XL SAN

meeting
e-book

Ciudad Universitaria
Universidad de Buenos Aires
October 15t - 5"

2025




Index

Organizing Committee

Sponsors and Venue

Code of Conduct

Program

Pre-Meeting School

Neuropharmacology Course

Plenary Lectures

Matt Wachowiak: “Interoception by olfactory sensory neurons? Linking tuning,
timing and transformations in 0dor repreSentations”......... ...

Antonia Marin Burgin: “Experience dependent SENSOrY ProCESSING”...........ccoovvvwiiiiriinieieieie e

Daniel Tomsic: “Neural computations underlying visually guided avoidance
and pursuing behaviors: from the field to the laboratory and Back” ...

Andrés Garelli: "Neuroendocrine modulation of the pupariation motor program
in Drosophila”

Symposia
Symposium 1:
Can we identify common pathways mediated by Glial Cells in
neurodegeneration?
Symposium 2:
Circuit Dynamics and Behavior: Insights from Zebrafish
Symposium 3:
How Brain Dynamics shape human experience
Symposium 4:
Perinatal Programming: Factors That Influence Brain Development and Behavior

Symposium 5:
Neurophysiological Bases of Memory, Consciousness, and Interoception in Humans:
From the Neuron to Neural Networks.
Symposium 6:

Neuroscience through the lens of single cell genomics

N o g b~

10
10

1"

11

13

15

17

19

22

24

L Go to Index




Young Investigator Talks

YIT 1: Hot spot sites for alpha-synuclein amyloid assembly: ANMR and cryo-EM based study..............ccooeirinrn, 27
YIT 2: Profiling peripheral glial cells from human nerves for grafting in the CNS.................ccooiins 27
YITO03: Interplay Between Early Nutritional Programming and Adult Obesogenic Diet on

Brain Control Of FOOM INAKE.............cooooiii e 27
YIT 4: Essential but implicit: the role of aging information in neurodegeneration detection..................ccccoooiiiiiii. 28
YIT 5: Postnatal fluoxetine modulates the mouse prefrontal emotional circuit development.................................. 28

YIT 6: Striatal cholinergic interneuron pause response requires Kv1 channels, is absent in dyskinetic mice,.
and is restored by dopamine D5 receptor inverse agonism

YIT 7: Glial GABA receptors control glia-neuron crosstalk in C. elegans

YIT 8: Neural encoding reorganization through learning in the DG-CA3 CIrCUIt............ccooo.cooiiiiiiiiiiiiinii 29
YIT 9: Toward plug-and-play motor imagery-BCls: Leveraging optimal..................occccoooiiiiiiiiiiioi s 29
YIT10: CIC-a deficiency induced neuronal and behavioral alterations in Drosophila melanogaste................ccccooeeeiiinn. 30

Round Tables

Poster Session 1

ComisioNn de relaciones INEEIMACIONAIES............cccccoooiceer oo oo eeee e eeee oo eeee s eeee oo 31
Comision de género y AiVErSIAAA. ... 31
COMISION A POIICA CIBNEITICAL........oooccccoeoee oot e oo 31

Cellular and Molecular Neurobiology

Chronobiology

Cognition, Behavior, and Memory

Development

Disorders of the Nervous System

Integrative Systems

Neural excitability, synaptic transmission and neuron-glia interactions
Neural Circuits and Systems Neuroscience
Neurochemistry and Neuropharmacology
Neuroendocrinology and Neuroimmunology
Sensory and Motor Systems

Theoretical and Computational Neuroscience

Tools Development and Open Source Neuroscience

Poster Session 2 155

Cellular and Molecular Neurobiology

Chronobiology

Cognition, Behavior, and Memory

Development

Disorders of the Nervous System

Integrative Systems

Neural excitability, synaptic transmission and neuron-glia interactions
Neural Circuits and Systems Neuroscience
Neurochemistry and Neuropharmacology
Neuroendocrinology and Neuroimmunology
Sensory and Motor Systems

Theoretical and Computational Neuroscience

Tools Development and Open Source Neuroscience

L Go to Index




Poster Session 3 155

Cellular and Molecular Neurobiology

Chronobiology

Cognition, Behavior, and Memory

Development

Disorders of the Nervous System

Integrative Systems

Neural excitability, synaptic transmission and neuron-glia interactions
Neural Circuits and Systems Neuroscience
Neurochemistry and Neuropharmacology
Neuroendocrinology and Neuroimmunology
Sensory and Motor Systems

Theoretical and Computational Neuroscience

Tools Development and Open Source Neuroscience

L Go to Index 4 J




Cotamitos

Macarena Amigo Duran

Maria José Bellini
Mariano Belluscio
Maria José De Rosa
Martin Klappenbach
Sonia Jazmin Molina
Malena Lis Mul Fedele
Alejandra Pacchioni
Diego Rayes

Lucca Salomon
Camila Scorticati
Andrés Pablo Varani

Lidia Szczupak

L Go to Index




ONSOrs
enue

IBR® o 1SN

NN Moanty
BEETa R ORI T AN Y fur Masudve il y

CONICET
D

IN FUNDACION
AN P RUNBACE I

4 )
VENUE
The XL Annual Meeting of the SAN will be held at Aula Magna of Pabellon 1y 2,
Ciudad Universitaria, Universidad de Buenos Aires - UBA and IFIBYNE building.
Av. Costanera Rafael Obligado, Ciudad Universitaria, Universidad de Buenos Aires, from
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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 institution 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.

Inappropriate behavior can be reported to congreso.anual.san@gmail.com the SAN2024 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 at a Glance

01/10/2025

WEDNESDAY

09:00 - 09:30 |
09:30 - 18:30 |

Registration

03/10/2025

FRIDAY

08:30 - 09:00
Registration

09:00 - 10:00
Plenary Lecture 1:
Wachowiak

10:00 - 10:30
Break

10:30 - 12:30
ISN Symposium 1:

Glial Cells in

Neurodegeneration
Juana Pasquini

ISN Simposium 2:
Circuit Dynamics

in Zebrafish
Violeta Medan, Verdnica Pérez Schuster

12:30 - 13:00
Lunch

13:00 - 14:30

Mesa Redonda:
Comision de
Género y Diversidad

14:30 - 15:00
Break

15:00 - 18:00
Poster Session 1

18:00 - 21:30
Asamblea SAN

Pre-Meeting School

02/10/2025

THURSDAY

10:30 - 18:00 |

04/10/2025

SATURDAY

09:00 - 10:00
ISN Plenary Lecture 2:
Tomsic

10:00 - 10:30
Break

10:30 - 12:30
Symposium 3:
Human Brain

Dynamics
Jacobo Sitt

Simposium 4:

Brain Development
and Behavior

Maria Carolina Fabio
12:30 - 13:00

Lunch

13:00 - 14:30

Mesa Redonda:
Comisién de
Politica Cientifica

14:30 - 17:30
Poster Session 2

17:30 - 18:00
Break

18:00 - 20:00
Young Investigator Talks

20:00 - 21:30
Red de estudiantes

21:30 - 22:00
Party

Pre-Meeting School

05/10/2025

SUNDAY

09:30 - 10:00
Plenary Lecture 3:
Garelli

10:00 - 10:30
Break

10:30 - 12:30
Symposium 5:
Memory, Consciousness

& Interception
Silvia Kochen, Alejandro Nasimbera

Simposium 6:

Single Cell

Genomics

Daniela Di Bella, Micaela Sartoretti
12:30 - 13:00

Lunch

13:00 - 14:30

Mesa Redonda:

Comision de

Relaciones Internacionales

14:30 - 17:30
Poster Session 3

17:30 - 18:00
Break

18:00 - 19:00
ISN Plenary Lecture 4:
Marin Burgin
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ISN School
Neuropharmacology Course

Faculty:
Mariano M. Boccia, Maria C. Krawczyk, Candela Medina, Santiago Ojea Ramos, and Verénica Baez.

Summary and Objectives:

Pharmacology is a key interventional tool for studying neurobiology, as it allows manipulation of neurochemical
systems and evaluation of their effects on behavior and neuronal function. This intensive course is aimed at
doctoral students and researchers interested in applying pharmacological techniques to the study of the brain
and behavior. Through a combination of theoretical lectures and practical activities, the fundamental principles
of pharmacology, their application in experimental models, and the analysis of pharmacokinetic and
pharmacodynamic data will be addressed.

The course features the participation of invited researchers from the Argentine Society of Neurosciences
(SAN), who share their experience in using pharmacological strategies in their research lines.

Upon completion of the course, an evaluation is conducted according to the content taught. Additionally, the
course aims to fulfill the necessary requirements so that its approval grants points in the doctoral program of
the Faculty of Exact and Natural Sciences (FCEN) of the University of Buenos Aires (UBA).

Content and Structure
Day 1: Theoretical

» Fundamentals of Pharmacology:
Principles of pharmacokinetics and pharmacodynamics applied to neurosciences.

» Neuropharmacology of addictions:
Mechanisms of action of psychoactive drugs and experimental strategies for their study.

« Pharmacological techniques applied to different experimental models:
Drug administration, in vivo and in vitro approaches, experimental controls, and methodological

considerations.

Day 2: Theoretical-Practical
+ Computational modeling of pharmacokinetic and pharmacodynamic variables:
Tools and approaches for data analysis in experimental pharmacology.

+ Critical analysis of scientific articles:
Discussion of representative studies that employ pharmacological techniques in animal models, with the
participation of invited researchers from SAN.
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Plenary Lecture 1

Matt Wachowiak

Department of Neurobiology, University of Utah, USA

Title:
“Interoception by olfactory sensory neurons? Linking tuning, timing and transformations in
odor representations”.

Odors — chemical signals from the environment — are primary sensory drivers of behavior in most animal species and provide
information essential to survival. At the same time, olfaction represents a vulnerable point of contact between the interior of an
organism and chemicals in its external environment. To deal with this hazard, vertebrates and invertebrates alike express a
variety of xenobiotic enzymes in olfactory tissues, which convert incoming chemicals to more water-soluble forms that are easily
removed from tissue. However, such metabolites can themselves function as odorants, activating distinct olfactory sensory
neurons. We have recently found that this process is a major organizing feature of the temporal and &#39;spatial&#39; (i.e.,
identity-based) neural representations of odors among olfactory sensory neurons and their mapping to glomeruli of the mouse
olfactory bulb. Odorant metabolites thus represent an internally-generated odor source that may confound the coding and
recognition of external chemical signals. We propose that the nervous system resolves this confound using inhalation-linked
timing as a neural feature that separates externally-sampled from internally-generated odor signals. We also propose that this
timing-based strategy allows for the separate encoding of other internally-generated odors from sources such as ingested food,
or volatiles in exhaled air that desorb from the blood during respiration. Such signals carry important information about internal
body state. | will discuss the hypothesis that, rather than suppressing signals from such sources, downstream circuits may
differentially route olfactory afferent signals to higher-order centers based on their respiration-linked dynamics, allowing for
olfactory sensory neurons to transmit both external and interoceptive olfactory information and for each

mode of signaling to adaptively drive behavior.

Funding: National Institutes of Health (NIDCD); National Science Foundation
(Neuronex)

Plenary Lecture 2

Antonia Marin Burgin

IBIOBA — MPSP, Instituto de Investigaciones en biomedicina de Buenos Aires-Instituto Partner
de la sociedad Max Buenos Aires, Argentina.

Title:
“Experience dependent sensory processing”

Sensory processing in the brain unfolds through a hierarchy of regions that increasingly abstract and interpret incoming stimuli.
While primary sensory cortices have long been considered dedicated to encoding the physical features of stimuli, recent studies
in awake, behaving animals challenge this classical view. Neural responses in these areas are now known to be far more
dynamic and context-dependent than previously thought.

In this talk, | will present recent findings from our lab that explore how experience shapes odor representations in the primary
olfactory piriform cortex (PCx) of mice. Olfactory perception is inherently modulated by context, memory, and internal state, yet
how and where these non-olfactory influences are integrated into cortical processing remains unclear. Using electrophysiological
recordings in mice performing an odor-guided task within a virtualreality environment, we investigated how visual context and
learning influence PCx activity.

Mice were trained to associate specific odors with spatial and visual cues in order to receive a reward. We found that, with
learning, PCx neurons shifted from purely sensory responses to mixed selectivity, encoding not only odors but also positional,
contextual, and associative information. These extra-sensory modulations were dynamic and task-dependent, enhancing odor
decoding specifically during task engagement and in rewarded contexts.

Our results demonstrate that the PCx integrates non-olfactory information early in the sensory hierarchy, and that this integration
supports more flexible and behaviorally relevant odor representations. This work reveals a critical mechanism by which sensory
cortices can dynamically incorporate experiential and contextual signals to guide perception and action.

Acknowledgements
Argentine Agency for the Promotion of Science and Technology, PICT2020-00360, Swiss
National Science Foundation (SNSF) SPIRIT 216044 and FOCEM-Mercosur COF 03/11
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ISN Plenary Lecture 3
Daniel Tomsic

IFIBYNE Instituto de Fisiologia, Biologia Molecular y Neurociencias Buenos Aires, Argentina.

Title:
“Neural computations underlying visually guided avoidance and pursuing behaviors: from
the field to the laboratory and Back”

For many moving animals, visual motion is a crucial guide for behavior. Sensitivity to motion likely evolved to anticipate predators
and capture moving prey. To escape threats, animals must identify danger, locate it precisely, and evaluate their surroundings for
shelter, often relying on past experiences. By integrating these cues with early visual detection, they can decide whether to
freeze, flee, or confront the threat—and, if fleeing, when, where, and how fast to escape, sometimes within split seconds.
Remarkably, even small-brained animals can process complex information, form long-term memories, and execute precise motor
patterns.

Certain crab species serve as excellent models for neuroethological research, thanks to their rich repertoire of visually guided
behaviors and suitability for in vivo electrophysiology. In this talk, | will present our findings on Neohelice, focusing on visually
driven avoidance and prey capture. Our approach combines field and laboratory behavioral analyses, neuroanatomy,
intracellular and multielectrode recordings, and computational modeling. A central focus is on identified motion-sensitive giant
neurons and their role in visuo-motor transformations that control speed and direction during prey capture and escape. Our
results highlight the differences between behavior observed under laboratory conditions and behavior occurring in the natural
environment.

Federal Conference 4

Andrés Garelli
Instituto de Investigaciones Bioquimicas de Bahia Blanca (UNS-CONICET), Argentina

Title:
"Neuroendocrine modulation of the pupariation motor program in Drosophila”

Innate behaviors consist of genetically hardwired sequences of motor programs that can be coupled to morphogenetic changes.
By studying pupariation—an innate behavior that reshapes the Drosophila larval body in preparation for metamorphosis—we
provide insight into the neural circuits and modulators that generate complex motor patterns and the mechanisms that coordinate
them with morphological changes that are critical for survival. Using classical genetic tools and optogenetic control of neuronal
activity, we describe a periphery-to-CNS endocrine regulatory loop that links behavioral initiation with developmental timing. This
loop involves a minimal neuronal population positioned at the top of the circuit hierarchy, orchestrating a complex, stereotyped
motor pattern. We will also present our most recent data identifying downstream components of this neuronal circuit, including
neurons with command-like activity that control specific behavioral phases, and highlight the profound influence of
neuromodulators in shaping these activity patterns. Our results establish the pupariation motor program as a model for
investigating the neuroanatomical basis of behavior, reveal the complexity of innate behavior control, and contribute to our
understanding of how multistep innate behaviors are temporally coordinated and integrated with developmental processes
through an ensemble of neuropeptidergic signals.
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ISN Symposium 1

Can we identify common pathways mediated by Glial Cells in
neurodegeneration?

Chair:

Juana Pasquini
[IQUIFIB] Instituto de Quimica y Fisicoquimica Biologicas “Prof. Alejandro Paladini”

The Simposium try to demonstrate the interrelationship between the different glia cells in the central nervous system (CNS) We
also included tha Schwann cells.

Speakers:

Carla Caruso
INBIOMED UBA-CONICET. Facultad de Medicina, UBA.

The role of astrocytes in Huntington’s disease.

Astrocytes are fundamental glial cells that play a crucial role in maintaining brain homeostasis. In recent decades, our
understanding of astrocyte functions has advanced significantly. Neurodegenerative diseases are characterized by the selective
loss of neurons, increased glial activation, and glial dysfunction. Growing evidence indicates considerable regional heterogeneity
among astrocytes in terms of morphology, gene expression, and function. Huntington’s disease (HD) is a neurodegenerative
disorder that initially affects the striatum and later the cortex, leading to motor, cognitive, and psychiatric impairments. Given the
pivotal role of astrocytes, there is increasing interest in their potential as therapeutic targets in neurodegenerative conditions. Our
research highlights functional differences between astrocytes in the striatum and those in the cortex. Using a mouse model of
HD, we investigated regional astrocyte differences and explored their potential therapeutic relevance.

Maria Claudia Gonzalez Deniselle
Lab. de Bioquimica Neuroenddcrina. Instituto de Biologia y Medicina Experimental IByME-CONICET.

Myelin as a target of steroid hormones in motoneuron degeneration.

Amyotrophic lateral sclerosis (ALS) is a progressive motoneuron disease associated with demyelination and neuroinflammation.
The incidence of ALS is greater in men; however, it increases in women after menopause, suggesting a role for sex steroids in
the disease. Low testosterone concentrations have been detected in the cerebrospinal fluid of ALS patients and in the central
nervous system of male Wobbler mice, a well-characterized spontaneous model of motoneuron degeneration. Wobblers exhibit
motoneuron degeneration, astro- and microgliosis, and myelin disruption within the cervical spinal cord. Testosterone is a
complex steroid that exerts its effects directly via androgen receptors (AR) and indirectly via estrogen receptors (ER) after
aromatization into estradiol. In this study, we investigated whether male Wobblers receiving a 2-month testosterone treatment,
with or without the aromatase inhibitor anastrozole, exhibited modulation of myelin-associated features and neuroinflammation.
Myelin characteristics were assessed via Luxol fast blue (LFB) staining, semithin sections, transmission electron microscopy
(TEM), and immunolabeling for myelin basic protein (MBP) and proteolipid protein (PLP). Inflammatory responses were analyzed
by quantifying IBA1+ microglia, and the mRNA expression of CD11b, TLR4, TNFaR1, and P2Y12R. Glutamatergic homeostasis
was evaluated through glutamine synthetase and GLT-1. Testosterone-treated Wobblers showed enhanced LFB, MBP, and PLP
staining.

A marked increase in the thickness of the myelin sheaths proportional to the axon diameter was shown in the white matter of
testosterone-treated Wobblers (Y = 0.2313*x +0.1756; p &lt;0.001) and controls (Y = 0.1094 * x +0.3906; p &lt;0.001). However,
the thickness of the myelin sheaths was independent of the axon diameter in steroid-free and testosterone plus anastrozole-
treated Wobbler mice. and myelin compaction was better compared to Wobblers and testosterone plus anastrozole-treated
Wobblers, which exhibited disruption of myelin lamellae. Wobbler mice showed a marked increase in IBA1+ microglia and
elevated expression of inflammatory genes, which were significantly attenuated by testosterone administration, but not by the
combined testosterone and anastrozole treatment. Furthermore, glutamine synthetase-positive cells and GLT-1 immunoreactivity
were preserved in testosterone-treated Wobblers but reduced in both Wobblers and testosterone plus anastrozole-treated
Wobblers. Functionally, testosterone improved muscle mass, grip strength, and limb morphology, whereas these benefits were
absent following testosterone and anastrozole treatment. These findings indicate that testosterone confers protective effects on
myelin and modulates neuroinflammatory and glutamatergic pathways in Wobbler mice, supporting its translational potential in
motoneuron disorders.
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Pablo Iribarren:

Profesor Titular e Investigador Principal CIBICI-CONICET Facultad de Ciencias Quimicas Universidad Nacional de
Cordoba. Cdrdoba Argentina..

Microglial Cells: foes or friends during neurodegeneration?.

Inflammation represents a complex biological response to tissue damage, pathogens, and irritants. Macrophages migrate to
injured tissues in response to inflammation-induced chemoattractants, playing critical roles in both the promotion and regulation
of inflammatory processes. Our previous work demonstrated that TLR2 selectively activates autophagic flux in microglial cells.
Stimulation of microglial cells with alpha-synuclein or LPS triggers the production of pro-inflammatory cytokines and nitric oxide
(NO), leading to microglia-mediated neuronal cell death in vitro. Notably, the activation of autophagy in microglial cells attenuates
the production of pro-inflammatory cytokines, NO, and associated neurotoxicity. On the other hand, preliminary results from our
laboratory suggest that alpha-synuclein, which is a potential ligand of TLR2, may induce autophagy in macrophages, and this
response would depend on the activation of TBK-1 and OPTN. Our findings highlight that autophagy activation in microglial cells
can assume diverse roles across multiple layers of microglial responses, with its effects shaped by contextual factors. In
addition, evaluation of the activated microglial cells transcriptome may provide clues about the complex pathways modulated by
TLR2. Transcriptomic analysis of microglial cells suggests that TLR2 stimulation modulates several pro-inflammatory.

Felipe Court:

Full Professor, Center for Integrative Biology, Universidad Mayor, Chile. Director, FONDAP Geroscience Center for Brain
Health and Metabolism

Title:
Schwann Cell-Axon interactions in Homeostasis, Degeneration and Axonal Regeneration.

Peripheral nerve integrity depends on dynamic interactions between axons and Schwann cells (SCs). While axonal degeneration
has long been considered a neuron-intrinsic process, our recent work reveals that SCs actively initiate axonal disintegration via a
cytokinesis-like mechanism that triggers mitochondrial-dependent fragmentation. This glia-driven process reframes our
understanding of degeneration, particularly in aging and disease.

Regeneration, conversely, relies on SC reprogramming into a repair phenotype that promotes axon growth and immune
modulation. In aging and chronic denervation, we find this program is impaired not just by failed reprogramming, but by the
accumulation of senescent SCs, a newly identified phenotype that inhibits regeneration and fuels inflammation. Removing these
cells restores regenerative capacity. These findings position Schwann cells as key regulators of both axon loss and repair, and
as promising therapeutic targets for improving nerve regeneration in aging and disease.

Symposium Conclusions:

Jorge Correale

Instituto de Quimica y Fisicoquimica Bioldgica (IQUIFIB) Facultad de y Farmacia y Bioquimica Universidad de Buenos Aires CONICET y Departamento de
Neurologia FLENI. Buenos Aires Argentina
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Symposium 2
Circuit Dynamics and Behavior: Insights from Zebrafish

Chairs:

Violeta Medan
IFIBYNE (CONICET-FCEN-Universidad de Buenos Aires), Buenos Aires, Argentina.

Veronica Pérez Schuster
IB3, FCEN, UBA, Buenos Aires, Argentina

Four speakers will present on different neural aspects that enable critical behavioral functions, such as visual discrimination,
navigation and orientation, and adult neurogenesis in the zebrafish. The symposium will highlight the advantages of using the
zebrafish as an experimental model to address various systems biology questions. In particular, the speakers will present
cutting-edge techniques for recording and analyzing in vivo whole-brain neuronal activity.

Speakers:

Lucas Mongiat

Depto. Fisica Médica, Centro Atémico Bariloche, CNEA, Bariloche, Argentina

ISN Talk:
Adult neurogenesis and pallial circuit dynamics in zebrafish

The pallium, a critical brain region in cognitive processing, including memory, learning, and emotional regulation, exhibits
remarkable neuronal plasticity and active adult neurogenesis in zebrafish. While extensive research has explored neural stem
cell (NSC) biology in this area, little is understood about how behaviors and internal signals influence pallial neuronal circuits.
This presentation will highlight our discoveries on how spatial learning tasks stimulate the incorporation of both glutamatergic
and GABAergic neurons in a balanced manner. Additionally, we will explore the role of the endocannabinoid system in
modulating synaptic activity and the integration of adult-born neurons into pallial circuits.

Claire Wyart

Institut du Cerveau — ICM — Hépital Pitié Salpétriere, Paris, France

Title:
Unraveling algorithms and brainstem circuits for navigation — from fish to humans

Animals adjust their patterns of navigation on multiple timescales according to external and internal sensory cues that inform
them respectively on their environment as well as their internal states and needs. We developed an approach for quantifying
unbiasedly the long timescales of behaviour. We focus on larval zebrafish to unravel how these motor strategies correspond to
exploration and exploitation and vary across animals and time. Our ongoing efforts now investigate the underlying circuitry in the
brainstem that enable this coupling of sensorimotor integration with neuromodulation to dynamically shape motor strategies.

Ruben Portugues

Institute of Neuroscience, Technical University of Munich, Munich, Germany.

Title:
The heading direction network in larval zebrafish

Spatial navigation has long been considered as a window into cognitive function. What mental models do animals have of their
surroundings and how can they be used? In the lab, we recently discovered a heading direction network in the hindbrain of the
larval zebrafish. This acts as a “compass”, pointing in the same direction in absolute (allocentric) space regardless of how the
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fish orients itself. | will review the activity of the network, and how it is affected by both the animal’s movement and external
sensory cues. The small size of this vertebrate allows us to incorporate connectomic studies that probe the structure of the
network and link it to is function, and seek what we may call a mechanistic understanding of a network that underlies cognitive
behavior. Finally, | will highlight architectural similarities with the heading direction networks that have been identified in insects,
and possible homologies with mammals, and argue that comparative approaches have a lot to teach us about neurobiology.
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Symposium 3
How Brain Dynamics shape human experience

Chair:
Jacobo Sitt

Paris Brain Institute

Understanding how dynamic patterns of brain activity give rise to subjective experience remains a central challenge in
neuroscience. This symposium brings together four researchers who investigate the neural underpinnings of consciousness
across various states, including wakefulness, sleep, and pathological conditions. By integrating theoretical frameworks with
clinical applications, the session aims to elucidate the relationship between global brain dynamics and phenomenology.

Jacobo Sitt will introduce the general topic and weave the presenters talks in between.

Tristan Bekinschtein will present the brain signatures used in real world experiments with portable EEG, highlight the power of
collecting hundreds of sessions on breathworks and also show the robustness of doing dose-response psychedelic work in
Argentina. The combined use of experience tracing and EEG allows for a framework for neurophenomenology that is exemplified
here by the brain dynamics of altered consciousness.

Vincent Taschereau-Dumouchel uses real-time fMRI and decoded neurofeedback to modulate brain patterns and subjective
states actively. By decoding brain activity linked to specific feelings (like pain or fear) and feeding it back as neurofeedback, his
approach can change underlying physiological processes and potentially reduce the felt intensity of these experiences without
any conscious effort. This offers causal evidence tying brain dynamics to phenomenology and suggests novel interventions for
clinical conditions (e.g. chronic pain, anxiety). It exemplifies the power of brain—-machine interface techniques to illuminate mind—
brain relationships.

Cecilia Forcato will explore how the minimal self — our basic sense of being an embodied subject — emerges from brain-body
interactions beginning in early life. Drawing on studies with preterm infants and individuals experiencing depersonalization, she
shows how disruptions in interoceptive integration can weaken the sense of self. Her work uses EEG and heartbeat-evoked
potentials to highlight how neural responses to bodily signals underpin the coherence of selfhood. This developmental and
translational perspective emphasizes that consciousness is not only brain-based but deeply rooted in the dynamics of embodied
existence.

These four talks collectively showcase an innovative synthesis of theoretical and clinical neuroscience. The session offers an
accessible overview of how brain dynamics across multiple scales link to subjective experience, making it relevant to
neuroscientists across subfields. Emphasizing novelty and interdisciplinarity, it demonstrates that combining cognitive
experiments, clinical studies, and neurotechnology can advance our understanding of consciousness and inspire new strategies
to improve conscious states.

Speakers:

Tristan Bekinschtein

Consciousness and Cognition Lab, University of Cambridge

Title:
The neural dynamics of altered states of consciousness: lessons from psychedelics and
hypoxic events

Recent advances in high-temporal resolution neuroimaging, combined with novel tools for capturing subjective experience, allow
us to trace how fluctuations in neural activity relate to the evolving contents of consciousness. In this talk, | present a series of
studies employing Temporal Experience Tracing (TET), a neurophenomenological method that enables participants to
retrospectively map the intensity of multiple experiential dimensions as continuous time series. Applied across both
pharmacologically induced (DMT, psychedelics) and non-pharmacological (breathwork, physiologically induced hypoxia) Altered
States of Consciousness, TET allows for fine-grained modeling of experience dynamics when integrated with their neural
counterparts.

In high-dose DMT conditions, we observed rapid and structured shifts in experiential dimensions such as emotional intensity,
visual complexity, and selfhood, which were tightly coupled with specific EEG neural dynamical markers. Notably, alpha
oscillatory power and permutation entropy exhibited the strongest associations with subjective fluctuations, while Lempel-Ziv
complexity, often heralded as a neural marker of psychedelic richness, showed weaker and less consistent correlations. Low-
dose DMT revealed the power of the state of bliss and showed milder brain entropy and no negative experiences. Results from
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the breathwork-induced Altered States of Consciousness demonstrated similar mappings between neural signal diversity (e.g.,
LZ complexity and aperiodic spectral components) and positively valenced experiential clusters, including a dose response
between neural aperiodic component and increasing hypoxic events).

Drawing also on large-scale TET data from meditation research, we illustrate how temporal profiles of experience can be
computationally clustered to reveal recurring metastable experiential states and their transition dynamics. These converging
findings support a model in which distinct neural features dynamically scaffold specific human experiences in altered states of
consciousness, and demonstrate the power of temporally resolved neurophenomenology to bridge first- and third-person
perspectives on consciousness.

Jacobo Sitt

Inserm, Paris Brain Institute, France

Title:
Exploring global brain patterns dynamics, and their role in states and contents of
consciousness

In this presentation, | will explore the probabilistic associations between distinct recurrent global dynamic brain patterns (GDBP)
obtained from fMRI data and clinically defined states of consciousness. Through a comprehensive analysis of functional
neuroimaging data from both humans and non-human primates, | will demonstrate that conscious states are intricately linked to
the dynamic exploration of a diverse repertoire of GDBP, characterized by a characteristic temporal scale of approximately 10
seconds. Specifically, | will discuss how conscious individuals, whether human or non-human primates, exhibit two distinctive
groups of GDBP: (1) ‘High’ GDBP: These patterns involve robust long-range functional cortico-cortical communication,
encompassing both positive correlations and anti-correlations between different brain areas, (2) ‘Low’ GDBP: These patterns, in
contrast, are characterized by sparse and limited inter-areal communication. Interestingly, unconscious individuals, such as
those under anesthesia or in a disorder of consciousness state, primarily express the latter, ‘low’ GDBP category. Furthermore, |
will present recent findings demonstrating that the temporal sequence of GDBP also reflects the fine-grain dynamics of
subjective experience. | will show results demonstrating the inter-subject synchronization of GDBPs across subjects that occurs
only when subjects are attentive to audiovisual narratives. | will also show that the occurrence of specific modulates the subjects’
perceptual threshold, suggesting a direct relationship between ongoing whole brain dynamics and subjective experience. In
summary, this presentation underscores the critical role of GDBPs in understanding the neural basis of consciousness,
highlighting their potential as a novel avenue for investigating subjective experiences across different states of consciousness.

Vincent Taschereau-Dumouchel
Department of Psychiatry and Addictology, Université de Montréal

Title:
Dissociating conscious and unconscious affective processes using decoded neurofeedbac

Conscious emotional experiences are so tightly coupled with physiological and behavioral responses that such “objective”
measures are often used interchangeably with subjective reports when developing treatments for emotional disorders. This is
problematic because many lines of evidence now indicate that objective measures reflect unconscious defensive mechanisms
that dissociate from the subjective experiences that patients are trying to avoid—and which typically motivate them to seek
treatment. In this presentation, we will discuss a series of experiments aimed at further studying the dissociation between
objective and subjective responses in the brain. Notably, we will discuss a series of closed-loop fMRI neurofeedback studies
targeting machine-learning decoders of affective processes in the brain. We will show that causally manipulating specific brain
representations can help further understand the dissociation between objective and subjective processes. We will specifically
discuss two neurofeedback experiments that showed a selective modulation of physiological defensive responses without
changing the subjective experience of fear. Conversely, we will discuss the results of a new neurofeedback study that modulated
the subjective experience of pain independently from the brain activity associated with nociceptive processes. These results will
be discussed in light of the higher-order theory of emotional consciousness and will help us devise a path forward to better target
troubling affective experiences for therapeutic purposes
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Cecilia Forcato

Laboratorio de Suefio y Memoria, Instituto Tecnoldgico de Buenos Aires (ITBA)

Title:
Disembodied Minds: Out-of-Body Experiences and the Neuroscience of Consciousness
During Sleep

Out-of-body experiences (OBEs) are vivid phenomena in which individuals perceive themselves as separated from their physical
body, observing the world from an external vantage point. These experiences, often reported during transitions between sleep
and wakefulness, challenge traditional views of consciousness and embodiment. Despite their historical, cultural, and clinical
relevance, OBEs remain poorly understood from a neuroscientific perspective.

In this talk, | will present recent findings from our lab combining phenomenological reports and electrophysiological recordings
during sleep to investigate OBEs, sleep paralysis (SP), lucid dreams (LDs), and false awakenings (FAs). Our studies reveal that
OBEs are associated with distinct spectral brain activity patterns, particularly increases in delta and reductions in fast-frequency
bands (alpha, beta and low-gamma), suggesting a unique neurophysiological signature that distinguishes them from both
wakefulness and canonical sleep stages. Importantly, we provide the first evidence of eye-movement markers during OBEs
captured in-lab, enabling their precise temporal localization.

I will also discuss the emotional landscape of these altered states, showing that OBEs are experienced as more pleasant than
SP oneiric perceptions, especially when self-induced, and may be preceded by identifiable precursory sensory cues, including
tactile, auditory, and visual sensations, that open new avenues for controlled induction. Taken together, these findings support
the idea that consciousness during sleep is not binary but dynamic, and that OBEs represent a meaningful and reproducible
state of altered self-perception that bridges the neurophysiological and experiential domains

L Go to Index 20 J




ISN Symposium 4
Perinatal Programming: Factors That Influence Brain
Development and Behavior

Chair:

Maria Carolina Fabio
Instituto de Investigaciones Médicas “Mercedes y Martin Ferreyra” — INIMEC CONICET-UNC — Cérdoba, Argentina

This symposium will explore how prenatal and early postnatal factors influence neurodevelopment through perinatal
programming, a process by which environmental stimuli during critical developmental windows exert lasting effects on brain
structure and function.

First, Dr. Carolina Fabio will present recent findings on how gestational disruption of serotonin signaling affects brain
maturation, neural plasticity, and social behavior across ontogeny.

Scondly, Dr. Silvina Diaz will examine the long-term impact of neonatal exposure to antidepressants on adult hippocampal
neurogenesis and memory, highlighting the molecular mechanisms involved.

Nexts, Dr. Natalia Uriarte will discuss how complex family structures, such as overlapping litters in rodent models, shape
maternal behavior and offspring development, leading to reduced anxiety and stress reactivity in adulthood.

And Lastly, Dr. Miranda will explore how early-life family configurations, including single-mother versus biparental rearing,
influence behavioral and neural responses to alcohol during infancy and adolescence.

Together, these presentations will offer a comprehensive and multidisciplinary overview of perinatal programming and its
implications for brain development and behavior, providing valuable insights for researchers, clinicians, and policymakers.

Speakers:

Natalia Uriarte Balsamo

Laboratorio de Neurociencias, Facultad de Ciencias, Universidad de la Republica, Uruguay

Title:
Family matters: overlapping litter rearing in rats shapes mothers behavior and pups
development”

In rats, mating during postpartum estrus and late weaning of the previous litter lead to the overlapping of two litters of different
ages within the maternal nest, creating a complex early-life environment for the pups. This reproductive condition also presents a
challenge to mothers, who flexibly adapt their behavior to meet the distinct characteristic and needs of both litters. This
behavioral flexibility is further reflected in greater cognitive flexibility, measured by the Attentional Set Shifting task. Additionally,
in this complex family structure, juveniles exhibit caregiving behaviors toward their younger siblings, shaping different
developmental trajectories. Pups from the junior litter show reduced anxiety-like responses in males and females, as well as
diminished endocrine stress responses and reduced reproductive behavior in females during adulthood. Furthermore, female
offspring from overlapping litters display decreased licking behavior of pups, increased time spent off the nest, and changes in
nursing postures when they become mothers themselves. These long-term effects could be attributed to the more complex and
enriched rearing environment compared to that of single litters, likely resulting in altered quality and quantity of stimulation from
both mothers and siblings. These findings highlight the importance of family structure and early social experiences in modulating
maternal behavior, stress responsiveness, and reproductive strategies across generations, and validate the Overlapping litters
Model as a valuable framework to study how early-life social and environmental complexity shapes developmental trajectories.
Drawing also on large-scale TET data from meditation research, we illustrate how temporal profiles of experience can be
computationally clustered to reveal recurring metastable experiential states and their transition dynamics. These converging
findings support a model in which distinct neural features dynamically scaffold specific human experiences in altered states of
consciousness, and demonstrate the power of temporally resolved neurophenomenology to bridge first- and third-person
perspectives on consciousness.
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Maria Carolina Fabio
Instituto de Investigaciones Médicas “Mercedes y Martin Ferreyra” — INIMEC CONICET-UNC — Cérdoba, Argentina

Title:
Serotonin disruption during pregnancy and its neurobiological consequences for social

development

Serotonin (5-HT) plays a crucial role in the development of the central nervous system during gestation. This study explores the
impact of altered 5-HT levels during pregnancy, which have been associated with maternal depression, as well as social
impairments and psychiatric disorders in offspring, suggesting a potential link to Autism Spectrum Disorders. We utilized a
serotonin synthesis inhibitor (PCPA 200 mg/kg) in pregnant mice during gestational days 12.5 to 14.5 to investigate the effects of
transient serotonin depletion on maternal depression and anxiety, and on social behavior and affective states of their offspring
from weaning to adulthood. Additionally, we examined the influence of serotonin disruption during gestation on brain structure
and function at weaning and into adulthood. Our findings indicate that reduced 5-HT availability during gestation can influence
social behavior in later life without altering affective behavior. Notably, these behavioral changes are independent of maternal
behavior. Furthermore, we will present evidence that this transient serotonin depletion has long-term effects on 5-HT neural
circuits, marked by increased expression of the serotonin transporter (SERT) in a critical region implicated in psychiatric
disorders. The implications of these findings for understanding the developmental origins of social and affective disorders will be
discussed.

Silvina Laura Diaz
Instituto de Biociencias, Biotecnologia y Biologia Traslacional (IB3), FCEN, UBA.

Title:
Effect of postnatal exposure to fluoxetine on the process of neurogenesis and memory tasks

in adult mice

It is well known that chronic treatment with antidepressants promotes the process of neurogenesis that occurs in the
hippocampus of adult mice and induces anxiolytic-like behaviors. Recently, both clinical and animal model studies have
observed that exposure to fluoxetine during the perinatal period paradoxically induces depressive and anxiogenic behaviors in
adulthood. These effects have led us to question how neuronal proliferation and survival are affected in individuals who received
antidepressants during their early age, as well as which behaviors might be impacted and what the functionality of the new
neurons is. These questions will be addressed throughout my presentation.

Sebastian Miranda-Morales
Instituto de Investigaciones Médicas “Mercedes y Martin Ferreyra” - INIMEC CONICET-UNC - Cérdoba, Argentina

Title:
Impact of parenting conditions on neurodevelopment and response to alcohol: contributions

from an animal model

Parental behavior during early development has a strong influence on the emotional and social development of infants.
Literature on parenting, human or animal, has primarily focused on the interactions between mothers and offspring, with little
research directed at understanding on what paternal behavior could add to infant social attachment. Strong ties or social
attachment as pair bond formation in adult rodents has protective effects on neurodevelopment and against drug effects. In this
sense, rearing conditions during early ontogeny may have differential effects infant development and drug experience. We will
present data showing how different parenting conditions (ie., single-mother -SM- or biparental care -BP-), in a non-monogamous
C57BI/6 mouse, have a differential impact on the parenting during lactation, adolescent behavior and response to ethanol of the
offspring. Or results evidence that these two rearing conditions imply differential parental behavior during lactation period. SM
condition induce an anxiety-like behavior and major alcohol consumption in adolescent offspring. These groups also differ in
terms of ethanol-induce anxiolysis, neural activation in brain areas related to anxiety behaviors and oxytocin neurotransmission.
These results highlight the importance of parenting during a critical period of early development and the long-lasting effects of
social experience.

Keywords: parental behavior, adolescence, anxiety, ethanol response.
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Symposium 5
Neurophysiological Bases of Memory, Consciousness, and
Interoception in Humans: From the Neuron to Neural Networks

Chairs:

Silvia Kochen
ENyS-CONICET, Argentina.

Alejandro Nasimbera
ENyS-CONICET, Argentina.

This symposium session features a series of talks presenting recent studies on the neurophysiological mechanisms underlying
memory, auditory perception, consciousness, and interoception, approached from the activity of individual neurons to the
functioning of broader neural networks. Findings are presented on the processes involved in the encoding and retrieval of
episodic memories, highlighting the role of specialized neurons in the representation of concepts. Additionally, the panel explores
auditory prediction mechanisms that enable the anticipation and processing of sound stimuli, which are essential for the
perception of language and music. The role of interoception in the construction of consciousness is also examined, particularly in
patients with epilepsy. The discussion includes how neuronal activity influences internal bodily perception and the continuity of
subjective experience. Within this context, recent advances in the precise localization of epileptogenic zones through
intracerebral recordings are detailed, along with their relationship to cognitive functions relevant for planning surgical
interventions. Through neurophysiological studies, neuroimaging techniques, and computational models, this panel offers an
integrated view of the relationship between brain activity and conscious experience.

Speakers:
Rodrigo Quian Quiroga
Hospital del Mar Research Institute (IMIM)

Title:
Episodic Memory and Its Correlates at the Single-Neuron Level

In this talk, we will explore the neural mechanisms underlying episodic memory—that is, the ability to recall specific events
situated in time and space. Drawing from studies involving single-neuron recordings in humans, we will present findings that
reveal the selective activation of neurons in the hippocampus and medial temporal cortex in response to particular experiences.
Key discoveries will be highlighted concerning so-called “concept cells,” which respond selectively to specific people, places, or
events, and have played a pivotal role in advancing our understanding of how the brain encodes, consolidates, and retrieves
episodic memories. These advances not only deepen our comprehension of memory processes but also offer new perspectives
on their deterioration in neurodegenerative diseases.

We will examine how the activity of individual neurons contributes to the construction of autobiographical memory and the
shaping of personal identity, framing these insights within current debates in the field of cognitive neuroscience.

Alejandro Blekman
RITMO Centre for Interdisciplinary Studies in Rhythm, Time and Motion

Title:
Auditory Prediction and Its Neural Correlate

This panel presents research on the neural mechanisms underlying auditory prediction—a fundamental process for the
perception of sound, language, and music. Evidence is presented on how the brain anticipates and processes auditory stimuli
through neural networks that integrate prior sensory information, thereby facilitating the interpretation of speech and complex
musical structures.

Using neurophysiological and neuroimaging studies, researchers have identified the neural correlates of auditory prediction in
regions such as the auditory cortex and areas involved in memory and attention. Additionally, computational models are
analyzed to explain how the brain dynamically adjusts its expectations in response to variations in auditory stimuli.

Finally, the session addresses clinical and technological applications stemming from these findings, including the development of
intelligent hearing prostheses and rehabilitation strategies for individuals with auditory and language processing disorders.
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Nuria Campora
Hospital El Cruce — CIC, PBA

Title:
Interoception and Consciousness in Epilepsy: Clinical and Neurophysiological Approaches

This panel explores the clinical and neurophysiological characteristics of consciousness in patients with epilepsy, with a
particular focus on proprioception and the subjectivity of conscious experience. Studies are presented demonstrating how
neuronal activity in key brain regions influences internal bodily perception and various states of consciousness, both during and
outside of epileptic seizures.

Drawing on clinical and neurophysiological evidence, the session examines how interoceptive disturbances affect self-perception
and the continuity of conscious experience in these patients. Furthermore, the neurobiological mechanisms underlying the
dissociation between brain activity and subjective experience are discussed, offering new perspectives on the study of
consciousness within the context of epilepsy.

Silvia Kochen
CONICET - Hospital EI Cruce

Title:
Cognitive Correlates and Epileptogenic Zone Diagnosis Through Intracerebral Recordings
Using Macro- and Microelectrodes

This panel presents the use of intracerebral recordings with macro- and microelectrodes for the precise identification of the
epileptogenic zone and its correlation with cognitive functions. Recent advances in clinical neurophysiology are discussed, which
have enabled more accurate localization of the epileptic focus, improving both diagnosis and therapeutic approaches in patients
with refractory epilepsy.

By recording neuronal activity at multiple scales, the interaction between epileptic discharges and cognitive functions—such as
memory and language—is analyzed. Studies conducted during presurgical evaluation have allowed researchers to assess the
functional impact of epilepsy on brain organization and its implications for planning resective surgery.

Finally, the session addresses the applications of these methodologies in advancing the understanding of the neurophysiological
mechanisms of epilepsy and their relationship with cognition, providing key tools for optimizing treatment and improving patients’
quality of life.

L Go to Index 24 J




Symposium 6
Neuroscience through the lens of single cell genomics

Chairs:

Daniela Di Bella
Harvard University, Boston, USA/ Instituto Leloir, Buenos Aires, Argentina

Micaela Sartoretti
The Francis Cricks Institute, United Kingdom.

Over the last decade, single-cell genomics has emerged as a powerful tool to study cellular complexity and dynamics across all
life sciences, including neuroscience. From disease modeling to neuron-glia interaction, and from embryonic development to
adult neurogenesis, it has expanded our understanding of molecular dynamics, cellular landscapes, and transcriptional
regulation in the most complex organ found in animals. This symposium brings together speakers who will showcase how the
use of this tool can aid in understanding the central nervous system in developmental processes and disease modeling.

Speakers:

Daniela Di Bella

Harvard University, Boston, USA / Instituto Leloir, Buenos Aires

Title:
Functional Screen of Identity Determinants in the Developing Mouse Cerebral Cortex

The generation of diverse and specified cell types rely in the concerted action of intrinsic and extrinsic factors. The mammalian
cerebral cortex, with its unparalleled neuronal diversity, serves as an excellent model to study the acquisition of cellular identity.
The molecular logic that governs the establishment and topographic organization of cortical cell types remains elusive, with the
exception of few characterized transcription factors. Transcription factors play a central role in the interconnected mechanisms
controlling cell identity during development, as they instruct the expression of concerted gene programs and gene regulatory
networks.

In order to uncover the genes controlling the identity acquisition of the main excitatory neurons in the cortex, we first built a
molecular atlas of the developing cortex using single cell RNA-sequencing, sampled every day through the duration of embryonic
corticogenesis. From this we infered developmental trajectories unveiling gene regulatory programs that accompany fate
specification and diversification. By exploring differentially expressed genes, we proposed candidate transcription factors that
promote the two main classes of excitatory neuronal fates -corticofugal versus callosal. We next use multiplexed in vivo
perturbations to assess the ability of these transcription factors to alter the identity of the progeny produced. With our work, we
aim to identify new identity controllers in the cerebral cortex and to uncover novel mechanisms underlying neuronal specification.

Micaela Sartoretti
Cricks Institute, United Kingdom

Title:
Molecular and cellular landscape of the Down syndrome mouse brain

Down syndrome (DS) is caused by an extra copy of chromosome 21 (Hsa21), leading to overexpression of approximately 230
protein-coding genes. It is the most common genetic cause of intellectual disability, yet the molecular mechanisms underlying
cognitive impairment remain unclear. Our lab generated the Dp1Tyb mouse strain, which carries a duplication of 145 genes from
mouse chromosome 16 orthologous to Hsa21. These mice display deficits in hippocampal-dependent memory tasks. Using
single-nucleus RNA sequencing, | analysed the hippocampal cellular landscape to determine how gene dosage alters neuronal
and glial populations. | identified the main neuronal classes, including eleven interneuron clusters, and glial clusters.
Interestingly, the frequency of neuroblasts, cells that will differentiate into adult-born neurons during adult hippocampal
neurogenesis, was decreased in the Dp1Tyb hippocampus. To explore the mechanism underlying this difference, | subclustered
astrocytes and neuroblasts, revealing radial glia-like (RGL) cells and neural progenitor cells (NPCs). Pseudotime trajectory
analysis showed an increased frequency of RGL stem cells and a reduction of neuroblasts and immature neurons across the
neurogenic lineage in the Dp1Tyb hippocampus. In Dp1Tyb, microglial subclustering revealed an imbalance between
populations, with the expanded group displaying reduced homeostatic gene expression. Pathways related to translation and
oxidative phosphorylation were also upregulated in Dp1Tyb microglia compared with wild type. Although interneuron proportions
were largely unchanged, ligand—receptor network analysis suggested enhanced cadherin-mediated adhesive communication
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between microglia and specific interneuron clusters, indicating that altered microglia—interneuron interactions may contribute to
the DS phenotype.

Damiana Giacomini

Instituto Leloir, Buenos Aires, Argentina.

Title:
Transcriptional dynamics across the development and integration of adult-born hippocampal
neurons

The dentate gyrus, the main entry point of entorhinal input into the hippocampus, continuously generates adult-born granule cells
(aGCs) that confer unique forms of plasticity to preexisting circuits. Adult hippocampal neurogenesis is a conserved, multi-stage
process that supports memory formation, context discrimination, and cognitive flexibility. In the mouse, the maturation of aGCs
extends over several weeks and can be divided into discrete phases based on electrophysiological and morphological
properties. Yet, the molecular programs governing their progression remain poorly understood. Using lineage tracing and single-
nucleus RNA sequencing, we isolated nuclei from aGCs at defined ages and reconstructed their transcriptional trajectory from
radial glia-like cells to fully mature neurons. This analysis uncovered previously uncharacterized intermediate maturation states
and revealed sequential gene expression programs underlying stage-to-stage transitions. Building on this framework, we next
examined how aging impacts the same developmental sequence. As expected, aging reduced the rate of neurogenesis and
slowed neuronal maturation. Our transcriptomic profiling showed that this delay does not reflect a uniform slowing of
development but rather the accumulation of aGCs at a discrete postmitotic neuroblast stage. Notably, this state was highly
plastic, as voluntary running prevented neuroblast accumulation and promoted progression toward more advanced
transcriptional states. These findings highlight postmitotic neuroblasts as a pivotal regulatory node in aging neurogenesis, where
activity-dependent cues can re-engage stalled maturation. Together, these studies provide a high-resolution transcriptional
roadmap of adult neurogenesis, from early neuroblasts to fully integrated neurons, and identify stage-specific vulnerabilities to
aging, offering potential targets to restore hippocampal plasticity.

Piero Rigo

The Francis Crick Institute

Title:
Investigating human hippocampal neurogenesis using single-cell spatial transcriptomics

Hippocampal neurogenesis is essential in mice, contributing to the rapid growth of neural tissues during development and
supporting learning, memory and mood regulation in adults. However, human hippocampal neurogenesis remains poorly
characterised during development, while its persistence in adults is still debated. We used single-cell spatial transcriptomics to
characterise human hippocampal neurogenesis and its source, i.e. neural stem cells (NSCs), in the developing brain. We
observed a large fraction of NSCs in a non-proliferative state at mid-gestation, after the peak of neurogenesis at gestation week
14, suggesting, by analogy with mouse hippocampal neurogenesis, the formation of a reservoir of quiescent NSCs that could
support long-term postnatal neurogenesis. Harnessing the acquired knowledge about human developmental neurogenesis, we
examined published single-cell RNA sequencing datasets of the adult human hippocampus, where we found many cells
displaying transcriptomic profiles similar to those of embryonic NSCs and immature neurons, suggesting abundant neurogenesis
may occur in the adult human hippocampus.
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YIT 1

Hot spot sites for alpha-synuclein amyloid assembly: a NMR and
cryo-EM based study

Phelippe do Carmo Gongalves
Max Planck Laboratory for Structural Biology, Chemistry and Molecular Biophysics of Rosario (MPLbioR, UNR-MPINAT).

Misfolding and aberrant aggregation of alpha-synuclein (aS) is associated with neurological disorders collectively referred to as
synucleinopathies. Current therapies for these disorders are limited and, therefore, understanding the mechanism of amyloid
formation and its inhibition is of high clinical importance. The design of molecular probes that efficiently modulate the aggregation
process and/or neutralize its associated toxicity constitutes a promising tool to enhance the understanding of the molecular
mechanisms of aS assembly and for development of therapeutic strategies against these disorders. By combination of NMR and
cryo-EM we performed a detailed structural characterization of specific aS interactions with a molecular probe along the
aggregation landscape of the protein. Our results demonstrate that these interactions affect the kinetics of amyloid fibril formation
of aS, modulating the structural features of the fibrils formed and leading to different aS polymorphs. By using a well-established
cell-based bioassay our results indicate that these interactions can not only alter the structure but also the pathology of the
resulting aS fibrils. Overall, our findings indicate that identification of hot spot interactions between aS and molecular probes may
represent a viable alternative to design therapeutic molecules for the treatment of synucleinopathies.

YIT 2
Profiling peripheral glial cells from human nerves for grafting in the
CNS

Gabriela Aparicio
University of Kentucky

The regenerative capability of PNS cells, including Schwann cells (SCs) has been exploited clinically in cell transplantation
therapies to treat CNS trauma and neurodegenerative diseases. However, the characteristics of peripheral nerve cells has not
yet been addressed thoroughly in humans. The goal of this study was to identify specific markers able to reveal the identity and
stage of differentiation of cells from intact and injured human nerves. Therefore, we developed and validated an in vitro model of
human nerve degeneration to be compared with injured nerves from participants enrolled in a nerve transplantation clinical trial
for Parkinson’s disease.Histological analysis revealed that: (1) NGFR was a reliable marker to discriminate PNS cells from CNS
neurons and glial cells; (2) S100B, GFAP and Sox10 were useful to specifically identify SCs within nerve tissues, with the caveat
that they also revealed glial populations in the CNS; and (3) MPZ and PRX were equally useful to identify myelin sheaths derived
from SCs rather than oligodendrocytes. To conclude, these markers can be used in different combinations to reveal grafted PNS
cells, mainly SCs, in the human CNS to study their survival, differentiation and relationship to host tissue.

Aparicio, Quintero, ..., and Monje, (2024). J. Peripher. Nerv Syst. DOI:10.1111/jns.12643.

Aparicio & Monje (2023). Bio Protocol. 20;13(22): e4748. DOI: 10.21769/BioProtoc.4748.

YIT 3
Interplay Between Early Nutritional Programming and Adult

Obesogenic Diet on Brain Control of Food Intake

Pamela Fernandez
Facultad de Bioquimica y Ciencias Biolégicas (FBCB), Instituto de Salud y Ambiente del Litoral (ISAL), Universidad
Nacional del Litoral (UNL), Santa Fe

Early-life nutritional imbalances and adult exposure to obesogenic environments are key obesity risk factors. Using a rodent
model of neonatal overfeeding (small litters, SL) and cafeteria diet (CAF) in adulthood, we evaluated long-term effects on food
intake regulation. Male Wistar rats were raised in small (SL, 4 pups/dam) or normal litters (NL, 10 pups/dam), fed a control diet
(CON) until postnatal day (PND) 90. Then, they received CON or CAF for 11 weeks (NL-CON, NL-CAF, SL-CON, SL-CAF; 1242
rats/group). Behavioral tests were conducted. At PND167, blood, fat pads and brains were collected. Ventral tegmental area
(VTA), Nucleus Accumbens (NAc) and Arcuate Nucleus (ARC) were isolated by micropunch technique for gPCR and methylation
analysis. Our results demonstrate that neonatal overfeeding and/or CAF diet exposure increase the body mass index, alter
satiety response and induce anxiety-like behavior in adulthood. Within the homeostatic system, SL induced a long-term
downregulation of POMC and NPY expression. DNA methylation changes were consistent with POMC repression. In the hedonic
system, dopaminergic pathway disruptions were observed: NL-CAF showed reduced dopamine synthesis in the VTA, while SL-
CAF exhibited enhanced dopamine clearance in the NAc. These findings reveal distinct obesity-related mechanisms driven by
early-life and adult environments, highlighting the need for tailored therapeutic strategies.
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YIT 4
IEssential but implicit: the role of aging information in
neurodegeneration detection

Fermin Travi
Facultad de Ciencias Exactas y Naturales - UBA

A widespread hypothesis in brain imaging posits that neurodegenerative disorders constitute premature aging. Despite its
prominence, this brain aging hypothesis (BAH) has not been verified against suitable alternatives. In this work, we first test a key
assumption of BAH: Age information is necessary for detecting Alzheimer’s Disease (AD). We compared brain representations
that were maximally uninformed about chronological age against ones that were maximally informed about age. We found that
absence of aging information impairs AD detection, providing causal evidence for BAH.

Second, we investigated whether explicit age modeling confers advantages in transfer learning for AD detection. We evaluated
pretraining strategies for age, sex, and BMI inference and found that while pretraining improved representation stability and
quality, these tasks converged to similar learned representations with no single phenotype providing superior advantage for
neurodegeneration detection. These findings demonstrate that aging and neurodegeneration are fundamentally linked, yet aging
information emerges naturally during learning of brain features without dedicated encoding. This moves current thinking past
brain-age gap conceptualizations and suggests new directions for foundation models integrating richer phenotypic information.

1° Facultad de Ciencias Exactas y Naturales, Departamento de Ciencias de la Computacién, Universidad de Buenos Aires, Buenos Aires,
Argentina

2° Laboratorio de Inteligencia Artificial Aplicada (LIAA), CONICET — Universidad de Buenos Aires, Instituto en Ciencias de la Computacion (ICC),
Buenos Aires, Argentina

3° IBM T. J. Watson Research Center, Yorktown Heights, New York, NY, United State

YITS
Postnatal fluoxetine modulates the mouse prefrontal emotional

circuit development

Tamara Adjimann
Instituto de Fisiologia, Biologia Molecular y Neurociencias, IFIBYNE (UBA-CONICET)

Depression and anxiety are leading causes of disability worldwide, yet their developmental origins remain unclear. To explore
early mechanisms of vulnerability to psychiatric disorders, we used a mouse model of adult emotional vulnerability induced by
the early postnatal exposure to the antidepressant fluoxetine (FLX). C57BL/6 mice (both sexes) received FLX (10 mg/kg/day,
p.o.) in 3% sucrose from postnatal day (P)2 to P14. At P15, we investigated the early impact on the prefrontal cortex-to-dorsal
raphe nucleus (PFC-DRN) circuit, which is implicated in stress coping and mood regulation.

Using the high-resolution microscopy technique, Array Tomography, we observed a selective ~40% increase in glutamatergic
PFC inputs to DRN serotonin (5-HT) neurons. Ex-vivo patch-clamp recordings supported the presence of additional functional
glutamatergic synapses. Following acute stress in the forced swim test (FST), c-fos immunohistochemistry and layer-specific
markers revealed heightened activation of specific PFC projection-neurons and increased 5-HT 1A receptor-mediated inhibition in
the DRN. Behaviorally, FLX-exposed mice showed reduced immobility in the FST, an effect reversed by 5-HT1A receptor
blockade using the selective antagonist WAY-100635. Altogether, these findings reveal that postnatal FLX induces structural and
functional remodeling of the nascent PFC-DRN circuit, likely contributing to altered stress responses and emotional behavior
later in life.

YIT 6
Striatal cholinergic interneuron pause response requires Kv1

channels, is absent in dyskinetic mice, and is restored by dopamine

D5 receptor inverse agonism

Cecilia Tubert
Laboratorio de Fisiologia de Circuitos Neuronales, Grupo de Neurociencia de Sistemas, IFIBIO Houssay - UBA CONICET

Dopaminergic and cholinergic neurons are the main modulators of corticostriatal circuits. These neurons are tonically active and
their activity is altered by unexpected rewards or by cues that predict those rewards. These events evoke a burst in
dopaminergic neurons coincident with a pause response in striatal cholinergic interneurons (SCINs). The mechanisms
underlying these pause remain elusive. Thalamic inputs induce a pause mediated by intrinsic mechanisms and regulated by
dopamine D2 receptors (D2Rs), though the underlying membrane currents remain unknown. Moreover, the role of D5 receptors
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(D5Rs) has not been addressed before. Here, we performed ex vivo studies showing that glutamate released by thalamic inputs
induces a burst in SCINs followed by a pause mediated by a Kv1 current. Dopamine promotes this pause through D2R
stimulation, while pharmacological stimulation of D5Rs suppresses it. Remarkably, this pause is absent in parkinsonian
dyskinetic but can be reinstated acutely by the inverse D5R agonist clozapine. In contrast, D2R agonists failed to reinstate a
pause in dyskinetic mice. In conclusion, stimulation of thalamic inputs induces excitation followed by a pause in SCINs, which is
lost in parkinsonian dyskinetic mice. This pause is mediated by delayed rectifier Kv1 channels, which are tonically blocked in
dyskinetic mice by a mechanism depending on D5R ligand-independent activity. Targeting these alterations may have
therapeutic value in Parkinson’s disease.

YIT7
Glial GABA receptors control glia-neuron crosstalk in C. elegans

Melisa Lamberti
Universidad de Miami (UM), USA

Gamma-amino butyric acid (GABA) is the most abundant inhibitory neurotransmitter in the brain. Normal GABA function requires
specialized proteins such as biosynthetic enzymes, transporters and receptors. Defects in these proteins can lead to a specific
imbalance of GABA neurotransmission and lead to diseases. Recent studies have shown that both GABAergic neurons and glia
cells synthesize and release GABA to maintain neural excitatory-inhibitory balance, plasticity, neuroprotection, among other
functions. Both neurons and glia cells express functional metabotropic and ionotropic GABA receptors, however, the role of
these GABA receptors in the glia cells is still unknown. Probably the activation of these receptors in glia cells are important for
neuron-glia interactions. Here, we use the powerful model organism C. elegans to uncover the function of GABA receptors
expressed in the Amsh glia cell and how these regulate the neuron-glia interactions.

In particular, we focus on the study of GABAA receptors, UNC-49, LGC-36 and LGC-38, which are inhibitory chlorine-selective
channels and how the activation of these receptors regulates the activity of Amsh glia and consequently the regulation of ASH
neuron. We found that both GABA receptors in the Amsh glia affect the activity of these glia cells and the response to the octanol
in the ASH neuron. In summary, our results show that UNC-49, LGC-36, and LGC-38 express in the Amsh glia could be an
important role in the regulation of neuron-glia interaction.

YIT 8

Neural encoding reorganization through learning in the DG-CA3
circuit

Sol Ramos

IBIOBA

The hippocampus is a brain region involved in memory and spatial navigation. The dentate gyrus

(DG), the first stage of hippocampal processing, sends information via mossy fibers to CA3 pyramidal neurons where it is
integrated into a dense recurrent network. Yet, how these two hippocampal subfields encode information within the same task
and how each restructures its coding with experience remain unclear. In our study, we trained mice in a virtual reality
discrimination task based on olfactory and visual context cues. We recorded DG and CA3 activity in first-session and expert
animals using in vivo electrophysiology and quantified the contribution of sensory, behavioral, and cognitive variables to neuronal
activity with a Poisson Generalized Linear Model. We observed that in the DG, the capacity of single neurons to respond to
multiple variables simultaneously, known as mixed-selectivity, increases with learning. Moreover, encoding of position, speed,
and reward strengthens, revealing experience-dependent reorganization. In contrast, CA3 exhibits mixed-selectivity even before
learning, indicating an intrinsic predisposition to integrate multiple signals. However, context, reward, and odors only become
decodable in expert animals. These findings suggest that learning reorganizes DG and CA3 differently, enabling more specific
encoding of key task elements. The DG builds its codes from experience, whereas CAS3 refines and selects relevant signals on a
preexisting framework.

YIT9
Toward plug-and-play motor imagery-BCls: Leveraging optimal

Catalina Galvan
Instituto de Matematica aplicada del litoral, IMAL-CONICET-UNL

Signal variability of electroencephalography-based computer interfaces (BCls), especially in motor imagery (M) paradigms used
in rehabilitation, limits their use across subjects. Most MI-BCls are trained using intra-subject data, leading to tedious calibration
sessions for each user. Although inter-subject transfer learning strategies have been proposed, where large datasets are used to
pretrain models, they still need substantial user data to perform the adaptation to yield sufficient performance for practical use.

| proposed cross-subject backward optimal transport (XS-BOT), a framework built on the principles of backward optimal transport
for domain adaptation [1]. Using a model trained on a group of subjects, XS-BOT aligns the target subject’s data distribution with
the source (training) data at the feature level, minimizing the amount of adaptation data and avoiding model retraining.
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For both traditional machine learning [2] and deep learning [3] approaches, XS-BOT outperformed existing transfer learning
methods by approximately 20 accuracy points, reaching over 80% with only 20 adaptation trials and data from just three EEG
channels.

In summary, XS-BOT enables accurate cross-subject MI-BCI decoding with minimal calibration effort and simplified setup, which
is crucial for rehabilitation use.

References:

[1] Peterson, V., et al. doi: 10.1109/TBME.2021.3105912.
[2] Blankertz B., et al. doi: 10.1109/MSP.2008.4408441.
[3] Lawhern, V. J., et al. doi: 10.1088/1741-2552/aace8c.

YIT 10
CIC-a deficiency induced neuronal and behavioral alterations in
Drosophila melanogaster

Agustina Bruno-Vignolo
IBIOBA

The circadian oscillator of Drosophila is comprised of approximately 150 clock neurons that express a set of molecular
signatures, including clock genes, which through negative feedback loops coordinate oscillation of transcription and translation of
other genes and proteins. A subgroup of clock neurons, called ventral lateral neurons (LNvs) is characterized by the expression
of the neuropeptide Pigment Dispersing Factor (PDF). LNvs 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 neuronal circuit. Previous work from our laboratory has
identified CIC-a, a voltage-dependent chloride channel, as a potential key element in the physiological regulation of LNvs. This
channel has not been explored in the Drosophila adult neurons. Therefore, the main objective of this project is to characterize
the roles of neuronal CIC-a and its mechanism of action. Our findings indicate that downregulation of CIC-a in LNvs increases
sleep in both female and male flies and reduces latency to siesta sleep. Additional behavioral analyses suggest that CIC-a may
be involved in detection of sensory stimuli, such as light and mechanical stimuli. Based on these results, we performed
electrophysiological recordings in the whole-cell patch clamp configuration. Our data indicate that CIC-a affects the physiology of
LNvs, in agreement with our behavioral findings.
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Mesa redonda (in spanish)

Comision de relaciones internacionales

Durante el doctorado vy al finalizarlo, surgen dudas sobre como acceder a experiencias de investigacién fuera
del pais. En esta sesion abordaremos la busqueda de laboratorios segun los temas de interés, becas y
financiamiento, entrevistas y preparacion de presentaciones. Contaremos con testimonios de investigadores
jévenes que compartirdn experiencias y consejos practicos. El encuentro cerrara con un espacio de dialogo
abierto con los participantes.

Mesa redonda (in spanish)

Comision de género y diversidad

Debates abiertos sobre la equidad de género en la ciencia

Si bien muchas cosas han cambiado y mejorado en los ultimos afios, las tematicas de género y diversidades
siguen siendo un gran pendiente en nuestra sociedad. Aun hoy en dia, seguimos encontrando situaciones de
desigualdad y discriminacion en el ambito académico, inclusive en nuestra comunidad. Por ello, realizaremos
un conversatorio en perspectiva de género de la mano de la Dra. Diana Maffia y la Lic. Florencia Freijo. Cada
una de nuestras invitadas brindara una charla de 25 min desde su mirada como especialista en estos temas, y
luego se organizara una discusién abierta con los oyentes. Invitamos a la comunidad a una mesa redonda
para debatir con las especialistas acerca de aquellas tematicas pertinentes a nuestra sociedad.

Mesa redonda (in spanish)

Comision de Politica Cientifica

iEs momento de actuar! Participa en la actividad y definamos juntos las futuras acciones

en Politica Cientifica de la SAN

Los profundos recortes presupuestarios de este 2025 ponen en jaque al Sistema Cientifico Nacional,
impactando directamente en nuestra capacidad de investigacion y desarrollo. En este dificil contexto, la
Comision de Politica Cientifica te invita a participar en el debate de sus futuras estrategias. Podes hacerlo de
dos maneras, completando un formulario web y debatiendo entre todos/as durante SAN2025 las
contribuciones recogidas en el formulario y mas...

Tu participacion es muy importante... jQueremos escuchar tus propuestas!
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Cellular and Molecular Neurobiology

V-001
Mature neurons modified AMPAR expression

under reduced GIuN2A levels

Maria Florencia Acutain?, Maria Veronica Baez'
1. Instituto de Biologia Celular y Neurociencia "Prof E de Robertis" (IBCN, UBA-CONICET)
Presenting Author:

Maria Florencia Acutain
macutain@fmed.uba.ar

NMDARSs play a crucial role in synaptic plasticity under physiological and pathological conditions.
NMDARSs are composed of two GIuN1 subunits and two regulatory subunits. Among the regulatory
subunits, GIuN2A and GIuN2B are the most abundantly expressed in brain regions associated with
cognition, such as the hippocampus. GIUN2B is predominantly found in immature structures, while
GIuN2A is characteristic of mature ones. This balance between GIuN2 subunit types is essential for
proper glutamatergic neurotransmission, and its disruption is implicated in various pathological
conditions. Alterations in GIuUN2A expression, often due to GRIN2A mutations, have been linked to
complex phenotypes that contribute to neurodevelopmental disorders, including the onset of
seizures. However, the role of reduced GIluN2A expression in these phenotypes remains poorly
understood. We assessed neuronal functionality and morphology in GIuN2A knock-down neurons
and found enhanced responses to glutamate stimulation and increased dendritic spine density.
However, while total NMDAR levels were reduced, surface GIuN2A levels remained comparable to
controls. These findings suggest that new spines are immature, as well as neurons too. Furthermore,
we observed that GIuN2A reduction altered AMPAR subunit expression and localization. Taken
together, these findings help to explain the delayed maturation observed in GIuN2A-KD neurons,
which may underline the increased susceptibility to seizures observed in vivo.
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V-002
Neuronal Vulnerability in Synucleinopathies

Assessed through Single-Nucleus RNA-Seq
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Presenting Author:
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arcucamila@gmail.com

Differential neuronal loss across brain regions in neurodegenerative diseases is known as selective
vulnerability. Synucleinopathies are a group of disorders involving a-synuclein (a-Syn), a neuronal
protein that participates in aggregate formation and is linked to neurodegeneration. To investigate the
molecular basis of selective vulnerability, we used a mouse model to assess the in vivo effects of a
pathogenic human a-Syn mutant (A53T) on neuronal subpopulations of the Substantia Nigra and
Locus Coeruleus—two regions with distinct sensitivities—at early and late disease stages. Single-
nucleus RNA sequencing, combined with a gene regulatory network built from public data, enabled
inference of differential transcriptional regulator activity in response to a-Syn A53T. We identified
similar activity changes in dopaminergic and noradrenergic cells, but with temporal shifts; specifically,
protective regulators were enriched at an early stage in noradrenergic, in contrast to dopaminergic
cells. Validation with public data from Parkinson’s Disease supports these findings, and ongoing
analyses aim to attribute part of the temporal shift to intrinsic basal expression differences between
these neuronal populations.
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The Oligodeoxynucleotide IMT504 Role Upon the
Astrocytes in the Remyelination Process
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Presenting Author:
Alejandro Bozzano
Alejandrobozzano@gmail.com

Demyelination disrupts neuronal function, making remyelination essential for recovery. Astrocytes
play a dual role, either supporting or inhibiting this regeneration. This study investigates how IMT504,
a 24-nucleotide non-CpG oligodeoxynucleotide with immunomodulatory properties, influences
astrocyte function during remyelination, building on previous work (Mathieu et al., 2024) showing its
benefits in neuroinflammation and oligodendrogenesis.

In this work cuprizone (CPZ)-treated rats were subcutaneously injected IMT504 5 days before CPZ
withdrawal and astrocytosis and astrogliosis were analyzed in corpus callosum and cerebral cortex
1h (T0), 3, 7 and 10 days after the last injection, during the remyelination process. Primary astrocyte
cultures were also used to analyze IMT504 direct effects.

Our results demonstrate that IMT504 regulates astrocyte function in vivo and in vitro. In vivo
experiments showed that IMT504 modifies astrocyte’s GFAP expression and morphology in the
corpus callosum and cortex of demyelinated animals. In astrocytes cultures, it inhibits proliferation,
modulates phagocytosis, decreases migration, changes gene expression towards an anti-
inflammatory phenotype, and acts on different signaling pathways.

These findings suggest that IMT504 could improve CNS remyelination capacity by modulating
astrocyte function, highlighting its therapeutic potential for demyelinating disorders like Multiple
Sclerosis.
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Role of astrocyte-derived extracellular vesicles

in gene expression of motor neurons in
Amyotrophic Lateral Sclerosis (ALS)
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Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease that affects motor neurons
(MNs) and currently lacks effective therapies. It has been shown that astrocytes carrying the
hSOD1G93A mutation reduce MN survival, although the underlying molecular mechanisms remain
unknown. These astrocytes release extracellular vesicles (EVs) containing differential microRNAs
that decrease neuronal viability, but their transcriptomic impact is still unclear. Our project
investigates the gene expression of control MNs and MNs treated with EVs derived from non-Tg and
hSOD1G93A astrocytes through high-throughput sequencing. We have cultured non-Tg and
hSOD1G93A astrocytes, isolated and quantified their EVs, and cultured MNs to assess their viability
in the presence or absence of EVs. We will perform RNA-seq to identify transcriptomic changes and
determine whether differentially expressed mRNAs are targeted by microRNAs present in
SOD1G93A EVs, evaluating their post-transcriptional regulation using Western blot or
immunofluorescence, with EVs, mimics, and antagomiRs. In addition, we treated astrocytes with
antimycin A (AA) to analyze changes in EV quantity and protein levels. This study contributes to
understanding astrocyte—MN interactions in ALS, the mechanisms of neurodegeneration, and
potential microRNA-based therapeutic strategies, with possible health and social impact.
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Fluorescence Microscopy (TIRFM) to the study
of the fusion of dense core vesicles in
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Rab3a is a small GTP binding protein associated with presynaptic and secretory vesicles that is
thought to regulate their targeting to active zones. However, the results in chromaffin cells were
contradictory, resulting in facilitation or, alternatively, inhibition of exocytosis. In a previous
presentation, we showed by electrochemical techniques that N-terminal fragment of Rab3a
contributes to the opening of the early fusion pore. To analyze the effect of Rab3A on vesicle fusion
with a technique with different potentialities, we started to perform TIRFM in primary cultures of
murine chromaffin cells expressing the pH-sensitive red fluorescent protein pHmScarlet. As the first
step, we study the population of events in control conditions. We found two types of events: one type
shows a fast increase and a slow decay kinetics in the order of few hundred milliseconds time
constant, and the other show also a fast increase but it decays with an atypical fast time constant of
approximately 40 ms. Some of these events also show a prolonged dwell time, which can be
representative of a sustained fusion pore. The next step will be to analyze the effects of the
alternative expression of wild type Rab3a, constitutively activated Q81L and the chimerical
Rab3a-22a protein on these populations of fusion events.
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Neurons are highly polarized cells, with long axons and branched dendrites that define their
architecture and function. Achieving this polarized state requires dynamic cytoskeleton remodeling,
targeted protein trafficking, and membrane delivery to specific growth sites, processes largely
coordinated by the Rho family of small GTPases. Unlike the well-characterized RhoA, Rac1, and
Cdc42, RhoD exhibits unusually high intrinsic GDP/GTP exchange activity, classifying it as a fast-
cycling GTPase. Expressed exclusively in mammals, RhoD has been implicated in regulating actin
cytoskeleton dynamics, Golgi organization, endosome motility, cell migration, and axon guidance.
The aim of this study is to unveil the role of RhoD in neuronal polarity and development. We found
that silencing RhoD via shRNA in hippocampal neuron cultures altered stage transitions and neurite
outgrowth, resulting in longer axons in early cultures and reduced dendritic complexity in more
mature neurons. Expression of RhoD activity mutants impaired neurite extension and disrupted
neuronal migration during cortical development in situ. These observations indicate that RhoD is a
critical regulator of cytoskeletal dynamics and neuronal differentiation. Additionally, we developed
and characterized a FRET-biosensor to analyze the spatiotemporal dynamics of RhoD activation in
living neurons.
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Retinal Vulnerability to Light Pollution in Vitiligo.
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Retina is part of the central nervous system responsible for perceiving light. The pigment epithelium
(RPE) plays a crucial protective role by absorbing excess light, thereby reducing photooxidative
stress and preserving retinal integrity. The widespread adoption of artificial lighting has increased
exposure to artificial light in homes, workplaces, and personal electronic devices. This excessive
exposure may disrupt circadian regulation, promote oxidative stress, and accelerate retinal aging,
potentially compromising the protective functions of the RPE.

Vitiligo is an autoimmune disease causing loss of pigment in the skin and RPE; it involves the
destruction of pigment-producing cells. Melanin may compromise these protective mechanisms,
potentially increasing susceptibility to light-induced retinal injury. Although the etiology is multifactorial
and is incompletely understood, mechanisms including oxidative stress, autoimmune process,
neurogenic factors, cytotoxic metabolites, defects in melanocyte growth and survival, and genetic
predisposition have been implicated in the onset and progression. In vitiligo, the potential
consequences of systemic melanocyte loss on ocular tissues remain poorly understood. We examine
the hypothesis that loss of ocular melanin may increase susceptibility to light-induced retinal
damage, and we argue for greater awareness of these extracutaneous risks in both clinical care and
for informing public health policies.
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Neural stem cells (NSCs) have the capacity to differentiate into various neural cell types, including
neurons, astrocytes, and oligodendrocytes. This property positions them as a fundamental
component in strategies aimed at restoring or enhancing nervous system function following injury or
disease. Understanding the molecular mechanisms that regulate NSC differentiation is essential for
advancing approaches in neural repair and regeneration. Previous studies have indicated that
phosphatidylcholine can induce neuronal differentiation, potentially through the activation of the PKA/
CREB signaling pathway, a key regulator of gene expression during neuronal development.

In this context, and through the use of molecular and cellular biology tools, this study proposes a
molecular mechanism by which phosphatidylcholine promotes neuronal differentiation in NSCs.
Elucidating this mechanism may provide new insights into the physiology of neural stem cells and
into molecular pathways capable of modulating their behavior.
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Early-life nutritional imbalances and adult exposure to obesogenic environments are key obesity risk
factors. Using a rodent model of neonatal overfeeding (small litters, SL) and cafeteria diet (CAF) in
adulthood, we evaluated long-term effects on food intake regulation. Male Wistar rats were raised in
small (SL, 4 pups/dam) or normal litters (NL, 10 pups/dam), fed a control diet (CON) until postnatal
day (PND) 90. Then, they received CON or CAF for 11 weeks (NL-CON, NL-CAF, SL-CON, SL-CAF;
1212 rats/group). Behavioral tests were conducted. At PND167, blood, fat pads and brains were
collected. Ventral tegmental area (VTA), Nucleus Accumbens (NAc) and Arcuate Nucleus (ARC)
were isolated by micropunch technique for gqPCR and methylation analysis. Our results demonstrate
that neonatal overfeeding and/or CAF diet exposure increase the body mass index, alter satiety
response and induce anxiety-like behavior in adulthood. Within the homeostatic system, SL induced
a long-term downregulation of POMC and NPY expression. DNA methylation changes were
consistent with POMC repression. In the hedonic system, dopaminergic pathway disruptions were
observed: NL-CAF showed reduced dopamine synthesis in the VTA, while SL-CAF exhibited
enhanced dopamine clearance in the NAc. These findings reveal distinct obesity-related
mechanisms driven by early-life and adult environments, highlighting the need for tailored therapeutic
strategies.
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injury: effects of minocycline treatment

Javier Hernan Fotti'2, Stefanie Shin®2, Juan Emilio Belforte'2, Lorena Rela'.2

1. Universidad de Buenos Aires. Facultad de Ciencias Médicas. Departamento de Ciencias Fisiologicas. Buenos Aires,
Argentina.

2. CONICET-Universidad de Buenos Aires. Instituto de Fisiologia y Biofisica Bernardo Houssay (IFIBIO). Buenos Aires,
Argentina.

Presenting Author:
Javier Hernan Fotti
Jfotti@fmed.uba.ar

Olfactory nerve injury induces cellular responses from myeloid immune cells and olfactory
ensheathing cells (OECs), which may interact during the degenerative/regenerative process.
Previous analyses revealed increased density and reduced morphological complexity of microglia/
macrophages of the olfactory bulb, shortly after methimazole-induced injury. Here, we evaluated
whether minocycline, a tetracycline antibiotic with known anti-inflammatory properties, modulates
microglia/macrophage reactivity in response to olfactory nerve damage. Mice received oral
minocycline (estimated in 50 mg/kg) or vehicle for seven days prior to methimazole administration,
and microglia/macrophage responses were assessed in the olfactory bulb through
immunohistochemistry against Iba1. Preliminary results suggest that minocycline per se did not have
an effect on microglia/macrophage features in non-lesioned animals. In contrast, minocycline
prevented the increase in microglia/macrophage density in the olfactory nerve layer, but did not
prevent a reduction in cell complexity. These findings support the potential of minocycline as a
modulator of a subset of microglia/macrophage responses in olfactory nerve injury at early stages
after damage.
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EMBRYONIC GENE EXPRESSION AND
PLACENTAL INTEGRITY IN MICE

Belén Gallara?, Julieta Bruschini2, Paloma Moreno?, Maria Carolina Fabio'.2

1. Instituto de Investigaciones Médicas Mercedes y Martin Ferreyra. INIMEC-CONICET-UNC. Cérdoba- Argentina
2. Facultad de Psicologia — Universidad Nacional de Cérdoba- Cérdoba- Argentina

Presenting Author:
Belén Gallara
bgallara@immf.uncor.edu

Serotonin (5-HT) is a key neuromodulator essential for fetal brain development. In mice, the placenta
remains the main source for the fetal cortex until GD 16.5. Maternal conditions that alter serotonin
availability during this window may affect neurodevelopment. Our previous work showed that
prenatal 5-HT disruption modifies expression of genes encoding the serotonin transporter (SERT)
and tryptophan hydroxylase 2 (Tph2)—the enzyme for serotonin synthesis in the CNS—in the medial
prefrontal cortex and leads to persistent social behavior deficits. This study aimed to analyze the
effects of prenatal serotonin depletion on gene expression and placental structure. Pregnant C57BL/
6 mice received a 5-HT synthesis inhibitor (PCPA) or vehicle from GD 12.5 to 14.5. Forty-eight hours
after the final injection, cesarean sections were performed. RT-PCR was used to quantify SERT and
Tph2 expression in embryonic brains and placentas. Histological analysis (Hematoxylin/Eosin) was
performed on placental tissue. Results showed reduced SERT expression in embryonic brains of
PCPA-treated animals, with females showing a trend toward increased Tph2 expression. In
placentas, SERT expression was decreased, along with morphometric and vascular alterations.
These findings suggest that acute prenatal serotonin depletion disrupts gene expression and
placental architecture, potentially contributing to long-term behavioral outcomes.

L Go to Index 44 J




Cellular and Molecular Neurobiology

V-012
Transverse Organization of BlI-Spectrin in the

Membrane-Associated Periodic Skeleton in
Rodent Nerves Using 3D-STORM Microscopy

Nahir Guadalupe Gazal', Gonzalo Escalante4, Lucia Lépez?4, Alan Szalai4, E. Axel
Gorostiza3, Fernando Stefani45, Nicolas Unsain?2

1. Instituto de Investigacion Médica Mercedes y Martin Ferreyra (INIMEC), Consejo Nacional de Investigaciones
Cientificas y Técnicas (CONICET), Universidad Nacional de Cérdoba, Cérdoba, Argentina.

2. Instituto Universitario de Ciencias Biomédicas de Cérdoba (IUCBC), Cérdoba, Argentina.

3. Biocenter Cologne, Zoological Institute, Department for Animal Physiology, Zilpicher Strasse 47b, 50674 Cologne,
Germany.

4. Centro de Investigaciones en Bionanociencias (CIBION) CONICET, Buenos Aires, Argentina.

5. Departamento de Fisica, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Buenos Aires,
Argentina.

Presenting Author:
Nahir Guadalupe Gazal
nggazal@immf.uncor.edu

Axons and dendrites possess a distinctive arrangement of their cortical cytoskeleton known as the
Membrane-associated Periodic Skeleton (MPS). The MPS is formed by actin rings arranged
transversely to the axon and spaced every ~190 nm by a/B-spectrin tetramers. Since its discovery,
research has primarily focused on its longitudinal organization, particularly in neuronal in vitro
models. However, despite advances in identifying essential and accessory MPS components, it
remains unclear how these elements are assembled within each segment, especially in transverse
sections. To address this, we analyzed the distribution of Bll-spectrin in mouse sciatic nerve axons (in
situ) using 3D-STORM microscopy. We found that Bll-spectrin is organized in clusters located mainly
at the axonal perimeter, corresponding to the MPS. These clusters display regular spacing,
maintaining a consistent distance, and aligned with the number of clusters per segment —that is
proportional to perimeter length. Together, these findings indicate that the transverse organization of
Bll-spectrin in the peripheral nervous system is not only highly ordered but also adaptable,
supporting its structural role in maintaining axonal integrity.

L Go to Index 45 J




Cellular and Molecular Neurobiology

V-013
Infant maltreatment alters amygdalar gene

coexpression networks in male and female rats

Jazmin Grillo Balboa', Ailén Alba Colapietro2, Verdnica Cantarelli3, Marina Ponzio3, Maria
Eugenia Pallarés2, Marta Cristina Antonelli2, Mariela Chertoff!

1. Laboratorio de Neuroepigenética y Adversidades Tempranas, IQUIBICEN-DQB, Facultad de Ciencias Exactas y
Naturales - Universidad de Buenos Aires - CONICET, Argentina.

2. Laboratorio de Programacion Perinatal del Neurodesarrollo, IBCN, Facultad de Medicina - Universidad de Buenos
Aires, Argentina.

3. Instituto de Investigaciones en Ciencias de la Salud, Facultad de Ciencias Médicas - Universidad Nacional de Cérdoba,
Argentina.

Presenting Author:
Jazmin Grillo Balboa
Jjazmin.grillo28@gmail.com

Infant maltreatment is a major risk factor for the development of affective disorders (e.g., depression,
anxiety). Using the Scarcity-Adversity Model (SAM) in rats, which limits nesting resources from
postnatal days 8—12, we previously showed that SAM-exposed dams display violent caregiving
toward their pups. In adulthood, male SAM offspring show passive stress coping and a blunted
corticosterone (CORT) response to stress, while females appear more resilient, showing milder
behavioral/physiological effects. Here, we investigated whether infant maltreatment alters amygdalar
(Amy) molecular programs. Following behavioral testing, we analyzed the expression of genes
involved in stress regulation, chromatin remodeling and neural activation. SAM males showed a
trend to reduced FosB expression and significant sex-specific changes in Nr3c2, Fkbp5, and Tet2
expression. Global Amy gene coexpression networks significantly differed between groups in both
sexes. At the pairwise level, Bag1 strongly coexpressed with Mecp2 and Tet1 in control (C) males—a
pattern absent in SAM males. In females, a strong negative Dnmt3a—Tet2 correlation in C reversed in
SAM animals. Finally, a Bag1-Fkbp4 correlation present in C dams and offspring was lost in SAM
groups, suggesting dysregulation of CORT receptor chaperone mechanisms. These findings suggest
that infant maltreatment disrupts the coordination of Amy gene networks, potentially impairing long-
term stress regulation in a sex-specific manner.
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Why do animals across the animal kingdom sleep? This question is still one of the great mysteries of
biology. Several hypotheses propose that sleep plays important roles in memory consolidation, in
maintaining synaptic balance, and in clearing metabolic waste from the brain. Nevertheless, a
definitive and universal function of sleep has yet to be established. Interestingly, a new significant
body of evidence converges on the notion that repairing DNA damage accumulated during
wakefulness is a crucial function of sleep. These intriguing findings raise multiple key questions: Is
this cellular function evolutionarily conserved from flies to mammals? How DNA damage in the
neurons, a cellular consequence of its activity, translate into an increase in sleep pressure? Are
canonical arousal/sleep centers involved? Are all neurons responsible for sleep induction by DNA
damage, or are some neuronal populations more important than others? Drosophila melanogaster is
the perfect model organism to answer these questions and elucidate the evolutionarily conserved
cellular substrates and mechanisms that link DNA repair processes to sleep behavior. We will
present preliminary results of a thermogenetic screen that will help us answer these important
biological questions. To achieve our goals we exploit different methods, including sleep behavior
analysis, thermogenetic neuronal activation and immunofluorescence to detect DNA damage in the
brains of Drosophila.
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The COP9 signalosome (CSN) is a protein complex consisting of 9 subunits, with CSN5 serving as
the catalytic subunit. CSN influences protein degradation by removing the ubiquitin-like modifier
Nedd8 from cullin-based E3 ubiquitin ligases, thereby inactivating them. Although the ubiquitin-
proteasome system plays a crucial role in numerous neuronal processes, the specific role of CSN in
brain development remains unclear.

In this study, we aimed to elucidate the impact of CSN loss-of-function at various stages of neuronal
development in mice. We utilized the Cre-loxP system to knock out (KO) the CSN5 subunit. The
knockout of CSN5 in proliferating neuroblasts using the Nestin-Cre line resulted in embryonic
lethality, likely due to disrupted cell division.

When combining the CSNS5 line with the Nex-Cre recombinase, we found that conditional KO of
CSNS5 in early postmitotic excitatory neurons was lethal at postnatal day (PD) 1. In contrast, CSN5
deletion in inhibitory neurons using the DIx-Cre recombinase results in lethality between PD 17 and
21. Furthermore, CSN5 deletion in mature excitatory forebrain neurons did not affect lifespan or
gross brain morphology.

Our findings suggest that CSN plays developmental stage-dependent roles in the brain. These roles
may vary depending on the type of neuron, underscoring the complexity of CSN functions in
neurodevelopment.
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Astrocytes undergo morphological and functional alterations in several neurological disorders,
including Alzheimer’s disease (AD). Using the McGill-R-Thy1-APP rat model, which expresses
human ABPP with Swedish and Indiana mutations, we investigated astrocytic morphology and
homeostatic functions at 3, 7, 13, and 20 months. Early changes were observed at 3 months, before
plaque formation, and persisted across ages with distinct phenotypes: young animals showed
reactive GFAP+ astrocytes with extended processes, whereas older animals displayed atrophy. At 13
months, Sholl analysis identified three astrocytic populations defined by distance to AB plaques (on-
plaque, periplaque, distant), with greater complexity near plaques. Immunohistochemistry showed
reduced glutamine synthetase (GS) and aquaporin-4 (AQP4) near plaques, indicating impaired
homeostatic functions, while the stress marker MAFG did not increase. Barnes Maze testing at 4
months revealed no significant group differences, although Tg homozygous animals exhibited distinct
profiles versus WT. At 12 months, no differences were found between heterozygous and
homozygous animals. These findings show that astrocytes undergo early and plaque-associated
alterations, with impaired GS- and AQP4-mediated functions in the absence of overt inflammatory
upregulation, suggesting a temporally and spatially regulated role of astrocytic dysfunction in AD
pathology.

Support: PUE2018, UBACYT, PICT 2019-0851/2021-0760.
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Oligomers of B-amyloid (AB) contribute to dendritic spine loss and synaptic dysfunction in Alzheimer's
disease (AD), yet their underlying molecular mechanisms remain incompletely understood. Rho
GTPases, key regulators of cytoskeleton dynamics have been proposed as central mediators in this
process. However, most studies to date are inconclusive, and no clear consensus exists regarding
their activation dynamics. In this study, we employed new-generation FRET biosensors to quantify,
with high spatial and temporal resolution, the activity of RhoA, Rac1, and Cdc42 in primary
hippocampal neurons following early and late exposure to Ap oligomers. Our preliminary data show
that, at 5 minutes post-treatment, RhoA and Rac1 activities are significantly elevated in dendrites,
whereas Cdc42 activity decreases both 5 and 30 minutes while these effects were not observed at
longer times, suggesting a transient and rapid effect. The signaling responses of Rho GTPases
within cells are localized in terms of space, time, and duration, with several of them operating
simultaneously depending on different stimuli and in each specific subcellular context. To further
characterize how AR reshapes the interaction networks of RhoA, Rac1, and Cdc42, we will use
TurbolD proximity labeling to map changes in their interactomes under pathogenic conditions. This
approach will enable the identification of novel pathways and molecular assemblies involved in the
early synaptic dysfunction events in AD.
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NMDA receptors (NMDARS) are tetrameric complexes composed of two GIuN1 subunits and two
regulatory subunits. In the hippocampus, the more expressed regulatory subunits are GIuN2A and
GIuN2B. These subunits are encoded by grin genes, whose expression is tightly regulated. In
humans, mutations in grin2A are associated with complex phenotypes and reduced GIuN2A
expression. In our laboratory, we previously demonstrated that GIuUN2A knockdown (GIuN2A-KD)
induces a more immature neuronal phenotype, accompanied by decreased GIuN1 protein levels.
Interestingly, dendritic GIuN1 clusters remained unaffected in GIuN2A-KD neurons. Moreover, we
observed a shift in GIuN1 splicing variants, favoring isoforms associated with enhanced forward
trafficking. Given that grin1 splicing variants undergo dynamic changes during embryonic
development and exhibit distinct distribution in brain structures, we aimed to investigate variant
postnatal developmental dynamics and compare this distribution with that observed in GIluN2A-KD
neurons. To this end, we extracted hippocampal mRNA at different postnatal stages and analyzed
the distribution of grin1 variants, comparing it to the pattern observed in our GIluN2A-KD model. Our
results suggest developmental changes in grin1 splicing variant expression and suggest that
GIuN2A-KD alters this pattern, contributing to the observed immature neuronal phenotype.
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Circular RNAs (circRNAs) are well-established non-coding RNAs that have recently been recognized
for their remarkable diversity and abundance. Although thousands of circRNAs have been
discovered, their biological roles remain largely unexplored, partly due to difficulties in generating
effective loss-of-function animal models. Previously, our lab identified numerous circRNAs and linear
isoforms in human and mouse brain using RNA-seq. Many circRNAs were more highly expressed
than linear isoforms in nervous tissue. To investigate the function of a highly abundant circRNA
derived from the Tulp4 gene, which is enriched in brain and synaptic compartments, we generated a
transgenic knockout mouse line (Tulp4CD) using CRISPR/Cas9. We mutated the splice acceptor site
responsible for circTulp4 biogenesis, preserving linear mRNA and protein. Our findings show that
circTulp4 modulates excitatory neurotransmission and behavioral sensitivity to aversive stimuli,
shown as hyperlocomotion. Here, we show that Tulp4CD mice exhibited enhanced locomotor
response to amphetamine, suggesting effects on dopaminergic circuits. RT-qPCR revealed
increased DRD2 transcripts in the amygdala and VMAT2 in the hippocampus. Behavioral tests
indicated that Tulp4CD mice are more sensitive to stressful stimuli, as evidenced by stronger
avoidance in the passive avoidance test. We are extending phenotypic analyses, studying
interactors, and exploring circTulp4 in the dopaminergic function.
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Ferroptosis is an iron-dependent form of cell death characterized by accumulation of lipid
peroxidation products and lethal reactive oxygen species leading to plasma membrane disruption
and necrotic-like cell death. This process is triggered by the inactivation of GPX4, a key antioxidant
enzyme which prevents toxic lipid peroxide buildup. Nrf2, another regulator, protects cells from
oxidative stress by regulating the endogenous antioxidant response. Upon activation, Nrf2 enhances
the expression of GPX4, SLC7A11, and HMOX1, maintaining redox balance and controlling
intracellular iron levels. In addition, TIGAR, protects cells from ferroptosis by promoting NADPH
generation and limiting ROS accumulation. The neurotrophic factor, GDNF, is a potent survival and
differentiation factor for motor neurons. To analyze its potential neuroprotective action against
ferroptosis, motor neuron-derived cell line was cultured with GDNF plus its receptor GFRa1 for 1, 2,
4, 6 and 8h, and untreated cells served as controls. The aforementioned genes expression was
quantified by PCR. GPX4 and Nrf2 showed a significant increase throughout incubation time,
specifically starting after the first hour of treatment for Nrf2 and after 4 hours for GPX4. Overall, all
genes increased their expression as incubation progressed. These results suggest that GDNF could
exert a protective role in motor neuron-derived cells by inducing the expression of genes that
negatively regulate ferroptosis.
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Tau, encoded by the MAPT gene, is a microtubule-associated protein highly expressed in the central
nervous system. Alternative splicing of MAPT generates two main isoform families: 3-repeat (3R) and
4-repeat (4R), differing in the number of microtubule-binding domains (MBD). Through its MBD, tau
stabilizes microtubules and regulates axonal transport. In the healthy human brain, 3R and 4R
isoforms are expressed in an approximately 1:1 ratio. However, several tauopathies show
imbalances such as excess 3R tau in Pick’s disease or excess 4R tau in frontotemporal dementia
and corticobasal degeneration. Such imbalances disrupt axonal transport and may alter neuronal
electrochemical properties, including excitability and calcium dynamics.This project aims to
investigate how 3R/4R imbalance influences neuronal function. Lentiviral particles will be generated
in HEK293T cells, carrying constructs designed to modulate endogenous tau isoform ratios via RNA-
based splicing modulation. After validation by Western blot and RT-gPCR, i3N glutamatergic neurons
will be transduced at day 1 of differentiation. Following 15 days of maturation, calcium dynamics will
be assessed by live-cell imaging with FLUO3 dye. Signal frequency and intensity will be quantified to
evaluate functional outcomes.These experiments aim to uncover the physiological role of tau isoform
imbalance in neuronal activity, thereby providing insights that may inform therapeutic strategies
against tau-mediated neurodegeneration
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Acute ethanol-EtOH intoxication during the neonatal period reduces the hypoxic ventilatory response
(HVR) and alters serotonin (5-HT) levels in the medullary 5-HT system. Yet, the impact of EtOH pre-
exposure (pre-EtOH) on acute intoxication remains unclear. We examined how pre-EtOH and acute
EtOH interact to affect HVR, medullary 5-HT, and metabolic responses. Pups were pre-exposed to
2.0 or 0.0 g/kg EtOH (ig) on postnatal days (PD) 3, 5, and 7. On PD9, pups received acute EtOH or
vehicle and then were subjected to intermittent (IH) or continuous (CH) hypoxia. Brainstem and trunk
blood were collected for 5-HT and metabolic analysis. Acute EtOH reduced HVR in both IH and CH,
regardless of pre-EtOH. Apneas were fewer in IH than CH, though EtOH reduced apneas under all
conditions. All EtOH exposures decreased 5-HT levels, but significantly in pre-EtOH sober pups.
Hypoxia induced alkalosis and HVR-driven hypocapnia, but acute EtOH impaired this response
inducing acidosis—hypercapnia -exacerbated in pre-EtOH pups under normoxia (sensitization).
Hypoxia also enhanced oxygenation, but acute EtOH attenuated this effect. Notably, pre-EtOH pups
under IH showed an adaptive profile, like tolerance. These findings reveal both EtOH exposures
disrupt neonatal respiratory function: acute EtOH impairs HVR and metabolic compensation, while
pre-EtOH alters 5-HT and metabolic parameters, promoting plasticity processes (sensitization and
tolerance) to acute intoxication.
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Oxidative stress is a major contributor to the pathogenesis of neurodegenerative diseases, such as
Alzheimer’s disease. Cannabis sativa L. has gained increasing attention for its diverse bioactive
compounds, especially those with antioxidant potential that could prevent oxidative stress. This study
aimed to evaluate the antioxidant and neuroprotective properties of four full-spectrum extracts
obtained from the female inflorescences of C. sativa L. with different chemotypes. First, we
determined the total polyphenol content and the antioxidant capacity of the resins using DPPH,
reducing power, and hydroxyl radical scavenging assays. To evaluate their neuroprotective activity,
we pre-treated the HT-22 neuronal cells with subtoxic concentrations of two selected resins before
glutamate exposure to induce neurodegeneration. We demonstrated that pre-treatment with these
resins improved cell viability and reduced glutamate-induced apoptosis. Moreover, we found that the
full-spectrum resins restored the Aymit and ROS levels modified by glutamate in the cellular model.
These findings suggest that full-spectrum resins of C. sativa L. exert antioxidant and neuroprotective
properties in vitro, supporting their potential as promising sources of compounds with beneficial
effects on human brain health.
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The coordinated activity of the nervous system depends on the accurate formation of synaptic
connections across distinct brain regions. The establishment of long-range, structure-spanning
circuits requires molecular systems capable of guiding synapse formation with both spatial and
functional precision. Among these, trans-synaptic adhesion molecules play a central role, mediating
recognition and stabilization between neurons and their targets. In particular, ligand-induced cell
adhesion molecules (LICAMs) have emerged as unique mediators that combine the signaling
versatility of diffusible factors with the spatial specificity of membrane-bound molecules. One such
ligand, glial cell line-derived neurotrophic factor (GDNF), orchestrates trans-synaptic assembly
through interaction with its receptor GFRa1, expressed at both pre- and postsynaptic sites. Here, we
explore the molecular mechanisms by which GFRa-family receptors contribute to the formation of
GDNF-mediated trans-synaptic complexes, proposing a role for this signaling in bridging neural
circuits across anatomically distinct brain areas.
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The ventral lateral neurons (LNvs), a subgroup of clock neurons characterized by the expression of
the neuropeptide Pigment Dispersing Factor (PDF) (Fig. 1), play a fundamental role in the control of
alertness and in the regulation of sleep/wake behavior via a not fully understood neuronal circuit.
Previous work from our laboratory identified Ork1, a potassium open rectifier channel, as a potential
key element in the physiology of the LNvs (Fig. 2). To investigate this, we are combining behavioral
assays with targeted genetic downregulation of Ork1 in LNvs, which reveals effects on sleep
architecture and resistance to sleep deprivation. In parallel, we performed immunofluorescence
experiments to examine the anatomy of PDF-positive somas and axonal projections. Altogether,
these approaches aim to uncover how Ork1 channel contribute to the structural and functional
properties of sleep-regulating neurons in Drosophila.
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Most physiological and behavioral functions exhibit daily rhythms synchronized with the light-dark
(LD) cycle. Shift and night work desynchronizes biological rhythms, promoting cancer development.
Previously, we reported in a non-metastatic murine melanoma model that chronic jet-lag (CJL, 6-hour
advance of the LD cycle every 2 days) increases tumor growth rate and disrupts rhythms in immune
parameters.

Here, we evaluated a metastatic murine melanoma, which induces lung metastasis, in two circadian
desynchronization models: CJL and Per2brdm1 mutant mice. We observed an increased metastatic
development in both desynchronized mice. Regarding immune system, we found daily patterns in
lung macrophage levels under LD: M1 (anti-tumoral) cells peak at the late night, while M2 (pro-
tumoral) peak at the early night. These patterns were disrupted in desynchronized mice.

On another hand, the deregulation of clock-related parameters has been observed in cancer
patients, therefore we evaluated if metastasis development alters body rhythms. We observed a
disruption in temperature rhythms, and a decrease in the strengths of locomotor activity.

These findings show a bidirectional interaction between the circadian system and metastatic
process: circadian desynchronization promotes metastatic development, maybe partly through
immune system modulation, while the circadian system itself gets worse during tumor progression
which could initiate a vicious cycle and facilitate tumor growth.
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Sleep is an evolutionarily conserved yet still enigmatic behavioral state. Understanding the circuits
underlying sleep—wake regulation is essential to elucidate the physiology of the sleeping brain. A key
similarity between mammals and flies is homeostatic regulation: when deprived of sleep, flies exhibit
a compensatory rebound the following day. Although the circadian pacemaker and the sleep
homeostat can interact, the mechanisms remain poorly understood. In Drosophila, the circadian
oscillator comprises ~250 neurons that express clock genes and generate transcriptional—
translational feedback loops. Among them, the ventral lateral neurons (LNvs) are crucial for arousal
and sleep—wake regulation, although their circuitry is not fully characterized. Historically, the small
LNvs (sLNvs) were considered minor contributors to the sleep homeostat, despite their central role in
circadian regulation. In this work, we investigated the role of sLNvs in sleep homeostasis.
Manipulating the physiology of these neurons revealed a resistance to sleep deprivation, a previously
unreported phenotype. Although sLNvs were not directly affected by mechanical deprivation,
reducing inhibition onto these neurons induced robust resistance to sleep loss. These findings
challenge current models and uncover an unexpected contribution of sLNvs to sleep homeostasis,
opening new avenues for understanding the neuronal basis of sleep regulation.
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Circadian rhythms are an adaptation, ubiquitous throughout nature, that allows living organisms to
anticipate daily environmental changes. The nematode Caenorhabditis elegans is emerging as a
novel model in chronobiology due to the wide array of powerful genetic and neurobehavioral tools
available. The N2 strain is widely used in the laboratory and considered as “wild type” although it is
known to be domesticated. Various studies have shown that recently isolated strains of C. elegans
are highly divergent at a genomic level when compared to the N2 strain, given the accumulation of
numerous mutations in the latter. In this work, we use a locomotor activity recording system to
perform a circadian screen of wild C. elegans isolates. Our results show that both the N2 strain and
wild isolates were synchronized to a cold-warm (CW) cycle. MY23, JU1172, JU830 and DL238
tended to be truly entrained to the zeitgeber, while the other worm strains (especially the control N2
strain) showed varying degrees of masking. Indeed, ~30% of the N2 populations were entrained to
CW cycles, increasing to 73%, 66%, 60% and 53% in the wild MY23, JU1172, JU830 and DL238
strains populations, respectively. All assayed strains retained circadian rhythms of ~24 h under
constant conditions, except for JU1652 which had a period of ~23 h. Circadian characterization of
wild C. elegans isolates, together with genomic data, would make it possible to identify genomic
regions involved in synchronization.
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University students are particularly relevant for sleep studies since during college years proper rest is
critical for a variety of aspects, such as learning, academic performance, and mental health. This
project aimed to examine the sleep habits of the students community at Universidad de San Andrés.
Using the Pittsburgh Sleep Quality Index (PSQlI), participants (N = 1543) were classified as either
“good sleepers” (GS, PSQI score = 16, n=488) or “poor sleepers” (PS, PSQI score<13, n=356). With
this information, we built a visual narrative showing how “good” and “bad” sleepers differ in their life
habits and sleep characteristics throughout their daily routines. The groups differ on napping
(GS:25%-PS:30%), excessive daytime sleepiness (GS:1.6%-PS:8.8%), social jetlag (GS:1h36m-
PS:1h58m), and the self-reported influence of anxiety and stress in their sleep. We also report
differences in lifestyle habits such as physical exercise, breakfast and caffeine consumption, bedtime
procrastination, and screen use. This poster is a science-based piece of communication that turns
the results of a large-scale experiment into a visually impactful poster aiming to make the audience
reflect on how they sleep and how daily habits could potentially affect and shape their sleep health.
Ultimately, this piece of science dissemination underscores a central message: the day begins the
night before—restful sleep is essential for navigating university life in a healthier and more effective
way.
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The physical environment and perceived stress are key factors in modulating well-being and
cognitive functioning, particularly autobiographical memory (AM). However, most research has
addressed these variables separately or under controlled experimental conditions. This study
examined how perceived stress influences the recall of positive and neutral autobiographical
memories in participants residing in urban (Buenos Aires) and coastal (Mar del Plata) settings.
Participants completed memory recall tasks, and memories were coded for content and detail.
Results showed that individuals with high perceived stress recalled fewer entities, autonoetic
episodes, and total details in neutral memories compared to those with low stress (p <.05). No
significant differences were found for positive memories. In the coastal group, 55.1% of participants
reported high stress levels compared to 37.0% in the urban group, though this difference was not
statistically significant (p = .066). Similarly, no significant association was found between perceived
stress and perceived restorative capacity of the environment. These findings suggest that everyday
stress selectively reduces the narrative richness of neutral memories while preserving positive
content, supporting the adaptive role of positive memory recall under stress.
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Anxiety disorders significantly affect females. Alterations in the production and release of melatonin
may trigger pathology-related symptoms. We evaluated the effect of pinealectomy on the estrous
cycle and anxiety-like behavior in female rats. The study was approved by the Animal Research
Ethics Committee of the Federal University of Sergipe (CEUA/UFS), No. 4809100424. A total of 43
Wistar rats were used, divided into: control (CTR), sham (SHAM), and pinealectomized (PIN). The
animals underwent pinealectomy at 30 days of age. Behavioral tests were conducted to assess
anxiety-like and motor behavior at two, four, and six months of age. The estrous cycle was monitored
throughout the experiment. Pinealectomy did not cause motor impairment in the animals, as shown
by the total distance traveled in the open field. Evaluation of the time spent in the center zone
revealed an increase in anxiety-like behavior in the PIN group compared to CTR and SHAM,
evidenced by the reduced time spent in this zone. In the elevated plus maze test, anxiety-like
behavior alterations were increased in the PIN group compared to CTR and SHAM, due to a
decrease in time spent in the open arm and an increase in time spent in the closed arm, as well as a
reduction in the number and duration of head dips in the perforated plate. No effect of the estrous
cycle was observed. The findings indicate that pinealectomy is associated with an increase in
anxiety-like behavior, regardless of the estrous cycle.
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Spatial cognition refers to the ability of organisms to orient and navigate within their environment.
Two major navigation strategies have been described: egocentric (e.g., turn response) and guidance
(e.g., reliance on visual cues). In this study, egocentric navigation in amphibians was examined.
Amphibians share several strategies with mammals and also possess a brain structure homologous
to the mammalian hippocampal formation: the medial pallium. Male and female Rhinella arenarum
toads were trained in a T-maze daily to locate a reward (water) using an egocentric strategy (turning
to the left or right, depending on the group). Once the learning criterion was reached (above
random), brains were extracted and processed using the AQNOR histological technique to detect
cellular activation (revealed by nucleolar staining). Results revealed sex-related differences in
learning acquisition: males reached the criterion in fewer sessions than females. Histological
analyses showed that the medial pallium exhibited the highest level of neural activation in trained
subjects. These findings highlight the medial pallium as a key brain structure in amphibian spatial
learning phenomenon and support its functional homology to the mammalian hippocampal formation.
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Novelty is a key modulator of memory, enhancing both consolidation and retrieval under specific
conditions. Creative thinking, in turn, relies on controlled retrieval of memory representations, and it
has been proposed that novel events can simultaneously enhance both memory and creative
thinking.

This study investigated the impact of contextual novelty on memory and creative thinking, as well as
its electrophysiological correlates. Twenty-four adults were assigned to two groups: Novelty (first
exposure to the EEG room during testing) and Habituation (prior exposure to the EEG room).
Participants completed the Rey—Osterrieth Complex Figure (ROCF, visuospatial memory) and the
Alternate Uses Task (AUT, divergent thinking), with surface EEG recordings.

The Novelty group performed significantly better on the ROCF than the Habituation group, while no
significant differences emerged in creativity (AUT). At the neurophysiological level, the Novelty group
showed a significant decrease in theta power during retrieval compared to resting, a pattern absent
in the Habituation group.

These findings suggest that contextual novelty enhances memory and selectively modulates theta
oscillations, providing electrophysiological evidence for the interaction between novelty and memory
processes.
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Alcohol consumption contributes to ~5% of the global disease burden, with adolescents being
particularly vulnerable. High alcohol exposure induces anxiety-like behavior and neuronal death,
potentially through neuroinflammation and oxidative stress—induced apoptosis. Omega-3 (w-3) fatty
acids may counteract these effects through their anti-inflammatory and antioxidant properties.
However, little is known about the long-term effects of ethanol (EtOH) exposure and the potential
protective w-3 effects in adolescents. Here, we evaluated the impact of EtOH exposure and the
neuroprotective role of w-3 on anxiety-like behavior and pyknotic cell number, in adolescent rats.
Animals received 2 or 0 g/kg of EtOH (ig) on postnatal days (PDs) 28, 30, and 32 and, fifteen min
later, they were administered with w-3 (720 or 0 mg/kg, ig). On PD 34, animals were tested in the
elevated plus maze for 5 min and were sacrificed for brain tissue collection. Pyknotic cells were
stained with toluidine blue and quantified in the central amygdala (CeA). EtOH-treated animals
showed an anxiogenic profile, spending less time in open arms; a profile that was improved by w-3
(EtOH+w-3 animals increase the time in open arms). EtOH significantly increased the pyknotic cell
number in the CeA. These findings highlight ethanol’s long-term neurotoxic effects on cell
degeneration and anxiety and provide evidence of possible amelioration of w-3 in adolescents.
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Gestation and the postpartum period involve major behavioral, physiological and molecular changes
in mothers. The peripartum stage is also a period of high vulnerability to mood disorders such as
postpartum depression, which often co-occurs with anxiety. This study evaluated whether a
gestational enriched environment (EE) could improve maternal behavior, reduce anxiety and
modulate neuronal activity in involved brain areas, using two postpartum depression—anxiety models:
maternal separation (MS) and intruder male exposure (IM). Female Wistar rats were housed in
standard conditions (SC) or an EE during pregnancy. On postpartum day 1 (PD1) animals were
assigned to control (NS), MS, or IM groups for both SC and EE. Maternal behavior was assessed
through the pup retrieval test on PD3, anxiety-like behaviors in the elevated plus maze on PD22 and
+AFosB cells were quantified in the basolateral amygdala (BLA) and hippocampus. Preliminary
findings suggest that gestational EE enhanced maternal behavior, evidenced by shorter latency to
retrieve the first pup and higher percentage of recovered offspring, and reduced anxiety-like
behaviors. In CA2, EE was associated with fewer +AFosB cells; while in CA1 interaction effects
revealed fewer +AFosB cells in the EE+NS group. No significant differences were found in BLA, DG
or CA3. These findings suggest that gestational EE enhances maternal care, reduces anxiety-like
behaviors and differentially modulates neuronal activity in the hippocampus.
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Chronic stressful conditions such as adverse parental care during early stages of development affect
an individual's health and the way they cope with stressful situations later. Consequently, the
alteration of the capacity to cope with subsequent stressors heightens vulnerability to the
development of psychopathologies. Early intervention strategies would be important to mitigating the
progression towards psychopathological outcomes in adulthood. In this study, we take advantages of
the scarcity-adversity model (SAM) from postnatal days (PND) 8 to 12 in rats to investigate the
impact of adverse care conditions on the adrenal glands, stress response and behavior phenotype at
juvenile age (PND 21-35). We found that SAM generates alteration in adrenal glands changing
cortex-medulla ratio, thickness to cortex zones and cytoplasmic diameter. These changes are
accompanied by greater corticosterone levels to acute stress. At the behavioral level, higher sucrose
consumption, more unsupported exploratory behaviors and a passive response in the forced swim
were observed in SAM juvenile offspring. These findings are groundbreaking, as they shed light on
the previously understudied effects of infant maltreatment at a critical early age, providing valuable
insights for the development of early interventions that can help alleviate long-term consequences.
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Although adolescent central nervous system is highly vulnerable to different environmental stimuli,
there has been limited research on the impact of urban traffic noise on hippocampal (HC)-dependent
behaviors. Enriched environments (EE) have been shown to protect against HC damage. The aim of
this study was to explore the behavioral effects of traffic noise in adolescent rats and EE housing as
a neuroprotective tool.

Adolescent Wistar rats of both sexes were housed either in standard or EE cages and exposed to
traffic noise (2h/day, for 5 days). Behavior was assessed using Open field, Inhibitory avoidance and
Elevated Plus Maze tasks.

Traffic noise enhanced habituation memory (HM) and risk-assessment behaviors (RAB) in males,
whereas in females HM was impaired. All these effects were prevented by EE housing. EE alone
increased exploration and decreased anxiety-like behaviors (ALB) in both sexes, while RAB was
reduced only in females. In noise-exposed females housed in EE an increase in RAB was found.

In conclusion, traffic noise affected HC-related behaviors in a sex-dependent manner: in males, it
triggered compensatory responses (i.e., faster habituation to novel environments and RAB), whereas
in females it impaired cognitive performance, indicating greater vulnerability. Although EE housing in
females could increase vulnerability to environmental threats, it seemed that EE could be an effective
neuroprotective tool, by preventing changes and promoting adaptive responses.
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Cyclic adenosine monophosphate (CAMP) is a pivotal second messenger in neuronal signaling and
plays a central role in the molecular mechanisms underlying learning and memory. cAMP also
regulates synaptic plasticity (i.e. long-term potentiation and long-term depression) via protein kinase
A (PKA) activation. Our studies suggest that cAMP signaling also controls learning generalization, a
cognitive capacity that allows the individual to apply specific knowledge learned in a certain
circumstance in a similar one. In this study, we utilized the GAL4/UAS system in Drosophila to
express a photoactivatable adenylyl cyclase specifically in distinct neuronal components, including
mushroom bodies via OK107-GAL4. This approach enabled precise optogenetic manipulation of
adenylyl cyclase activity in freely behaving flies. To test our hypothesis, double transgenic flies and
parental controls were exposed to a context and then tested in the same context, in a similar or a
different one. By measuring the distance traveled through these contexts, it was possible to assess
the memory recall in each one, understanding normal behavior as recognition memory in the same
context, generalization in the similar context, and no recalling in the different context. Contrary to our
expectations, preliminary results show us that the groups stimulated by light have poor recognition
memory, which could mean that the massive increase in CAMP has a detrimental effect on the PKA
signaling and poor memory.
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Altered states of consciousness (ASC) are marked, temporary, reversible deviations in subjective
experience or psychological functioning from usual waking consciousness, distinct from psychiatric
disorders. Breathing is not only essential physiologically but also modulates brain oscillatory activity.
Studies show that reducing breathing to ~6 breaths/min increases delta (1-4 Hz) and theta (4-8 Hz)
power, especially in prefrontal and limbic regions, and enhances default mode network (DMN)
connectivity. These changes are linked to introspection and ASC, suggesting slow breathing as a
non-invasive way to modulate consciousness.

This study investigates how slow breathing modulates consciousness through EEG analyses: power
spectral density (PSD), complexity metrics, and functional connectivity. A within-subject design will be
used with 40 healthy adults (18-50 years). Each will undergo two conditions in randomized order, two
weeks apart: (1) experimental, 5 min baseline then 15 min guided slow nasal breathing at 4 breaths/
min; (2) control, 5 min baseline then 15 min spontaneous breathing. EEG (32 channels, Brain Vision)
and respiratory belts will monitor neural and breathing activity. Subjective ASC will be assessed with
the TAS, PCI, and 11D-ASC. This study will provide evidence on slow breathing as a
neuromodulation tool to modulate brain activity and induce ASC.
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Exercise modulates the dynamics of brain waves, although the magnitude of these changes depends
on context and individual characteristics. This study analyzed the global brain-wide modifications
induced by a high intensity interval training (HIIT) protocol in two healthy subjects. The protocol
consisted of 10 intervals of 40”/20” at 90% of maximal load, with active recovery at 50%. EEG was
recorded using 30 channels in resting state with eyes closed at three time points: before exercise
(PRE), immediately after (P1), and five minutes post-exercise (P2). Non-parametric tests were used
to assess changes in power spectral density within the beta and gamma bands, with preprocessing
performed using EEGLab and Matlab. Results showed a marked increase in beta and gamma power
after exercise, with a differentiated temporal pattern. In P1, both participants exhibited pronounced
increases in gamma, suggesting a transient cortical hyperactivation state associated with neuronal
excitability and cortical integration. During P2, a persistence and even amplification of gamma power
was observed compared to rest. These findings, consistent with existing literature, indicate that HIIT
enhances fast-wave activity (beta/gamma), potentially reflecting neurophysiological adaptations
related to excitability, attention, and cognitive processing in the post-exercise state.
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Most memories are not formed in isolation, but are ac