to the prefrontal cortex such as the ventral hippocampus (vHP) are 

important for cognition, and deficits in t he vHP-prefrontal connection are found in patients. 

Parvalbumin positive interneurons (PVin) function and connectivity are crucial for normal 

circuits function and their disfunction is associated with cognitive deficits in SZ. 

Furthermore, the reciprocal synapses between PVins and pyramidal neurons (PNs) can 

control local activity by feedback and feedforward inhibition (FFI). In the latter, inputs recruit 

PNs and interneurons and thus have important consequences for synaptic integration. 

Inputs from the vHP directly synapse both PNs and PVins in the mPFC, thus altered vHP-

mPFC connectivity may disrupt mPFC function in a complex manner. Knowing the relative 

synaptic strength to these neurons is crucial to understand circuit disfunction in SZ. Here we 

use a mouse model where the NMDA receptor is eliminated from corticolimbical 

interneurons during early postnatal development that shows functional and structural 

deficits in the prefrontal circuit as well as a vHP -mPFC disconnection and behavioral 

impairments comp atible with SZ. We found that the relative strength of vHP-mPFC inputs to 

PVins and PV is altered in the KOs reducing the effect of FFI in a specific manner since the 

relative callosal mPFC-mPFC connections to PNs and PVins remain unaltered in the KOs. 
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The human brain can be characterized as a set of interconnected regions, using the idea of 

connectome. In migraine sufferers, the connectome is altered, in that some connections are 

significantly different between migraineurs and healthy subjects. However, relating these 

alterations to the symptoms of migraine is a difficult task. One possible approach is to study 

their effect on the dynamic proce sses taking place in the brain connectome. One ubicuous 

process is the synchronization of neuronal populations. It depends on the network and also 

on the specific synchronizing units, but the contribution of network structure can be 

calculated independently, defining the network synchronizability. To study the correlation 

between migraine and synchronizability and connectivity we analyzed data from diffusion -

weighted magnetic resonance (dMRI) images of episodic and chronic migraine patients 

(CM) and healthy controls (HC). We found that whole-brain synchronizability is significantly 

enhanced in CM than in HC. Moreover, this enhancement is larger in subnetworks containing 

regions from different hemispheres. In agreement with this, we found that the number of 

interhemispheric streamlines is significantly larger in CM than in HC, whereas no such 

difference appears for intrahemispheric streamlines. We also found that the largest 

contribution comes from the interhemispheric connections from three regions: left supe rior 

frontal cortex, right precentral cortex, and right caudate. 
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The growth hormone secretagogue receptor (GHSR) is a G-protein coupled receptor (GPCR) 

expressed in the brain, that mediates the effects of ghrelin. GHSR acts via ligand-

independent mechanisms, like constitutive activity and allosteric modulation of other GPCRs. 

The cannabinoid receptor type 1 (CB1) is also a GPCR highly expressed in the brain, and it is 

activated by cannabinoids. GHSR and CB1 expression have been observed within many of 

the same brain nuclei, suggesting that these may act on common neuronal sets to mediate 

those neurobiological effects. Here, we explored the extent of this putative GHSR and CB1 

interaction in male mice brain. To map GHSRs distribution, we used complementary 

approaches: 1) binding with fluorescent -labelled ghrelin (Fr-ghrelin) in wild-type mice and 2) 

visualizing the fluorescence of GHSR-eGFP mice, in which GHSR promoter drives the 

expression eGFP. In both cases, the presence of CB1 was shown by immunofluorescence 

using a validated antibody against CB1. Using the Fr-ghrelin labelling strategy, we found that 

cells containing both GHSR and CB1 are mainly located in the amygdala and hippocampus. 

In brain sections of GHSR-eGFP mice, we found cells containing both GHSR and CB1 mainly 

located in the dorsomedial hypothalamic nucleus and hippocampus area. In contrast, the 

simultaneous presence of GHSR and CB1 was less extensive elsewhere in the brain. Thus, 

we started to elucidate some of the neuronal populations where GHSR and CB1 may directly 

act. 
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MRI scans provide highly detailed information about human neuroanatomical data. Here we 

model the population statistics of the geometrical properties of different cortical areas of a 

sample of 193 South American healthy adults (both sexes, aged 18-60) using a hierarchical 

Bayesian model. We find that, at the population level, areas and thicknesses of different 

cortical parcels are largely independent from each other, suggesting that the factors th at 

determine the area of a region are independent from those shaping the thickness. Both types 

of measures exhibit strong correlations with the homologous contralateral brain region, 

except for prefrontal regions identified with language processing. Intra -hemispheric 

correlations are shown to be smaller in size than inter-hemispheric ones. The fact that they 

are always positive suggests that there is no evident competition for space between 

different regions. A segmentation of the correlation graph in commu nities reveals that brain 

regions whose areas or thicknesses are correlated tend to be anatomically contiguous. This 

result suggests that the events that determine the size of a given brain area affect also its 

neighbours, as expected, for example, during early brain development stages. 

 

 

 



 

140 
Top of Document 

SAN2022  
Annual Meeting  
 

197 | Place cells encode the internal representation of contexts 

Neural Circuits and Systems Neuroscience  

Author: Azul Silva | email: asilva@fmed.uba.ar  

Azul Silva 1°, Pedro Bekinschtein 2°, Mariano Belluscio 1° 

1° Grupo de Neurociencia de Sistemas, Instituto de Fisiología y Biofísica Bernardo Houssay 

(IFIBIO-Houssay), UBA-CONICET 

2° Instituto de Neurociencia Cognitiva y Traslacional, Fundación INECO, CONICET 

Place cells (PC) are hippocampal neurons with location-specific firing which generally 

change their firing when the context changes (remapping). As a population, PCs are thought 

to form a cognitive map of events, providing the spatial dimension of episodic memory. PC 

can also encode other aspects of an experience, such as object identity, reward valence, or 

time, suggesting that they can map non-spatial information. Several studies had shown PC 

remapping as a consequence of environmental changes. However, it is unclear if remapping 

is directly related to the expression of different episodic memories. This project aims to 

understand the role of PC activity in the retrieval of overlapping contextual memories. To this 

aim, we performed electrophysiological recordings in CA3 and CA1 (two hippocampal 

regions) while animals were executing a spontaneous object recognition task. This task 

allows discriminating if animals recognize a context as new or familiar based on object 

exploration. We recorded 326 CA3 PC and 318 CA1 PC. In both regions, we found different 

patterns of PC activity only when animals discriminate between contexts and similar 

patterns when animals recognize the context as familiar, regardless of changes in available 

contextual cues. These results suggest that PC are encoding animal internal representations 

of contexts instead of purely environmental differences.  
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The Lateral Habenula (LHb) is a small epithalamic nucleus that has been linked to mood 

disorders such as depression, drug addiction or anxiety. Neurons of the LHb are almost the 

unique brain structure to be innervated by synapses that co-release GABA and glutamate. 

Thus GABA/glutamate co-releasing synapses constitute an attractive target to selectively 

manipulate neuronal activity of the LHb in the search for new treatment for those diseases. 

Here we present our studies analyzing the properties of those synapses in mice model that 

selectively allows its activation.  
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Pain is a sensory and emotional experience arising from distributed brain activity. A key brain 

region for the perception of pain is the anterior insular cortex (AIC), a cortical hub for 

sensory, emotional, motivational and cognitive functions. Furthermore, the mesolimbic 

dopaminergic system, which typically responds to motivationally relevant events, modulates 

pain perception and is compromised during pathological pain. In addition to the effects on 

other mesolimbic targets, dopamine release in the AIC also affects nociception, with D1 

receptors (D1R) exerting an analgesic effect. Despite this, the mechanism by which 

dopamine affects  AIC activity is not clear. Here we combined neuronal tracing, 

immunohistochemistry and electrophysiology to characterize in detail the dopaminergic 

system of the AIC. Our preliminary results indicate that D1R -bearing neurons located in 

superficial layers of the AIC are preferentially inhibitory interneurons, whereas D1R-positive 

cells from deeper layer comprised both pyramidal cells and interneurons. Then we 

investigated the effect of D1R stimulation on the activity of dopamine -sensitive cells and on 

the excitation/inhibition balance of AIC projection neurons. Together, this data will help 

elucidate how dopamine affects the integration of information in AIC microcircuits. In future 

experiments, we will address how dopamine modulate AIC responses to noxious stimuli and 

how this system is affected during pathological pain.  
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Age-related changes in mitochondrial bioenergetics as well as in motor and cognitive 

functions have been described, although the mechanisms underlying these changes at 

synaptic level remain to be elucidated. With the purpose of analyzing the effect of aging in 

motor performance and mitochondrial function in nerve terminals, 3 -, 10- 17- 20-and 24-

month-old mice were used. Motor performance was evaluated by tightrope and footprint 

tests. Brain cortex synaptosomes were isolated by a Ficoll gradient procedure and 

mitochondrial membrane potential, the activity of enzymatic respiratory complexes and 

superoxide levels were determined. Behavioral results showed a decrease in neuromuscular 

coordination at all the ages studied, with maximal changes at 24 months (88%). 

Mitochondrial membrane potential was unaffected in 10 - and 20-months old m ice but an 

increment (37%) was observed at 24 months, together with changes in enzymatic activity of 

mitochondrial respiratory complexes. A progressive increase in superoxide levels (11-21-25% 

for 10-, 20- and 24-months) was observed. Motor performance is impaired with aging. 

Synaptic bioenergetic function seems to be preserved until the age of 20 months, probably 

by the compensatory changes in mitochondrial respiratory complexes. At more advanced 

ages, the mechanisms of modulation of mitochondrial function  are impaired resulting in 

alterations in mitochondrial membrane potential and increased levels of superoxide.  
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Cannabidiol (CBD), a non-psychotomimetic phytocannabinoid, has been associated with 

multiple therapeutic benefits and also with neuroprotective properties in in vitro models. On 

the other hand, the adverse effect of ethanol on neural survive is widely known. The aim of 

this work was to analyze the effect of ethanol on primary culture of cerebellar granule 

neurons (CGN), and the ability of CDB to attenuate the neurotoxic effect of ethanol. For this 

purpose, two experimental paradigms were used: 1) ethanol acute exposure in mature 

neurons; 2) ethanol repeated exposure during neuronal differentiation. The effect of CBD on 

cell viability of CGN exposed to different ethanol concentrations was e valuated. Mature CGN 

showed high resistance to ethanol toxicity, being 350 mM the dose in which the viability was 

reduced at 50%, and 100 mM on repeated exposure during neuronal differentiation. In mature 

CGN, pretreatment of CBD was unable to preserve cell viability against the ethanol-induced 

neurotoxicity. When CGN were exposed both to ethanol and CBD during neuronal 

differentiation, we found that CDB did not preserve cell viability and induced toxicity per se. 

These results suggest that the reported positive effects of CBD on cell viability do not apply 

to ethanol injury on CGN cultures. In addition, it also sheds light on possible negative effects 

of CBD according to the neuronal type and the period of neuronal differentiation in which the 

exposition occurs. 
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In mammals, perinatal peaks in gonadal testosterone organize a sex-typical neural circuitry 

during sensitive periods of development and a growing body of evidence suggest that 

epigenetic mechanisms are implicated. Some of the hormon al effects determine stable, sex-

specific patterns of gene expression in neurons leading to the differentiation of 

neurochemical phenotypes relevant for the display of complex social behaviors in adulthood. 

We recently found that a neonatal inhibition of DNA methylation or demethylation reduces or 

eliminates sex differences in neurochemical phenotypes found in hypothalamic regions of 

the mouse brain. Here, we evaluated gene expression of TET 1-2-3, GAD45a-b and TDG 

(involved in the removal and replacement of 5-methylcytosine and 5-hydroxymethylcytosine) 

and the mRNA expression of the oxytocin receptor (OTR). mRNA expression was evaluated 

by qPCR in brain punches of prefrontal cortex (PFC) and preoptic area (POA) at postnatal day 

(P) 7 and P20. In PFC, we found sex differences (males > females) in TET3, TDG and Gad45b 

expression (p<0.05) and a trend for higher OTR-expression in males (p=0.06) at P7 

suggesting higher DNA demethylation during the critical period of sexual differentiation. No 

sex differences were found at P20. Other brain regions and oxytocin expression are being 

evaluated. Overall, these results suggest that a sex-specific pattern of active DNA 

demethylation machinery could underline the organizational effects of hormones.  
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Hypothalamic tanycytes are polarized glial cells that line t he base of the third ventricle. Their 

somas contact the cerebrospinal fluid (CSF), while their terminal side (endfeet) contact the 

capillaries of the blood -brain barrier (BBB) or the fenestrated capillaries of the median 

eminence, forming a relevant anatomical interface for the transport of molecules between 

blood and CSF. We recently described that tanycytes are involved in the transport of the 

orexigenic hormone ghrelin. Here, we study the cellular mechanisms of ghrelin uptake by 

hypothalamic tanycytes and its transport direction. Specifically, we incubated primary 

cultures of rat hypothalamic tanycytes with a fluorescent variant of ghrelin (Fr -ghrelin) in 

basal conditions or after pharmacological blockage of either clathrin -mediated 

internalization using Pitstop, or intracellular transport using colchicine. We then quantified 

fluorescence intensity in soma, process and endfeet of each cell. We found that intracellular 

fluorescence: 1) is found predominantly in the soma of tanycytes after a 5 min incubation ; 2) 

increased in somas, processes and terminals after 30 min incubation, as compared to 5 min 

incubation; 3) was reduced only in terminals in the presence of colchicine; and 4) decreased 

in all compartments in the presence of Pitstop. This evidence shows that tanycytes are able 

to internalize ghrelin through clathrin -mediated endocytosis and presumably to transport it 

from the apical side to the terminal side.  
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There are several theories about the role of the cerebral cortex areas related to motor 

planning and muscle activation. The aim of the present work has been to determine if there 

is a differentiation between hemispheres of the premotor area (PMA) in decision -making and 

movement planning. 17 (9 8) healthy adult volunteers participated in an individualized study 

of motor reaction ability. We combined noninvasive recording techniques: EEG & EMG to 

quantify functional connectivity, motion capture & reactimeter to determine the stages of the 

task. The protocol included two conditions: simple and complex reaction, consisting of 

selecting and moving one arm to touch a luminous target. We used the former condition as a 

control and the latter to indicate functional differences during the decision tim e. We used the 

percentage change of corticomuscular coherence -in the beta band, 15 to 30 Hz- to compute 

corticomuscular synchronization/desynchronization, using a 1 -second window before the 

onset of agonist contraction. The results revealed there were no differences in the control 

condition. While in the complex reaction condition, the contralateral PMA showed 

significantly (p<0.05) greater synchronization (5%) than the ipsilateral desynchronization ( -

6%). Functional differentiation between hemispheres was observed before muscle 

contraction began. This method could be useful for identifying decisions during fast 

movement and contribute to understanding the role of PMA in motor planning.  
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Odorants are detected by olfactory receptor neurons (ORNs) that project to the antennal lobe 

(AL), the first olfactory neuropil in the insect brain. Once in the AL, ORNs make synaptic 

contacts with: i) projection neurons (PNs) that send olfactory information to other brain 

areas; and ii) local neurons (LNs) that form a dense network of lateral interactions within the 

AL. Anatomical and functional studies indicate that th is local network redistributes sensory 

information, presumably to enhance perception of meaningful odors. In this project we 

investigate the role of the GABAergic interactions in relation to learning dependent neural 

plasticity in the AL. For that aim, first we performed calcium imaging of odorant evoked 

responses in ORN before and after blocking GABAergic neurotransmission to reveal and 

measure the effect of the inhibitory local interactions in odor representations. Next, we 

tested how experience alters the representation of a binary mixture in which one of its 

constituents is subject to aversive learning. Preliminary results show that the representation 

of the mixture in the antennal lobe changes after an aversive learning in a way that the 

learned odor becomes more evident. Future experiments are directed to evaluate whether 

blocking the LNs activity using temperature sensitive shibire impairs learning dependent 

changes and the ability to detect the learned odor. 
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Neuropathic pain is a key feature of -galactosidase A (Gla) deficient Fabry Disease (FD). Ion 

channels play an important role at each step in the pain pathway. Ion channels affect the 

sensation of pain by modulating the excitability of specialized neurons in the pain pathway 

(Xie, 2007). Acid-sensing ion channels (ASICs) are sensors involved in neural modulation in 

the central nervous system and pain-associated tissue acidosis in the peripheral system. 

Upregulation of ASIC1 was documented in many pathological conditions. Our previous 

results in cell cultures showed that the incorporation of Gb3 led to the upregulati on of 

ASIC1a. In this work, we analyzed the Gla knockout mouse (GlaKO) (Ohshima et al.,1997) 

model that accumulates Gb3. We detected higher levels of ASIC1 at the Anterior Cingulate 

Cortex (ACC), spinal cord (SC) and Dorsal root ganglia (DRG) in the Glako mice. We 

subdivided the analysis in lumbar, thoracic and cervical regions. The increase for SC and 

DRGs was greater at lumbar regions. Also, we compared the expression of ASIC1 at 4 and 8 

months and in male and female mice. We detected higher expression levels in older mice as 

well as in female mice. In all cases, the increase was accompanied by higher levels of ERK 

phosphorylation. This work confirms the results obtained in cell lines and points at altered 

channel levels in the pain pathway, signaling pathways involved, and ASIC1 as a potential 

target to analyze in the model for future therapies in pain in FD. 
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Strong evidence suggests that sleep benefits declarative memories (DM). However, its 

contribution to motor learning is controversial. Recently, we showed that learning a motor 

adaptation (MA) task shortly before sleep enhances the delta power and the coupling 

between spindles and slow oscillations (SO), similarly to what is  observed in DM. Here, we 

tested the hypothesis that the beneficial effect of sleep in MA depends on its overlap with 

the consolidation window. First, we tracked MA memory retention through a 24h window. We 

found that it decayed initially and stabilized at  6h post training, and remained constant 

overnight (p<0.001), suggesting that sleep does not benefit MA if the time proximity between 

learning and sleep is not controlled. To control the interval between learning and sleep we 

then tracked the time course of MA memory consolidation using an anterograde interference 

protocol. We found that release from interference started about 6h post learning (p<0.001), 

implying that MA consolidates within such a time window. Finally, we trained two groups of 

subjects so that sleep occurred outside (~14h; group T-14h) or inside (~10min; group T-

10min) the consolidation window, and recorded EEG overnight. We found that T-10min 

retained 30% more than T-14h (p<0.05). This sleep benefit was accompanied by an 

increment in the spindle-SO coupling and delta band power over the brain hemisphere 

contralateral to the trained hand (p<0.05), supporting our hypothesis. 
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Voltage-gated KCNQ potassium channel subunits are responsible for the M-current that 

regulates neuronal excitability. We found expression of KCNQ4 in the retinal pigmented 

epithelium (RPE) and in the ciliary body (CB) of mouse eyes, suggesting that it could 

participate in visual processing and aqueous humor formation. Using Kcnq4 knockout (KO) 

and wild-type (WT) mice we studied the role of KCNQ4 in vision. First, we analyzed Kcnq 

gene expression by qPCR. We found that in KO mice, the expression of Kcnq3 and -5 in the 

RPE/retina did not change. On the other hand, in CB the expression of Kcnq3 increased 2.5-

fold while the expression of Kcnq5 decreased 30%. Then, we tested light perception by 

testing the innate aversion of rodents to it. We did not find any differences between the KO 

and WT in the test performance. To analyze the function of the neuronal visual pathway, we 

recorded electroretinogram (ERG) in both genotypes. We observed no differences in a- and b-

wave peaks and latency times between WT and KO in young animals, whereas in 50 weeks-

old mice we observed a reduction trend in b-wave peak in KO while a-wave showed no 

differences. We also measured intraocular pressure (IOP) in young animals to evaluate CB 

function. We found a slight increase in the IOP in KO mice (13.6±1.0 to 15.8±1.1 mm Hg). In 

conclusion, the presence of the KCNQ4 subunit is necessary for the proper expression of the 

other Kcnq subunits and it would contribute to CB and retinal function.  
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Human behavior and cognitive function correlate with complex patterns of spatio -temporal 

brain dynamics, which can be simulated using computational models with different degrees 

of biophysical realism. We used a data-driven optimization algorithm to determine and 

classify the types of local dynamics that enable the reproduction of different observables 

derived from functional magnetic resonance recordings. The phase space analysis of the 

resulting equations revealed a predominance of stable spiral attractors, which optimized the 

similarity to the empirical data in terms of the synchronization, metastability, and functional 

connectivity dynamics. For stable limit cycles, departures from harmonic oscilla tions 

improved the fit in terms of functional connectivity dynamics. Eigenvalue analyses showed 

that proximity to a bifurcation improved the accuracy of the simulation for wakefulness, 

while deep sleep was associated with increased stability. Our results provide testable 

predictions that constrain the landscape of suitable biophysical models, while supporting 

noise-driven dynamics close to a bifurcation as a canonical mechanism underlying the 

complex fluctuations that characterize endogenous brain activity.  
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Auditory evoked potentials (AEPs) are reproducible electrical responses elicited by the brain 

when specific auditory stimuli are presented in a time -locked manner. In particular, 

mismatch negativity (MMN) is an AEP tipically observed in acoustic oddball paradigms and 

often used to study auditory discrimina tion. Although the typical waveform of such AEPs is 

well-known in the literature, changes may be observed due to the protocol, stimulus settings, 

reference electrode location and age of the participants. Here, we present a large and diverse 

electroencephalography (EEG) dataset coming from 64 participants aged between 7 and 70 

years, acquired by a low-cost consumer -grade system. The stimulation protocol, based on 

the MMN paradigm, consisted of standard (1000 Hz beep, 30 ms) and deviant stimuli (500 

Hz beep, 75 ms). Three protocol runs of 500 stimuli each were completed by each subject. 

Participants were instructed to watch a muted video while the stimuli were played in the 

background. The EEG was acquired at 250 Hz using an Electro-Cap System connected to an 

OpenBCI Cyton board. Eight EEG electrodes were placed on the frontal and central areas, 

using the ear lobes as reference and ground electrodes. A custom Python-based software 

was employed. Data analysis indicates that AEPs of similar waveshapes correspond to 

same-age groups and that such waveshapes are similar but not identical to those reported in 

the literature for different recording systems.  
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Understanding the relationship between brain architecture and function is a central question 

in neuroscience. With this goal in mind, many studies have focused on animal models with 

small nervous systems, such as the worm Caenorhabditis elegans (C. elegans). This is the 

first organism for which its connectome, i.e., its neurons and how they are connected at the 

synaptic level, is known. This allows an abstraction of the neuronal system into a set of 

weighted nodes and links, enabling the development of a theoretical framework for studying 

the general principles of organization of neuronal structures. Furthermore, it establishes the 

first step in the study of the relationship between network structure and function, i.e., on the 

dynamic processes that enable these structures. In this work we analyze experimental data 

on the neuronal dynamics of C. elegans. We study these time series as point processes, 

reducing the continuous signals, observing only the maximum values of the neuronal 

dynamics signals. We find that the distribution of times between maxima presents a broad 

distribution, with a slow decay. Using information from the worm connectome, we performed 

numerical simulations of the neural dynamics using a model proposed by Haimovici et al. 

(Physical Review Letters, 110:178101, 2013). In this model, each node in the network has a 

three-state variable associated with it, corresponding to a quie scent, excited, or refractory 

state. Using synchronized cluster size information.  

 

 

 

 





 

167 
Top of Document 

SAN2022  
Annual Meeting  
 

POSTER SESSION 2 

002 | Role of neuroligin-2 in the establishment of perisomatic 
inhibition in adult-born neurons 

Cellular and Molecular Neurobiology  

Author: Andrea Aguilar Arredondo | email: aaguilar310780@gmail.com  

Andrea Aguilar-Arredondo 1°, Damiana Giacomini 1°, Alejandro Schinder 1° 

1° Leloir Institute Foundation, Neural plasticity lab 

GABAergic signaling is crucial for the development and function of adult -born granule cells 

(aGCs). Parvalbumin interneurons (PV-INs) exert perisomatic inhibition onto aGCs that 

becomes functionally mature at 6 weeks of neuronal age. The molecular mechanisms 

orchestrating the establishment of this synapse are unknown. We investigated whether 

neuroligin-2 (NL2), a postsynaptic adhesion molecule involved in the development of 

inhibitory contact s, plays a role in perisomatic GABAergic synaptogenesis in aGCs. Using 

confocal microscopy, we first characterized the development of synapses formed by PV -INs 

expressing tdTomato onto aGCs expressing GFP, by measuring the size of perisomatic 

appositions at different time points. We observed a substantial increase in synaptic size 

from 2 to 4 weeks, with no further changes at later times. We next delivered a retrovirus 

expressing a shRNA against NL2 and monitored the effect of NL2 knockdown on the PV-IN 

to GC synapse. We found smaller synaptic contacts accompanied by an important reduction 

of perisomatic appositions of the vesicular GABA transporter VGAT, suggesting impaired 

synaptic function. Moreover, we analyzed the expression of the presynaptic active zone 

protein bassoon, which showed a reduction in the number of puncta within terminals of PV -

INs contacting aGCs in shNL2 expressing cells. Our results reveal NL2 as a critical player in 

the delayed functional maturation of perisomatic inhibition in aGCs of  the adult brain. 
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It is well known that neurite outgrowth could be induced by Angiotensin II (Ang II) AT2 

receptors; however, the signaling pathways that link AT2 receptor activation with neurite 

outgrowth remain unclear. Neural different iation and protection induced by AT2 receptors 

also involves the activation of NGF (nerve growth factor). Certainly, Ang II stimulates the 

receptor tyrosine kinase A (TrkA) phosphorylation. Moreover, it has also been shown that 

NGF-induced neurite extension requires the activation of sphingosine kinase 1(SphK1). We 

showed that Ang II and CGP42112A (AT2 receptor agonist) promote neuronal differentiation 

by inducing neurite outgrowth in SH-SY5Y neuroblastoma cells. Then, we explored the 

participation of three  different pathways in the neurite outgrowth induced by Ang II or 

CGP42112A by using specific inhibitors of c-Src (PP2), MEK (UO126), TrkA (AG879) and 

SphK (SKI-II). We conclude that stimulation of Ang II AT2 receptors induce neurite outgrowth 

in SH-SY5Y cells through a signaling mechanism that involves MEK/ERK,SphK and c-Src and 

provide evidence for a possible involvement of TrkA receptors in the pathway. 
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In the last few years, gold nanoparticles (GNP) were shown to stimulate the differentiation of 

several cell types. As the development of new therapies to promote remyelination is a high 

priority for Multiple Sclerosis (MS), here we used neurospheres (NS) cultures to study the 

effects of GNP on the different mechanisms involved in brain repair. Polyethyleneimine-

stabilized GNP of 55 nm of hydrodynamic diameter were synthesized and used to treat NS 

cultures. We found a 30% reduction in the metabolic activity of cultures by MTT assay. 

Although NS numbers were not affected at any dose, we detected a significant reduction in 

NS diameter at 10 ppm GNP, which was attributed to the downregulation of proliferation 

observed by BrdU incorporation assay. In addition, we found a significant inhibition of cell 

migration in response to GNP treatment and observed some abnormalities in cell adhesion. 

Finally, NS cultures undergoing cell differentiation and treated with GNP showed a marked 

increase in the number of mature oligodendrocytes respect to controls. All these results 

indicate that GNP inhibit NSC/NPC proliferation and promote cell differentiation towards the 

oligodendroglial l ineage. These findings support the idea that GNP could be used for the 

development of new regenerative strategies for the CNS. 
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GDNF is a potent survival factor for different neuronal populations in the peripheral and 

central nervous system, including spinal cord motor neurons. While the signaling pathways 

by which GDNF promotes survival are relatively well established, the molecular mechanisms 

that restrict the anti -apoptotic effect of this neurotrophic factor remain unknown. In the 

current study, we show that in the motor neuron-derived cell line MN1, GDNF induces a 

significant increase in the protein levels of PHLDA (Pleckstrin Homology -Like Domain family 

A), a molecule originally described as pro-apoptotic. Short -term GDNF stimulation of MN1 

cells overexpressing PHLDA promotes the localization and recruitment of PHLDA (a protein 

mainly cytoplasmic) towards the plasma membrane, indicating that PHLDA could regulate 

proximal downstream signaling events triggered by GDNF and its tyrosine kinase receptor 

Ret. In line with this finding, we show that PHLDA has the ability to inhibit Akt, but not MAPK 

activation in response to GDNF. Finally, the overexpression of PHLDA restricts the 

neuroprotective effect of GDNF on cellular apoptosis induced by serum deprivation. 

Together, these results provide an insight into PHLDA function and establish a new 

molecular mechanism to restrict signaling and biological responses induced by GDNF and its 

receptor Ret in neuronal cells. 
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Arginyl-tRNA-protein transferase (Ate1) mediates the post -translational addition of arginine 

from Arg-tRNA to different protein substrates, participating in cellular processes such as cell 

migration, cytoskeletal arrangement, and apoptosis. In mammalian central nervous system  

(CNS), Ate1 was found to modulate neuronal differentiation and associated with 

neurodegenerative disorders. Our studies aim to elucidate the role of Ate1 in glial 

development, including oligodendrocyte (OL) differentiation and myelination in the CNS. In 

primary OL cultures, we found a peak in Ate1 protein expression during the myelination 

process. Whereas transcriptional downregulation of Ate1 reduces the number of OL 

processes and branching complexity. To study Ate1 function and axonal myelination in vivo , 

we conditionally ablated Ate1 in mice from OLs using CNP-promoter (Ate1-KO mice). In the 

corpus callosum of 14 -day-old Ate1-KO mice, we found a temporary delay in OL 

differentiation, compared to wild -type controls, while local proliferation of OL precurs or cells 

normalizes mature OL populations in 21-day-old Ate1-KO mice. However, 5-month-old Ate1-

KO mice showed reductions in mature OLs and myelin thickness along with subtle 

alterations in motor behaviors. Our results indicate that Ate1 contributes to pro per OL 

differentiation and axonal myelination, in part by modulating the OL actin cytoskeleton. 

These findings reveal an essential role for protein arginylation in the maintenance of CNS 

myelin. 
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The dentate gyrus of the adult hippocampus has a distinctive plasticity mechanism that 

consists in the generation and integration of granule cells (GCs) in the preexisting circuit. 

The development of new GCs takes about 8 weeks and can be divided into 4 phases based 

on electrophysiological and morphological features. In previous studies we have shown that 

the development of new neurons is largely delayed in the aging brain. However the molecular 

basis underlying this slowdown remain unknown. We hypothesized that these maturation 

stages are driven by changes in the transcriptional program, which can be revealed by 

transcriptomic analysis. Using high -throughput single nucleus RNA sequencing, our 

laboratory has generated one data set containing new GCs from young adult mice, and one 

from neurons born in aging mice. Preliminary bioinformatic analysis allowed us to 

distinguish defined clusters corresponding to different cell types and neuronal maturation 

stages. We are currently interrogating the gene expression profile differences between 

neurons born in young and middle-aged mice in order to investigate the molecular basis 

underling the protracted development of GCs during aging. 
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Reactive oxygen species (ROS) were involved in neuronal signalling and plasticity in normal 

physiology, aging and neurodegenerative disorders. Besides, GABAergic neurotransmission 

is sensitive to redox agents, including ROS. We previously reported the modulation of to nic 

responses mediated by GABAA'1 receptors by hydrogen peroxide (H2O2) through thiol 

modification of cysteines. We also showed that endogenous redox agents modulate phasic 

GABAA receptor subtypes, but diverse molecular mechanisms of action appear to underlie 

these effects. We characterized H2O2 effects on different GABAA receptor subtypes by 

expression in Xenopus laevis oocytes followed by electrophysiological recording. In the 

presence of H2O2 (1mM) responses mediated by receptors containing ?? and ??? subunits 

were potentiated, while the presence of the ?2 subunit conferred resistance to ROS 

modulation. H2O2 effects on GABAA?1?2 responses were reversible, dose and use-

dependent, voltage-insensitive and partially prevented by irreversible alkylation of sulfhydryl 

groups with NEM. Increases in agonist concentration partially reduced effects exerted by 

H2O2. Concentration-response curves in the presence of H2O2 showed a leftward shift, 

compared to control values, and an increase in the maximal response. Further experiments 

will help to describe the actual mechanisms of action underlying the effects of H2O2 on the 

different GABAA receptor subtypes. Supported by ANPCyT and CONICET 
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Adult hippocampal neurogenesis plays a critical role in spatial memory formation and 

retrieval, context discrimination, and clearance of memory traces. In the mouse dentate 

gyrus, the maturation of adult -born granule cells (GCs) lasts several weeks and can be 

divided in 4 phases based on electrophysiological and morphological features. Behavioral 

stimuli such as spatial learning and physical exercise can modulate the duration of these 

stages. However, the molecular mechanisms underlying neuronal maturation remain 

unknown. We propose that such progression is driven by sequential changes in gene 

expression programs that might be revealed by transcriptomic analysis. Clusterization of two 

separate datasets obtained by single nuclei RNAseq experiments identified multiple 

partitions that define a pathway from radial glia -like cells to a mature neuronal phenotype. 

Several clusters represent intermediate stages of maturation that were previously unknown. 

Among them, we identified a cluster of immature GCs resembling a state of high activity, as 

well as mature GCs that reveal transcriptional differences revealing their dorso-ventral 

location within the hippocampus. Finally, the emergence of novel transcriptional markers for 

the intermediate states was validated by in situ hybridi zation using RNAscope. This analysis 

allowed to reconstruct the signatures involved in adult neuronal development and function 

with high temporal resolution.  
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Spontaneous electrical activity (SEA) is required for the proper assembly of sensory circuits 

in early stages of development; however the mechanisms underlying this phenomenon are 

still unknown. We use the Zebrafish (Danio rerio) lateral line system (zLL) in order to 

decipher the mechanisms by which SEA affects the assembly of developing sensory circuits. 

The LL allows fishes and amphibians to detect water motion and pressure changes and 

consists of clusters of neuromasts, which contains mechanosensory hair cells (HC). zLL HC 

are innervated by afferent (Aff) and efferent neurons, and share structural, functional and 

molecular similarities with HC in the vertebrate inner ear. zLL Aff exhibit SEA between 5 and 

7 days post-fertilization. In order to silence SEA in single zLL Aff we stochastically over-

expressed inward rectifier K+ channels and analyzed the phenotype and the dynamics of 

axonal arbor growth. Our results indicate that suppression of SEA in single zLL Aff led to a 

decrease in the innervation area in the hindbrain and affects axonal arbor complexity. 

Moreover, silenced neurites display higher motility, formation and elimination rates, as well 

as lower number of synapses than WT ones, which are features of immature neurons. We 

provide an in vivo demonstration that SEA regulates axonal arbor growth and maturation, in 

developing zLL Aff. 
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Demyelination is a pathological process characterized by myelin loss from around axons, 

while remyelination is the repair response through the restoration of myelin and the 

resolution of functional deficits.Multiple sclerosis is a high -incidence inflammatory 

demyelinating disease in which remyelination frequently fails. IMT504 (IMT) is a non -CpG 

oligodeoxynucleotide consisting of 24 nucleotides and charact erized by 2 specific 

PyNTTTTGT sequences.Based on IMT immunomodulatory effects and regenerative 

properties, this work aims to study its role in microglial activation and OL precursor (OPC) 

proliferation and differentiation. Primary cultures of OPCs and mic roglia were prepared from 

cerebral cortical tissue of 1 - to 2-d-old rats. Microglia were treated for 24 h with IMT for RNA 

extraction. qPCR analyses were carried out to evaluate microglial IL-1?, iNOS, Arg1 and TGF-? 

transcript expression. OPCs were treated with or without IMT, cultured for 2, 4 and 6 d and 

fixed for immunocytochemical assays on PDGFR?+ OPCs, mature MBP+ OLs and Ki67+ 

proliferating cells.IMT produced an abrupt change in cell morphology compatible with 

microglial activation and an increase i n IL-1? and iNOS transcript levels. IMT also reduced 

the percentage of OPCs after 4 d and increased the percentage of mature OLs after 4 and 6 

d.These findings unveil potentially beneficial properties of IMT in neuroinflammation and 

oligodendrogenesis which may aid therapy development for demyelinating diseases. 
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In mammals, the primary agents causing phenotypic sex differences are encoded by sex 

chromosomes. Many of X-and Y-linked genes are epigenetic modifiers and pivotal evidence 

in past 7 years implicates epigenetic mechanisms as mediators in brain sexual 

differentiation. We have recently demonstrated that X?linked histone H3K27 demethylase 

Kdm6a regulates sexually dimorphic differentiation of hypothalamic neurons through a direct 

regulation of Neurogenin 3. Kdm6a interacts with numerous epigenetic modifiers, such as 

histone methyltransferases (HMT), implying that both epigenetic marks could act together, 

influencing each other in a context-dependent manner, writing a histone crosstalk language. 

Since H3K27 methylation regulate Ngn3 we first evaluated the mRNA expression of the HMT 

enzymes EZH1/2 in the hypothalamus of male and female mice at embryonic day 15 by 

qPCR. We found sex specific expression of Ezh2, higher in males than in females (p = 0.01). 

We next used the Four Core Genotype Mouse Model to evaluate a direct regulation of sex 

chromosomes (XX vs XY) independently of gonadal type. No differences were observed 

between genotypes (p > 0.05). Our results suggest that early sex differences in Ezh2 enzyme 

could determine a sexually dimorphic crosstalk between posttranslational histone 

modifications acting on H3K27 residues during development. Current experiments are 

evaluating the effect of Ezh2 inhibition on Ngn3 expression in neuronal hypothalamic 

cultures. 
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Circadian rhythms represent an adaptive feature, ubiquitously found in nature, which grants 

living beings the ability to anticipate daily variations in their environment. The nematode C. 

elegans provides an excellent model for genetics and neuro-behavioral studies and is 

currently used as a novel model for circadian research. The strain of C. elegans currently 

used in laboratories is the N2, and is considered a domesticated or laboratory strain. Various 

studies show that recent isolates of C. elegans are highly divergent at the genomic level with 

respect to the N2 strain due to the accumulation of numerous mutations. In this work, using 

a locomotor activity recording system we present a circadian screening of wild C. elegans 

isolates. Our results show that both the N2 and the wild MY23 strain populations were 

synchronized to a cold-warm (CW) cycle. N2 populations exhibited significant masking,  while 

MY23 tended to be truly synchronized to the zeitgeber. Indeed, ~66% of the N2 strain 

populations were synchronized to a cold-warm cycle, increasing to 73% and 82% in the wild 

MY23 and DL238 strain populations, respectively. All strains retained circadian rhythms of 

~24 h under constant conditions. Circadian characterization of wild C. elegans isolates, 

together with genomic data, would make it possible to identify genomic regions (or even 

genes) involved in synchronization. 
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Temporal lobe epilepsy (TLE) could affect eloquent areas, such as those underlying 

language processing, when the epileptogenic zone overlaps linguistic nodes. We applied a 

non-invasive task called International Lexical Decision Task (ILDT), and it uses dichotic 

listening, overcoming the tongue spoken by the participant [1], to assess the lateralization of 

lexical processing in refractory TLE. Method: Patients with left TLE (LTLE) (N=12), right TLE 

(RTLE) (N=15) and controls (N=16) were evaluated using ILDT. An ANCOVA analysis was 

performed, with the stimulus presented to the left visual field, to the right, or a baseline 

condition as an intrasubject factor and group  as a between subject factor. Result: A main 

effect of stimuli was found (F1.35)=21,P<0.05), by which all type of stimuli differed from 

each other. The baseline improved performance (M=54.78,SD=3.41), stimuli presented to the 

right obtained an intermediate  performance (M=36.07,SD=1.32) and to the left resulted in 

lower performance (M=29.30,SD=1.46). A main effect of group was found 

(F(2.71)=10,P<0.05). Pairwise comparisons showed that the controls (M=52.07,SD=2.67) 

outperformed both patient groups. The grou ps of LTLE (M=31.74,SD=3.96) and RTLE 

(M=36.35,SD=2.71), did not differ from each other. A trend of interaction between group and 

stimulus was found by which LTLE patients found particularly difficult to identify stimuli 

presented to the right visual field , although such trend did not reach significance. 
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Complex Decision-Making (DM) usually involves processes that require a higher level of 

cognitive engagement, evidenced by a prolonged reflection over time. Previously, we 

conducted cognitive experiments under the hypothesis that greater exposure to a face 

(Repetition Priming, RP) would induce its preference in a task-dependent manner (top-down 

modulation). For this purpose, participants were randomly assigned to 2 experimental 

groups: 1) choosing a face for an important task (IT), or 2) without any specific ation (NS). 

Our previous results showed that IT decision was not susceptible to RP and lasted longer, 

regarding to NS results, supporting our hypothesis. But do these top-down mechanisms 

operate early or late in the DM process? To start answering this question, we designed a new 

experiment in which subjects had to choose with time constraint (TC; 5 or 3 seconds) on 

some trials and without on others (NC). When choosing in less than 5 seconds, IT group 

shows no evidence of susceptibility to RP, like in NC condition. However, when participants 

must choose within 3 seconds, IT group showed to be susceptible to RP (like NS group). If 

the top-down modulation occurs later, shortening the time available would disrupt this 

process, and this would be reflected in the results of group IT, showing differences between 

the two temporal conditions. Conversely, if the top -down mechanism operates earlier, there 

should be no difference. Our results support the former scenario. 
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Covid-19 pandemic had devastating effects worldwide. Anxiety and depression values 

aroused, and sleep quality decreased. While all age ranges were affected, young adults were 

less able to cope with the difficulties that the lockdown isolation brought in comparison with 

older adults. Episodic memory is highly susceptible to mood states such as anxiety and 

depression, and to sleep quality. Thus, we aimed to study the differential effects of the 

Covid-19 pandemic situation on memory processes in young and older adults. We expected 

that as young adults were the most affected, their age benefit on episodic memory will be 

lost due to their higher levels of anxiety and depression as well as the decreased sleep 

quality. To test this, we compared two age groups, young and older adults, in a set of tests 

that collected information about their anxiety, depression and sleep quality levels. Then all 

participants went through a recognition task, a free recall task and a temporal order task. As 

expected, both groups had higher means of depression and anxiety values than before the 

pandemic. In addition, younger adults had significantly higher values of anxiety as well as 

depression than older ones. In the free recall task, older adults had a significantly higher 

performance but regarding the temporal order task both groups had a similar performance. 

Finally, in the recognition task younger adults had a significantly better performance.  
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During aging, the central nervous system (CNS) undergoes a variety of morphological and 

functional changes. We are interested in studying glia in their natural environment and how 

aging affects their numbers and functions. Although glial cells are critical for CNS 

development and maintenance, there is little published research addressing their distribution 

in different brain regions across the lifespan. Most studies involve mice, which limits 

extrapolation of data to the rat. Our aim was to investigate how the number and morphology 

of microglial cells changes in naïve rats at different ages and whether there is a relationship 

with behavior. Behavioral tests were performed with female Sprague-Dawley rats at 2, 6, 12, 

and 24 months of age to examine depression-like behavior, short- and long-term memory, 

exploratory and anxiety-like behavior. We also analyzed immunoreactive Iba1 cells. We 

observed impaired spatial memory and anxiety- and depression-like behavior in 24-month-old 

rats compared with 6 - and 12-month-old rats. As for microglia, there was a significant 

increase in the number of Iba1+ in the hippocampus and stratum radiatum in 24 -month-old 

rats compared with 6 -month-old rats. Morphology data showed a difference between young 

and old rats. Our results suggest that the behavior of female rats is age-dependent, as is the 

distribution and morphology of microglia. Further studies are needed to explore the 

phenotype and functions of microg lial cells. 
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