XXXIII
CONGRESO ANUA
SAN 2018
CORDOBA
ARGENTINA
24 AL B DE OCTUBRE



PRE hbDw9{{ /h!'w{9 dab9! wh. Lh

' 55L/ ¢Lhbce
SAN IBRO LARC Course and ISN Small ConferencaQ)2dsociated to the
XXXIII SAN 2018 Meeting
October 22nd23rd, 218
Ciudad Universitaria, Cordoba, Argentina

ORGANIZER:

Dr. Liliana M. Cancel&EaCONICET, Full Professor, Department of Pharmacology, School of Chemical
Sciences, Universidad Nacional de Cérdoba.

COORDINATOR:

Dr. Flavia BollatieEeCONICET, Agsist Professor, Department of Pharmacology, School of Chemical
Sciences, Universidad Nacional de Cérdoba.

COLABORATORS:

Dr. Veronica Alvarez (USA)

Dr. Maria Estela Andrés (Chile)
Dr. Bruno Averbeck (USA)

Dr. Rudy Bernabeu (Argentina)
Dr. Martine Cadr (Francia)

Dr. Peter W. Kalivas (USA)

Dr. Silvia Cruz (México)

Dr. Juan Carlos Molina (Argentina)
Dr. Gabriela Paglini (Argentina)
Dr. Mariela Pérez (Argentina)

Dr. Marcelo Rubinstein (Argentina)
Dr. Mirian Virgolini (Argentina)

LOCATIONS:

-Sl6n Auditorio, Edificio Integrador, Facultad de Ciencias Quimicas, Universidad
Nacional de Cordoba.

-Salon de Actos Pabellon Argentina, Ciudad Universitaria, Cordoba, Argentina



WORKSHORomage to Ricardo Miledi
G22NJ]aK2LIlY tladz t NSy
¢CNI yaYAaarzye
Previous and satellite activity of the XXXIIl Annual Congress of the Argentine

Society of Neuroscience Resear@AN
October 29'<23", 2018¢ Instituto Martin y Mercedes Ferreyra, Cérdoba

LOCATION

Instituto de Investigaciones Méxhs
Mercedes y Martin Ferreyra (INIMEC)
Ciudad de Cordoba, Republica Argentina

ORGANIZING COMMITTEE:
Dr. Joaquin Piriz

Dr. Juan D. Goutman

Dr. Daniel J. Calvo

Dr. Osvaldo Uchitel

SPEAKERS:

Piotr Bregestovski (France)
Ataulfo Martinez Torres (México)
Calos Matute (Spain)

lan Parker (USA)

Angela Vincent (UK)

Cecilia Bouzat (Argentina)
Daniel J. Calvo (Argentina)
Juan D. Goutman (Argentina)
Antonia MarirBurgin (Argentina)
Osvaldo Uchitel (Argentina)



Pre-Congress Activities

Monday, October 2
09:00¢ 18:00 PREONGRESS COURSES dzZNP oA 2f 23& 2 F 5 NIz
Auditorio Ciencias | Facultad de Ciencias Quimith¢C

14:00¢ 18:00 WORKSHGOHcardo Miledi Anstituto de Investigacion

Médica M y M Ferreyra (INIMEZONICEUNC)

Tuesday, October 23

09:.00¢ 18:00 PREONGRESSCOURSES dzNRP 6 A 2f 238 2 F 5 NIz
Auditorio Ciencias | Facultad de Ciencias Quimith¢C

10:00¢ 18:00 WORKSH@Hcardo Miledi Anstituto de Investigacion Médica M
y M Ferreyra (INIMECONICEUNC)

14:00¢ 18:00 RESISTRATIONRabellén Argentina, UNC.
16:00¢ 19:00 OPEN HOUSE: Neuroscience f8ommunity /Salén de Actos.
Pabellén Argentina



XXXII Congress of the Argentine Society for Research in

Neuroscience
October 24'¢26", 2018
Pabellén Argentina, Ciuddghiversitaria, UNC

COMISION DIRECTIVA SAN

Dr. Mario Guido,CIQUIBIC CONIGBEiliversidad Nacional de Cérdoba
Presidente

Dr. Arturo Romangq Instituto de Fisiologia, Biologia Molecular y Neurociencias,
(IFIBYNE), FCEN UBANICET
Presidente Saliente

Dra. Liliana CanceldFEEGCONICET, Universidad Nacional de Cérdoba
Vice presidente

Dra.Julia Cambiassdnstituto de Investigacion Medica Mercedes y Martin
Ferreyra CONICET
Secretaria

Dra.Maria E. Pedreiralnstituto de Fisiologia, Biologia Molecular y
Neurociencias, (IFIBYNE), FCEN-OBNICET
Tesorera

Gaston CalfalFEGCONICET. Departamento de Farmacologia, Facultad de
Ciencias Quimicas, Universidad Nacional de Cérdoba
Vocal

Estela Maris MufioZIHEMCONICET, Universidad Nacional de Cuyo
Vocal

JavierRamosL ya Al dzi2z RS . A2t 23aNF / St dzf I NJ &
CONICEUBA
Vocal



COMISION ORGANIZADORA SAN2018

Dr. Mario E. Guido,
CIQUIBIC CONIGHiiversidad Nacional de Cordoba

Dra. Liliana Cancela,
IFEGCONICET, Universidad Nacia®lCérdoba

Dra. Estela Mufoz,
IHEMCONICET, Universidad Nacional de Cuyo

Dr. Joaquin Piriz,
IFIBIO, CONICEIBA, Universidad de Buenos Aires

Dr. Jeremias Corradi,
INIBIBB CONICET, Universidad Nacional del Sur, Bahia Blanca

Dra. Alicia Degano,
CIQUIBT CONICHIniversidad Nacional de Cérdoba

Dr. Pablo Lopez,
Instituto de Investigacion Medica Mercedes y Martin Ferre@@NICET



PROGRAM

DAY 1 Wednesday, October 2%
07:30¢ 08:15 Registration
08:25¢ 08:30 Welcome by Organizers
08:30¢ 10:30 SYMPOSIUM/IRoom A

oNeurobiology of drug addictioa
Chairs:Liliana M. Cancela; Marcelo Rubinstein

Dissecting the roles of dopamine D2 receptors in the basal ganglia and
motivated behaviors

Veronica Alvarez

Laboratory on Neurobiology of Compulsive Bétva. National Institute on
Alcohol Abuse and Alcoholism, USA

Opiate withdrawal memories: Behavior and neural network
Martine Cador
Université Bordeaux, France

Neural systems underlying reinforcement learning
Bruno Averbeck
Laboratory of Neuropsychajg, NIMH/NIH, USA

Using the Neurobiology of Willpower to Treat Drug Addiction
Peter W Kalivas
Medical University of South Carolina, USA.

10:30¢ 11:00 Coffee Break

11:00¢ 12:00 OPENING LECTUREoom A

Tubulin tyrosinationrdetyrosination cycle key role in neuronal functions
Annie Andrieux

Univ. Grenoble Alpes,France

12:30 Lunch with activities:



ARG Scientific Financial Support
Fernando Stefani

14:30- 15:30 Young Investigator Leates
Room A: YIL43
Room B: YILd6

15:30¢ 17:30 SYMPOSIUM W Room A

6Emerging mechanisms in neuronal signaling: from cell biology to
pathogenesis

Chairs:Gabriela Salvador; Mauricio Mam

c-Fos, a moonlighting protein: what we know about its lipid activator capacity
in the nervous system

Beatriz L. Caputto

CIQUIBIC (CONICET), Fac. de Cs. Quimicas, UNC.

Specific Phospholipids Regulate the Acquisition of Neuronal and Astroglial
Identities in PostMitotic Cells

Claudia Banchio

Instituto de Biologia Molecular y Celular de RosariedBRICET , Argentina

Fatty acids participation in neuronal differentiation of SEY5Y cells

Lisandro J.Falomir Lockhart

Laboratory oBiophysics and CeBiology ofLipidBinding Proteins, INIBIOLP,
CONICEniversidad Nacional de La Plata, Argentina.

Role of isoprenoids in autophagy and pridike spread of Amyloid beta
pathology.

Elena Posse de Chaves,

Neuroscience and Mental Health Institute, Uniitgrsf Alberta, Canada



SYMPOSIUM WIRoom B

oChronic pain: basic research and translational perspectéves
Chair:Susana Gonzalez

Role of 2pore domain potassium channels in spontaneous pathological pain
Cristian Acosta

Facultad de Ciencias MédieddEMCONICET, Universidad Nacional de Cuyo,
Argentina

Role of pannexin 1 in the chronic pain: a preclinical study
Luis Constandil Cérdova
Universidad de Santiago de Chile, Laboratorio de Neurobiologike

IMT504 for the treatment of chronic pain: Prenical observations and
translational perspective

Pablo R. Brumovsky

Instituto de Investigaciones en Medicina Traslacional, CONI@iEdrsidad
Austral, Argentina

Neuroactive steroids and central neuropathic pain

Dr. Florencia Coronel

Instituto de Bitngia y Medicina Experiment@ICONICET
Laboratorio de Nocicepcién y Dolor Neuropético, Argentina

17:30 Coffee Break
17:30¢ 19: 30 POSTER SESSI®idbellén Argentina Hall

19:30¢ 20:30 RANWEL CAPUTTO LECT®REM A
Visual Cortical Dynamb

Charles Gilbert

The Rockefeller University, USA

20:45 WELCOME PARTRabellén Argentina Hall



DAY 2 / Thursday, October 95
08:30¢ 10:30 SYMPOSIUM I¥Room A

oOligodendrocytes: its role in myelination and remyelinatién
Chairs:Juana Paguini; Jorge Correale

Signaling mechanisms regulating CNS myelination
Wendy B. Macklin
Department of Cell and Developmental Biology, University of Colorado, USA

NG2glia: old friends or new strangers? Implications and roles in the adult

brain

Leda Dimou

Molecular and Translational Neuroscience, Dept. of Neurology, Ulm University,
Germany

The dialogue between oligodendrocytes and axons in the process of
neurodegeneration and neuroprotection

Jorge Correale

Instituto de Investigaciones Neurolégicas Dr Raitea, FLENI, Buenos Aires,
Argentina

Experimental demyelination models: effects of apotransferrin administration
Juana Pasquini

Dept Quimica Bioldgica, IQUIFIB. Facultad de Farmacia y Bioquimiea, UBA
CONICET, Argentina

10:30¢ 11:00 Coffee Break

11:00¢ 12:00 PLENARY LECTURBOM A

WwWSGAYlFf 5S3aASYSNIrdAzyay ¢KS Laz2LINBy2A
Steven J. Fliesler

Departments of Ophthalmology and Biochemistry and Graduate Program in
Neurosciences, University at Buffaldie State University of New Yorkdahe

VA Western New York Healthcare System, Buffalo VA Medical Center, USA



12:15 Lunch with Activities
-Group Photo
-IBRAISNFALAN Round Table

14:30¢ 16:00 Young Investigator Lectures
Room BYIL 710

Oral Communications
Room € OC 16

16:00¢ 18:00 SYMPOSIUM ¥Room A

oMove on! Neural circuits underlying sensorimotor transformatiohs
Chairs: Violeta Medan; Martin Carbo Tano

Spnal circuits for somatosensation and movement

Martyn Goulding

Salk Institute for Biological Studies Molecular Neurobiology Laboratory, La Jolla,
USA

Brainstem circuits for the control of locomotion

Maria Soledad Esposito

Silvia Arber Lab, Friedrich Mibsc Institute for Biomedical Research, Bassel,
Suiza

Neuronal networks for motor Control
Lidia Szczupak
IFIByNECONICEUBA, CABA, Argentina

Neural mechanisms of leg proprioception and motor controlmosophila
Jhon Tuthill
University of Washington e&ttle, USA



SYMPOSIUM VIRoom B
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Chair:Elaine DeBel

Cellular targets of tyrosine kinase inhibitors in Amyotrophic Lateral Sclerosis
Luis Barbeito
Indituto Pasteur de Montevideo, Uruguay

Astrocyte Transfor Ay 3 DNR UK CI OG2NJ . Sl ™M t NP
Oligomers in Alzheimer's Disease Model.

Flavia C A Gomes

Instituto de Ciéncias Biomédicas, Rio de Janeiro, Brazil

Astrocytes as active players of the innate immune system: Another layer of
astroglid heterogeneity? Alberto Javier Ramos

Laboratorio de Neuropatologia Molecular, Instituto de Biologia Celular y
bSdZNPOASYOAl GtNRFP 9 5SS w20SNIA&EZ
Universidad de Buenos Aires, Buenos Aires, Argentina

Are neuroinflammationand astrocytes key elements inrlDOPAinduced
dyskinesia in Parkinson's disease?

Elaine DeBel

Department of MFPRhysiology, FORP, University of Sdo Paulo, Brazil.

Center for Interdisciplinary Research on Applied Neurosciences (NAPNA), Sdo
Paulo, Brail.

18:00 Coffee Break
18:00¢ 20:00 Poster SessiohPabellén Argentina Hall

19:30¢ 20:00 Reunién RAN (Red Argentina en
Neurociencias] Room A

20:00 SAN General AssemblyRoom A



DAY 3 /Friday, October 28

08:30¢ 10:30 SYMPOSIUM MIIRoom A

G{e@yFrLIWGAO RNADS YR ySdzNBY2Rdz I 12NE C
LINEOSaasSac¢

Chairs:Joaquin Piriz; Mariano Soiza Reilly

G9ELISNISEIBYRSYy G aeyl LIGAO LIXFadAaoAde A
Manuel Mameli

Department of Fundamental Neuroscience, The University of Lausanne,
Switzerland

G{@YyFLIWAO ¢ 33FAYy3T YR /I LIIdz2NBY CNRY {
Sadegh Nabavi PhD

Danish Research Institute of Translational Neuroscience (DANDRITE), Denmark.
Departrrent of Molecular Biology and Genetics, Aarhus University, Denmark
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Sebastian P. Fernandez, PhD

Institut de Pharmacologie Moléculaire et Cellulaire, CNRS, Nice, France.
Université Coéte d'Azur, Valbonne, France

Gt NEBFNRYy Gl &
emotional deficits of earlyf A
Mariano SoizeReilly

Instituto de Fisiologia, Biologia Molecular y Neurocier(@@BYNE) CONICET,
Universidad de Buenos Aires, Argentina
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10:30¢ 11:00 Coffee Break

11:00¢ 13:00 SYMPOSIUM VNIRoom A
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Chair:Luis E. Politi



Multipotent cells as mediators of peripheral nerve regeneration
Patricia Setton
IQUIFIBCONICEWUBA, Buenos Aires, Argentina.

Restoring the connectomes of regenerated retinal bipolar neurons following a
tissue-disrupting retinal lesion in adult zebrafish.

Stenkamp Debah

Professor, Biological Sciences, University of Idaho, USA

3D Retinal Organoid$ew Frontiers for Stem Celiased Clinical Applications
M. Valeria Cantesoler

Associate ProfesseDepartment of Ophthalmology

University of Colorado, School of Medicifarora, USA

13:00 Lunch with Activities

14:30¢ 15:30 ORAL COMMUNICATIONS
Room BOC 710
Room COC 1114

15:30¢ 17:30 SYMPOSIUM IXRoom A

G/ StfdzAE I NJFYyR Y2f SOdzZBHSNISNSORRY X aYa
Chairs:Nora Rotstein; Cecilia SAnchez

Neuroprotection of photoreceptors as a therapeutic strategy in retinal
degeneration.

Thomas G Cotter

School of Biochemistry and Cell Biology, University College Cork, Ireland

Vascular and nosvascular &erations in retinopathies: towards a change in
the therapeutic strategy

Sanchez M.Ceclilia

Centro de Investigaciones en Bioguimica Clinica e Inmunologia (CIBICI),

Ay

CONICET, Departamento de Bioquimica Clinica, Facultad de Ciencias Quimicas,

Universidad Ndonal de Cérdoba, Argentina.



Molecular Mechanisms of PEDF Peptides in Retinal Degenerations
S Patricia Becerra
National Eye Institute, National Institutes of Health, Bethesda, USA

SYMPOSIUM XRoom B

G9LIAESLIAE FTNRYYOSYOK G2 GKS LI GAS
Chairs:JJeréonimo Auzmendi; Alberto Lazarowski

Progressive Rylycoprotein overexpression and its relationship with SUDEP
Alberto Lazarowski
Clinical Biochemistry DepartmemtFyBUniversity of Buenos Aires, Argentina

Epigenetic changes induced by antiepileptic drugs and their relevance in
epilepsy

Luisa Rocha Arrieta

Dept. Farmacobiologia, Centro de Investigacion y de Estudios Avanzados,
México.

Kainic acid as a pclinical experimental model for the study of new molecules

for the treatment of epilepsy and neurodegenerative diseases.

Antoni Camins

Departamento de Farmacologia, Toxicologia i Quimica Terapéutica, Facultad de
Farmacia i Ciencias de la Alimentacionversidad de Barcelona,Espania.
Biomedical Research Networking Centre in Neurodegenerative Diseases
(CIBERNED), Madrid, Spain.

Instituto de Neurociencias, Universidad de Barcelona, Barcelona, Espafia

Identification of epileptogenicity markers from the regdisr of individual
neurons in patients candidates to epilepsy surgery

Silvia Kochen

Epilepsy Center, Ramos Mejia 'y El Cruce Hospita{EIWNNECET, Buenos Aires,
IBCNCONICEUBA, Buenos Aires, Argentina

17:30 Coffee Break

17:30¢ 19:30 POSTER SESSIOMbellon Argentina Hall


https://www.researchgate.net/institution/University_of_Buenos_Aires

19:30¢ 20:30 CLOSING LECTUR®OmM A

DE ROBERTIS LECTURE:

P'YNY @SEAYy3a + y2@St bDC YSGFro2ftAO LI (F
pathology

A. Claudio Cuello

OC, MD, DS, FRSC, FMedSci

Department of Pharmacology and Thpeutics, McGill University, USA

20:30 CLOSING CEREMONRboOm A

21:30 CLOSING DINNERatio de las Palmeras



LECTURE
ABSTRACT:



Wednesday, 2%- 11:00¢ 12:00 OPENING LECTURE / Room A

Tubulin tyrosinationdetyrosination cycle : key role in neuronal functions
Annie Andrieud?, C. Aillaud, C. Bosc L. Peris L. Lafanechefe E.Denariéf?, C.Boscherdsi, M.
Bogyd, K. RogowskiY.Wehlanéi®D.Job& M.J. Moutirt

1Univ. Grenoble Alpes, GN, Insem U1216 2CEA, BI&GPC;3Inserm U1209, Grenoble, Frand&tanford

University School of Medicine, Stanford, California, 8RS UMR9002, IGH, Univ. Montpellier, Frahias,
Braunschweig, Germany

aAONRGdzodzZ Sa | NB Oeiliz2al St Sdimers, cenitafye Y S |
involved in cell division, motility and morphogenesis. In the de/tyrosination
cycle of tubulin, the @ SNXY A y I £  Gubwi®is reryo8ed ByFa carboxy
peptidase (TCP), and-eelded by the enzyme tubulin tyrosine ligase (TTL). This
cycle, which is unique to tubulin and mostly conserved throughout evolution,
has a vital rolen vivo (Ercket al. 2005, PNAS)Although the detyrosination
reaction was first described 40 years a(tallaket al. 1977, FEBS Lett)he
molecular identity of TP has long remained unknown. We have now
successfully identified vasohibin/SVBP complexes as TCP en@ilizeslet al.
2017, Science)Based on data obtained in yeast, neurons and mouse models,
we will present results demonstrating the crucial role dfet tubulin
def/tyrosination cycle in neuronal physiology. The impact of abnormal tubulin
tyrosination levels on neuronal functions during neurodevelopment and
neurodegenerative processes will also be presented.

Wednesday, 2#- 19:30¢ 20:30 RANWEL CAPID LECTURERbom A

Visual Cortical Dynamics

Charles Gilbert
The Rockefeller University,USA

Vision is an active and dynamic process. The strategy our brain uses to parse
scenes and recognize objects depends on experience. Our interpretation of
visualscenes requires an interaction between internal representations of object
properties acquired through experience and the immediate information coming
FNRY GKS NBOGAYF® ¢KSAS AyiSNYyFf NBSLN
scenes to be subject to padown influences of attention, expectation,
perceptual tasks, perceptual learning, working memory and motor commands.
At the level of brain circuitry this process involves an interaction between long
range and intrinsic cortical connections and enablesurons to assume
different functional states according to the task being executed. Each cortical



area represents an association field, whereby bits of information are
dynamically linked via a plexus of long range horizontal connections. Although
each newon receives 10inputs from other neurons, neurons are capable of
selecting a small subset of task relevant inputs and suppressing the influence of
task irrelevant inputs. The circuitry of the adult cortex therefore is under a
continual long term processf modification as we assimilate new information,
and short term dynamics as we analyze the constituents of visual scenes. These
mechanisms are common to all regions of the brain, and when disrupted may
account for visual and behavioral disorders.

Thursday, 2%5'- 11:00¢ 12:00 PLENARY LECTUR&dM A

wSiAYylIf 5S3ISYSNI{iA2yaY ¢KS LA2LINBy2A
Steven J. Fliesler
Departments of Ophthalmology and Biochemistry and Graduate Program in Neurosciences, University at

Buffalo The State UniversityfdNew York, and the VA Western New York Healthcare System, Buffalo VA
Medical Center, Buffalo, NY (USA)

The mevalonate pathway generates a number of biologically important
isoprenoid products, including sterols.§, cholesterol), steroid hormones, bile
acids, dolichol and its derivatives, isoprenylpyrophosphates, and biogenically
related compounds. Cholesterguantitatively the dominant product of the
pathwayis a ubiquitous component of the membranes of almost all eukaryotic
cells and tissues, as wealk of bloodborne lipoproteins. However, although
cholesterol is essential for the viability and normal function of higher
eukaryotes, an oveabundance of cholesterol has been associated with human
RA&SIFaSz AyOf dzZRAy 3 |lréldtel Sixlab défipderaton. & S |
Similarly, a paucity of cholesterol also can be deleterious, even lethal. Hence,
defective cholesterol biosynthesis can lead to disruption of cellular and systemic
physiology, resulting in profound pathologies. Using a rat model thaticsi

one such human recessive disease (SthémliOpitz Syndrome (SLOS)), it has
been shown that blocking the last step in cholesterol synthesis causes a
progressive and irreversible retinal degeneration. Studies in our lab indicate
that the molecular melsanism underlying this degeneration is not simply due to
cholesterol deficiency; rather, it is complex, involving marked lipidomic,
proteomic, and genomic changes, including lipid and protein oxidation. Hence,
providing exogenous cholesterol alone (the remt standard of care for SLOS
patients) is not an effective therapeutic strategy. We hypothesized that



combined antioxidantholesterolsupplementation should prevent or markedly
reduce the severity of the retinal degeneration in the SLOS rat model. This
prediction has been validated, providing the necessary podgdrinciple to
guide an evidencéased clinical trial for developing an improved therapeutic
intervention for SLOS and related diseases.

Friday, 26'- 19:30¢ 20:30 DE ROBERTIS LECTBRET A

YN @StEAYy3a + y2@0St bDC YSiGloz2t A0 LI 0F
pathology

A. Claudio Cuello
OC, MD, DS, FRSC, FMedSci
Department of Pharmacology and Therapeutics, McGill University

We have revealed a novel brain metabolic pathway ossjible for the activity
dependent release of proNGF from cortical cells, its conversion to mature NGF
(mMNGF), and subsequent degradation by metalloproteases (Bruno and Cuello), a
LI Kgl & @FtARFGSR LIKFNXYEFO2t23A0If @
(AD) and Down syndrome (DS) exhibit a marked atrophy of thedd@hdent

Basal Forebrain (BF) cholinergic system. Applying the NGF pathway paradigm in
AD and DS human brain we demonstrated that in both conditions a marked
pathway deregulation (Bruno etl,alulita et al) indicating a trophic factor
deprivation of NGiependent BF neurons given the failure of proNGF
conversion to mMNGF and aggravated mNGF degradation. In brief, that higher
f SoSta 2F GKS bDC LINBOdzNE 2 NJ 0O lifinab DC O
indication of the trophic factor failure to sustain the BF cholinergic phenotype.



SYMPOSIUM
ABSTRACT:



Neurobiology of Drug Addiction
l S N Symposium
October 24
" . International Socety 8:30-10:30 h

for Neurochemistry

Chairs: Dr. Liliana M. Cancela and Marcelo
Rubinstein

A hallmark of drug addiction is the uncontrollable desire to consume drugs at the
expense of severe negative consequences. Moreover, addicts that successfully
refrain from drug use have a high vulnerability to relapse even after months or
years of abstinence. The current understanding of drug-induced neuroplasticity
within the mesocorticolimbic brain system that contributes to the development of
addiction and the persistence of relapse to drug seeking is one of the most
prominent challenges in neurobiology of drug addiction. The long-lived
behavioral abnormalities associated with addiction are thought to arise from
pathological plasticity not only in dopaminergic but also in glutamatergic
neurotransmission. ldentification of drug-induced neuroplasticity is crucial to
understand how molecular and cellular adaptations contribute to the end stage of
addiction, which from a clinical perspective, is a time-point where
pharmacotherapy may be most effectively employed. The neural mechanisms
underlying drug compulsive disorder and reward learning will be included. The
newest molecular, behavioural and electrophysiological advances as well as
therapeutic strategies will be proposed for drug addiction.

8:30-9:00 Veronica Alvarez (USA)

Dissecting the roles of dopamine D2 receptors in the basal ganglia and
motivated behaviors

Dopamine actions in the nucleus accumbens are responsible for generating most
of the behaviors triggered by stimulant drugs such as cocaine. This is in large
part known because antagonists for the two main types of dopamine receptors
expressed in the accumbens, D1 and D2 receptors, can block the behavioral
response to cocaine. Dopamine D1 receptors are mainly expressed in the direct-
pathway projection neurons of the striatum. D2 receptors, however, are
expressed on the indirect-pathway projection neurons, as well as on cholinergic
interneurons and the synaptic terminals of glutamate inputs and dopamine inputs
to the striatum. Veronica Alvarez will present data from multiple studies in which
her laboratory and that of Dr. Rubinstein used genetic tools to dissect out the
specific contributions of the dopamine D2 receptors expressed in different cell-
types in driving motivated behaviors; from the response to stimulant drugs, to
alcohol induced sedation and stimulation.

9:00-9:30 Bruno Averbeck (USA)
Neural systems underlying reinforcement learning



To survive, animals must find food, avoid harm and reproduce. Learning is
critical to solving these problems as environments often change, and animals
have to adapt to these changes. Reinforcement learning (RL) is the behavioral
process of learning from the outcomes of decisions to make better choices in the
future. The neural systems underlying these processes are, therefore, critical for
adapting to changes in the environment. However, when these systems are
driven too far they also underlie disorders including addiction and acquired forms
of anxiety like PTSD. The standard model of RL focuses on dopamine and its
role in the striatum. Specifically, this model suggests that the activity of
dopamine neurons, which codes errors in the prediction of rewards, drives
plasticity on frontal-cortical synaptic inputs to the striatum. Through this process
striatal medium spiny neurons represent and track the values of choices.
However, recent work by our lab has shown that the amygdala also plays an
important role in RL. Specifically, when animals have to learn the values of
visual images, the amygdala and ventral striatum play important roles. However,
when animals have to learn the values of actions, the dorsal striatum is
important. In addition, the amygdala can rapidly update value estimates,
whereas the striatum adapts more slowly. The slower striatal learning is,
however, less sensitive to noise.

9:30-10:00 Martine Cador (France)

Opiate withdrawal memories: Behavior and neural network

Compulsive drug-seeking behavior and its renewal in former drug addicts is
promoted by several situations, among which reactivation of drug withdrawal
memories plays a crucial role. Opiate abuse induces a strong dependence which
is characterized by the appearance of a withdrawal syndrome upon drug use
cessation and in abstinent individuals, withdrawal-associated aversive memories
are hypothesized to motivate drug seeking and relapse. In rats it was shown that
re-activation of affective memories associated with the withdrawal state induced
a negative emotional state influencing motivated behaviors and leading to drug
seeking. In term of neuronal substrates, several structures of the mesolimbic
corticostriatal circuit are reactivated by the simple re-exposure to environmental
stimuli previously associated with naloxone-precipitated opiate withdrawal in
dependent rats suggesting that the processing of withdrawal memories is
underpinned by activity changes within these interconnected limbic structures. |
will present behavioral, anatomical and in vivo gamma oscillation recordings
showing that among these structures the nucleus accumbens (NAC), the
basolateral amygdala (BLA) and the hippocampus (HPC) are of crucial interest in
processing salience and valence of withdrawal associated memories.

10:00-10:30  Peter W Kalivas (USA)

Using the Neurobiology of Willpower to Treat Drug Addiction

All treatments for drug addiction are replacement therapies, such as methadone
for opioids or varenicline for tobacco, that do not directly treat the changes in the
brain produced by chronic drug use. The brain pathology produced by chronic



drug use is located in neuro-circuitry controlling decision making, which accounts
for why drug addicts make poor choices in life that cause increasing drug use
and addiction. We have identified this pathology and found ways to reverse the
pathology in rodent models of addiction. Some of these therapeutic approaches
have successfully moved into clinical trials.

Wednesday 24th 15:30¢ 17:30 SYMPOSIUM IRoom A

6Emerging mechanisms in neuronal signaling: from cell biology to
pathogenesis

Chairs:Gabriela SalvadomiBIBBUNSCONICET, Bahia Blanca, Argentd@uricio Martin
CONICETNIMEGUNC, Cérdoba, Argéna

GFos, a moonlighting protein: What we know about its lipid activator capacity
in the nervous system

Beatriz L. CaputtcCesar G. Prucca, Lucia Rodriggeini.
/Lv!L.L/ 6/hbL/9¢0X 5LJi2d 55 v dzNQuinddasUNG 2t 23 A O dawl

It is expected that the synthesis of lipids, the quantitatively most important
Y2t SOdzE I NJ aLISOASa 2F OStft YSYOoONrySax
functional states. In cells actively involved in proliferation or in plasma
membrane extensionprocesses that demand massive membrane biogenesis,
lipid synthesis rates must be higher than those in cells that are neither dividing
nor actively growing. However, the nature of the regulatory events underlying
such processes is still poorly understotuthe past years, we have shown that
the protein cFos is actively involved in these regulatory events.

The content of d~0s, a member of the AP family of inducible transcription
factors, is tightly regulated in cells:Fos is at the limit of deteah in quiescent
cells whereas its expression is rapidly and only transiently induced when cells
are stimulated to reenter growth. It has been hypothesized that thifasAR1
activity transmits shortermed, growthpromoting cellular signals into longer
lasting changes by regulating the expression of growth related genes. We
established that €¢-o0s is capable of regulating growth not only by its1AP
activity but also by its capacity to act as a cytoplasmic activator of lipid synthesis
in normal and pathalgical cell processes that demand high rates of membrane
biogenesis. Such is the case in Mkghinulated retina ganglion and
photoreceptor cells, in growing NIH 3T3 cells, in differentiating PC12 cells and
primary rat hippocampal neurons, and in tumors thfe nervous system.
Specifically blocking-lEos expression or in-fos -/- mice, proliferation and



growth of normal and tumor cells are slowed/halted without substantial
changes in their AR content. At present, we are examining in vivo, putative c
Fos @letion mutants that do not affect its AP activity but act as negative
dominants of its lipid synthetizing activity in the hope to limit the unrestricted
proliferation and growth of these CNS tumor cells.

Specific Phospholipids Regulate the Acquisitioi Neuronal and Astroglial

Identities in PostMitotic Cells

Aneley Montaner, Consuelo Perez @haudia Banchio
Instituto de Biologia Molecular y Celular de RosarieGBRICET Rosario, Argentina

Up to now, the known mechanisms underpinning -f&fé specification act on
neural progenitors, afecting their commitment to generate neuron or glial cells.
Here, we show that particular phospholipids supplemented in the culture media
modify the commitment of posmitotic neural cells in vitro.
Phosphatidylcbhline  (PtdChognriched media  enhances  neuronal
differentiation at the expense of astroglial and unspecified cells. Conversely,
phosphatidylethanolamine (PtdEtn) enhances astroglial differentiation and
accelerates astrocyte maturation. The ability of phuosiipids to modify the

fate of postmitotic cells depends on its presence during a narrow timedow
during cell differentiation and it is mediated by the selective activation of
particular signaling pathways. While Ptd@hediated effect on neuronal
differentiation depends on cAM&ependent kinase (PKA)/calcium responsive
element binding protein (CREB), PtdEtn stimulates astrogliogenesis through the
activation of the MEK/ERK signaling pathway. Collectively, our results provide
an additional degree of plésity in neural cell specification and further support
the notion that cell differentiation is a reversible phenomenon. They also
contribute to our understanding of neuronal and glial lineage specification in
the central nervous system, opening up new Byes to retrieve neurogenic
capacity in the brain.

Fatty acids participation in neuronal differentiation of SEY5Y cells

Falomir Lockhart, Lisandro J.
Laboratory oBiophysics and Cell BiologyLagfidBinding Proteins, INIBIOLP, €@TPlata, CONICEBcFde
Cs. Exactas, Universidad Nacional de La Plata, Argentina.



Fatty acids (FAs) are classically associated with structural and metabolic roles, as
they can be stored as triglycerides, degraded by oxidation or used in
phospholipids” synthesis, the maicomponents of biological membranes.
Recently, it has been shown that these lipids exhibit also regulatory functions in
different cell types, and the neuronal tissue should not be strange to this role.
For example, the central nervous system is enrichegdaly-unsaturated FAs,

such as arachidonic acid, which participates in the regulation of membrane
fluidity, axonal growth, development and inflammatory response. Alterations in
lipid metabolism have been associated with cognitive problems and
neurodegenerae diseases, but the molecular mechanism behind these effects
NBYlIAya SftdaAaA@Sed ¢KSasS atALR{AySag o
messenger’s systems and regulating gene expression. Four plasma membrane,
G proteirrcoupled receptors that recogze free FAs were identified since 2005,
commonly known as FFARs. But their roles in neuronal tissues are yet not fully
understood.

Our aim is to characterize the mechanisms by which different FAs modulate the
differentiation of SHSY5Y celia vitro, a broadly used model system for studies
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effect of supplementation with FAs, monitoring Akt expression and
phosphorylation levels; Carelease and neurite outgrowth. Our results supipo

a positive role for FAs acting through FFARs in neuronal differentiation,
although further studies considering other receptors like PPARs and/or FABPs
should also be considered for a wider understanding of FAs” neuronal effects.
Characterization of lid receptors in the nervous system will provide a
framework for a better understanding of their roles in neurophysiology and,
potentially, new targets for drug design against aging and neurodegenerative
processes.



Role of isoprenoids in autophagy and pn-like spread of Amyloid beta
pathology.

Posse de Chaves, Bmith, K., Viveiros, A and Mohamed, A.
Neuroscience and Mental Health InstitulBepartment of Pharmacologyniversity of AlbertaCanada
Email: elena.chaves@ualberta.ca

The development of deaseY 2 RA F@ Ay 3 GKSNI LA SaE F2NJ !
hampered by the poor understanding of early pathogenic mechanisms that lead
to it. Brain accumulation of beta amyloid peptides JAlrive AD pathogenesis.

In addition, & may be transmitted from celi 2 OSf f f Ay SIQ W LINIS 2
contributes to AD progression.

We discovered that By, inhibits cholesterol and
isoprenoidqfarnesylpyrophosphate (FPP) and geranylgeranylpyrophosphate
(GGPP)) synthesis, reducing protein prenylation in neuronssexptm 4., and

in TJCRND8 mouse brains.

Autophagy relies heavily on prenylated proteins such as Rabs. Autophagy is
altered in AD and reversing autophagy dysfunction improves pathophysiology
and rescues memory performance in TgCRND8 mice. We showed that
autophagic flux is blocked meuronstreated with A4, andin TQCRND8 mouse
brain. Autophagy dysfunction is caused by inhibition of prenylation because
GGPP normalizes autophagic flux in cultured cells and in vivo. Rab7 is required
for autophagy progressio Rab7 localization to autophagosomes is reduced in
Ab.rtreated neurons and GGPP corrects Rab7 prenylation and subcellular
localization.

When autophagy is compromisedells may resource tprotein secretion to
alleviate stress, although this also may @2 NJ -G ANB 2 y AAINS | RA
released in extracellular vesicles (EVs). Autophagy blockade may increase EVs
secretion. We isolated EVs from N2a cells and N2¥APgtlls by
ultracentrifugation and density gradient and characterized them using light
sattering asymmetric flow field fractionation electron microscopy and image
flow cytometry. Using trypsin protection assays we have determined that the
majority of A is located at the EVs surface, but around ~25% is present inside
EVs.

Our studies identif the reduction of protein prenylation as a key mechanism of
autophagy dysfunction and pridike spread in AD and will provide evidence of
treatments in vivo with diseasmodifying value.
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Role of 2pore domain potassium channels in spontaneous pathological pain
Dr. Cristian Acosta

Facultadde Ciencias MédicdslEMCONICET,Universidad Nacional de Cuyo, Menhgdxaatorio de
Neurobiologia del DoloArgentina.cacosta@fcm.uncu.edu.ar

Pathological pain affects 1 out of 5 adults worldwide and is often refractory to
traditional therapies. Pagints affected by this condition exhibit debilitating
sensory abnormalities including spontaneous pain, hyperlagesia, allodynia and
paresthesias. Changes in nociceptor excitability are essential for the initiation
and maintenance of this pain. As neuronatigability is highly dependent on

the resting membrane potential (Em) we focused epaze domain potassium
channels (K2Ps) whom are main contributors to Em in primary afferent neurons.
We studied systematically 12 out of the known 15 functional K2P aisrim a
model of cutaneous inflammation and found that they exhibit a complex
pattern of expression at the mRNA level. We then focused on two K2P channels,
TREK2 and THIK1. We characterised the expression pattern for these channels
and examined their rolen pathological pain. We found that they were both
expressed by subpopulations of nociceptors and that doggulating their
expression in vivo resulted in exacerbated spontaneous pain in rats also in a
model of cutaneous inflammation. Importantly, TREKRpears to limit
spontaneous pain by hyperpolarizing a subpopulation of-diBding G
nociceptors, while THIK1 seems to play a role in both, peptidergic and non
peptidergic nociceptors. Taken together, our findings put selective activation of
K2P channelas a new potential target to treat spontaneous pain.

Role of pannexin 1 in the chronic pain: a preclinical study

Dr. Luis Constandil Cordova

Universidad de Santiago de Chile, Laboratorio de Neurobidligle,
Phone56 2 2718 1092

luis.constandil@usacti

Pannexin 1 (panxl1) is a largere membrane channel expressed in many
tissues of mammals, including neurons and glial cells. Panx1 channels are highly
permeable to calcium and adenosine triphosphatase (ATP); on the other hand,



they can be opened by RTand glutamate, two crucial molecules for acute and
chronic pain signaling in the spinal cord dorsal horn, thus suggesting that panx1
could be a key component for the generation of central sensitization during
persistent pain. In this study, we examinduketeffect of three panx1 blockers,
namely, 10panx peptide, carbenoxolone, and probenecid, oafl€x windup
activity and mechanical nociceptive behavior in a spared nerve injury
neuropathic rat model involving sural nerve transection. In addition, the
expression of panxl protein in the dorsal horn of the ipsilateral lumbar spinal
cord was measured in sural nertransected and sharoperated control rats.
Sural nerve transection resulted in a lower threshold feneflex activation by
electric stimulationof the injured hindpaw, together with persistent mechanical
hypersensitivity to pressure stimuli applied to the paw. Intrathecal
administration of the panxl1 blockers significantly depressed the spineflé€x
wind-up activity in both neuropathic and shagontrol rats, and decreased
mechanical hyperalgesia in neuropathic rats without affecting the nociceptive
threshold in sham animals. Western blotting showed that panxl was similarly
expressed in the dorsal horn of lumbar spinal cord from neuropathic aachsh
rats. These results constitute the first evidence that panxl channels play a
significant role in the mechanisms underlying central sensitization in
neuropathic pain.

IMT504 for the treatment of chronic pain: Preclinical observations and

translational perspective

Dr. Pablo R. Brumovsky

Instituto de Investigaciones en Medicina Traslacional, CONJGIE8rsidad Austral,Facultad de Ciencias
Biomédicas, Argentina

Phone54 0230 448 2699

pbrumovs@austral.edu.ar

Chronic pain, which can be inflammatory peuropathic in nature, affects
millions of people around the World. Unfortunately, an important number of
patients do not see a proper solution to their problem, in part due to the fact
that most drugs currently available to treat pain have limited effycaad/or

exert serious adverse effects. Such scenario reinforces the need of further
research and the identification of new analgesic drugs that could help chronic
pain  patients. IMT504 is an oligodeoxynucleotide (ODN) with
immunomodulatory and tissue repaproperties, as shown in various human
disease animal models. Recently, we showed that IMT504 prevents or abolishes
the progress of pain in rats with sciatic nerve crush, alssifing neuropathy



that exposes the injured animal to up to 21 days of pamthis conference,
results demonstrating the efficacy of IMT504 for the control of chronic
inflammatory or neuropathic pain will be presented. The results suggest the
potential of this ODN in diverse chronic pain conditions, in turn prompting the
transhtion to humans suffering pain. Such potential will be elaborated by
presenting the steps taken thus far in relation to the validation of IMT504 as a
therapeutic agent for the treatment of inflammatory or neuropathic pain in
humans, through the developmenf a phase-Il clinical trial.

Neuroactive steroids and central neuropathic pain

Dr. Florencia Coronel

Instituto de Biologia y Medicina Experimer@ONICET, Laboratorio de Nocicepcion y Dolor Neuropatico,
Argentina

Phone: 54 11 4783 2869

mflorcoranel@gmail.com

Neuropathic pain develops in nearly 70% of patients with spinal cord injury
(SCI). These patients, already burdened with the disability of paralysis,
emotional trauma and spasticity, must contend with severe unrelenting pain
that is refracory to conventional treatment. The precise mechanisms
underlying neuropathic pain after spinal injury remain elusive. However, central
sensitization involving the hyperexcitability of dorsal horn neurons in the pain
pathway is known to be mediated byMethyl-D-Aspartate receptor (NMDAR),
and the activation of glial cells, with the subsequent release ofnomiceptive
mediators, also play a crucial role. Previous work from our laboratory and
others has shown that progesterone, a neuroactive steroid, exerts
neuroprotective and promyelinating actions in the injured spinal cord. Further,
we have recently reported that this steroid may offer a promising perspective in
pain modulation. In this work, we used a recognized model of central
neuropathic pain to studythe effects of progesterone on the expression of
NMDAR subunits and protein kinase C (PKC), key players in the process of
central sensitization at the spinal level. Injured animals receiving vehicle
showed weHestablished mechanical and thermal allodyrfain elicited by
innocuous stimuli), and a significant increase in the spinal expression of all the
NMDAR subunits and PKC. Interestingly, animals receiving progesterone did not
develop mechanical allodynia and showed reduced sensitivity to cold
stimulation. In these animals, the expression of NMDAR subunits and PKC
remained similar to control levels. In addition, progesterone was also able to
reduce glial cell activation and the production of proinflammatory cytokines



which strongly contribute to the pablogy of central neuropathic syndromes.
Our current investigations add new data to further stimulate the study of
neuroactive steroid$ased therapies and may open new avenues to prevent
chronic pain after central injuries.
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Signaling mechanisms regulating cns myelination

Wendy B. MacklinKathryn Bercury, Hannah Hathaway and Teresa Wood
Department of Cell and Developmental Biology, University of Colorado School of Medicine, Aukd&h CO,

The mTOR signaling pathway is a ubiquitous signal integrator for numerous
growth and survival factors, guidance cues and differentiation drivers. In the
central nervous system (CNS), it impacts the development of neurons and glia.
Oligodendrocyte diffrentiation and myelination are tightly regulated,and we
have shown thatAkt and mammalian Target of Rapamycin (mTOR) are
important regulators of CNS myelination in vivo. mTOR functions through two
distinct complexes, mTOR complex 1 (MTORC1) and mTORG®Gi2dimg to
either Raptor or Rictor, respectively. In order to establish whether both
MTORC1 and mTORC2 have unique functions during CNS myelination, we
conditionally ablated either Raptor or Rictor in the oligodendrocyte lineage in
vivo. Initial studiesde SG SR LINPGSAya FTNRBY 2f A3J2RSy
nucleotide phosphohydrolase (CNP) promoter. In Cx# X Raptor fl/fl mice
(RaptorcKO mice) myelination in the spinal cord was dramatically impaired. By
contrast, when Rictor(mTORC2) was comparalgleted, it has far less impact

on myelination. However, in recent studies we deletedRictor selectively in
oligodendrocyte progenitor cells using the platelet derived growth factor
receptor alpha promoter (PDGERre). Interestingly, a significant redigt of
myelination was seen in PDG@&®re X Rictorfl/fl(RictorcKO) mice.
Unexpectedly, this dysmyelination was seen in corpus callosum rather than in
spinal cord. These studies suggest that there are regional effects of mTOR
signaling in oligodendrocytesnd that mTORC1 and mTORC2 are both
important for myelination. These studies also indicate that the specific
promoter used for deletion may change the impact of the deletion, and that



there may be compensation for loss of mTOR signaling, depending on tvaen t
deletion occurs during the differentiation of the cells. These studies were
supported by NIH R37 NS082203.

NG2glia: old friends or new strangers? Implications and roles in the

adult brain

LedaDimou
Molecular and Translational Neuroscience, DepNeadirology, Ulm University, Germany

Glial cells in the adult brain are very diverse and some of them represent
the stem and progenitor cells of the CNS. My talk will focus on the adult
oligodendrocyte progenitor cells, also known as NfB&, in the intact
and injured mouse brain. The widespread interest in this glial cell
population raises from their unique properties, as adult NgHa
represent the only proliferating cell type in the adult brain parenchyma
outside the neurogenic niches and continuousBnerate -in a region
specific mannermature, myelinating oligodendrocytes. However, their
functions in the adult CNS and the mechanisms regulating their behavior
under both physiological and pathological conditions are still not
resolved. Additionally, itis still widely unknown whether NGflia
comprise a homogeneous or heterogeneous population. Interestingly,
NG2glia were found to build postsynapses for neurons and axons, with
still unraveled roles. To tackle these questions, we use various tools such
as novel transgenic mouse lines, transplantation experiments, conditional
depletion of proliferating NG#glia, proteomic and transcriptomic analysis
as well asn vivolive imaging of these cells in the adult mouse cerebral
cortex. By these techniques we meeable to reveal new insights into the
functional role of NGlia in the intact and injured brain.

The dialogue between oligodendrocytes and axons in the process of

neurodegeneration and neuroprotection
Dr. Jorge Correale
Instituto de Investigaciones Nmlogicas Dr Raul Carrea, FLENI, Buenos Aires, Argentina

Results from immunological, genetic and histopathology studies have
demonstrated that Multiple Sclerosis (MS) is not only an inflammatory disease,
but also a neurodegenerative conditi@rowing knovedge indicates that



oligodendroglial dysfunction can contribute to neuropathology in classical
neurodegenerative diseases and their respective mouse models. The study of
oligodendrocyte (OGEgJependent axonal function and survival represents a
new aspectof CNS neurodegenerative pathophysiology.Although myelin is
traditionally viewed as an inerihsulating structure, it has become clear that
myelin is metabolically active, allowing themovement of macromolecules into
the periaxonal space, with important fational impact on axonal nutrition and
neuronal survival.Disruption of oligodendroglial proteins participating in
various cellular functions may interfere, directly or indirectly, with efficient
metabolic coupling between OGDs and axons, ultimately aljesixon integrity

and functionSeveral studieshave demonstrated that lactate is critical for
neuronal energy supply during increased activity, and that interfering with its
pathway will result in neurodegeneration. As astrocytes are essentially the only
cells containing glycogen in the adult CNS, glycogen metabolism followed by
glycolysis provides a source of lactate to other cells. Studies combioitg
astrocytes and OGDs have demonstrated that astrocytes transfer energy
metabolites directly to OGDs, wdh in turn support the metabolism of neurons
and axons. Connections between astrocytes and myelinating cells occur via gap
junctions formed by connexins (Cx) in the plasma membranes of two adjacent
cells; Cx form channels that allow the exchange of smalkcules between
connected cellsAlthough most of the alternative energy transported from
astrocytes consists in lactate, ketone bodies and pyruvate can also be produced
by astrocytes and thus contribute to neuron energy supplies. Overall, the role of
OMs in supporting axons at a metabolic level is of obvious relevance to various
myelin diseases. The close link in the aroyelin unit makes them cellular
partners, and further contributes to the understanding of how pathological
alterations can spread aass white and grey matter boundaries.

Experimental demyelination models: effects of apotransferrin administration

Juana PasquinVanesa Mattera and Jorge Correale
Dept Quimica Biolégica, IQUIFIB. Facultad de Farmacia y Bioquimie@OXBBET

Previousresults from our laboratory showed the puhifferentiating effect of
apotransferrin (aTf) (intracranially injected) on oligodendroglial cellsibativo
andn vitro. In addition, the remyelinating effect of aTf was demonstrated in
two different models ofdemyelination such as cuprizone intoxication and
hypoxiaischemia (H/l) and in an iron deficiency model of hypomyelination.In
H/I, we observed that the intranasal (iN) administration of human aTf provides
neuroprotection to the brain. Treatment with aTfdeceswhite matterdamage,



neuronal loss and astrogliosis in different brain areas, increasing the
proliferation of oligodendroglial precursor cells in the subventricular zone. All
these data induced us to develop a less invasive technique to deliver #¥ to
CNS. Exosomeswere isolated from human and mouse plasma, as well as from
neuroblastoma (N2a) and oligodendroglioma (€23 cell lines and astrocyte
primary cultures. Exosome characterization was conductedby Western blot,
dynamic light scattering (DL&hd scanning electron microscopy (SEM), all of
which showed that the nanoparticles had been isolated in pure conditions and
without integrity modifications and were thus able to be loaded with aTf. The
presence of TfR was also detected in all the extralzelvesicles studied,as well

as their ability to bindaTf.

Obtainingexosomes with a clearly defined active therapeutic cargo such as Tf
and with a surface marker to ensure the targeting of recipient cells may
constitutea promising approach to nanomedicine.
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Spinal circuits for somatosensation and movement
Martyn Goulding
Salk Institute for Biological Studies Molecular Neurobiology Laboratory, La Jolla, USA

Animals use a variety of sensory modalities to interact with and explore the
environment in which they move. Of particular importance is the
somatosensory system, which monitors the internal and external state of the
body during movement. Very little is currently known about how
somatosensory information is processed and gatedheyspinal cord. Using a
sophisticated suite of genetic tools, we have begun to functionally dissect the
cutaneous arm of the somatosensory system, which plays a central role in
generating many of the protective and affective behaviors animals dis@ay .
studies have led to the identification of a number of excitatory and inhibitory
cell types that play key roles in processing and gating noxious and innocuous
mechanosensory stimuliThis knowledge is now being used to determine how
sensory afferent feedack interfaces with the spinal motor system to control
movement and generate stimultgpecific motor reflexes.



Brainstem circuits for the control of locomotion

Maria Soledad Esposito
Silvia Arber Lab, Friedrich Miescher Institute for Biomedical Res&agsel,
Suiza

The ability to move between places is an essential animal behavior that
fascinated researchers since the beginning of neuroscience. Today we know
that spinal cord circuits control the basic locomotor pattern determined by intra
and interlimb coordination, however, supraspinal commands are indispensable
in order to initiate locomotion. Classical experiments based on electrical
microstimulation identified brain regions with the ability to elicit locomotion
but in most cases, the coexistencef functionally different neuronal
subpopulations may have led to controversial results. In my talk, | will describe
recent findings on the cellular and functional organization of brainstem motor
centers in which specific neuronal subpopulations contqi@basing aspects of
motor behavior such as locomotion or immobility.

NEURONAL NETWORKS FOR MOTOR CONTROL

Lidia Szczupak
IFIByNECONICEUBA, CABA, Argentina

Neural networks that control animal movement are, on one hand, hierarchically
organized and, on # other hand, highly distributed. The study of such
networks requires the implementation of experimental strategies that allow
simultaneous recordings at multiple levels within the nervous system to
evaluate how these levels interact to generate a cohelmtiavioral output.

The nervous system of leeches presents unigue advantages for the
understanding on how motor control networks function. Leeches display robust
locomotive and defensive behaviors. The simplicity of the organism structure is
reflected in te relative simplicity of its nervous system formed by a chain of
identical ganglia flanked by two brains, one in the head and the other in the tail.
Neurons in each ganglion are not type representative units but they play well
defined functions, that arecomplementary shared with as few as one other
neuron to very few other neurons.

The study of how the crawling motor pattern is organized in the leech nervous
system had shed light on the role played by motoneurons in motor control.
Previously conceived asere output units, motoneurons shape the crawling
motor pattern via recurrent inhibitory circuits, and through the interaction with
the central pattern generator. Thus in addition to wietlown proprioceptive



feedback mechanism, the output of motoneuronarficipates in the pattern
generation.

The results obtained throughout the analysis of the crawling network do not
contradict the hierarchical nature of motor networks but shed light on how the
processing of feedforward and feedback signals are essergiathpe a
behavioral output.

Neural mechanisms of leg proprioception and motor controlmosophila
Jhon Tuthill
University of Washington, Seattle, USA

Animals rely on an internal sense of body position and movement to effectively
control motor behawr. This sense of proprioception is mediated by diverse
populations of internal mechanosensory neurons distributed throughout the
body.

My lab is trying to understand how proprioceptive stimuli are detected by
sensory neurons, integrated and transformed dentral circuits, and used to
guide motor output. We approach these questions using genetic tools,
vivotwo-photon imaging, and patehlamp electrophysiology iBrosophila We
recently found that the axons of fly leg proprioceptors are organized into
distinct functional projections that contain topographic representations of
specific kinematic features: one group of axons encodes tibia position, another
encodes movement direction, and a third encodes bidirectional movement and
vibration frequencyWhole-cell recordings from downstream neurons reveal
that position, movement, and directional information remain segregated in
central circuits. These feedback signals then converge upon motor neurons that
control leg muscles.

Overall, our findings reveal how lowdimensional stimulug the angle of a
single leg joint¢ is encoded by a diverse population of mechanosensory
neurons. Specific proprioceptive parameters are initially processed by parallel
pathways, but are ultimately integrated to influence motautput. This
architecture may help to maximize information transmission, processing speed,
and robustness, which are critical for feedback control of the limbs during
adaptive locomotion.
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Cellubr targets of tyrosine kinase inhibitors in Amyotrophic Lateral Sclerosis
Luis Barbeito
Instituto Pasteur de Montevideo, Uruguay

Inhibitors of type Ill tyrosine kinase have demonstrated therapeutic benefit in
oncologic, inflammatory and fibrotic diseased/e have previously shown
evidence that posparalysis survival of SOD1G93A rats can be significantly
extended by the masitinib, a drug currently in phase 3 clinical trials for ALS.
Masitinib is uniqgue among many other All&/elopmental drugs because it
exerts protection in SOD1G93A rats when treatment starts after overt paralysis
onset, potentially reproducing the clinical setting in ALS patients.

Masitinib targets a highly selective profile of tyrosine kinases including CSF1R,
KIT, PDGR, Fyn and Lyn.Through inhibition of CSF1R, masitinib strongly
reduces gliosis and the emergence of aberrant glial cells in the ventral horn of
symptomatic SOD1G93A rats. In the feigable muscle extensor digitorum
longus (EDL), posgiaralysis treatment with masitihi significantly decreases ¢
Kit-expressing mast cells that accumulate close to denervated motor plates.
Masitinib treatment starting after paralysis onset dramatically reduces the
number of degranulating mast cells and delays NMJ denervation, as compared
with vehicletreated rats.

In the sciatic nerve of symptomatic SOD1G93A rats, a subset of reactive
Schwann cells expresses CSF1 an@4|Lwhich stimulate macrophage
proliferation and activation through CSF1R. Additionally, a subset of invading
macrophagesxpress stem cell factor, which promotes the proliferation and
differentiation of mast cell precursors through activation efit. Furthermore,

a subset of chymase+ macrophages accumulate and pack together with
neutrophils, likely exacerbating the focakrve pathology. Treatment with
masitinib for 15 days from paralysis onset, prevents the appearance of mast
cell/neutrophil aggregates and reduces the number of 4pivagocytic
macrophages. Remarkably, the treatment also significantly decreases axonal
pathology and demyelination, as compared to vehickated rats.These
findings further strengthen the rationale for treating ALS with tyrosine kinase



inhibitors, in particular masitinib, and indicate novel pathogenic pathways in the
central and peripheral neous systems involving inflammatory cells, the
emergence of which is likely associated with paralysis progression.

Astrocyte Trad F2 NYAy 3 DNRGgGK CFOG2N) . St wm
Oligomers in Alzheimer's Disease Model.

Prof. Flavia C A Gomes
Instituto de Ciéncias Biomédicas, Rio de Janeiro, RJ,-209Arazil, fgomes@icb.ufrj.br.

Alzheimer disease (AD) is characterizeg progressive cognitive decline,
increasingly attributed to neuronal dysfunction induced by amyloid 2 £ A 32 Y S
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investigated. Given the key roles of astrocytes in synapse formation, plasticity,
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activation and trigger abnormal generation of reactive oxygen species, which is
accompanied by impairment of astrocyte neuroprotective poteritiavitro We

further show that both murine and uman astrocyte conditioned media (CM)
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Astrocytes as active players of the innate immune system: Another layer of

astroglial heterogeneity?

Dr. Alberto Javier RameArgentina
Laboratorio de Neuropatb 2 ANl a2t SOdzA | NE LyaidAddzZiz RS . A2f 23N
CONICET, Facultad de Medicina, Universidad de Buenos Aires, Buenos Aires, Argentina

Reactive gliosis involving activation and proliferation of astrocytes and
microglia,is a widespread but largely complex and graded glial response to
brain injury. Astroglial population has a previously underestimated high
heterogeneity with cells differing in their morphology, gene expression profile,
and response to injury. Over the lagears we have been studying whether
astrocytes may behave as facultative innate immunity cells after CNS injury.
Classical innate immunity activation in the absence of infection relies on the
Damage Associated Molecular Patterns (DAMP) release by dyliagRAMPs
behave as ligands of the Pattern Recognition Receptors (PRR), suchliae Toll
(TLR), RAGE and others. Using a combination of mathematical modeling, in vitro
and in vivo experimentation, we have been able to show that astrocytes
essentially behve as facultative cells of the innate immunity response that
classically follows brain damage. While classical innate immunity pathways such
as those involving RAGE, TLR4/NFkB and DR&fd activated by released
DAMPs, astrocytes are also key playerdeatermining the interaction with local

and peripheral professional immune cells. Moreover, detailed histological
studies and ewivo culture experiments have shown that only a subset of
astrocytes seems to have the immune and neuroinflammatory role in
expaimental focal brain lesions and they can be specifically targeted by
dendrimeric nanoparticles. This additional layer of neurobiological complexity
can also be explored for therapeutic purposes oriented towards controlling
neuroinflammation in the injuredrain.

Are neuroinflammation and astrocytes key elements inDOPAinduced

dyskinesia in Parkinson's disease?

Prof. Elaine DeBel

Department of MFP®hysiology, FORP, University of Sdo Paulo, Av. Café, s/no, Ribeirdo Preto, S/414040
Brazil. Cerdr for Interdisciplinary Research on Applied Neurosciences (NAPNA), S&o Paulo, Brazil.
eadelbel@usp.br.

Inflammation in Parkinson's disease (PD) is a new concept that has gained
ground due to the potential of mitigating dopaminergic neuron death by
decreasing inflammation. The solution to this question is likely to be complex.



We propose here that the significance of inflammation in PD may go beyond the
nigral cell death. The pathological process that underlies PD requires years to
reach its full extent. growing body of evidence has been accumulated on the
presence of multiple inflammatory signs in the brain of PD patients even in very
late stages of the disease. Because newroorogliaastrocyte interactions play

a major role in the plasticity of neurahresponse to-DOPA in possynaptic
neurons, we focused this review on our recent results -8©fOPANduced
dyskinesia in rodents correlating it to significant findings regarding glial cells and
neuroinflammation. We showed that in the rat model of RDOPAiInduced
dyskinesia there was an increased expression of inflammatory markers, such as
the enzymes COX2 in neurons and iNOS in glial cells, in the dopamine
denervated striatum. The gliosis commonly seem in PD was associated with
modifications in astroytes and microglia that occur after chronic treatment
with [-DOPA. Either as a cause, consequence, or promoter of progression of
neuronal degeneration, inflammation plays a role in PD. The key aims of current
PD research ought to be to elucidate (a) thimd sequence in which the
inflammatory factors act in PD patient brain and (b) the mechanisms by which
neuroinflammatory response contributes to the collateral effects -@fAPA
treatment.
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Manuel MameliPhD

Department of Fundamental Neuroscience, The University of Lausanne, Lausanne, 1005,
Switzerland.manuel.mameli@unil.ch

In everyday life, proper behavioral responses when foreseeing an unpleasant
event are necessaryof survival. Neurons in the lateral portion of the
epithalamic nucleus habenula (LHb) are excited upon a negative event.
Furthermore, after conditioning, LHb neurons show excitation when the
conditioned stimulus is presented (Matsumoto and Hikosaka, 2083\ever,
whether synaptic adaptations occur within the LHb during learning, allowing
anticipating an aversive stimulus, remains unknown. We hypothesized that,
during the formation of an association between an external stimulus and the
successive adminigttion of a punishment, plasticity at excitatory synapses
occurs in the LHb. To investigate this issue, we interrogated synaptic
transmission onto LHb neurons in acute brain slices from animals at different
stages of learning using an active avoidance pgrad30 trials/day, 5 days).

The animals learned to avoid a footshock preannounced by a tone already from
GKS aS0O2yR IyR UGUKANR aSaaizya oafSIN
footshocks and the CS randomly, not contingently. 24h after trainingiee2

we measured spontaneous excitatory postsynaptic currents (SEPSC) in acute
brain slices containing the LHb. The frequency of sEPSCs, but not amplitude,
was significantly increased in the LHb of learners, compared to control mice.
Recording trains dEPSCs revealed similar paimdse ratios between learners

and controls. We then measured AMPA and NMDA currents elicited by
electrical stimulation within the LHb, observing a significant increase in
AMPA/NMDA ratio in learners compared to controls. Ferthore, this
AMPA/NMDA increase was observed when evoking EPSCs using uncaged
glutamate in the proximity of dendrites. These data suggest that learning to
predict an aversive stimulus engages pgghaptic strengthening at excitatory
synapses in the LHb.
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Sadegh Nabavi PhD

Danish Research Institute of Translational Neuroscience (DANDRITE), Denmark Department of Molecular
Biology and Genetics, Aarhus University, Denmark. snabavi@dandrite.au.dk

It is shown that longterm potentiation (LTP) is the cellular basis of memory
formation. However, since all but small fraction of memories are forgotten, LTP
has been further divided into early LTRL(EP), the mechanism by which short
term memories are formedand a more stable late LTRIKLP), by which lorg
term memories are formed. Remarkably, it has been shown that-aiiRe can

be stabilized if it is preceded or followed by heterosynapticTP. According to
Synaptic Tagging and Capture (STC) hypothe&iBPds stabilized by capturing
proteins that are made by-LTP induction. The model proposes that this
mechanism underlies the formation of late associative memory, where the
stability of a memory is not only defined by the stimuli that induce the change
but also by events happening before and after these stimuli. As such, the model
explicitly predicts that a shotterm memory can be stabilized by inducing
heterosynaptic L TP. A main project in our lab isto test this hypothesis.
Specifically, weare testirtgvo explicit predictions of STC model: 1) A shertn
memory can be stabilized by induction of heterosynaptic LLTP. 2) This
stabilization is caused by the protein synthesis feature-loTB. To do this, using
optogenetics, weare engineering a shogtm fear memory. Subsequently,
weare examining if optogenetic delivery ofLIP to a second pathway
converging on the same population of neurons in the amygdala does stabilize
the shortterm fear memory. To be able to engineer natural memory by
manipulating sgaptic plasticity weare developingataeplor optical activation
system which permits selective manipulation of distinct neuronal populations
with precise temporal and spatial resolution.
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Sebastian P. Fernandez, PhD

Institut de Pharmacologie Moléculaire et Cellulaire, CNRS, Nice, France.Université Cote d'Azur, Valbonne,
France. sebastian.fernandez@ipmc.cnrs.fr

The stress response per se is beneficial, however wheponses are
disproportionate or excessively lotiged, they become maladaptive. As such,
traumatic experiences and social stress promote the onset of psychiatric
disorders, including pathological anxiety, major depression and inability to
socially perform.Perhaps not surprisingly nicotine dependence 8 Bhore



common in psychiatric patients. The prevalence of this comorbidity and the
complex interactions that occur between the two underlying disorders
guestions the strategy that consists to deal with easttity separately or
consider only that one increase the vulnerability. We demonstrate that the
interaction between stress (a major factor in depression etiology) and nicotine
dependence occurs at the level of the ventral tegmental area (VTA). We show
that chronic social stress increases activity of VTA dopamine neurons, causally
resulting in depressivike behaviors such as social aversion and anhedonia.
Strikingly, mice that received nicotine in the drinking water are more sensitive
to stress, and bottbehavioral and cellular maladaptations are triggered by a
single defeat episode. Blocking R2 ®7 nicotinic acetylcholine receptors
(nAChRs) prevents, respectively, the development and the expression of social
stressinduced neuroadaptations. Using nesamatomical tracers and -fos
immunohistochemistry we identify the laterodorsal tegmental nucldLBTg) as

a source of cholinergic input to the VTA that is activated by stress. ekictp
recordings in LDT®p-VTA cholinergic neurons revealed that this cell
populations increases firing in response to chronic stress, consistent with
increased cholinggic tone. We then used conditional expression of inhibitory
DREADDs via viral stereotaxic injections in the LDTg. Silencing of LDTg
cholinergic cells during stress was sufficient to prevent dopaminergic cellular
maladaptations and depressiamlated behaiors. Our results pinpoints to a
specific circuit dysregulation in relation to stress disorders, nicotine addiction
and depression.
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Mariano SoizeReilly, PhD

Instituto de Fisiologia, Biologia Molecular y Neurociencias (IFIBYNE), Universidad de Buenos Aires, Consejo

Nacional de Investigaciones Cientificas y Técnicas (CONICET), Buenos Aires, Argentina. soizareilly@gmail.com
mariano.soizareilly@inserm.fr

Loss or reduced function of the serotonin transporter (Slc6a4/SERT) during early
development has paradoxical lotgrm effects in adult life by increasing
vulnerability to depression and anxiety. However, the basis for these
dewelopmental effects is not known. Here, we show that during an early
postnatal period, (P®10), Slc6a4/SERT is transiently expressed in a subset of
layer 56 pyramidal neurons of the prefrontal cortex (PFC).-BERT+ neurons
establish glutamatergic synags with a number of subcortical targets, including
5-HT and GABA neurons in the dorsal raphe nucleus (DRNoBIRN circuits



develop postnatally, coinciding with the period of PFC Slc6a4/SERT expression.
Complete or cortesspecific ablation of SERT ieases the number of functional

PFC glutamate synapses ontéH% and GABA DRN neurons. ThistBFIRN
hyperinnervation is replicated by early postnatal exposure to the SSRI
fluoxetine from P2to P14, which also causes Hagjing emotional deficits and
dampens the activation of the PFC in response to stress. Targeting the PFC
SERT+ neurons with pharmacogenetic tools, we show that chemogenetic
inhibition of these neurons enhances the emotional deficits caused by early life
exposure to SSRIs. Overall, outad@entify specific PFC descending circuits
that are targets of antidepressant drugs during the perinatal period. We
demonstrate that developmental expression of SERT in a subset of PFC neurons
controls synaptic maturation of PR@DRN circuits and thataladaptive
changes of these circuits, induced by early exposure to SSRIs, play a central role
in behavioral responses to stress.
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Multipotent cells as mediators of peripheral nerve regeneration

Dr. Patricia Setton
IQUIFIBCONICEUBA, CABA, Argentina

Demyelination is one of the hallmarks of tMallerian degeneration (WD)
process andcell therapy is among the strategies under study to induce
remyelination. Results from our group obtained in a reversible model of WD
induced by the crush of the rat sciatic nerve demonstrated the spontaneous
migraton of endogenous or transplanted bone marrow mononuclear cells
(BMMC) exclusively to the injured nerve. Once in the ipsilateral nerve, some
BMMC colocalize with Schwann cell markers and nerve fiber markers. In this
context, our group is currently diggingto the regenerating effects of BMMC
and adiposaderived mesenchymal stem cell transplant upon injury in terms of
axon morphology and function, neuropathic pain amelioration and the
corresponding underlying mechanisms. In addition, studies underway are
seeking to optimize cell recruitment to the lesion area through pharmacological
and nanotechnological resources. So far, results hint aeeficial role for



multipotent cells in nerve injury and suggest they could be useful adjuvants to
anti-inflammatory/analgesic drug treatments.

Restoring the connectomes of regenerated retinal bipolar neurons following a

tissue-disrupting retinal lesion in adult zebrafish.
Stenkamp DebordhMcGinn TE, Galicia C, Mitchell DM
Professor, Biological Sciences, UniveditdahoMoscow, ID 83843051 USA

We previously reported strikingly normal morphologies and functional
connectivities of regenerated retinal bipolar neurons (BPs) in zebrafish retinas
sampled 60 days after a ouabaimediated lesion of inner retinal neuran(60

dpi) [McGinn et al., 2018, Neurosc38(1):120136]. Here we report early steps

in the birth of BPs and formation of their dendritic trees and axons in
histologically regenerated retinas following retinal injury. Zebrafish were
subjected to ouabaimediated lesion that destroys inner retinal neurons and
spares photoreceptors and Miiller glia, and were sampled at 13, 17, and 21 dpi,
a time frame over which plexiform layers-eenerge, and which corresponds to
the initial appearance and accumulation @fd populations of BPs (PK€and
nyx:mYFP). Sequential BrdU, then EdU, incorporation reveals that similar
fractions of PKICG+ BPs and Hu+ amacrine/ganglion cells are generated at the
same times, suggesting that the sequence of neuronal production dustimtal
regeneration may not strictly match that observed during embryonic
development. The sparsely distributegyx::mYFP BPs were examined for
morphological detail by confocal microscopy, tracing, morphometric analyses,
identification of cone synaptic atacts, and rendering/visualization. Apically
projecting neurites (=dendrites) of regenerated BPs sampled at 13, 17, and 21
dpi are either truncated, or display smaller dendritic trees when compared to
controls. In cases where BP dendrites reach the optekiform layer (OPL),
numbers of dendritic tips are similar to those of controls at all sampling times.
Further, by 1317 dpi, BPs show patterns of photoreceptor connections that are
statistically indistinguishable from controls, while those sampled atdpi
slightly favor contacts with double cone synaptic terminals over those of blue
sensitive cones. These findings suggest that dendrites of regenerated BPs that
reach the OPL establish normal photoreceptor connectomes, albeit with some
plasticity. Throup 21 dpi, basalbprojecting neurites (=axons) of regenerated
nyx::mYFP BPs traverse long distances, branch into inappropriate layers, or
appear to abruptly terminate, making them difficult to trace. Collectively, these
findings suggest that, after a lesi that destroys BPs and their postsynaptic
partners, but spares their presynaptic inputs, maturation and pathfinding of



regenerated BP axons is delayed compared to formation and maturation of
their dendritic trees.

3D Retinal Organoidglew Frontiers ér Stem Celbased Clinical Applications

M. Valeria Cantesoler, PhD

Associate ProfesseDepartment of Ophthalmology
University of Colorado School of Medicine

12800 East 19th Avenue, Mail Stop 8311

Aurora, CO 80045

Human induced pluripotent stem cell®ilPSC) provide a unique tool for the
development of in vitro models of retinal diseases as well as therapeutic
strategies to regenerate the diseased retina. Recent progress in our ability to
generate hiPS@erived three dimensional retinal tissue that ads mimic the

in vivo retinal microenvironment and tissue organization open new frontiers for
their use in clinical applications. This talk will present and overview of the
current-state-of-the art in retinal organoids; discuss the challenges and
opportunities these systems present for clinical applications; and describe new
directions being pursued in the context of potential therapeutic approaches.
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Neuroprotection of photoreceptors as a therapeutic strategy in retinal

degeneration

Thomas G CotteAniRuizLopez, AshleByrne and Sarah Roche
School of Biochemistry and Cell Biology, University College Cork, Ireland
t.cotter@ucc.ie

Retinitis pigmentosa (RP) is a degenerative disease leading to photoreceptor
cell loss. Mouse models of RP, such as the rd10 mouse have cathaur
understanding of the disease, allowing for development of potential
therapeutics. Our group has demonstrated that the synthetic progesterone
analogue 'Norgestrel' is neuroprotective in two mouse models of retinal
degeneration. We have elucidate@weral mechanisms by which Norgestrel



protects photoreceptors, such as wpgulating growth factors and damping of
glia cell activity. This presentation will outline the mechanism and action of
Norgestrel's neuroprotective effects.

Dams of poshatal day(P) 10 rd10 pups were given a Norgestepplemented

diet (80mg/kg). Upon weaning, pups remained on Norgestrel. Tissue was
harvested from P1#50 rd10 mice. Norgestreliet administration provided
significant retinal protection to P40 in mice. Alteratioms microglial activity
coincided with significant protection, implicating microglial changes in
Norgestrelinduced neuroprotection.

Utilizing primary cultures of retinal microglia and 661W photorecetiitar cells,

we show that rd10 microglia drive neural cell death. We reveal a novel role of
Norgestrel, acting directly on microglia to reduce jmflammatory activation

and prevent cell death. Norgestrel effectively suppresses cytokine, chemaokine
and dangefassociated molecular pattern molecule (DAMRpression in the
rd10 retina. Remarkably, Norgestrel -tggulates fractalkindCX3CR1 signalling
1000fold at the RNA level. Fractalkh@X3CR1 signaling has been shown to
protect neurons by regulating retinal microglial activation and migration.
Ultimately, these results present Norgestrel as a promising treatment for RP.

Vascular and nofvascular alterations in retinopathies: towards a change in
the therapeutic strategy
Sénchez M.Cecilig Ridano M.E, Subirada P.V,.Paz M.G, Lorenc V.E3, Luna D2, Barcelona

P. F, VaglientiM.V 1.

1 Centro de Investigaciones en Bioquimica Clinica e Inmunologia (CIBICI), Consejo Nacional de Investigaciones
Cientificas y Técnicas (CONICET), Departamento de Bioquimica Clinica, Facultad de Ciencias Quimicas,
Uniwersidad Nacional de Cérdoba, Cérdoba, Argentina.

2 Centro Privado de Ojos Romagésmdacion VER, Cordoba, Argentina.

3 Department of Ophthalmology, The Johns Hopkins School of Medicine, Baltimore, MD, United States

Neovascular retinopathies are leadioguses of irreversible blindness. Although
vascular endothelial growth factor (VEGF) inhibitors have been established as
the mainstay of current treatment, clinical management of these diseases is still
limited. As retinal impairment involves abnormal nasgularization and

neuronal degeneration, we evaluated here the retinal functionality and the
behavior of neureglial injury markers using the oxygerduced retinopathy

(OIR) model in mice treated or not with atMEGF mAD.

Postnatal day 17 OIR mouse rets showed the highest neovascular profile and
exhibited neureglial alterations as well as retinal functional loss, which
persisted until P26 OIR. Remarkably, although-¥BiGF treatment in P17 OIR



improved retinal vascularization, neither n@ascular or functional alterations
were attenuated. These results suggest that, in addition to neovascularization,
retinal neurodegeneration should also be considered an important pathogenic
component of the disease highlights the importance of wascular alterabns

in proliferative retinopathies and the need of seeking new therapeutic agents
targeting both neovascular and neurodegenerative processes to treat this
multifactorial disease.

Molecular Mechanisms of PEDF Peptides in Retinal Degenerations

S PatricidBecerra
National Eye Institute, National Institutes of Health, Bethesda, MD, U.S.A.
becerras@nei.nih.gov

The generation of retinoprotective peptides that activate specific and selective
targets in the eye is of interest due to their high potential therafie value in
retinal dystrophies. The wedlstablished actions of pigment epitheliuderived
factor (PEDF)and its involvement in controlling retina homeostasis, make this
protein a prime candidate for future ocular therapeutic applications. PEDF
exerts nairotrophic, neuroprotective, antiangiogenic, gliastatic, antioxidant and
antiangiogenic effects in the retina. It protects the retina from degeneration
processes induced by cell death, pathological neovascularization, tumorigenesis
and inflammation. Stud& on protein structure and function have
demonstrated that the multiple actions of PEDF rely on specific epitopes
distributed throughout the protein and interactions with several targets,
including specific surface receptors, orphan receptors or other gimst
Mapping of the biological active regions has made possible the isolation of
individual and specific activities of this multifunctional protein. Protein
fragmentation and chemical peptide synthesis have been employed in the
design of small peptides #h have retained independent activities of PEDF
cellulo, ex vivand in viva Peptides of 17 residues designed fromthe PEDF
neurotrophic domain recapitulate the properties of its fldhgth protein of
about 400 residues. They hinder photoreceptor celatth by binding the PEDF
receptor and stimulating its phospholipase activity to liberate fatty acids from
phospholipids, which in turn act on downstream signaling cascades. Our
findings point out that the neurotrophic PEDF peptidesact via the PEDF receptor
on extrusion of intracellular calcium, attenuation of calpain activity and
regulation of Bcl2, Bax, and Aif for photoreceptor survival. The current
knowledge of the molecular mechanisms of PEDF will be discussed.



This work was supported in part by th@ramural Research Program of the
National Eye Institute, National Institutes of Heallmummercial disclosures:
NONE.
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Progressie Rglycoprotein overexpression and its relationship with SUDEP
Alberto Lazarowski
ClinicaBiochemistnDepartment FFyBUniversityof BuenosAires,Argentina

Sudden unexpected death in epilepsy (SUDEP) is the major cause of death in
those patients suffering from refractory epilepsy (RE), witddold higher risk
relative to the normal population. SUDEP risk increases with seizure frequency
and/or seizureduration as in RE and Status Epilepticus (Sglydeprotein (P

gp), the product of the multidrug resistadiBCBIMDR1 gene, is a detoxifyg

pump that extrudes drugs out of the cells and can confer pharmacoresistance to
the expressing cells. Neurons and cardiomyocytes normally do not expggss P
however, it is overexpressed in the brain of patients or in experimental models
of RE and SE-gp was also detected after brain or cardiac hypoxia. We have
previously demonstrated that repetitive pentylenetetrazole (Rifiduced
seizures increase -§p expression in the brain, which is associated with
membrane depolarization in the hippocampus, amd the heart, which is
associated with fatal SE. SE can produce hypssiemic altered cardiac
rhythm (HIACR) and severe arrhythmias, and both are related with SUDEP.Our
results suggest that the highly accumulated burden of convulsive stress results
in ahypoxic heart insult, where-§p expression may play a depolarizing role in
cardiomyocyte membranes and in the development of the ECG changes, such as
QT interval prolongation, that could be related with SUDEP. We postulate that
this mechanism could expig in part, the higher SUDEP risk in patients with RE
or SE.
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Epigenetic changes induced by antiepileptic drugs and their relevance in
epilepsy

Luisa Rocha Arrieta
Dept. Farmacobiologia, Centro de Investigacion y de Estudios Avanzados, México

In the treatment of epilepsy, antiepileptic drugs (AEDSs) represent a group of
exogenous factors that can induce epigenetic modifications and alter the
structure of chromatin. Epigenetic changes such as DNA methylation, histone
modifications and synthesis, as well #% function of noncoding RNAs
(ncRNA), are part of the cellular environment of the brain with epilepsy.
However, many of these changes can be induced by the sole administration of
AEDs. Alterations in the chromatin structure induced by the AEDs calt iresu
changes in the gene expression of various factors involved in the pathology of
epilepsy, both to the benefit of the disease and to the detriment of it. This
presentation will focus on reviewing the epigenetic modifications induced by
AEDs widely useid the clinic. It is important to consider that although AEDs are
widely used to control epilepsy and other neurological diseases, their epigenetic
effects are not considered. On the other hand, the knowledge of the epigenetic
changes induced by AEDs regents new possibilities in the development or
optimization of treatments for the patient with epilepsy.

Kainic acid as a preclinical experimental model for the study of new molecules

for the treatment of epilepsy and neurodegenerative diseases.

Antoni @ming-34 Carme Auladélt5 Jaume Fol&?, Ester Verdaguéf5 Rubén Dario Castro
Torre$458 Miren Etchett&é234 Oriol Busquetg-34

1Departamento de Farmacologia, Toxicologia i Quimica Terapéutica, Facultad de Farmacia i Ciencias de la
Alimentacién, Universidad de Barcelona, Barcelona, EspB@partamento de Bioquimica i Biotecnologia,
Facultad de Medicina i Ciencias de la Salud, Universidad Rovira i Virgil, Reus, TarragonaBispaiaal
Research Networking Centre in NeurodegetiegaDiseases (CIBERNED), Madrid, Sthagtituto de
Neurociencias, Universidad de Barcelona, Barcelona, ESpegimartamento de Biologia Celular, Fisiologia e i
Inmunologia, Facultad de Biologia, Universidad de Barcelona, Barcelona, EBgpdatamero de Biologia
Celular y Molecular, C.U.C.B.A., Universidad de Guadalajara y Division de Neurociencias, Guadalajara, Jalisco
México.

Kainic acid (KA) is a ndegradable analog of glutamate, and a potent
neurotoxin that acts through glutamate receptordiosving affinity for non
NMDA ionotropic receptors, specifically kainate receptors (KAR). In rodents,
local or systemic administration of KA triggers a pattern of repetitive seizures
for several hours, followed by a latency period, and a subsequent spomigne
onset of seizures (Befri 1985, BerAri and Cossart 2000, Nadler 1981). These



seizures cause brain damage, often associated with the aberrant formation of
new synapses, simultaneously with an increase in the density of kainate
receptors, glial activadn, deregulation of cellular homeostasis and a
consequent loss of hippocampal neurons (Blumcke et al. 2000, Cavazos et al
2004, Dudek et al 2002, Kondratyev and Gale 2004, Lee et al 2002, Niquet et al
1994, Pitkanen and Sutula 2002). These alterationssarglar to those that
develop in the most frequent epilepsy in adult humans, temporal lobe epilepsy
(TLE) (Engel et al., 1989). In this way, the KA experimental model, in addition to
reproducing the TLE, allows the understanding of neuronal death mechanis
present in neurodegenerative diseases, such as Alzheimer's disease and
Parkinson's disease (Pitt et al., 2000; Hynf et al., 2004; Meredith et al., 2009). In
recent years, different studies have shown the participation of MAPK pathways
in the mechanismsof neuronal death and inflammation, characteristic of
neurodegenerative diseases (Chang and Karin 2001, Che et al 2001, Ferrer et al
2005 ; Harper and Wilkie 2003; Lin et al., 2013; Kamat et al., 2014). In particular,
the JNK pathway has been broadly rethto neurodegenerative disorders.Our
studies have shown a reduction in neuronal death and absence of astrogliosis
observed in the hippocampus dhk3’ - and Jnk/ - mice after treatment with

KA. The results obtained withnk1’ - mice are novel, sircthe role of this
isoform in neurodegenerative processes is demonstrated for the first time. In
addition, these results have allowed us to demonstrate the efficacy of a
molecule Licochalcone A (1A¢ through the inhibition of JNK1, caused a
reduction in the seizure pattern in rodents. In addition, it reduced the
phosphorylation levels of JNK, as well as its activity. In additio#y prevents
neuronal degeneration of the hippocampus, increases -fnvival
antiapoptotic mechanisms, reduces papoptotic biomarkers, and reduces cell
stress and neuroinflammatory processes. Therefore, our results suggest that the
inhibition of JINK1 by L& has neuroprotective effects and that; it could be a
potential new approach for the treatment of epileptic status and
neurodegeneration.

Identification of epileptogenicity markers from the register of individual

neurons in patients candidates to epilepsy surgery

Silvia Kochen

Epilepsy Center, Ramos Mejia y El Cruce HospitatCONECET, Buenos Aires, HROWICEUBA Buenos
Aires, Argentina



Epilepsy is the most frequent disease of neurological diseases. Patients who do
not respond to pharmacological treatment (30%) may benefit from surgical
treatment. In some cases, for the identification of the epilepsy zone (BZ)
electrical activity must be recorded during the crisis of epilepsy with
intracerebral macro and microelectrodes (EEGi). The use of microelectrodes
allows the registration of multiple neurons, as well as those of local field,
simultaneously, with theregistration of large neurons, participation in the
different scales, more accurately identify the EZ and the new biomarkers. This
line of research will affect the health of patients, the most selective surgery of
the EZ with less risk of irreversible cidye and / or motor sequelae. On the
other hand, it is a tool to better understand the dynamics of the neural
network.
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YIL1-Studying synaptic transmission at the level of indiual synaptic vesicles
Natali L. Chanaday R.

UT Southwestern Medical Center

Coupling of synaptic vesicle fusion and retrieval constitutes a core mechanism
ensuring maintenance of presynaptic function. Recent studies have shown the
coexistence of severandocytic pathways in neurons, with diverse kinetics and
temperature dependencies. Using optical methods, we study the recycling of
single and multiple synaptic vesicles in cultured hippocampal neurons.,
including their kinetics, calcium and temperaturepgedence. Our goal is to
understand the underlying molecular mechanisms coupling different modes of
exocytosis to different endocytic routes.

YIL2-Dietary restriction promotes tissuespecific reprogramming of circadian
gene expression

Victoria Acosta Rdiguez
UT Southwestern Medical Center

Caloric restriction (CR) extends lifespan in many species, yet the mechanisms
are unclear. Our previous studies showed that CR protocols involve- a 2h
temporal restricted (TR) feeding followed by 22h of fasting, altltth impact

on health. Thus, it is unclear whether the timing, frequency or amount of food
intake is the critical factor that improves metabolic fitness.

Here, we investigated how feeding conditions modulate the circadian (24h)
profile of gene expressioin the hypothalamus and 3 major metabolic tissues:
liver, white and brown adipose tissues. We developed an automated feeders to
fed mice either during the day or the night, with or without 30%CR.

We found complex tissuspecific circadian changes in m/RNexpression
induced by both timing and amount of food intake. While feeding time
determined the circadian profile of core clock genes in the liver and WAT, it did
not affect expression in the BAT and hypothalamus. Remarkably, despite the
core clock machiery remaining unchanged; the profile of metabolic genes such
as leptin followed feeding time in BAT. Thus, revealing misalignment within the
BAT. Altogether, these results show that metabolic tissues integrate
environmental (feeding and day/night cycles)dasystemic signals in a tissue
specific manner.



Integrating these tissuspecific signatures with metabolic outcomes may help
elucidate the mechanism by which dietary restriction extends longevity,
revealing a link between circadian clocks and healthygag

YIL3-Behavioral plasticity and action selection Drosophila

Ezequiel Axel Gorostiza
IFEGCONICEUNC

Phototaxis is an iconic example for behaviors dominated by innate components
or preferences. Such preferences likely reflect evolutionary admptatto
predictable situations, and the behaviors dominated by them have traditionally
been conceptualized as hawired stimulusresponse links. Perhaps therefore,
the centuryold discovery of plasticity in Drosophila phototaxis has received
little attention. Experiments performed by McEwen demonstrated that wing
defects, caused by mutation or damage, profoundly affect phototaxis in walking
Drosophilal. The fact that manipulating an unrelated organ, such as wings,
affects phototaxis contradicts the assumdthrdwired organization of this
behavior, suggesting that it may not be a simple stereotypic and automatic
response, but that it contains at least a certain element of flexibility. To explore
this hypothesis in our laboratory, walking flies were tested tfeir light/dark
preference in several different behavioral tests. Interestingly, light/dark
preference tested in walking flies is dependent on various aspects of flight. If
flying ability is temporarily compromise, photopreference reverses
concomitantly Neuronal activity in circuits expressing dopamine and
octopamine, respectively, plays a differential role in photopreference,
suggesting a potential involvement of these biogenic amines in this case of
behavioral plasticity. We conclude that flies momithbeir ability to fly, and that
flying ability exerts a fundamental effect on action selection in Drosophila. This
work suggests that even behaviors which appear simple and -\Waedi
comprise a valugriven decisiommaking stage, negotiating the external
AAlbdzr GA2Y GAGK GKS FYAYIFIfQa AYUGSNYL f
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Antonela Bonafina
IBCNCONICEUBA
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During development, neural stem cells and their derivative progenitor cells give
rise to all theneurons of the nervous system. The transition of proliferative



progenitor cells to fullydifferentiated neurons is controlled by intrinsic
programs, as well as extrinsic environmental csegsh as neurotrophic factors.

In this work, we stdied the role of glial cell linderived

YSAdZNPGNRLIKAO FIOG2NJ oD5bCO FyR AGa N
and differentiation of cortical neural precursors cells (CNPs) both in the
developing cortex2 S aK2¢ GKIFI G D5bC FyR DCwhwm
neocortex during the period otortical neurogenesis. We show that GDNF
0KNRdAK Ada NB O S LJi ZeNdwalD Capdcity of mguker o A
CNPsinduced by FGF2, promoting neuronal differentiation. While GDNF leads to
decreasedLINP f AFSNI A2y 2F OdzZ §dzZNER hbt &3
glutamatergic cortical precursoenhances its proliferation. Moreover, analysis

2T O2y RA (-lnéckoltinicedsBows ancrease in the number of cycling

cells during cortical developmenitVe also show that GDNF treatment of CNPs
resulted in a marke increase in neuronal populatiorand promoted
morphological differentiation even in the presence of FGF2. Analysis of
newborn O2 Yy RA (i A 2 Mdfidfient BhiCavshews a reduction in dendritic
length in a subpopulation afingulate cortical neurons in vivdhis result is in
agreement with our previous findings indicatitig & G KS D5bCk DCyv
plays a crucial role in the development of hippocampal dendatiaors (1).
¢23SGKSNE GKS&aS NBadZ Ga AyRAOFGS GKI
role inregulating the proliferative condition and the differentiation of CNPs to
cortical or hippocampal neurons. The evidence obtained gives new
opportunities to study the function of GDNF meurodevelopmental diseases
characterized by cognitive deficits.

YIL5-Sex hormone effects in brain mitochondria: at the crossroads of
neuroprotection and aging

Sandra Zérate
INBIOMED (UBBONICET), Facultad de Medicina, Universidad de Buenos Aires, Buenos Aires,
Argentina

Sex steroids have pleiotropic effects in thaib, preserving neural function and
survival. Loss obvarian hormones after menopause is often associated with
synaptic and cognitive impairmentnd increased risk of neurodegeneration,
processes also highly linked to mitochondria (My$function. In his line, we
study the role of ovarian hormones in the maintenance of a healitayral



function in the hippocampus, specially focusing on MT. To this aim, we use an
animal modebf surgicalinduced menopause in Wistar rats.

Our data show that hippocampal Mfrom ovariectomized (OVX) rats exhibit
reduced activerespiration and ATP production rates. This MT dysfunction is
correlated with changes in itsnembrane lipid profile resulting in a higher
peroxidizability index and lower cardiolipin contewith altered fatty acid
profile. Our results suggest that ovarian hormone loss induces ahdiotype
similar to an agingelated one in terms of higher susceptibility to membrane
peroxidation together with impaired MT bioenergetic capacity. Also, we are
currently dudying the expression and function of Humanin (HN), a
mitochondriatderived peptide with cytoprotective,metabolic, and anti
inflammatory effects. Our data in vivo show that HN colocalizes with astrocyte
markers and its expression decreases in the hippgmes of OVX rats. Also,
there is a positivecorrelation between the expression of HN and GFAP,
suggesting that ovarian hormone lopsomotes functional and morphological
changes in astrocyes, which could affect astroglial supgponeuronal function
and may represent an underlying mechanism for synaptic dysfunctiofadn

we show that HN prevents synapse loss in cultured hippocampal neurons
exposed toglutamate. Also, our results in cultured astrocytes show that ovarian
hormones positively regulatelN epression and releas®ur study could help
find new therapeutic targets for interventions that may promote a healthier
lifespan for posimenopausal women.

YIL6-Tell me the way you live, | will tell the way you are: The impact of
sensory and motor stimlation on the epigenetic control of steroidogenic
related genes in the rat hippocampus

Maria Florencia Rosseti
ISALCONICEUNL

Environmental enrichment (EE) promotes neuronal protection through various
mechanisms ofaction. Neurosteroids are steroid hoomes synthesized de
novo from cholesterol or steroidgdrecursors in various brain regions and they
have positive effects on neurogenesis, synamannectivity and cognitive
performance. We analyzed the effects of a shHernm EE on theMrna
expression ad DNA methylation state of steroidogenic enzymes in the
hippocampus. For thagoung adult (9&day-old) and middleaged (366eday-old)
female Wistar rats were exposed to sensory (SE) or motor (ME) enrichment



during 10 days and compared to animals housedeunstandard conditions

(SC). SE was provided by an assortment of objects that included plastic tubes
and toys; for ME, rodent wheels were provided. In young adilihals, both SE

YR a9 AYyONBlIaSR (G(KS Ywb! -HSEehiyfes andl 2 v
decreased the expression of P450arom. In addition, SE increased the
NI yAONR LIavAd2 y L y2ITSNB A WA y It &3 a-® gemizLINE >
expression in both young atltand middleaged animals compared to SC. These
results suggested that aged rats would require a more prolonged stimulus than
young animals to observe a similar effect. We found hypomethylation at the
ph-w 3IASyS 06aArAidsS RO LINRPRdAdzOG68 bé -HSPR | ¢
promoters produced by ME, in young adult rats. The fact that two different sites
2T GKS / LD pramiterlaltefed tipelr methylation patterns depending

on the EE, suggest that these sites could be potential regulatory stimulus
specfic sites. In middleged rats, ME decreased methylation levels at a cis
FOGAYy3 StSYSyid !-Rpromptdr. Aliogekher,tthegeresnitan i 0
propose that sensory and motor stimulation differentially regulate the
transcription of steroidogenic enzymeshrough epigenetic mechanisms
associated with differential promoter methylation in the young and aged rat
hippocampus.
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YIL7-Compartmentalization of antagonistic Ca2+ signals in developing
cochlear hair cells

Marcelo Javier Moglie
INGEBCONICET

The normal maturation of the auditory pathway relies on a critical
developmental perioadtharacterized by the firing of sensandependent action
potentials by cochlear inner hair ce(I$1Cs). Spiking activity produces the influx

of Ca2+ throughvoltagegated channels which in turtriggers the synaptic
release of glutamate onto dendrites of the auditory nerve, leading to the
propagation of the spontaneous activity throughout the auditory system. On
the other handHCs are the postsynaptic targatefferent cholinergic neurons

from the brainstem. At thiss @ y I LJAS>Y /I ub SYdNEB KN
receptors is coupled to the activation of Cazdependent K+ channels to
hyperpolarize the IHC. Thus, efferent Ca2+ influx is inhibitory, oppdiseng



excitatory Ca2+ signal produced during IHC firing. The aimurofvork was to
investigate the mechanisms that allow segregation of excitatory versus
inhibitory Ca2+ effects within the sma#ind diffusionally compact IHCs.
Electrophysiological recordings combined with swgdield confocal Ca2+
imaging experimentsevealed the existence of multiple efferent Ca2+ entry
hotspots which were closely positioned &dferent Ca2+ entry sites within a
single IHC. This finding was confirmed by IHC reconstruciioasnanometer
scale using serial section electron micrograpi)(ESuggesting that efferent
Ca2+ spread could invade afferent synapses. However, recordings from
postsynaptic boutons ofauditory nerve neurons showed that even high
frequency stimulation of efferent fibers failed wossactivate and trigger the
synaptc release of glutamateEfficient compartmentalization of Ca2+ signals
was accomplished by: i) sidlynaptic cisterngevealed in EM reconstructions,
juxtaposed to cholinergic contacts; ii) a fast Ca2+ extrupathway mediated

by SERCA pumps; iii) andemyvstrong Ca2+ buffering in IHC cytoplasm. Thus,
efferent fibers maintain its inhibitory signature and modulate spontaneous
activity in thedeveloping IHC.

YIL8-Revealing expectancy signals in the barrel cortex using repetitive
spatiotemporal multiwhisker stimulations

Matias Goldin
UNIGCNRS

The central nervous system (CNS) processes incoming sensory information in a
way that reflects itpreparedness for an expected input. Perception is therefore
built by selective brain operationshere the body site, its actions and the
sensory context are integrated to generate expectatidwsuronal signatures of
those expectations and particularly to a violation of an expected stimdwe
been recorded in animals and humans. Where are those signals genetated?
the predictive coding hypothesisl, expectancy signals are generated in high
cortical areas. However, it is debat#dthese signals are present in a primary
sensory cortex. After a survey of the literature éxpectancy signals in the CNS,

| will present electrophysiological evidence for sensory responsekarprimary
somatosensory cortex (S1) related to expectation. We used the rat vibrissal
system by applying highly predictable tactile inputs using a-v@disker
stimulator2. Multiple singleunit recordings, local field potentials and current
source density were obtained in the whisker regiorSdf of anaesthetized rats.



A stimulation pattern of successive whisker deflections (stimuli profile
previously obtained3,4) from the front to the back of the isker pad was
repeated many timesluring a training phase and truncated patterns, where the
target whisker was missing, wepgesented at random times (with 5 % chance)
to follow the eventual build up of expectancy signals.

Our preliminary results show thahe stimulus history can reconfigure the
activity in the barrelcortex so that responses to truncated inputs resemble
responses to the full pattern of stimulatioklltimately, our project shall reveal
how the brain compares sensory incoming informationithw inner
representations of the world, an essential operation for identifying salient
events.

YIL9-ERP Correlates of recognition semantic memory after active versus
passive memory retrieval

Jorge Mario Andreau
IBYMECONICET

Most of the Event Relatedoential (ERP) studies of memory utilize recognition
tasks (e.g., old/new item memory [Curran et al., 2006 ; Rugg et al., 1998 ; Rugg
& Doyle, 1994 ]). Recently, a cued memory recall task has been used to study
associative memory retrieval. We introducedreodification to the latter and
studied recognition memory process after an associative memory task. Twenty
subjects were train to learn five pairs of arbitrary fractal images. We then
evaluated semantic associative memory process through a delayed paired
association (DPA) task and a delayed matctsample (DMS) control task. EEG
activity was recorded while subjects looked at a cue stimulus and, after 1s
delay; decided if the target stimulus matched the cue (DPA condition), or if it
was identical to thewe (DMS condition). Therefore, they resembled traditional
old/new studies except the memory trace was different not only between the
two conditions (par/no pair, same/different), but also between the two tasks
(DPA/DMS). Critically, in DPA, the recognitieemory required active memory
retrieval, while the recognition in DMS did not. When comparing the ERP
activity between the two tasks, no familiarity effect was found (e.g., FN400
component [Curran et al., 2006]) since all stimuli were equally familidheo
subjects. Interestingly, we found differences between -PBOms, and 320
520ms with a posterior topography. Those differences could be consider as a
neural correlate of active associative LTM retrieval.



YIL10-Neuroendocrine regulation of postprandl dieresis in Rhodnius
prolixus
Natalia Capriotti

Centro Regional de Estudios Genémicos, Universidad Nacional de La Plata, Argentina

Given that hematophagous insects ingest large quantities of blood in a single
meal, they should undergo a rapid postprdial diuresis to maintain the
homeostasis. The diuresisrisgulated by serotonin and neuropeptides, which
modulate the secretory activity of theéMalpighian tubules and the fluid
transport and peristaltic waves in the anterior midgut. Diurdisisshes 4 hpost
bloodmeal (PBM), when antiiuresis processes begi@CHamide is a brain gut
neuropeptide precursor conserved in insect genomes. ginesiological role of
CCHamide has been studied in Drosophila melanogaster and Bombyx mori,
where it modulates feeithg behavior as an orexigenic factor. Here, we report
that the neuropeptide RhoprCCHamide (RhoprCCHa) is involved in the
regulation of the postprandialiuresis in Rhodnius prolixus, a triatomine insect
which is a vector of Chagas disease. €Rpression 6 RhoprCCHa gene was
downregulated by RNA interference in this insect, obtairamg85% of gene
silencing and we found a dual effect of RhoprCCHa in the diuresis. Our results
point to an inhibition of immediate excretion (10 to 45 min. PBM) and a
stimulation of dieresistowards the end of the process (90 to 240 min. PBM).
Using in vitro approaches we confirmed effect of RhoprCCHa inhibiting the
fluid transport by the anterior midgut stimulated with 5Hifd an increasing in

the secretion rate by stimulate Malpighian tubules.The opposite role in
different structures was not reported previously for amguropeptidergic
system in insects. It seems to reflect the necessity of a tight regulation of the
volumes excreted in hematophagous, and thus avoiding alefe the diuresis

that wouldendanger the homeostasis
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OC1-Dopaminergic Neurodegeneration and Neuroinflammation: Modulation
by IGHF gene therapy

Macarena Lorena Herreta AndreaOtamendil, Osvaldo Martin Basmadjianl,
Leandro Gabriel Champarinil, Eugenia Fakbimakhart2, Franco Jugtruz

Dolcetti2, Victor Alejandro Molinal, Maria José Bellini2, Claudia Beatriz Herefiul
1 Universidad Nacional de Cérdoba, Facultad de Ciencias @sjiDapartamento de Farmacologia, Instituto

de Farmacologia Experimental de Cérdoba (HEEBYICET, 2 Universidad Nacional de La Plata, Facultad de
Ciencias Médicas, Instituto de Investigaciones Bioquimicas de La Plata (INIBIOLP), CONICET

Insulinlike growth factor 1 (IGR) is emerging as a powerful neuroprotective
molecule since most brain disorders are accompanied byll@Eficiency
and/or resistance. IGE has a wide variety of functions and its study could
provide the basis to prevent the deleterioeffects of neurodegeneration. The
aim of this study is to explore the effects of {Ggene therapy on different
experimental models of neurodegeneration and neuroinflammation. Under an
experimental model of PD, hippocampal 1GRene therapy has importan
effects on neuronal activity that could explain, in part, the improvement in
working memory dysfunction that we observed after 20 days of
neurodegeneration in rats injected with-@HDA. ICV IGF gene therapy
induced a restorative effect in the hypothatas of senile rats with DA
dysfunction, and a significant improvement in motor performance in aged rats.
Besides, in a clinical assessment of frailty in female and male mice we observed
cognitive and motor improvements in the groups injected with -IGF
Neuroinflammation comprises glial cells activation and the release of pro
inflammatory molecules, which is a normal response oriented to protect neural
tissue. With regard to this, IGFgene delivery to astrocytes in vitro reduces
their inflammatory respors to LPS. Besides, KGEFexerts neuroprotective
actions in a TBI, which triggers the activation of glial cells in the cortex. Our
results provide a support to develop new therapeutic approaches.

OC2-Familiar face recognition in the primate brain
Sofia landi, Winrich Freiwald

Rockefeller University

We have known for some time that there is a network of brain regions for face
recognition. However, attempts at finding how and where face familiarity is
encoded in the brain have proven inconclusive. We ulsedtional magnetic



resonance imaging (fMRI) in macague monkeys to measure brain activity as
GkKSe t221SR i LA OUGdzZNBa 2F 20§KSNJ Y
unfamiliar to them. Activity in the entire fagarocessing system increased in
response to te faces of longerm acquaintances. Additionally, these faces
prompted the activation of two previously unknown faselective areas. One is
located in the perirhinal cortex (PR), a region that has been associated with
declarative memory and the other one embedded in a region involved in
audiovisual integration and social knowledge: the temporal pole (TP). These
two areas showed a nonlinear response as blurred faces became gradually
visible, becoming abruptly active when the faces of familiar monkegsine
recognizable. We are now exploring the electrophysiological properties of
singlecell and neural populations in these areas. Preliminary results confirm
our fMRI study: we found a high fraction of famelective cells tuned to
familiarity. Individuakells encoded specific familiar faces, and unfamiliar faces
that were similar in shape or appearance failed to elicit the same neural
responses. TP and PR emerge thus as special regions within the macaque face
processing system that encode individual fianifaces.

OCz3:Interoceptive associations in addiction to smoked cocaine
Laura Alethia de la Fueritel ucas Sedefiol, Sofia Schurmann3, Camila
Ellmann3, Silvina Sonsogni2, Laura Bellucio2, Eduardo Canepa2, Enzo

Tagliazucchi4, Teresa Torralva3, Agustaiiézl
1 LPENNCYT, 2 Laboratorio de NeuroepigenétitBA, 3 NRENCyT, 4 COCUTBA

Contemporary neurocognitive models of drug addiction underscored the role of
interoception. In these models, interoception is defined as the sensing and
processing of bog signals to serve a homeostatic function related to the onset
and maintenance of addictivieehavior. In this work we assess the relation
between interoception and smoked cocaine dependence with a multimodal and
multi-dimensional approach. We use the Hesabdetection (HBD) task and
related Heart Evoked Potential (HEP) recordings at baseline (interoceptive
accuracy) and during learning. We combined this behavioral and
electrophysiological data with structural and functional connectivity analysis of
the man interoceptive hubs. Smoked cocaine dependent subjects presented
ongoing psychophysiological measures of enhanced interoception accuracy
(HBD & HEP); accompanied by structural and FC tuning of interoceptive
networks. Our findings support both specializeffiects of smoked cocaine on
interoception, and also provide direct empirical evidence for drug models
suggesting that hypeinteroception processing is a key aspect in addictions.



Thus, multimodal assessment of interoception could serve as a potential
domain to asses clinical and neurocognitive characterization of
psychophysiological and underlaying neurophysiological adaptations in
addiction.

OC4-Memory deficits in transgenic McGiR-Thyl-APP hemizygous rats
Daniela Salas Federico Filippinl, EdgavrKisiukl, Pilar Canall, Anna Di
Tomas Liorol, Sonia Docarmo2, A. Claudio Cuello2, Maria Veronica Baez1,

Diana Jerusalinskyl
1 IBCN, 2 Departamento de Farmacologia y Terapéuticas Universidad McGill

McGillR-ThyXAPP Wistar transgenic (Tg) rats, with hum@RP under the
Thy1.2 promoter, bearing the Swedish and Indiana mutations corresponding to
familial AD in homozygous condition, had been reported to show significant
cognition deficits at 3 months of age. On the other hand, hemizygous Tg rats
show a more gbtle phenotype. In this work, 6 and 13 month old hemizygous Tg
males and their WT litter mates rats were individually left to freely explore an
open field (OF) for 5 min and tested at 24 h; the numbers of crosses in the floor
were recorded. There were ndifferences between WT and Tg groups during
the training and the number of crosses significantly decreased in the test
compared with training. Rats were then trained in an inhibitory avoidance task
(IA) of a mild electric foot shock and tested at 24 h t@laate longterm
memory (LTM). Latency to go accross a door to get into a dark compartment
where the rat will get the shock, was recorded. There were no significant
differences in training latencies between animal groups. 24 h later, test
latencies were ignificantly higher than training latencies for WT rats, while
there were no significant differences for Tg rats. Therefore, both Tg and WT rats
are able to habituate to the OF, keeping LTM; on the other hand, WT animals
learned and remembered the IA at 24, while the Tg were not able to
remember it, evidencing deficits in these sort of associative memory involving
aversive and spatial components.

OCA5:The interplay between behavioral pattern completion and pattern
separation for retrieval in a cuelegraded context
Magdalena MirandaFacundo Morici, Dinka Piromalli Girado, Francisco Gallo,

Weisstaub Noelia, Pedro Bekinschtein
Laboratorio de Memoria y Cognicién Molecular, INCyT




Because our environment is permanently evolving, it is crucial for episodic
memory to remember our previous experiences despite environmental changes.
Computational models have suggested the existence of a pattern completion
process by which networks could retrieve entire memories from partial or
degraded cues. The CA3 region of tiippocampus was proposed to mediate
this computation by the plastic enhancement of the recurrent collateral
connections of CA3 neurons that were active during learning. In this work, we
manipulated the amount of cues available during retrieval (test phasea
spontaneous object recognition task to investigate the function of CA3 NMDA
receptors (NMDAR) for pattern completion. We show that pharmacological
intervention of hippocampal CA3 NMDAR receptors impairs retrieval of the
object location memory only ken cues are degraded, while similar
manipulations in the dentate gyrus have no effect. Moreover, while the context
alone is enough o guide retrieval of the object memory under partial cues,
antagonists of NMDAR in the test phase prevent this retrievads@Hindings
suggest that NMDAR in CA3 are necessary for the retrieval of spatial memories
when the amount of environmental information is reduced, and that plastic
changes in the dentate gyrus and CA3 are important to define if behavioral
pattern separaitbn or pattern completion occurs when exposed to a modified
context.

O@.-Dissoeating reconsolidation and extinction of contextual aversive
memory in female rats using midazolam treatment and reinstatement
paradigm: influence of reactivation time span

Jagueline Maisa FranzeMarceloGiachero, Leandro José Bertoglio
Department of Pharmacology, Federal University of Santa Catarina, Florianopolis, SC, Brazil

Females (FEM) have particularities in contextual aversive memory (CAC).
Reactivated aversive memosiemay follow alternative outcomes which are
dependent on duration of reactivation session. Although the time course of a
CAC after retrieval has been well characterized in male rats, this temporal
pattern is still unexplored in FEM. We aimed to investighie passage from
reconsolidation to extinction of memory combining CAC, different reactivation
time span, midazolam and a reinstatement procedure in FEM. Rats were trained
and, on the following day, rats were exposed to differenerposure times (1,

2,5, 7, 10 or 30 min) that were followed by MDZ administration. Given that
FEM showed a decrease in freezing expression with the increase in the number
of re-exposures to the CAC, we used a reinstatement strategy that allowed



dissociating the effect of MDZhanemory. Our findings showed that when the
reactivation session lasted®min, memory returned to a labile state sensitive
to disruption by MDZ and memory showed no reinstatement. Whemao
reactivation session was performed, memory was directed tanettbn and
MDZ was able to disrupt the retention of this process and memory showed
reinstatement, but, memory was insensitive to MDZ effect when reactivation
session lasted -10 min. In summary, combining pesactivation MDZ
treatment with a reinstatemat protocol, we managed to dissociate the
mutually exclusive processes of reconsolidation and extinction in FEM rats.
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OC.-Temporal mapping of adutborn granule cells integration in two major
local inhibitory populdions of the hippocampus
Ayelen I. Groismasung M. Yang, Alejandro F. Schinder

Laboratorio de Plasticidad Neuronal, Fundacion Instituto Leloir (CBBWCET), Buenos Aires, Argentina

Adult neurogenesis provides a continuous pool of new granule &{s) that
participate in information processing in the dentate gyrus of the hippocampus.
We studied how GCs become integrated toward maturation into the preexisting
circuit of the adult mouse dentate gyrus. We chose two major population of
GABAergic intereurons (INs) of the hippocampus: Parvalbumin expressing cells
(PV) and Somatostatin expressing cells (SST). We combined optogenetics and
acute slice electrophysiology to activate PV or SST and GCs, retrovirally labeled,
at different stages of maturation ral studied their connectivity in both
directions, interneuron to GCs and viceversa. We built a temporal map of
synaptogenesis for each IN population and observed that connectivity between
PV and GCs (input and output) reached maturation when GCs were el& we
old. For SST, the inhibitory postsynaptic current increased gradually with GCs
development, while the GC output connectivity developed much later (>11
weeks) compared to PV. We found that PV synapses onto GCs were located
perisomatically and contributk to both feedforward and feedback inhibitory
loops within the granule cell layer. In contrast, SST contacted GCs in proximal
and distal dendrites and contributed only to feedback inhibition. These data
demonstrates that integration of new GCs within thee@xistent dentate
GABAergic network is specific of each IN population and that adult
neurogenesis promotes a lofgrm plasticity for circuit remodeling



O@.-The varieties of the psychedelic experience: association between
reported subjective effects, idings, affinity profiles and molecular structures
of eighteen psychoactive compounds

Federico ZamberlanCamila SarizRocio Martinez VivgtCarla PallavicifjiFire

Erowid, Earth Erowit] Enzo Tagliazucchi
1 COCUCOIFIBA CONICETFLENE DF- UBA* Erowid Center

Classic psychedelics are substances of paramount cultural and neuroscientific
importance. The observation of creserance and a series of empirical studies
support partial agonism at the serotonin-HbT2A receptor as a common
mechansm for the action of psychedelics. The diversity of subjective effects
St AOAGSR 0@ RATFTFSNBYy(H O2YLRdzyRa KI &
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and to the heterogeneity fotransduction pathways initiated by conformational
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Here we evaluated the hypothesis that such variety is related to the binding
affinity profiles for a range of differenbeurotransmitter and transporters
including (but not limited to) serotonin receptors. Building on previous
experimental binding affinity data in combination with natural language
processing tools applied to a large repository of reports of psychedelic
expdNA Sy 0OS& O69NRPGARQE 9ELISNASYOS =+ dzZ i
between the receptorome of eighteen psychoactive compounds correlates with
the closeness of their associated subjective effects. We also showed that the
highest correlation could bechieved by considering a repertoire of receptors.

Our methodological developments open the way to the systematic exploration

of the relationship between the binding affinity profiles and subjective effects

of other psychoactive compounds.

O@.-Leukocytesas key players in optic nerve neuroinflammation

Marcos L. ArandaFlorencia AltschulgrMaria F. Gonzalez FleitaBiego
Guerriert, Hernan H. DieguézDamian Dorfmah Ruth E. Rosenstéin

1 Laboratorio de Neuroquimica Retiniana y Oftalmologia Exjeatah Departamento de Bioquimica Humana,

Facultad de Medicina, CEFyBO, UBA/CON{CEMgratorio de inmunomoduladores y regeneracion de
6rganos, Facultad de Medicina, CEFyBO, UBA/CONICET

Optic neuritis (ON) is a condition involving primary inflamorati
demyelination, and axonal injury in the optic nerve which leads to retinal
ganglion cell (RGC) loss, and a decrease in pupil light reflex (PLR) and visual
evoked potentials (VEPS). Neuroinflammatory diseases are characterized by



disruption of the blooebrain barrier (BBB) and increased leukocyte infiltration.
The aim of the present work was to analyze the involvement of cell infiltration
on visual damage induced by experimental ON. LPS or vehicle were injected into
the optic nerve from adult male Wistaats. BBB integrity was analyzed through
Evans blue perfusion on WGFPP/WT chimeric rats. At 6 h pasS injection an
increase in albumikEvan's blue leakage and in optic nerve cellularity were
observed. At 24 h poshjection, eGFP(+) cells (likely m@phages and
neutrophils) were identify in LFSjected optic nerves. Experimental ON
induced an increase in the chemokine C@unoreactivity. The injection of
Bindarit (a CCL2 inhibitor) and bone marrow depletion (by gamma irradiaton)
significantly pevented the effect of ON on PLR, VEP amplitude, and RGC
number. In order to induce BBB breakdown, tissue plasminogen activator (tPA)
was injected into the optic nerve. tPA microinjection mimicked the effect of ON
on PLR and RGC number. These results teditet BBB integrity loss and
leukocyte recruitment plays a key role in the visual damage induced by
experimental ON.

Od0.-Lightregulation of ArylalkylamineNAcyltransferase (AANAT) and a new
potential rol in vertebrate retina

Maximiliano Nicolas RipMario Eduardo Guido
CIQUIBIG UNC

A key regulatory step in melatonin synthesis is that at which serotonin is
converted to Nacetylserotonin (NAS) by the enzyme Aralkylamine N
Acetyltransferase. AANAT is present in the retina and other regions white NA
can activate the TrkB receptor to generate neuroprotective effects. In
photoreceptor cells, AANAT activity peaks during the dark (D) and at subjective
night while activity is significantly decreased by light (L). By contrast, melatonin
synthesis, AANATxpression and activity are high during the subjective day or L
phase in chicken retinal ganglion cells (RGCs). Here we investigated the
expression of AANAT and of nonvisual opsins in enriched embryonic RGC
cultures exposed to different L conditions. Cudtsir expressed Opn4
(melanopsin), Opn3 and Opn5 which may confer intrinsic photo sensitivity.
Moreover, cultures exhibited blue L (BL) induction of AANAT immunoreactivity
and mRNA as compared with D or red L treatedcells. In addition, expression of
this enzyne was significantly increased by adenylate cyclase activator forskolin
(10 uM) in D. Interestingly, AANAT showed a localization change, from the
cytoplasm to nucleus, increasing in BL, and this effect was reversible in darkness
condition after L exposuran addition the nuclear importation of AANAT was



blocked with protein synthesis inhibitor cycloheximide (50uM) in BL. Results
suggest that AANAT is a bluenduced enzyme in RGCs controlled by cAMP,
likely playing important roles in inner retinal cells.

Friday 26'¢ 14:30¢ 15:30 /RoomC

OCl1.-Lrig2 promotes dendritic complexity, spine morphogenesis, and
excitatory synapsedrmation in hippocampal neurons
Ana Paula De Vincepffernando Cruz Alsina, Antonella Soledad Rios, Fernanda

Ledda, Gustavo Paicha
Instituto de Biologia Celular y Neurociencia "Prof. E. De Robertis" (IBCGNDNB2ET

Dendrite size and morphology are key determinants of the functional properties
of neurons, and brain disorders are due primarily to structural abnormalities of
dendrites and their connections. Distinct leucineh repeat (LRR)
transmembrane proteins are highly expressed in the brain, especially in the
hippocampus, where they play a critical role in the organization and function of
neural circuits, regulating neotrophin signaling, coordinating preand
postsynaptic compartments during excitatory and inhibitory synapse formation
and regulating synaptic plasticity.

Recently, the LRR protein Lrigl, has been described as an essential regulator of
neurotrophin signatig and dendrite arborization of hippocampal neurons.
However, the physiological contribution of Lrig2 for neuronal development
remains to be determined. Taking advantage of the postnatal expression of Lrig2
by hippocampal developing neurons, we used gaid l@ss of function assays to
examine how altered Lrig2 expression impacts dendrite morphology and
synapse formation in search for specific LRR proteins involved in
neurodevelopmental disorders.

Here we show that Lrig2 overexpression exacerbates denddtaplexity by
promoting growth and branching, in a LRR dorrdgpendent manner. Our
results also indicate that Lrig2 is expressed in jprad postsynaptic fractions,
where it controls the density of dendritic spines and increases the number of
excitatorysynaptic contacts in hippocampal neurons.



OC2-Role of cytoplasmic €os as an activator of lipid synthesis during
neuronal differentiation
Lucia Rodriguez BerdiniGabriel Orlando Ferrero2, Andrés Mauricio Cardozo

Gizzil, Florentyna Bustos Plonk8antiago Quirogal, Beatriz Leonor Caputtol
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(CONICET), Universidad Tecnoldgica Nacional, Facultad Regional Cérdoba, Cérdoba, Argentina

Cytoplasmic ¢-0os activates phospholipid synthesis by associating with
particular lipid synthesizing enzymes at the endoplasmic reticulum (ER). This
activity of cFos supports the high rates of membrane genesis required for
neuronal differentiation. In hippocampal cultures, blocking eitheiFos
expression or its activity promotes an impairment in differentiation with no
observable development of axonal processesaddition, the expression of-N
terminal deletion mutants of -€os capable of blocking only its cytoplasmic
activity produces a similar effect. Moreover, using an in utero model to evaluate
neuronal cortical migration, neurons electroporated with a shRBfdting €

Fos fail to migrate and are mostly visualized in the ventricular/subventricular
zones. Since we foundFos strongly cdocalizing with ER markers in neuronal
processes, we examined if its lipid synthesis activator capacity is exerted in
neuronsby examining CD&iacylglycerol synthase (CDS), previously described
as one of the enzymes activated byFas, and CTP:phosphocholine
cytidylyltransferasé 0 0/ / ¢i H0 X § KI {-chblide fodationId y & A
the brain. A strong interaction betweentFos and the enzymes was found by
FRET experiments together with a marked increase in CDS enzymatic activity in
the presence of recombinantleos. These results support our hypothesis that ¢
Fos plays a main role in neuronal differentiation and this inlggh achieved
through phospholipid synthesis regulation.

OQa3.-Differences on the effect of proteins of the same tethering complex on
neuronal polarity

Florentyna Bustos PlonkaSantiago Quiroga2
1 FCQ UNCCIQUIBIC, 2 FCQ UNGIQUIBIC

The initial gnals that determine polarity are largely unknown, placing the
mechanisms underlying the axon formation under the scope of our
investigation. Two interconnected process are essential for axon formation: the
axonal biochemical specification and the rapicembrane outgrowth. The



exocytic pathways that function to translocate membrane patches to plasma
membrane, undergoes by regulated non secretory exocytoses. It has been
shown in hippocampal neurons that the axolemmal expansion occurs by the
insertion of plammalemal precursor vesicles (PPVs) at the growth cone, a
process regulated by IGF1. A previous physical interaction between the vesicle
target and the membrane is necessary to fusion. This process is mediated by
thethering complexes. The exocyst compkean candidate for the regulation of
fusion of PPVs, of which the total composition is still unknown in neurons. It has
been reported that IGH triggers translocation to the plasma membrane of the
exocyst component exo70 in the growth cone, being onehef $teps at the
complex formation. We determined that several proteins of the exocyst
complex are present at hippocampal cultures in early stages of development.
More over two proteins of this complex have opposites effects on neuronal
differentiation. Theimplication of silencing sec3 in hippocampal cultures and in
utero electroporation develop abnormalities. In constrast, the effect of
suppressing sec8 remains neuronal migration and polarity non affected.

OQA4.-Inter-hemispheric hypeconnectivity and rgional metabolic hyper
activity in an experimental model of autism

Nonthué Uccelli, Martin Codagnonel,2, Nadia Levanovich3, Victoria Rosato
Siri4, Marianela Traettal,2, Leandro Urrutia3, German Falasco3, Juana

Pasquini4, Silvia Vazquez3, Analia Reinés1,2

linstituto de Biologia Celular y Neurociencia "Prof. E. De Robertis" (IBCX)QUMB2ET, 2 Catedra de
Farmacologia, Facultad de Farmacia y Bioguimica, UBA, 3 Centro de Imagenes Moleculares, FLENI, 4
Departamento de Quimica Biolégica, IQUIFIB,-OBNICET

Autism spectrum disorders (ASD) are a group of neurodevelopmental
disabilities characterized by alterations in brain connectivity and
neuroinflammation. In accordance with the lodgstance hypeconnectivity and

local hyperconnectivity hypothesis, previs studies in our laboratory with the
valproic acid (VPA) model demonstrate connectivity alterations and reactive
gliosis in the prefrontal cortex and hippocampus of VPA rats. The aim of this
work was to evaluate the brain metabolic activity and the stowetof the
corpus callosum (CC) in VPA animals. For this purpose, glial cells in the CC were
studied at PND 36 by CC1, PDBFGFAP and tomato lectin staining. Also, CC
ultrastructure was assessed by electron microscopy (EM). Evaluated by positron
emission tomography, glucose uptake was increased in local areas along the
brain of VPA rats, while it was decreased when consiiére whole forebrain.



In the CC of VPA rats, the number of CC1+ cells diminished and number of
PDGF+ cells increased, in the absence of astrogliosis or microgliosis.
Concomitantly, EM showed less myelinated axons and aberrant myelin in the CC
of VPA ratsTo sum up, VPA animals exhibit hypeetabolism in circumscribed
brain areas along with global hygoetabolism. Concurrently, CC myelination in
VPA animals is disrupted, accompanied by an altered balance in the
oligodendroglia lineage. Taking together,rdindings support the local hyper
activity and longdistance hypeconnectivity hypothesis in ASD.
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Brain Awareness Week Activities

P1:UNQBAW the IV: the last in the line of succession

Aiello Ignacio, Laura LacTrebucq, Carlos Sebastian Caldart, Malena Lis Mul Fedele

Laboratorio de Cronobiologia, Universidad Nacional de Quilmes
Presenting autharignacio Aiellg ignacioaiello@gmail.com

The Brain Awareness Week at the University of Quilmes (UNQ) was carried out in two dates: June
9th and June 15th. It was the fourth BAW event held on the south of the metropolitan area of
Buenos Aires.

On June 9th, we offered the workshd ¢ b SdzNP a OA Sy O0Sa | LI ASR (2 9I
were given to around 100 teachers, directives and education students. The lectures were
presented by specialists in the field: Ddaliana Leone (U. Di Tella), Dra. Cecilia Calero (U. Di Tella),
Lic.  Carolina Fracchia (CEMIC) and Lic. Veronica Ramirez (CEMIC).
hy WdzyS wmMpiiK:I ¢S-CENBEYyX2§RaARGOPDBdRY ail yRA
research laboratories, covering topics such as memory, visual and auditory perception, biological
rhythms, development of the nervous system, animal models and brain anatomy, among others.
The displays were specifically designed for asigiool level audience, aimed to inform as well as

to promote scientific careers. Moreover, special talks were offdrgdecognized researchers as

Dr. Rodrigo Laje, Dr. Santiago Plano featuring the illusionist/mentalist Maximiliano Giaconnia, Dr.
Diego Golombek and Dra. Maria Luz Gonzalez Gadea. We estimate that the event was visited by
around 3000 people.

We received fiancial support from the Argentinian Society for Research in Neuroscience (SAN)
and the UNQ.



Brain Awareness Week Activities

P2-Musical learning: music and sounds as evocative of memories and
emotions in our brain

Joana AsenslpLeandro Freites Andrea Baraung, Cristina Crode Samanta del VelizSofia Masueli
Elena Vasquézismael Arigg Carla Garridg Karina Altamiranb

1 IHEM- CONICETFacultad de Ciencias Exactas y Naturales, Universidad Nacional déFauyttad de
Ciencias MédicasJniversidad Nacional de Cuyo

Presenting autharJoana Asensigoanaantonelaasensio@hotmail.com

Music has always represented an important part of every human &yltwoth past and present. It

is a strong modulator of mood and social interactions. Nowadays advances in neuroscience enable
researchers to quantitatively measure just how music affects the brain and neuronal networks.
Individual sounds are capable of éing different emotions and memories, depending on the
context and the background of the hearer. We designed and developed our scientific
communication project according to the guidelines for the Brain Awareness Week (BAW). Our goal
was to introduce childn between 8 and 10 years old to the exciting world of neurosciences. In
order to carry on our purpose, we visited fourth and fifth grades in Valentin Bonetti and Saint

l YRNBsQa {OKz22ta Ay GKS Orade 2F aSyR2IiwkhE ! NH!
brain is modified by its interaction with sounds and music. We also provided dynamic talks and
games so that children could learn while playing them. In this way, we sought to explain the links
between sounds stimuli and how our brain is able to iiptet and respond to them. The children
easily associated different sounds with emotions and memories they perceived; they also learnt
that a numerical sequence was easier to remember with a background melody. They
enthusiastically manipulated rat and cdixed brains in order to learn brain anatomy. Fortunately,

we received a positive feedback from the children who were really excited to receive us.



Brain Awareness Week Activities

P3-BAW 2018 in Misiones: DO WE KNOW OUR BRAISIHALLENGE OF
SENSES

Gerado Ariel RosciszewsKkveronicaMurtal, Vanesa CadehaViaria Belén CigtiEdgardo Gabriel
RosciszewskiAlberto Javier Rambs

LInstituto de Biologia Celular y Neurociencias "Prof. E. De Robertis", Facultad de MedicinaEUWBAT. N°
50. Leands N. Alem, Misiones

Presenting autharMaria Vanesa Cadenanvanesacadena@gmail.com

One of the most important challenges of the current scientists is to bring thedwledge,
methods, procedures and results to the society. Education is a main resource that students have to
shape their future. So, it is fundamental to create bridges between science and education,
through new forms of science divulgation. The objextnf this BAW project was to improve
students knowledge about the brain functioning, brain protection and also how to become
neuroscientist in Argentina. For that purpose, during Brain Awareness Week (BAW) in March 2018,
we visited three secondary schoolscated in Misiones province: Instituto Roque Gonzélez
(Posadas), Instituto Madre de la Misericordia (Posadas), Escuela Provincial de Educacion Técnica
(E.P.E.T.) N° 50 (Leandro N. Alem). We developed the project through guide questions, group
games, senséests and a final talk with a total of more than 200 students. We focused on the
participation of the students: they were able to experience themselves and many questions arose
during the talks, which were very dynamic and varied among the different seh@ildren,
together with the professors and school directors, enjoyed and took advantage of the opportunity
of having neuroscientists in the schools. Teachers repeatedly thanked us for bringing our research
and knowledge to very distant provinces likeisnes. Support by grants of SAN (BAW);
Transportes Rio Uruguay; E.P.ET. N° 50 and G. Rosciszewski  family.



Brain Awareness Week Activities

P4- What do you have in mind?

Paula Bonaccorso, Belén Mulle, Vanesa Bazzocchini, Vanina Buguefio, Sebastian Garci

Universidad de Mendoza
Presenting autharSebastian Garcisebastian.garcia@um.edu.ar

In the last decades the study of the brain and the mind has become asrtamp topic of science.
Everyday we ask ourselves questions about we what do we have in mind. The main objective of
our project is to answer those interrogants by explaining learning, emotions and memory, transfer
public scientific knowledge and promotetérest and critical thinking. We are a multidisciplinary
team of psychologists, biochemistries, biologists and bioengineers.

During the Brain Awareness Week (BAWIB2May 2018) we perform talks, publications and
contests on our facebook page (Qué tieeesMente?).

We published five weekly news and articles related to the topic and five neuroscientists joined our
proposal to talk about their specialties. Finally, by making contests and giving the winners a book,
we made understandable neuroscientific appches and open dialogue spaces that produced
integral elearning. This project collaborated to stimulate and reinforce neuroscience divulgation.



Brain Awareness Week Activities

P5:-Activities for the brain awareness week organized by the Institute of
Neurosciences and Complex Systems

Silvia KochehCecilia Forcaf®, Paula NGonzale% Mariana Vallejy Malen Moyané, Mariana
Benderky, Silvia Oddb

1ENyS2 CONICETUNAJ# HEC
Presenting autharSilvia Kochepskochen@gmail.com

During the Brain Awareness Week 20March 12th to 16th we organized several activities that
G221 LI OS (-3 Nm LAAIE G2 N 9Y A NIONKHyOSNE onallUgiversity | NI
(UNAJ) and Florencio Varela Museum. Two Workshops were held, one on "Healthy Aging", in
which problems related to cognitive diseases prevention and treatment in older adults were
tackled, and another on Mental Health and Neurosciences.f@lmer was addressed to health

and social development workers, and the latter, to the general public. Various talks addressed to
secondary schools teachers and students, university students, and the community were also
delivered under the following tites1 2 K& R2 68 FS8Sf LI AYyKES Ga¢KS A
G2 KIFG KIFELIWSya (2 2dz2NJ YSY2NARSa o6KAES S af SSL
movies were shown, followed by a tallebate. At the end of the week an exhibition called
G9OBSNRERIUKIAYBHSR 202 (y26 | o62dz2i K2g &2dz2NJ oNI AY 42
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also disseminated through institutional websites and social networks.



Brain Awarenes Week Activities

P6:Getting in contact with schools: the synapsis between students and
neuroscientists

Subirada, PY.Palandri, &; Herrera, &; Rozes, ¥.Paz, M.C; Gazal, G.NT 5 QI f4Avalos\ .8 D ®
Jandar, M, Diaz, N; Martinez,G#, Martin, J; Sanchez, M.A.Vaglienti, ¥ Soteras, E. Pisano, \;
Oliveros, A.B, Remedi, M; Calfa, G; Conde, @, Sosa, B, Galiano, Mg, Gorostiza, A; Barcelona, P.
Sanchez, M.G; Unsain, N.

1Departamento de Bioquimica ClinicéBICICONICET, Facultad de Ciencias Quimicas, AD&partamento
de Quimica Biolégica, CIQUHBIONICET, Facultad de Ciencias QuimicasDifartamento de
Farmacologia, IFECONICET, Facultad de Ciencias Quimicas, UhKiituto de Investigacion ¥tica
Mercedes y Martin Ferreyra, INIMBBIONICET, UN&entro Educativo San Pedro Apostol.

Presenting autharPaula Virginia Subirada Caldarongsubirada@gmail.com

The brain is our most intriguing organ. An important function is to detect and interpret events
taking place in the environment through senses and command a response. How are these
processes seen from the eyes of children? As imagination is their pdveoiuwe proposed to

sail in the students” sea of marvellous theories. In this journey, we showed them though games
what scientists already know. Framed around Brain Awareness Week 2018, an international
campaign to educate general public and to suppormin investigation, a group of researchers

OF NNASR 2dzi GKS F2dzNIK SRAGAZ2Y 2F abSdNRaoOAS
This project, created and organised by Nicolds Unsain, was possible thanks to SAN financial
support through its anual call for BAW projects. In addition, @@GINICET Cordoba and the
Ministry of Science and Technology of Cérdoba provided school contact, scheduling and transport.
We visited 37 classrooms of 19 schools from Cordoba city and six nearby towns. Befoistihe
teachers asked students to draw a neuroscientist, describe them and write questions they would
like to ask. In the visit, we displayed an interactive lecture mixed with exciting games. Students
participated actively asking questions and discussongepts acquired by their own experience.
Finally, we took a microscopic sight of the brain with immunolabeled neurons and compared fixed
caw and rat brains; activities that allowed children to discover the role of brain.



Cellular and Molecular Neurobiolpg

P7-MOLECULAR CHANGES IN GLUN2A KNOCKDOWN OF MATURE PRIMAR
NEURONAL CULTURES

Maria Florencia AcutainCecilidvazque¥, Anna Salveftj Diana Alicia Jerusalingkivaria Veronica
Baez

LInstituto de Biologia &ular y Neurociencias (IB&MBACONICE),?, 2 French Institute of Health and Medical
Research, Paris. Inserm. Cancer Research Center of Lyon {CRCL),

Presenting autharMaria Florencia Acutainfacutain@yahoo.com

NMDA Receptors (NMDAR) are glutamatergic receptors involved in synaptic plasticity, learning and
memory processes as well as in several neuropathologies. NMDAR are composed by two GIluN1
obligatory subunits and two regulatory subunits: GlupdD) or GIuN3 (). In cognitive related

brain structures GIuN2A and GIuN2B are the most expressed regulatory subunits, that undergoes
a tightly regulation at transcriptional and translational level. Whereas GIUN2B expression is
characteristic of immatwer synapses, GIUN2A is present in mature and stable synapses. In order to
better understand the role of GIUN2A in synapsis, we transduced mature neuronal cultures with
AAVeGFP vectors: one codifying a specific ShRNA anti GluN2&h2AVand the other caying a

shRNA scramble as control, AsfvSc. As we verified that AAVsh2A knockdown GIuN2A mRNA and
protein levels (GIuN2A KD), we analyzed the other NMDAR subunit expression in this cultures, as
well as REST, a transcription factor that regulates GIUNRNZ® relationship. The GIuN2A KD
induced a decrease in REST levels without significant changes in GIuN2B expression. On the other
hand, GIuN1 protein levels were significantly low in GIuN2A KD cultures in spite of control mMRNA
levels. Furthermore, GIuN1 legng variants proportion was altered. These results suggest that
GIuN2A KD induce a rearrangement of NMDAR and REST expression similar to those observed in
more immature states at neuronal differentiation.



Cellular and Molecular Neurobiology

P8-The immct of DNA methylation/demethylation machinery on
hippocampus of female weaned mice and their dams in a protein malnutrition
model

Carolina Desirée Alberca Dét&eduardo CanepaMariela Chertoff

1 Universidad de Buenos Aires. Facultad de CienciasaBxaNaturales. Departamento de Quimica Bioldgica,
Laboratorio de Neuroepigenética. Buenos Aires, Argentiinjversidad de Buenos Aires. Facultad de
Ciencias Exactas y Naturales. Departamento de Quimica Bioldgica, Laboratorio de Neuroepigengtisa. Bue
Aires, Argentina. CONIGERiversidad de Buenos Aires. Instituto de Quimica Biol6gica de la Facultad de
Ciencias Exactas y Naturales. (IQUIBICEN). Buenos Aires, Argentina

Presenting autharCarolina Desirée Alberca Dqgtoaro.alberca@gmail.com

The developing brain requires a specific sequence of molecular steps that must be finely
regulated. Adverse environmental, like perinatal protein malnutrition, impactinbdevelopment

in mice leading to functional changes. Moreover, the gestation and-pearstm period presents

the mother with a wide hormonal, physiological and metabolic changes that could be windows of
susceptibility to all kinds of adverse factors. Hwer, little is known about molecular mechanisms
related with alterations describe above on malnourished weaned mice and their dams.
CF1 dams received low protein diet (8% casein) or normal protein diet (20% casein) during
gestation and lactation. After tb period, dams and PD21 female mice was euthanized and
hippocampus was extracted to study RNA and protein expression.
We observed a significant effect of nutritional condition on genes related with epigenetics
mechanisms both in dams and weaned mice. bt an increase in DNMT3b and Gadd45b RNA
expression in malnourished weaned mice, but there is no difference in DNMT3a and GR. Also, we
evidence a greater expression of GR RNA and Gadd45b protein in dams who received low protein
diet, but we don't obserwd difference on DNMT1 RNA and GR protein expression.
We suggest that protein malnutrition during gestation and lactation alters the neurological
development of female weaned mice and the anxiety and deprediigebehavior of dams
through genes related \th epigenetic mechanisms.



Cellular and Molecular Neurobiology

P9-Sphingosine kinases and NPC1 decrease would contribute to altered
function in old hippocampal neurons
Leandro G. Allende, Maria F. Harman, Mauricio G. Martin

Instituto Ferreyra, INIMEGONICEUNC, Friuli 2434, Cérdoba, Argentina
Presenting authareandro German Allendéallende @fcq.unc.edu.ar

It is now recognized that sphingolipid metabolitegulate many cellular processes important for
health and disease. One of the most important of these metabolites is sphingbgihesphate
produced by  two sphingosine kinase isoenzymes, SPHK1 and SPHK2.
Sphkl and Sphk2 have been implicated in neuronaktfon and memory formation. In
hippocampal neurons, SPHK1 participates in excitatory synaptic transmission and has profound
effects on spatial learning. SPHK1 is actdé@pendent recruited to presynaptic terminals and
promotes neurotransmitter release. dareased levels of SPHK1 have been also associated to
sphingosine accumulation leading to defects in endocytic trafficking. In the nucleus, SPHK2
regulates transcription of memory genes by producing S1P, which acts as an endogenous inhibitor
of histone deaetylases.

Our results show that during aging, the levels of SPHK1 and SPHK2 are dramatically decreased in
mouse hippocampus. According to these data, the accumulation of sphingosine was observed in
hippocampal neurons aged in vitro. Furthermore, decreasepression of the Npcl (Niemann

Pick C1) gene, required for intracellular cholesterol redistribution and one of the SPHK2 targets,
was found in the hippocampus of old mice.

All these results suggest that defects of neuronal function during aging woulilideat least in

part, to deficits in S1P signaling and endocytic defects mainly consequence of cholesterol
accumulation in the endolisosomal compartment.



Cellular and Molecular Neurobiology

P10:Do not perturb me while | crawl

Ignacio Alonso, AgustBanchez Merlinsy, Lidia Szczupak

Instituto de Fisiologia, Biologia Molecular y NeurocientEl8YNE CONICET
Presenting autharignacio Alonspignacioalonso94@hotmail.com

Leeches crawl on solid surfaces by successive elongation and contraction of its body, anchored on
the front and rear suckers. These movements would exert mechanical forces on the skin,
innervated by three types of mechanosensory neurons. Becaustivadon of the
mechanoreceptors elicit a series of defensive behaviors, the mechanosensory signals could
perturb the rhythmic displacement.

Recordings of low threshold tactile (T) mechanosensory neurons in isolated midbody ganglia
during dopamineelicited fictive crawlings (crawling) show that T cells receive inhibitory signals in
phase with the activation of the motoneurons that cause the contraction. The inhibition is
probably due to the activation of a synapticadlsiven chloride conductance. Becaue study

was produced in the absence of the periphery this inhibition must be originated by the nervous
system, probably downstream of the central pattern generator.

To confirm that inhibition of T cells is necessary to the smooth occurrence of cravdingalyzed

the effect of exciting these neurons during the contraction phase and during the elongation phase.
The results show that activation of T cells interrupts the burst of the motoneuron that controls
contraction,but has no effect during elongation.

We interpret that the circuit that controls crawling sends an efference copy to the sensory
neurons, to counteract the discharge caused by the mechanical forces exerted during contraction.



Cellular and Molecular Neurobiology

P11-Analysis of the regulatoy mechanisms that affect Gpm6a expression
levels in the hippocampus of chronically stressed rats

Sofia Elisa AlzdriDaniela Hlavaco¥aNatasa JezovaBeata Fuchsova

LInstituto de Investigaciones Biotecnolégicas-(NEECH, UNSAM, CONICET), SamlMBuenos Aires,
Argentina? Laboratory of Pharmacological Neuroendocrinology, Institute of Experimental Endocrinology,
Biomedical Research Center, Slovak Academy of Sciences

Presenting autharSofiaHisa Alzurj alzurisofia@hotmail.com

The neuronal membrane glycoprotein M6a (Gpm6a) is a member of myelin proteolipid protein
(PLP/DM20) family that functions in the processes of neuronal remodeling and plasticityas
neurite outgrowth, filopodium formation, and synaptogenesis. Pathological conditions have been
linked to the alterations in Gpm6a expression levels or sequence. Downregulation of Gpm6a
mRNA has been shown in the hippocampus of depressed suicitimsvias well as in animal
models of chronic stress. Regulatory mechanisms that affect Gpm6a expression levels during
chronic stress exposure and in pathological conditions are not clearly understood.
Different epigenetic mechanisms have been describedetiulate Gpm6a mRNA levels: i) direct
posttranscriptional regulation by miR33b or ii) by miR24, as well as iii) transcriptional
regulation through miR.24 and miF9 mediated effect on Hdaefegulated transcriptional factor
Mef2c.

Here, we use gPCR tiemonstrate that in the hippocampus of chronically stressed rats, the
exposure to restraint stress decreases levels of Gpm6a mRNA as well as the expression levels of
miR133b, miR124a, but not miFD-5p. Moreover, we detect altered levels of Hdac5 and Rtef
suggesting that chronic stress affects Gpm6a levels throughl@4Rmediated effect on Hdacb

and Mef2c. Overexpression of miR4 in cultured hippocampal neurons leads to increased
neuronal arborization as assessed by Sholl analysis and increases Gpaiéa levels.



Cellular and Molecular Neurobiology

P12-A deeper view into the effects of repetitive traumatic stress on aging

Natalia Anderseracundo Aletto, Maria José De Rosa, Diego Rayes

INIBIBB, CONICET. Departamento de Biologia, Bioquimitaaciéa UNS
Presenting autharNatalia Denise Andersennandersen@criba.edu.ar

by FGdFr 01z 2N S@Sy GKS LIS NID SoritA R ¥ Eoisd to Mdbahdd S R |-
GKS yAYlFtQa OKFIyOS 27 &dzNIrilight fesponse leafs oy ther Y I £
release of catecholamines (CA). Perpetuated activation of this acute stress response, as is the case
of patients suffering from podraumatic stess disorder (PTSD) is associated with accelerated
aging.

Nevertheless the molecular and cellular mechanisms that underlie this detrimental effect remain
largely obscure. Taking advantage of its relative simple anatomy, genetics, high degree of
conservaion and short lifespan, we introduced a model of the nematode C. elegans, to go deep
into these mechanisms.

C. elegans coordinates stress response by releasing the CA tyramine (TA), the structural and
functional counterpart of adrenaline in mammals. We éeletermined that TAleficient animals

(tde-1) exhibit increased healthspan and lifespan. On contrary, animals permanently exposed to
acute stressors, have reduced lifespan and deteriorated general fitness. These detrimental effects
are not observed in tdd@ mutants suggesting that they depend on TA release. We are currently
performing experiments in order to explore how neuronal architecture and function are affected

by persistent activation of the feaelated response. This study was aimed to unravel tlogv

stress response impacts on the structural, cellular and functional changes that normally occur with

aging.



Cellular and Molecular Neurobiology

P13-Role of A /APP interaction in the increase of APP and BACE 1
convergence induced byiA

Magdalena Atoninot, JulianaMussd, Leandro Freités Alfredo Lorenzt?, Anahi Bignante?

LInstituto Ferreyra. INIMECONICEUNC? Departamento de Farmacologf@acultad de Ciencias Quimicas
UNC:? Instituto Universitario de Ciencias BiomédidaérdobalUCBC

Presenting autharMagdalena Antoning maguiantonino_95@hotmail.com

't T KSAYSNNRE RA&SH&AS 6!50 Aa (KS Y2ad LINBGLHE S
related to the accumulation of the beta amyloidi (Apeptide in brain. A derivates from
sequential cleavage of amyloid precursor protein (APP) by BACE!1saentktase. Both, APP and
BACE 1, are transmembrane proteins which present a dynamic intlaceHaffic. Moreover, the

site of convergence of both proteins and its modulation is yet unclear. Exist some evidence that
suggest that A is capable of induce its own production. In this study, we try to delineate, using
confocal microscopy and quantitaé colocalization analysis, which is the basal distribution of APP
and BACE 1 in HELA cells and how this arrangement is affectedtisainent. We saw that
initially APP and BACE 1 have a low colocalization which is increased after a 24 hs treatiment wi
A 10 uM as result of a rdistribution of APP and BACE 1 in recycling endosome. Also we verified
that this effect is a consequence of the/APP interaction in such a way that when it is expressed

a deletioned APP that lacks binding domain to(APRi ), the increase of convergence of APP
and BACE 1 induced by & avoided. Finally, we saw that the increase in the encounter between
APP and BACE 1 after theatment is the consequence of the activation of a signaling pathway
mediated by APP/Gb/ ‘proteins since galein, a specific’inhibitor, is capable to preclude it.
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During the early stages of development and in adulthood, neurons of the central nervous system
suffer changes in the formation, maintenance and elimination of synapses. This preyesgtic
LINHzy Ay3ax A& fAY{SR (2 Ylye ySdaNRt23AO0Ft RAAS
neuronal membrane glycoprotein M6a had been widely related to neuronal structural plasticity. In
hippocampal cultured neurons, M6a promotes neuritedaaxonal outgrowth, filopodia/spines
formation and enhance the number of synapses. Variations in GPM6A gene expression and SNPs
are linked to mental disorders such as depression, schizophrenia, mental retardation and
T KSAYSNRAE RAaS haeSidence hidng @GNE thesfo&pticFruding process,

nor potential ligands of M6a that modified their levels. Therefore, we aim to analyse the variation

of M6a levels throughout brain development. To this end, Sprddawley rats were sacrificed

from the day of their birth, PO (postnatal, zero), to adulthood, P90 and samples from
hippocampus, prefrontal cortex, cerebellum and striatum were taken. We observed that the levels

of M6a vary from PO to P90 and this variation depends on the tissue analyzedoWq we

showed that M6a is expressed in the striatum, which had not been yet described. We also
generated and characterized a recombinant protein that will allows us to identify M6a ligands for
understand how this protein is related to the synaptic gngm



Cellular and Molecular Neurobiology

P15:IGF1 expression in the cerebellum of the developing Spontaneously
Hypertensive Rat (SHR)
Joana AsenslpSergidBenite2, Susana Vald&zAlicia Seltzér

1 IHEM- CONICET|MBECU CONICET

Presenting athor: Joana Asensigoanaantonelaasensio@hotmail.com

The Spontaneously Hypertensive Rat (SHR) grows in a chronic hypoxic environment due to
placental insufficiencyThis situation resembles that of the IUGR, one of the major problems in
perinatal medicine representing one of main causes of perinatal mortality and morbidity. lsulin
like growth factor 1 (IGE) serves as a promoting factor for Purkinje cell postnsimVival and
dendritic growth, and it stimulates repair mechanisms after hypoxic damage. An increaselin IGF
levels has been associated with enhanced reactive astrocytosis. The refinement of neuronal
circuits during postnatal (P) cerebellar developmesntiitical to their subsequent function and
abnormalities in this process can result in neurodevelopmental disorders, as shown by the SHR
rats. We examined the expression of {GBy RIPCR in the cerebellum of SHR and of the
normotensive counterparts of e WKY strain, at P7 and P14. We also measured GFAP
immunofluorescence in the cerebellum white matter (WM) and c. callosum (CC) of littermates.
We found an increase IGFexpression in the WM of the SHR at P14 (p<0.01 vs WKY). In a
preliminary assay we detted GFAP immunolabeling in WM and CC at P7 and P14 in both strains.
This reactivity is apparently more intense in the SHR animals. These results indicate that the SHR
brain may show signs of brain repair and remodelling as a consequence of an advéaterggs
environment. SHR rat could be proposed as a valid animal model for studying IUGR.
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Guillain Barré Syndrome is an acute monophaslgneuropathy characterized by the presence of
ascending muscular paralysis and arreflexia. In a subgroup of patients, paralysis is related to the
presence of high titers of antibodies targeting gangliosides@g)i glycosphingolipids containing
sialicacid. These antibodies are generated in response to antigenic determinants with structural
homology to gangliosides present in the wall of causative agents of gastrointestinal or respiratory
infections that commonly precede the disease. Passive trangfglies with a mAb antsg (anti
GD1aGT1b, clone 1B7) in a murine model of axon regeneration confirmed that these antibodies
are able to inhibit nerve repair by negative modulation of actin and tubulin cytoskeleton in growth
cones. In vitro studies demonsted that this effect is mediated through the activation of
RhoA/ROCK signaling pathways. Recent findings in this model show that nerves from animals
exposed to antiGg display a significant failure in the clearance of tissue debris, suggesting a
possibleeffect on nonneural cells. Chronic administration of a pharmacological inhibitor of the
RhoA/ROCK pathway;2Y632; was able to reverse this effect. Preliminary experiments display
that mice treated with mAb 1B7 show a reduced number of extravasated mphages in sciatic
nerves respect to the control. These results suggest a new RhoA/&&pErdent inhibitory effect

of anti-Gg on nerve repair by targeting noveural cell
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Parkinson's disease (PD) is the second worldwide neurodegenerativelatisorprevalence. Its
origin is unknown, but its pathophysiological characteristic is the progressive degeneration of
dopaminereleasing neurons (nDA) of the Substantia nigra pars compacta.
Recently, a study conducted in Argentina revealed that the copsion of yerba mate (YM) has

an inverse association with the risk of developing PD.

With the aim of demonstrating the putative neuroprotective properties of YM on nDA, we are
undertaking experimental approaches both in vitro and in vivo. First, we stubedurvival of
mouse nDA on primary cultures treated with YM extract, and found that YM provides higher
neuroprotection over nDA than other known agents, such as caffeine. To delve into the basis of
this neuroprotection, we have also tested some of thajon compounds of the YM extract, such

as chlorogenic acid and theobromine.

Given these promising results, we hypothesized that the YM extract could also protect nDA in vivo
from the degeneration caused by the expression @ya in a Drosophila melanogastmodel of

PD, and improve the related locomotor deficit. To reach this goal, we have set up the
administration of YM to these flies and produced preliminary behavioral and histological data.
Our results demonstrate that YM protects nDA in vitro andtlsetgrounds to study such effect on

a simply, but very powerful, in vivo model of PD.
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Agerelated macular degeneration (AMD) in its neovascular form is the leading cause of vision loss
among adults above the age of 55. In the present study, we validate an established CNV mice
model, which resemble hunmaneovascular AMD. Thus, this study was performed in this mouse
model of CNV, in order to characterize the neovascular process and its impact on the retinal
functionality as well as the inflammatory profile. The CNV lesion were induced with four spots of
argon green laser photocoagulation per eye on C57BL/6 mice. After 7 days of laser burn, we
analyzed the retinal functionality by scotopic electroretinography (ERG). Thanch bwave
amplitude as well as the implicit time were evaluated. The results dematest that both, aand
b-wave amplitude, were decreased in the CNV mouse model. Then, the NV on c¢R¥i&d
flatmounts was studied by isolectin B4 (IB4) staining. At the same time, different types of cells in
the lesion area were characterized by speoifstl markers: CD105 (ECs), NG2 (pericytes), F480
(microglia), and the inflammatory and prangiogenic profile were analyzed by qPCR. The lesion
area showed an increased number of ECs, pericyte and microglia, accompanied with high
transcriptional levelsof pro-inflammatory and preangiogenic factors. In conclusion, the
functionality of cells localized in the outer and inner nuclear layers of retina was affected by the
choroidal neovascularization process.
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Understanding the ontogenetic mechanisms that control cellular diversity is a central problem in
developmental neurobiology. It still remains unclear how the timing of differentiationrdmutes

to neuronal diversity, which are the properties of ldiern neurons and how their identity is
controlled. We have shown that CerebroSpinal Feodtacting Neurons (CSiNs), located in the

spinal cord central canal, originate from unique late regenic events. We found that GBNs

robustly express Gata3 and Gata2 transcription factors, downstream of Ascll. To determine their
function, we performed loss of function experiments by generating Gata23 conditional mutant
mice. We found that after GaB deletion, the dorsal group of GBRs (CSBb Q0 A& YA A& A
the ventral subset (CSFb ¢ 6 NB Yl Aya dzyl F¥FSOGSR® Ly DIFGl okH
loss of CSENs suggesting that Gata2 acts redundantly with Gata3 durindd@SE R A #of.S NB vy
A close inspection on the temporal activation of Gata3 and Gata2 showed differences in the
induction of these transcription factors during the development of both subpopulations. To better
characterize CSéNs and their axonal topography, we perfornenosaic genetic labelling using
Ascl1CreER mice in combination with membraendYFP reporters. These experiments, in
combination with retrograde fluorescent marking, indicate that €SFare rostrallyprojecting

neurons.



Cellular and Molecular Neurobamy

P20-The neddylation pathway regulates axdendritic development by
controlling cytoskeletal dynamics

Raquel Becerfa AnnetteVogP, Sebastian GiustiFlorencia Mering lvana Linenbefg Jeronimo Lukin
Matin Bordenavg Fernando StefafiDamida Refojd

1 IBioBACONICEWMPSP? Genentech? CIBIONCONICET
Presenting autharRaquel Becerraraquelmcs88@gmail.com

Neuronal development is controlled by salimg cascades regulated by a myriad of
posttranslational modifications. Although the role of ubiquitin has been well established in the
maturation of nerve cells, the function of other members of the ubiqgdiitie protein family
remains poorly understoadNedd8 is the UBL with the highest homology to Ub, and we
demonstrated that Neddylation is highly abundant in the brain and is critical for synapse
formation and maintenance. Blocking Neddylation with genetic and pharmacological tools
reduced axonal andahdritic growth both in cell culture and-utero electroporation approaches.
These effects were partially reverted by Giacand Taxol. These results suggest that cytoskeleton
dynamics are involved in the effects of Nedd8 on axodendritic growth. To figehg structural
details underlying the effects of Nedd8 we employed -limaging, superresolution, and
fluorescent microscopy. Neddylation blockade with MA9P4 strongly reduced microtubular
polymerization, induce ectopic lamellipodia formation and @ased the growth cone size in early
neurons. In biochemical screenings, we have identified several neddylated targets that are
regulators of cytoskeleton structure and function. We evaluated the function of neddylation on
those targets performing moleculaeplacement strategies in primary neuronal cultures and in
utero electroporated mouse brains. The effect of neddylation on dendritic growth and
arborization will be discusses.
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Excessive exposure to artificial light [light pollution (LP)] can accelerate tmsecof certain
genetic diseases, induce the death of rod cells and promote circadian asynchrony, triggering the
development of retinal degeneration (RD).

Previously we developed a RD model by constant exposure of albino rats to low intensity LED light
(LD. This model is characterized by the death of rods, an increase in rhodopsin (Rho)
phosphorylation and changes in the expression and localization of Opn4 and 5 in the internal
retina.

Based on this background, we decided to study the kinetic of roddedith, so, we evaluated the

levels of oxidative stress (OS), the composition of fatty acids in membranes, ERG responses and
whether Rho phosphorylation is a reversible mechanism.

Our results show that the treatment with light produces a significant irsgezf OS levels after 4

days of LL. The changes in OS metabolites are followed by a significant reduction of
docosahexaenoic acid, indicating the oxidation of membrane outer segment. Nevertheless, ERGs
showed retinal activity completely abolished after | kB8ggesting an interruption of rods activity
before OS. Finally, Rho phosphorylation was reversible if the animals were exposed to darkness for
48 hours after LL treatment.

These results give evidence of a possible role of OS in the development of Rie gndative

role of Rho phosphorylation/dephosphorylation. This model of constant light exposure may
provide knowledge of LP effects
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Emerging evidence indicates that microtubalesociated proteins (MAPs) are implicated in
synaptic function; in particular, mice deficient for MAP6 exhibit striking deficits in plasticity and
cognition. How MAP6 connects to plasticity rhanisms is unclear. Here, we address the possible
role of this protein in dendritic spines. We find that in MAdRSicient cortical and hippocampal
neurons, maintenance of mature spines is impaired, and can be restored by expressing a stretch of
the MAP6 esquence called Mc modules. Mc modules directly bind actin filaments and mediate
activity-dependent stabilization of-Bctin in dendritic spines, a key event of synaptic plasticity. In
vitro, Mc modules enhance actin filament nucleation and promote the &irom of stable, highly
ordered filament bundles. Activitpnduced phosphorylation of MAPG6 likely controls its transfer to
the spine cytoskeleton. These results provide a molecular explanation for the role of MAP6 in
cognition, enlightening the connectiobetween cytoskeletal dysfunction, synaptic impairment,
and neuropsychiatric illnesses.
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Patients with anxiety disorders, such as pwatmatic stress disorders (PTSD) and panic attacks,
exhibit high levels of catecholamines (CA)rein the absence of stress. Selective serotonin (5
HT) reuptake inhibitors (SSRIs), which increase th 3evel in the synaptic gap, are the most
suitable drugs to treat these patients. This meardBplays an important role in these disorders,
but its relationship with CA is still unknown and difficult to study in the complex human nervous
system. Given its simplicity and the highly conserved neurological pathways, C. elegans can be
used to provide insights into the crosstalk between -THB and CA.
When C. elegans encounters food, it releasedBto inhibit locomotion. We exposed tdcand

tbh-1 null mutants (unable to synthetize the analogous of mammalian CA tyramine (TA) and
octopamine (OA), respectively) to exogenousid and found that they are hgpsensitive to
paralysis. These results strongly suggest th&tTsacts antagonistically to CA. In addition, we
studied the hypersensitivity to exogenousHs of mutants in TA and OA receptors. We observed
that tyra-3, ser3 and sei6 null mutants do notecover completely from the serotonimduced
paralysis. We are now digging into the molecular and cellular underpinning of these antagonistic
effects by analyzing mutants inHbT receptors. These opposite actions could be conserved in
mammals and explain he efficiency of SSRIs in PTSD and panic attack treatments.
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The enzyme Atel mediates the pdgrinslational addition of an Arg to proteins bearing acidic N
terminal amino acids that are mainly target to proteasomal degradation or macroautophagy.
Previous studies reported that Atedownregulation suppresses cell death induced by different
stressors. In addition, Ateinockout Ubroblasts exhibit tumorigenic properties, including
exacerbated contaeindependent growth and chromosomal aberrations. We recently reported
that increased cell membrane exposure of an Atel substrate (arginylated calreticulin) modulates
the sensitivity toproteasomal inhibitor bortezomib (BT) of human oligodendroglioma (HOG) cells.
Hence, further assessment is required to determine the Atel implication in the tumorigenic
progression of BT treated cells. HOG cell death induced by BT comes through a nmedhanis
involves activation of the unfolded protein response (UPR) mediators, including the transcriptional
activation of the spliced mRNA xbpl and concomitant upregulation of-PDRBembrane
expression. Moreover, we do not observed changes in autophagfldifferent time and drug
doses. Strikingly, we found that Atel knockdown in HOG increases their sensitivity to BT in a
macroautophagy independent way, suggesting that apoptosis of glioma cells induced by BT is
strongly influenced by Atel expression. \Westulates that Atel is an essential enzyme that
regulates stress response and cell fate controlling the tumorigenic progress of cancer cells.
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physiological processes. During embryonic development, serotonergic neurons are produced from
progenitors in the most ventral domain of hindbrain, whichoaienerate visceral motoneurons.
Genetic studies have identified that the transcription factors Petl, Lmx1b and Gata3 are important
for the proper assignment of serotonergic identity. By performing genetic tracings in young and
adult mice in combination wh expression analysis we found that Gata2 and Gata3 expression is
retained in mature serotonergic neurons. To assess the role of Gata3 in postnatal Raphe neurons,
we generated inducible Gata3 conditional knockouts and found reduced expression of P&1, Tph
and Sert in the dorsal raphe nucleus. Moreover, we found a decrease in serotonin synthesis, which
is accompanied with a loss of habituation in ofexld tests, suggesting an anxidie
phenotype. On the other hand, the deletion of Gata3 during adveneebryonic neuron
maturation did not show altered expression of Petl, Sert and other genes related to serotonergic
function. These results indicate that Gata transcription factors not only are important for
serotonergic neurons specification, but are alswolved in maintaining serotonergic identity
throughout life
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The initial signals that determine polarity are largely unknowitgcipg the mechanisms
underlying the axon formation under the scope of our investigation. Two interconnected process
are essential for axon formation: the axonal biochemical specification and the rapid membrane
outgrowth. The exocytic pathways that funatido translocate membrane patches to plasma
membrane, undergoes by regulated non secretory exocytoses. It has been shown in hippocampal
neurons that the axolemmal expansion occurs by the insertion of plasmmalemal precursor
vesicles (PPVs) at the growth egra process regulated by IGF1. A previous physical interaction
between the vesicle target and the membrane is necessary to fusion. This process is mediated by
thethering complexes. The exocyst complex is an candidate for the regulation of fusion 0bPPVs,
which the total composition is still unknown in neurons. It has been reported thafl IGEgers
translocation to the plasma membrane of the exocyst component exo70 in the growth cone, being
one of the steps at the complex formation. We determined tkaveral proteins of the exocyst
complex are present at hippocampal cultures in early stages of development. More over two
proteins of this complex have opposites effects on neuronal differentiation. The implication of
silencing sec3 in hippocampal cultarand in utero electroporation develop abnormalities. In
constrast, the effect of suppressing sec8 remains neuronal migration and polarity non affected.
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Reactive gliosis is a generic astroglial response to brain injury. Reactive astrocytes can further
polarize into an Al proinflammatgmneurodegenerative phenotype. We have recently described
that TLR4/NFKB signaling facilitates astroglial conversion to the Al phenotype (Rosciszewski et al.,
Mol. Neurobiol. 2017). Having in mind that TREMVYTREM2 and DAP12 participate in the fine
tuning d the inflammatory response by controlling TLR/NFkB signaling in immunocompetent cells,
we here studied the expression of these receptors and DAP12 intracellular adaptor in vivo after
brain ischemia and in vitro in glial cell cultures exposed to oxghaose deprivation for 6 h.

Using an experimental model of brain ischemia in rats, we detected TREM2 and DAP12 expression
in glial cells, with a peak betweer73DPI with a specific localization in the ischemic penumbra. In
vitro, we observed that OGD expasuincreases TREM2 expression in astrocytes and microglia;
reduces TREM1 in both cell types; while DAP12 expression is not significantly altered by OGD.
Finally, we performed coulture experiments of ischemic explants (3DPI) on primary glial cells.
After 5 DIV, we observed that infiltrated cells from ischemic explants and mainly microglia
expressed TREM2. Our results show that ischemia or iBdtDesthe expression of TREM1 and
TREMZ2 in microglia but also in a subpopulation of reactive astrocytes andAfR&2Dadaptor is
available to signal in these cells. Grants: PICT -20%%; UBACYT.
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Display of aggression is assockte s A ( K 020K GKS | yAYlFf Q& LINRLISY
their opponent’s behavior. Recently, a social interaction test (SlI) that focuses only on the
experimental bird aggressiveness by assessing its behavior against-aggi@ssive opponent
(photocastrated counterpart) was developed. The avian Intercollie@@t complex (comparable

with periaqueductal gray) is a node in the descending pathways that organize behavioral and
autonomic aspects of defensive responses and aggressiveness. Using Sljuate@wahether
mesencephalic areas are involved in the expression of aggressive behaviors in adult males and
whether the mesencephalic activation is related to the male performance (aggressive vs. non
aggressive) during the trial, and to the environmenttmulation received during birds’
breeding/rearing (standard vs. enriched). Five mesencephalic areas (at two anatomic levels) were
studied by determining €os expression. Aggressive males showed increafed tabeling in all

areas in comparison to neaggressive and control birds. Naggressive and test control males
showed similar €-0s labeling. Environmental stimulation did not appear to influendeos
expression. Results suggest that the mesencephalic areas are involved only when males are
actively expressing aggressive behaviors. The phenomena is shown regardless of both the
environmental stimuli received during the birds” rearing, and the stressful stimuli during the trial.
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Histamine may exert its effects not only through its canonicapr@ein coupled) receptors, but
also by other mechanisms which are currently being studied. It was shown that histamine can
modulate the activityof different ligandgated ion channels including several subtypes of GABAA
receptors. For example, it gates homomeric GABA2 and acts as a positive modulator on
heteromeric GABAKL-5 2! 2 receptors, but its effects on GABAAreceptors had never been
studied before. We previously reported that histamine inhibited GABA#ceptor responses in a
dosedependent, reversible andoltageindependent manner. This was the first evidence of
histamine mediating an inhibitory action on a ionotropic GABA receptor and contributed to
explore the role of histamine in the retina. In the present study we analyzed the mechanism of
action invdved in this modulation. GABAA receptors were expressed in Xenopus laevis oocytes
and GAB#voked chloride currents recorded by twetectrode voltageclamp. Dosgesponse
curves for GABA performed in the presence of histamine were shifted to the right, with no
changes in the slopeHill or maximum response. No use dependent effects were observed. These
results are compatible with a competitive antagonism operating on the GABA&ceptors.
Computational docking studies and singlecyte binding assays with tritiated GABA are being
conducted to confirm the mechanism of action proposed here.
Supported by FONCYT and CONICET
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Transferrin (Tf) is a glycoprotein best known for its role in iron delivery, although it has also been
attributed trophic functions. Tf has been reported to favor the proliferatand differentiation of
different cell types, and previous studies by our group have shown apoTransferrin to particularly
accelerate the differentiation of oligodendrocytes in vitro as well as in vivo (Paez et al., 2005).
In the present work, we aimetb determine the effects of apoTf treatment on neurons in vitro.

For this purpose we used two different systems: N2a cells, a neuroblastoma cell line which is
frequently used to study the neuronal differentiation process, and primary cultures of cortical
neurons.

After examining the FTf receptor system in our models and verifying that both N2a and neurons
are capable of internalizing Tf added to the culture medium, we assessed Tf effects on the degree
of cell differentiation and whether these effects alieked to iron metabolism. We conducted
morphological and immunocytochemical assays using primary antibodies as antigen markers of
specific stages of lineage progression and established that Tf hadiffjn@ntiation effects in

these cell types.
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Hippocampal neurogenesis is essahfor learning and memory. Neural precursor cells (NPCs) in
the subgranular zone of the hippocampal dentate gyrus proliferate and differentiate into either
glial cells or dentate granule cells. Alpim&lanocytestimulating hormone (@MSH) improves
learnng and memory, neuronal survival and plasticity in models of neuroinflammation, brain
AAOKSYALF FyR ''tT KSAYSNRA RA&ASHFAS FyR Ada | YA
cells. Here, we studied the effect of [Nledfbe7}a-MSH (NDMSH) on hipocampal NPC
differentiation. Postanatal hippocampal NPCs were propagated in vitro as neurospheres. Cells
were dispersed and cultured without growth factors. NMBH was added on days 0 and 3. After 6
days in culture, a large proportion of NPCs becomespgist, evidenced by loss of nucleafs6Ri
expression. Treatment with NEN®SH prevents the exit from cell cycle, increasing the proportion

of Ki67+/Nestin+ cells (putative type 2 precursors), and promotes cell proliferation evidenced by
BrdU incorporationin turn, there is a decrease in the expression of neuroblast marker DCX and in
the proportion of NSL+ cells (oligodendrocytes), as well as GFARE7Kdells (putative astrocytes

or quiescent type 1 precursors). Additionally, NlABH stimulates microgliphagocytosis of dead
neurons. To conclude, NEW?SH modulates the hippocampal neurogenic niche by regulating NPC
fate while acting on local microglia to promote clearance of dead cells.
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This research project analyzes the protective effect of oligodendrocytes éQasjst glutamate

(Glu) overload, focusing on their critical role as white matter modulators of extracellular
glutamate. Our group has previously demonstrated that mmdddiated crosslinking/activation of

MAG triggers a phosphoinositides/Ri€pendent intacellular signaling which results in reduced
oxidative stress and protection of OLs and nearby neurons against Glu overload. Based in these
previous findings, our current aims are: To study the role of @gpendent signaling pathways

and to perform wideRNA sequencing on OLs under MAG activation. We seek to develop new
therapeutic bioactive ligands of MAG derived from the structure of its axonal receptors. Also, to
evaluate their efficacy in animal models displaying axonal damage secondary-toeGikted

toxicity and to demonstrate its efficacy in modulating Glu levels in the CNS. We propose multiple
approaches in order to characterize such pathways and to assess therapeutic effeetgicbed
primary culture, cerebellar organotypic culture, myelinatmigyodendrocyteneuronal ceculture,

gene expression analysis using Ri¢4 and animal models of the human diseases Multiple
Sclerosis and Stroke. These studies can help to describe more precisely intracellular signaling
pathways involved in axemyelin nteractions that provide stability and survival of both neurons

and OLs. Moreover they can contribute to the development of novel neuroprotective therapies in
order to mitigate axonal damage secondary to demyelination as observed in Multiple Sclerosis.
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Coupling of synaptic vesicle fusion and retrieval constitutes a core mechanism ensuring
maintenance of presynaptic functiorRecent studies have shown the coexistence of several
endocytic pathways in neurons, with diverse kinetics and temperature dependencies. Using
optical methods, we study the recycling of single and multiple synaptic vesicles in cultured
hippocampal neuronsincluding their kinetics, calcium and temperature dependence. Our goal is
to understand the underlying molecular mechanisms coupling different modes of exocytosis to
different endocytic routes.
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TDP43 is a RNAinding protein that participates in a plethora of functions, including mRNA
metabolism, and it is a major component of inclusions observed in neurodegenerative diseases
like frontotemporal dementia (FTD) and antyaphic lateral sclerosis (ALS). We aimed to deepen
our understanding about the role of TEIB in the regulation of mMRNA translation and protein
metabolism, using two complementary approaches. To assess if43Diegulates active
translation we performed ubcellular fractionation of brain cortex by sucrose gradient
centrifugation. The polysome profile of hTBBexpressing brains was significantly altered by a
shift towards light fractions as compared to wilghe littermates, indicating a decrease in glbba
mRNA translation. In brain slices, application of SUNSET method (which assesses ongoing
translation by antibody detection of incorporated puromycin into newly synthetized proteins)
indicating that hTDH3 overexpression leads to decreased puromycin lagelNo puromycin
positive cells were observed in vehidgteubated slices. Together, these results suggest that
manipulating TDR3 levels lead to changes in global translation and that the cytotoxic effects
observed in FTD/ ALS might be related to alierss in proteostasis by TB&3. We are currently
evaluating if TDB3 regulates the unfolded protein response, a process that modifies global
protein synthesis. These findings will contribute to understand the etiology of-4BDP
proteinopathies.
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A Mouse Brain Matrix allows to slice a mouse brain into coronal or sagittal sections, enabling
precise and reproducible removal of small brain regions for biologic&rempnts. These matrices

are commercially available, but are expensive and designed for a defined species and age.
Reproducibility is a hallmark of good science but usually involves high costs when designs and
hardware are proprietary. Open science hardevaallows for greater reproducibility while
improving accessibility when materials are low cost and easy to obtain, such aspiinble
designs.

3D printing is now within reach of many scientific laboratories allowing for rapid and inexpensive
prototyping of custom laboratory equipment. We therefore aimed to produce a simple design that
could be used to section brain tissue in a reliable and reproducible manner using freely available
software and a consumer grade 3D printer.

We have designed a matrixrfadult mouse brains from an MRI scan processed with 3D modelling
open source software: 3D Slicer, Meshlab and OpenScad. Our matrix is specifically designed for
the dissection of the dorsal and ventral hippocampus, prefrontal cortex, nucleus accumbens and
amygdala using ordinary razor blades and plastic micropipette tips. However, the design can be
adapted to slice different regions or brain sizes, and printed in any available material. The mouse
brain matrix is freely available at https://www.thingiversem/thing:3077272
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D1R cdocalzes with voltagegated calcium channel CaV2.2 in rat PFC neurons, and the sole
expression of D1R increases CaV2.2 membrane expression in a heterologous expression system. It
has been proposed that this effect of DIR on CaV2.2 distribution depends on &aphys
interaction between CaV2.2 channels and the l@pegion of D1R, but the effect of this D1R
CaV2.2 complex on CaV2.2 function remains unclear. Here, we investigate how D1R expression
impacts CaV2.2 function and whether the BAR/2.2 complex playsrale. We recorded whole

cell calcium currents in transfected HEK293t cells and found that low D1R expression (D1R:CaV2.2
molar ratio of 0.1) increased both CaV2.2 current density (170% of control, P=0.0029) and the
number of functional CaV2.2 channels lre tmembrane (257% of control, P=0.0216 as measured

by ON gating currents). Next, we generated mammalian expression vectors containing the
sequence for the loof or loopl region of D1R, with an IREBP tag to test for expression.
Competitive expressionfd1R loog2 occluded the increase in CaV2.2 current caused by D1R
expression, while competitive expression of D1R itafid not, indicating that the gain in CaVv2.2
function due to D1R expression relies on a physical interaction between D1R and Cai®.&€Th
demonstrate that the D1aV2.2 complex impacts not only CaV2.2 distribution, but also CaVv2.2
function. Future experiments in PFC neurons will illuminate the physiological impact of these
results.
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Astrocytes respond to CNS injury with a process named reactive gliosis. It is still unkmewn h
reactive gliosis rapidly propagates reaching very distant regions in the CNS after a focal brain
injury. It is proposed that damage proteins released by dying neurons acting on TBRyAtRway

could be involved in the reactive gliosis propagation. To address this question, we here performed
a penetrating traumatic brain injury by stab wound in wiyghe (WT), TLR4KO and TLR2KO mice
and used monolayer and 3D glial cells cultures. Waid&wounded WT animals showed a clear
astrogliosis gradient at-3-14 days posinjury (DPI); TL-Reficient animals showed an exacerbated
gradient of astrogliosis at-3 DPIl. However, at 14 DPI, the TLR4KO animals showed a similar
gradient to WT animalsAt 37 DPI, microglial cells near to injury core showed an increased
reactive phenotype in TLé&eficient animals compare to WT animals. In vitro, scratch wound
LINE RdzOSR | 3N} RASY(d 2F bCT. |OGADEGAZ2Y hisy | &l
gradient. Astroglial 3D cultures injected with TLR agonists LPS and HMGB1 responded with re
orientation of their process to the injected site in a dasgpendent manner. These results show

that reactive gliosis propagation is a complex phenomenon thablves both astrocytes and
microglia and that absence of TLR2 or TLR4 does not preclude reactive gliosis propagation, but
affects it. Supported by grants PICT 20451 and UBACYT.
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Substantia nigra (SN) is the main source of dopamine and a criticaindPeakinson Disease (PD).
Overstimulation of Ang Il AT1 receptors could produce oxidative stress, which affect the sensitive
area of the SN. Thus, we evaluated developmental changes in Ang Il receptor’s expression and
localization in this area. Animaté P21, P100 and P365 days were used. For RNA extraction, the
SN was dissected from slides obtained with a cryostat at the adequate levBICRTassays
allowed us to observe a decrease in the expression level of both AT1 and AT2 receptors with age.
AT1 reeptors decreased about 80% at P100, while AT2 receptors showed no significant difference
between P21 and P100. Both receptors diminished at P365. Immunofluorescence staining of AT1
and AT2 receptors showed at P21 and P100 higher density of AT2 stailsethael AT1 labeled

cells, with citoplasmatic and perinuclear localization. The number of stained cells diminishes at
the stage P365. These results might account for the natural process encompassing aging. There
are no previous reports regarding Ang lleptor localization in the SN by immunofluorescence at
different ages. A new role has been proposed for Ang Il AT2 receptors as neuroprotector, since its
actions counteracts the damage cause by oxidative stress due to AT1 receptors. Our present
results conirm the presence of both receptors during aging with a lower level of AT1 receptors
and provide information of potential use for future treatments.
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Parkinson Disease (PD) is one of the most frequent neurological diseases in elderness. Rotenone is
an herbicide known to pmuce neurotoxic effects. Several methods of delivery have been
explored, some of them with high mortality. Thus, we decided to administer rotenone by using
microvesicles of a copolymer of PLGA. Microvesicles allow a slow delivery of the drug and thus a
long treatment with a single dose administration. Resuspended microvesicles (25 um) were
administered by subcutaneous injection in a dose of 50 mg/kg. Rats were weighted every day and
no significant difference with control animals was observed during the evireatment at the

dose assayed. Animal’s behavior was evaluated by using the bar test, grid test and rearing test.
Significant changes were observed on behavior tests after 5 weeks of treatment (p< 0.01) for the
three test assayed. Latency in the behavaéuring the bar and grid test do correlate with
catalepsy. Rigidity was tested with the rearing test. Physiological symptoms such as rigidity and
immobility did appear after 5 weeks of treatment. An accurate experimental model of PD should
reproduce the Bw, progressive, and selective nigrostriatal dopaminergic degeneration seen in
the disease. The lack of mortalitity in the treated group supports a good selection in the dose of
rotenone applied. Although nigrostriatal degeneration can be confirmed bysgieeific staining,

the behavioral results strongly suggest that animals developed PD.
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Presynaptic CaV2.2 are activated by action potentials, and their calcium current induces
neurotransmitter release. In this context, regulating CaV2.2 igcal; and one of the most
important mechanisms for doing so is throughpf®tein coupled receptor (GPCR) activity. Two

such GPCRs are the ghrelin receptor (GHSR) and the dopamine receptor type 2 (D2R). We have
previously demonstrated that GHSR constitatactivity reduces CaV2.2 trafficking to the plasma
membrane and that ghrelimduced GHSR activity inhibits CaV2.2 currents. On the other hand,
dopaminemediated activation of D2R also inhibits CaV2.2 currents. It has been recently shown
that D2R and GHRSheteraedimerize in hypothalamic neurons. Here we explore hovexpression

of GHSR and D2R modulates the effect that each GPCR has individually on CaV2.2. We found that
GHSFD2R ceexpression increases the basal inhibition of CaV2.2 by GHSR constictiiigy,

since less GHSR is needed to reduce CaV2.2 currents when D2Riisfected. By contrast, the

acute inhibitory effect of ghrelin on CaVv2.2 currents is unaffected by @&R28Rceexpression.
Meanwhile, GHSR2R ceexpression decreases inhibitiasf CaV2.2 by dopamirevoked D2R

activity (increase in EC50), since a higher dopamine concentration is needed to inhibit CaVv2.2
currents when GHSR is-ttansfected. This last effect depends on GHSR constitutive activity, since

it is occluded by préncubation with Substanc® analog 1 pM, a GHSR inverse agonist.
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Dendrite size and morphology are key determinants of the functional properties of neurons, and
brain disorders are due primarily to structural abnormalities of dendrites and their connections.
Distinct lewcinerich repeat (LRR) transmembrane proteins are highly expressed in the brain,
especially in the hippocampus, where they play a critical role in the organization and function of
neural circuits, regulating neurotrophin signaling, coordinating - p@nd pcstsynaptic
compartments during excitatory and inhibitory synapse formation and regulating synaptic
plasticity.

Recently, the LRR protein Lrigl, has been described as an essential regulator of neurotrophin
signaling and dendrite arborization of hippocampaéurons. However, the physiological
contribution of Lrig2 for neuronal development remains to be determined. Taking advantage of
the postnatal expression of Lrig2 by hippocampal developing neurons, we used gain and loss of
function assays to examine howterkd Lrig2 expression impacts dendrite morphology and
synapse formation in search for specific LRR proteins involved in neurodevelopmental disorders.
Here we show that Lrig2 overexpression exacerbates dendrite complexity by promoting growth
and branchig, in a LRR domatfependent manner. Our results also indicate that Lrig2 is
expressed in preand postsynaptic fractions, where it controls the density of dendritic spines and
increases the number of excitatory synaptic contacts in hippocampal neurons.
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Amyloid aggregation of alpksynuclein{{ 0 Ay t I Nl Ayaz2yQa RAaSlFasS o
and neuronal death. Several mutationshi§ gene are associated with familial PD, supporting a
central role for the protein in thelevelopment of the disease. However, the precise contribution

of 'S aggregates to neuronal impairment and death is not well understood. Previous work in our
lab demonstrated that aromatic side chains of theédxminal tyrosine residue at position 39 (Y39)

of 'S plays a critical role in its fibrillation pathway. In order to understand the key role of Y39
residue onhS aggregation and toxicity, we designed different point mutants of the protein.
Through the combination of biophysics and tmbked assays, wdemonstrated that replacement

of Tyr by Ala or Leu at position 39 led to protein variants with different amyloidogenic potential.
Interestingly, strong correlation was observed between the in vitro and in cell studies. Altogether,
our data highlight the irportance of combining structural and cell biology strategies, and open
new perspectives to elucidate the molecular basis behind the amyloid aggregation of the protein
hs.
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Amyotrophic Lateral Sclerosis (ALS) has as a target upper and lower motoneurons. Our previous
studies have demonsttad the pathological role of autoimmune mechanisms mediated by
antibodies in sporadic ALS patients. In the present study, we tested the effect of IgG from a group
of sporadic ALS patients on the motiselated spinal cord preparation, which was incubatethw
different ALS and control sera for 6 h. The purpose of the present study was to characterize (by
immunohistochemistry) the localization of 1gG in neurons and their role in microglia activation.
Our results demonstrated significant IgG immunoreactivitinterneurons from dorsal and ventral
spinal cord areas, and motoneurons. Furthermore, after applying ALS sera the number of ventral
neurons was significantly decreased. On the contrary, while no changes in the number of microglia
were observed, analysaf morphological parameters of microglial cells showed branche length to

be significantly decreased following ALS serum incubation. Indeed, a significantly increase in CD68
staining, a marker for activated microglia, was observed that was consistent pagt
transcriptional microglia activation while no effect was observed in the CD68 mRNA analysed by
RTPCR. These findings indicate the presence of a neuroinflammatory process in the pathological
event induced by sporadic ALS sera and support the hypathekiautoimmunity in the
development of this neurodegenerative disease.
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Astroglial mGIu3R promotes neuroprotective effects, such as releasing neurotréaphin t W | y R
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elimination is provided here as well.

mGIu3R protein levels rerra stable during aging in netnansgenic (NTg) mice, whereas they
progressively decrease with age in PDAR® (Tg) animals (p<0.05). It is known that a truncated
BSNEA2Y 2F (GKS NBOSLIWI2NE OFftfSR YDfdoopnwz O
levels increase with age in NTg mice, and they are significantly elevated in 5 rotchthg mice
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5 monthold Tg mice (p<0.05). Also, we found decreased mGlendgts (p<0.01) and increased
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Aging is characterized by a progressive decline in cognitive capacities, however, it is unlikely that
this decline arises from the altered expression or activity of a singlerfa@ter the past decade,
accumulated evidence has indicated that one of the most dramatic changes that occur at the
molecular level in the aging brain is the alteration of epigenetic mechanisms controlling gene
expression. Epigenetic mechanisms regulat@lethora of brain functions including activity
dependent transcription of memory genes, synaptic plasticity, learning and memory.
Hippocampal aging is accompanied by the overexpression of the enzyme chol@gterol
hydroxylase (CYP46) in cortex, cerebellumd hippocampus. This enzyme converts cholesterol to
24-hydroxycholesterol, which is eliminated from the brain. As a consequence of CYP46
overexpression, cholesterol levels are reduced in old neuronal cells. We found that cholesterol loss
impairs downstram signaling from NMDA receptors leading to nuclear accumulation of the
transcriptional repressor CDYL. CDYL is part of a repressor complex, which includes REST and the
H3K9 methyltransferase G9a, among others, and targets several genes related to memory
formation such as the gene encoding the neurotrophin BDNF. Thus, we propose that altered
synaptic activity in old neurons, is promoted in part by cholesterol loss and leads to the formation
of a transcriptional repressive structure at the promoter of memorgenes.
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The Endoplasmic Reticulum (ER) plays a critical role in different processes, where the ER Ca2+ acts
as a key messenger. Under resting conditions, the luminal Ca2+ concentration reflects a balance
between uptake by Ca2ATPases and efflux pathways of whicke ttranslocon can play a
prominent role. The translocon is an aqueous pore, formed by the 8eai® spanning the ER

lipid bilayer, blocked by the ribosome (cytosolic side) and by BiP (luminal side). During the acute
phase of the UPR (Unfolded Protein Resge), immediately after unfolded protein are
accumulated in the lumen, the Ca2+ ER eflux through the translocon would increased. We
performed cytosolic Ca2+ measurements in primary human astrocytes, expressing the Ca2+
indicator GCaMP6 tethered to the BRembrane, after UPR induction with Tunicamycin. We
observed focal release of Ca2+ in stressed astrocytes that was significantly inhibited by translocon
blockers (emetine or anisomycin). The -iiduced Ca2+ signal was amplified by-peatment

either with AB5 cytotoxine (hydrolyses BiP) or with the translocon opener puromycin. This effect
was corroborated by cammunoprecipitations. The likehood of obtained -Tnduce local Ca2+
events, increase by using either the slow Ca2+ chelator BGTAr XestospongirC and
Ryanodine, InsP3 and Ry Receptors inhibitors, respectively. Finally, InsP3 Receptor-268 HEK
cell line exhibited Trevoked Ca2+ release near ER microdomain, which is inhibited by BiP over
expression.
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The accumulation of misfolded proteins within the endoplasmic reticulum (EjRjets a cellular
process known as the Unfolded Protein Response (UPR), in which the cell attempts to restore ER
homeostasis. If ER damage is persistent or excessive, an apoptotic response is initiated. PERK is an
early ER stress sensor that attenuates pmtsynthesis. We demonstrated that Calcineurin (CN)
associates with PERK, enhancing inhibition of protein translation and cell viability. But PERK
signaling, including prapoptotic transcription factor CHOP, persists activated under prolonged
stress. Clonic UPR is proposed to contribute to the pathology of many neurodegenerative
diseases. GMBangliosidosis are characterized by a progressive neurodegeneration due to
deficiency in Bhexosaminidase activity. However, the mechanisms that determine how GM2
accumulation triggers neuronal cell death remain unknown. Recently, we demonstrated in primary
cultured neurons, that GM2 accumulation induces ER Ca2+ depletion and, in turn activates PERK
signaling,

Here, we show that the selective PERK inhibitor GSK2@0&gl well as CN and CHOP knockdown,
effectively modulate neurite atrophy and apoptosis induced by GM2 accumulation. Moreover, we
determinate that, the chemical chaperone UDCA (acid ursodesoxicolic) protects neuroblastoma
cells Neuro 2a (N2a) againts ERss, decreasing CHOP expression as well as the susceptibility of
neurons to undergo apoptosis.
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A key question in developmental neurobiology is understanding how axons and dendrites from
different neuronal populations develop to generate specific patterns of neuronal connectivity. This
process is regulated by thimteraction of extrinsic signals, such as neurotrophins (NTs); and
intrinsic factors, such as endogenous regulators of their receptors.
NTs are a group of secreted molecules that play a crucial role in the development and survival of
neurons. They bind tdyrosine kinase receptors belonging to the Trk family and promote the
differentiation and survival of specific populations of neurons. The cooperation between NTs and
other soluble factors, are mechanisms that give specificity during the developmenrg oftivous
system.

Recent studies also show the importance of intrinsic factors, which regulate the activity of these
receptors and allow to broaden the repertoire of signals induced by NTs, conferring another level
of regulation and control in the estabfiment of neuronal connectivity.

In our work, we have identified members of the Tetraspanin superfamily that regulate the NGF
mediated TrkA signaling. We have shown that Tetraspanin is a specific intrinsic regulator of TrkA
activation, its downstream sigria and its effect on neuronal differentiation. We also provide a
novel homeostatic mechanism to control biosynthetic trafficking and degradation of TrkA.
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A clear association between disorders in the microbiota and the onset and progression of
Parknson disease (PD) is known. Probiotic bacteria produce beneficial effects on host health so
we wondered if the consumption of probiotics might be a strategy to prevent or treat PD. To test
this hypothesis, we used the animal model Caenorhabditis elegadsttea bacteria Bacillus
subtilis DG101 and Escherichia coli OP50 (probiotic anepraliotic, respectively). The studied

C. elegans strains were the wilgbe N2 and the PEeporter strains: NL5901 (expressing YFP
fused to humanh-synuclein), UA57 (expreinsg GFP fused to dopaminergic neurons and
presenting agelependent neurodegeneration) and VC1024 (affected in synthesis of PDR, a
homolog of human PARK2). The aggregatioh-synuclein (Lewy body, LB, formation), in 7-day

old NL5901 worms fed on DG10lasweduced by 75 % compared to worms fed on OP50. Seven
dayold UA57 worms fed on DG101 showed higher neural integrity, and VC1024 and NL5901
worms exhibited an extended lifespan (74% and 88%, respectively), compared to worms fed on
OP50. The behavioral wo characterization (i.e. foedensing behavior, chemotaxis, fecundity
and defecation) confirmed the suitability of DG101 to improve PD prognosis. The overall results
showed that B. subtilis was able to stop the formation of LB, impaired neurodegenerdtion
dopaminergic neurons and significantly increased the healthy lifespan of Parkinsonian worms to
levels of healthy worms.
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Theh 9n 10 nicotinic acetylcholine receptor (NAChR) is expressed in cochlear hair cells. This nAChR
mediates the inhibitory synapse between efferent fibers and outer hair cells. The inhibitioltsres
from calcium entry through the nAChR, in the presence of acetylcholine (ACh), followed by the
activation of a Ca2+ dependent potassium current. This nAChR is compoS8é&daoid h 10
subunits assembled into a pentameric catipermeable ion channelsEach nAChR subunit
comprises a large extracellular amiterminal domain, four transmembrane domains (TVIl4)

and a long cytoplasmic loop between TM3 and TM4. Expression o8 mndh 10 nAChR subunits

in Xenopus laevis oocytes yields functioh@ andh9h 10 receptors, but not»10 homomeric
nAChRs. One of the functional differences betwe8nandh 9 10 nAChRs is their modulation by
extracellular Ca2+ 9 receptor responses to ACh are blocked by extracellular Ca2+. In contrast,
hoh10 responses are potented at submM Ca2+ concentrations and blocked by higher
concentrations of this ion. In order to determine the structural determinants responsible for these
differences, we generated chimeric subunits, expressed them in Xenopus oocytes and performed
electrophysiological recordings under two electrode voltage clamp. Our results suggest that the
TM2- TM3 loop of theh10 subunit contains key structural determinants responsible for the
potentiation of theh 9" 10 nAChR by extracellular Ca2+.
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Human Long interspersed nuclear elemeht§LINEL) retrotransposonsctivity occurs mainly in
early embryonic development and durigppocampal neurogenesis. S@X is a transcription
factor relevant toneuronal derelopment with unknown functions in the control of LHIE
retrotransposon activity during neuronal differentiation. To study tependence of LINE
activity on SOX1 during neuronal differentiation,we differentiated human SISY5Y
neuroblastoma cells ah adult humanadiposederived mesenchymal stem cells (hASCs) into
neuron fate andfound increased LINE activity. Our results show also that SO protein
binding to the LINE promoter resulted higher in differentiatedeuroblastoma cells, while knock
down of SOX1 inhibited the induction ofLINEL activity in differentiating conditions. These
results suggesthat activation of LINE retrotransposition during neuronal differentiation is
mediated by SOX1.
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There is a single nucleotide polymorphism (SNP) in the BDNF gene (rs6265) which is associated
with increased susceptility to develop neuropsychiatric disorders in human carriers. This SNP is
present in ~25% of the world population, and induces a substitution of a valine (Val) for a
methionine (Met) in the BDNF prodomain (pBDNF), an abundant peptide in the central servou
system. pBDNF Met can trigger acute changes in 30 to 60 minutes to neuronal structure. However,
the effects of pBDNF Val and Met for longer administrations periods, and in different stages of
neuronal development, remains yet unknown. Thus, we studieddffects of both polymorphic
variants of pBDNF on hippocampal neurons in culture at different stages of differentiation. In
immature neurons, we did not detect alterations in the establishment of polarity nor in the
development of dendrites and axons inthd by either pBDNFs. On the other hand, in mature
neurons, pBDNF Val and Met were able to significantly reduce the density of synaptic contacts.
This is the first study to describe an effect of the Val variant of pBDNF (present in 75% of human
population)on neuronal structure using a physiologically relevant dose. These results suggest that
pBDNF is a modulator of synaptic contact density and that, together with mBDNF actions, might
act as a regulator of precise circuit maturation.
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Adult neural progenitor cells (NPCs) from the subventricular zone (SVajifterentiate into
oligodendrocytes, a key aspect during the remyelination process following a demyelinating event.
We have demonstrated that TGRnduces oligodendrocyte precursors cell (OPCs) proliferation
through an increase in Jaggedl expression iroagtes and oligodendrocyte maturation by direct
action on OPCs. The current work studies the effect of TBRng demyelination through in vitro

and in vivo experiments. SVZ NPCs obtained from controtday 7cuprizone (CP#eated rats

were cultured m the presence of TGFor its vehicle for 4 days. Immunocytochemistry showed no
changes in Nestin+, Nestin+/GFAP+ or GFAP+ populations in any of the experimental groups.
Cultures obtained from demyelinated animals showed a higher proportion of PG:GHH than

those obtained from control animals. The presence ofi Ti@€reased the proportion of PDGFR

cells in control cultures and showed a slight increase in cultures from demyelinated animals.
Furthermore, preliminary results obtained from corpus callosWestern blot analyses of animals
intracranially injected TGFshowed an increase in MBP+ cells concomitantly with a decrease in
PDGFR+ cells both in control and Cl2ated animals. These results indicate that T@Gfght
contribute to OPC differentiatio during demyelination. More experiments are needed to evaluate
the real impact of TGF during the whole demyelination/remyelination process.
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Alzheimer's disease (AD) is a neurodegenerative disorder of the Central Nervous System that
affects millions of people in the world. AD involves progressive lost in cognitive fundtient®
neuronal death in hippocampus and other related areas. AD was first characterized by the
presence of amyloid plagues composed by peptides aggregates. Although it has been shown
that neither A peptides nor amyloid plaques were directly responsible for synaptic failures and
neuronal death, it was suggested that soluble #ggregates (from 4to 50 monomers), thé A
oligomers (AOs),were the main toxins at early steps of this pathology. Moreover, elevatgdsA
levels have been reported in AD rat models, even before neurodegeneration signs appear. In this
context we built an Adeno Associated Vector (AAV) for transiently expressimgle shain
variable fragment antibody (scFv) that specifically bind®#\ and bears a signal peptide to be
secreted (AAMSCFYNUSC1GIlu). N2A y B104 cell lines were infected withsABPRMNUSC1Glu and

the supernatant was then collected. First, we checkdevsexpression at mMRNA level, by PCR, and
protein level by westernblot. Then, we attempted to detect syntheii©A levels by ELISA essays.
We designed two different essays: A Direct ELISA and a Competitive one. Preliminary results have
shown that only thecompetition essay was useful to discriminate the testedOA levels.
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Iron deficiency (ID) applied to developing rodents has proverbgéoan excellent model to
understand the generalmyelination process and specific glial cell requiremergsious work
demonstrated that ID oligodendrocytes (OL) were mostly found in an immature stage, failing to
attain complexity and a more mature morplogly. In addition, ID astrocytes (AST) proliferated
more than control ones and were more immature, much like OL.
To further describe ID effects, we explore the hypothesis that low iron availability constrains OL
maturation by impairing glial cell metabolic pathways.
Pregnant mice were fed a control (C; 40mg iron/kg diet) or an ID diet (4mg iron/kg diet) from
gestational day 5; brain cortexes of -PQoups born to those mice were used for OL and AST
primary cultures. ID metabolic signature was assessed usB&phorse extracellular flux analyzer.
Measurements of glycolysis and mitochondrial respiration showed a dysregulated pattern of
proteins involved in the TCA and mitochondrial dysfunction following gestational 1D; both ID OL
and ID AST maximum respiraticate was lower than control ones. In addition, ID AST exhibited a
lower basal glycolitic capacity than controls which could be explained by a diminished of glycogen
storage. These findings further prove that the regulation of cell metabolism may impadateel
decisions and maturational status.
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Fetal ethanol experience generates learning and memories, capable of enhance ethanol
consummatory behaviors during infancy. Opioid system seems to mediate alcohokecement
aspects. We proposed to study ethanol prenatal and infantile effects on opioid precursor peptides
(POMC, Prenk and PreDYN) and receptors (MOR, DOR and KOR) mRNA expression, in
hypothalamus. Pregnant rats received (GDsRQy7 a daily intragasic (i.g.) administration with

2g/kg ethanol or water, or remained undisturbed (Unmanipulated group). An intake test was
conducted at PDs 145. Three groups were performed: control (no intake test), water and 5%
ethanol. At the end of intake test hypothatas sections were obtained to perform gRRC
assessments. Alcohol intake was higher in animals whose dams received an i.g. manipulation,
whenever water or alcohol. Prenatal manipulation possibly acts as a mild stressor capable of
enhance consumption of @hol, after birth. To test this alternative hypothesis we regrouped
prenatal manipulation in: unmanipulated and manipulated (pups from water and alcohol groups).
gRTPCR data, assessed only in unmanipulated group, demonstrated that ethanol intake
experiences dowrregulate the expression of Pidyn mRNA and gradually -upgulate mRNA
expression of MOR and KOR. Also, MOR mRNA expression was attenuated by prenatal i.g.
manipulation, supporting the idea that possibly plays a role as a mild stressor.
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Although it is well accepted that the adipostatic hormone leptin activates Pomc expression in
hypothalamic neurons, the mechanisms controlling this interaction remain unexplored. In the
brain, leptin binds to the long form of the leptimeceptor stimulating the intracellular
phosphorylation of STAT3 which acts as a transcription factor of several genes by acting on STAT3
binding motifs. We have detected that the neuronal Pomc enhancer 1 (nPE1) contains two
canonical STAT3 binding motifs-DTCCNGGAAQU ¢ KA OK | NB KAIKfe Oz2y
challenge the hypothesis that these sites participate in leptin’s induced Pomc expression we
generated mutant mice lacking both STAT3 sites from nPE1l using CRISPR/Cas9 technology. To
maximize lept’s effect on hypothalamic Pomc expression we previously reduced circulating
leptin levels using two different experimental strategies. Our first approach was to study the effect

of refeeding on mice previously fasted for 24 h and analyze body weighttivasaand
hypothalamic Pomc mRNA levels. Our preliminary results indicate a greater weight loss in mice
lacking STAT3 sites after fasting and a more rapid regain of previous body weight. The second
approach involves crossing nPE1(STa38) mice with lepih-deficient (ob/ob) mice. Further
progress of these experiments will give us the possibility to evaluate the implication of STAT3
binding sites in the regulation of hypothalamic expression of POMC induced by leptin.
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New memories are reactivated during sleep reinforcing cortiodical connections favoring
memory consolidation and integration. There are contcéaliy results concerning the role of
sleep in new word integration. In healthy subjects, some studies reveal a fast integration
independent of sleep while others show sleéppendent integration of new words. However,
these results may not be contradictoiWe hypothesize that there is a fast cortical integration at
short time after learning, but for this information to persist in time it becomes dependent of a
period of sleep. Thus, for this to be possible, a normal hippocacgrééx communication is
needed. Patients with Temporal Lobe Epilepsy show a diminished hippocamniial
synchronization which explains the impaired declarative long term memory consolidation during
sleep. Thus, these patients turn out to be an optimal model to test our hypothdsi® we show
preliminary data, using a wodgarning task to evaluate the role of sleep in consolidation of new
information and integration with the prexisting lexical networks.

|
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A single nucleotide polymorphism (SNP) in the BDNF gene is present in more than 25% of the
human population, and it results in aline (Val) for methionine (Met) substitution (Val66Met)
within its prodomain sequence. This SNP is associated with increased susceptibility to develop
certain psychiatric and neurodegenerative disorders. Some of the associated diseases involve
dopaminergt (DA) neuron dysfunction such as schizophrenia, addictions and, in some
L2 LdzA F dA2yas tENJAyaz2yQa RA&aSFaSe LG KFHa oSS
prodomain affects hippocampal neuron structure, but its effects on DA neurons remain to be
studied. We hypothesized that the Met variant of the BDNF prodomain affects DA neuron
structure and function. Interestingly, we found that stimulation with the Met prodomain (but not
the Val variant) induces superior cervical ganglion DA neuron death linreeuMoreover,
mesencephalic DA neurons cultured from BDNF Met/Met ksaockiice displayed shorter
processes as compared to the Val/Val littermates. Finally, BDNF Met/Met mice show increased
spontaneous ipsilateral turns after the unilateral injection the specific DA neurotoxin -6
hydroxydopamine, suggesting that DA neurons from this genotype are more susceptible to
degenerate compared to Val/Val mice. Altogether, these results suggest a molecular explanation
for the increased incidence of BYAlated central nervous system disorders in Val66Met carriers.
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We analysed the short and losigrm effects of a highly palatable cafeteri@t{iCAF) intake on the
expression of key genes of the reward dopaminergic pathway of the brain(RW). Female rats were
fed chow or CAF for 4(CAF4) or 11(CAF11) weeks. Ventral Tegmental Area(VTA), Accumbens
Nucleus Core(NAC) and Shell(NAS), and Ventral Ra(\idR) were isolated by micropunching
technique. For mRNA analysis, JPCR was performed. Digestion with methgkatsitive
restriction enzymes followed by qPCR was used for epigenetic studies. Serum leptin was assessed
by RIA. CAF4 increased energy intakel adiposity. In VTA, CAF4 enhanced dopamine active
transporter(DAT) and decreased both isoforms of glutamate decarboxylase(GAD), without altering
Tyrosine Hydroxylase levels. CAF4 decreased dopamine receptor 2 mRNA in NAS and increased
GAD2 levels in VPhe changes in DAT mRNA were related to a decrease in the methylation status

of its promoter region. CAF11l further increased energy intake and adiposity, leading to
hyperleptinemia, and increased mRNA of leptin receptor in VTA, without affecting thessiqmm

of any gene of the RW studied. Our results indicate that, in the ghami, CAF deregulates the

RW, at least in part via epigenetic changes, possibly reflecting a state of RW hyposensitivity, which
might promote the excessive intake of palatableds to compensate this status. This is reverted

in the longterm, when the hypercaloric intake could respond to an altered homeostatic control
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Almost 30% of patients suffering from Depression (MDD) remain resistant to the current
medication and exists pressing need to discover new targets for antidepressamg dr
development.

Our primary goal is to find new intracellular pathways regulated by antidepressants which could
be potential targets for drug development. We focused on kinases and phosphoproteins which are
well-known for being drugable targets.

As a firststep, we carried out a protein array screening to reveal changes in the signalosome and
phosphoproteome in the hippocampi of animals chronically treated with paroxetine. We extracted
RNA from the same material and performed microarrays in order to comp&BA and protein
levels of the candidate molecules. We found strong changes in a number of interesting candidates
including several members of the NB pathway.

We focused on this pathway and studied its role in emotional behavior and antidepressant action.
To do that, we generated a conditional KO mouse line carrying a deletion of B KRase IKK
specifically in excitatory (glutamatergic) nensof the forebrain. The effects of antidepressant
drugs on different endophenotypes were analyzed on this mouse line at different levels, including
adult neurogenesis, glial activation, depressiike behavior and spine density of principal
neurons of tke hippocampus. These results point towards a relevant function of th& BNF
pathway on the mechanism of action of antidepressant drugs.



Cellular and Molecular Neurobiology

P&.-Mesenchymal stem cells therapy reversed hippocampal atrophy,
neurodegeneration, loss of presynaptic proteins, reactive microglia and
behaviorimpairedA y | NJ & Y2RSf 2F aLB2N}RAO

Juliette Lopez Hanottdlaria Florenci@appa Villar, Joaquin Pardo, Paula Cecilia Reggiani

Biochemistry Research Institute of La Plata Professor Doctor Rodolfo R. Brenner (INIBIOLP
Presenting autharJuliette L6pezHanotte, julietteloha@gmail.com

{LBR2NIYRAO !t T KSAYSNRAE RA&SHAS o6{!50 Aa I LINEBII
therapy. We are intersted in developing therapeutic strategies to overcome the degenerative
changes in SAD. In this context, we explored the neuroprotective effect of human mesenchymal
stem cells (MSC), using a SAD rat model by intracerebroventricular injection of strepinZate

STZ). Animals were divided into 3 experimental groups: Sham, STZ and STZ+MSC. STZ an
STZ+MSC received 3 mg/kg&M and, 24 days after, STZ+MSC received, every 18 days, 1x106
MSC in a tail vein. During the last two weeks until the end of thays(3 months postcw-STZ), we
performed different behavioral tests. Our results show that STZ treated rats were behaviorally
impaired, whereas the STZ+MSC group improved its spatial memory and decreased the anxiety.
Immunohistochemistry in the Stratum &atum (SR) of the hippocampus revealed that neurons,
astrocytes and microglial cells were affected by STZ, and MSC therapy reversed the observed
changes in neurons, microglial cells, and in the volume of the SR, previously atrophied by the STZ.
Interestingly, Western Blots of hippocampal lysates on presynaptic proteins (SYT1, SYT2, SYP and
SV2) and GABAergic neuron markers (GAD6567) show that all these proteins levels decreased in
the STZ group, whereas MSC therapy led to a recovery of SYT2, SV2 andlevAB63Ve
conclude that MSC therapy is a suitable biological tool in neurodegenerative disorders.
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Endogenous reactive oxygen species and antioxidants participate iromausignalling and
plasticity in normal physiology, during aging and in the development of neurodegenerative
disorders. GABAergic neurotransmission was shown to be sensitive to redox agents. We
demonstrated that tonic responses mediated by GABAfeceptors can be modulated by H202,
ascorbic acid (Asc), glutathione and nitric oxide through thiol modification of cysteines. We also
identified endogenous redox agents that modulate GABAA receptors involved in fast inhibitory
neurotransmission in theetina and hippocampus, but the molecular mechanisms implied remain
elusive. Now we analyzed the effects of H202 and Asc on GAB2/and GABARL 2/ 2L
receptors expressed in Xenopus laevis oocytes usingeteatrode voltageclamp recording of
GABAevoked CF currents. H202 and Asc modulated GABBA responses. H202 exerted a
dosedependent, reversible and voltagesensitive potentiating effect which was not prevented

by irreversible alkylation of sulphydryl groups with NEM, whereas Asc induced a dualatiad

with an early inhibition and a subsequent phase of potentiation. In contrast, GAB&~2L
receptors activity was not altered during superfusion of H202 and Asc, suggesting tha the
subunit conferred a relative insensitivity to these two endoges agents. Additional experiments

to elucidate the mechanisms of action underlying the effects of H202 and Asc on IGARAA
receptors are being performed.
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Neuronal activitydependent transcription is an integral part of the neuronal response to
environmental stimulation and it is crucial for different molecularam&nisms underlying synaptic
plasticity (LTP/ LTD), learning and memory, behavioral responses and neuronal survival. The nature
of transcriptional response to electrical activity (target genes and their temporal induction profile)
has been broadly studieduring the last few years. Previous investigations were done activating
neurons by applying protocols of chemical neuronal depolarization (KCI high concentrations, TTX
withdrawal) that are highly artificial and far from any physiological condition.

In this project, we aim to develop novel strategies to study neuronal actreigulated gene
expression both ex vivo (in brain slices) and in vitro (in primary neuron culture). We used electrical
and optogenetic stimulations at different frequencies and pattemis depolarizing stimuli
mimicking brain electrical oscillations and bursting activity. We were able to observe different
levels of gene expression and temporal dynamics of three known aetdgtylated genes (Npas4,

cFos and Arc) upon these stimulatiomimcols.

Together, the results indicate that activity patterns can determine the temporal dynamics of
activation of gene expression and that the study of actidiépendent transcription should be
refined and assessed with more physiological methods.
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The developing nervous system is highly susceptible to damage causeskpogure to
environmental contaminants. Glyphosate (gly) is the active ingredient of a number of-broad
spectrum herbicide formulations, widely used all over the world to control weeds. Previous
studies have demonstrated that gly induces neurotoxicity inmmels. Therefore, the cellular
mechanism of this alteration needs to be determined.

We evaluated hippocamptependent spatial learning by the Morris water maze test and found
that acquisition is impaired in rats exposed to gly during a critical periayradptogenesis (first

three postnatal weeks of life). These animals also showed alterations in the expression of synaptic
proteins in the hippocampus such as P#Dand Synapsin I.

To further analyse the effect of gly on neuronal connectivity we used lgppal cultured
neurons to study the maturation of dendrite arbors in 17 days in vitro (DIV) control and treated
neurons. We observed that gly exposure markedly decreased dendritic length and complexity in a
dose dependent manner.

Then, we studied whetheahe herbicide impairs the development of dendritic spines in 17 and 20
DIV cultured neurons. Results showed that exposure to gly induces a decrease in spine density and
maturation. Furthermore, we observed a defect in the number of synaptic clusters.
In canclusion these findings suggest that gly exposure alters neuronal connectivity both in vivo
and in vitro impairing complex cognitive behavior.
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Stress granules (SGs) and Processing bodies (PBs) are cytoplasmic membraretetissoim

which ribonucleoprotein complexes accumulates. SGs are formed by translational machinery
components, like minor ribosomal subunits and translation initiation factors. SGs assemble when
cells undergoes stress. PBs are formed by factors invoivedRNA translation inhibition and
decay. It has been observed that several components of both SGs and PBs are rhythmically
expressed, in a circadian fashion, thus we hypothesized that these foci oscillate. We show that the
number and area of SGs induced dwjidative stress, as well as the PB number, exhibit daily
oscillations in NIH3T3 cells. T1Aa protein with a priodike domain that induces SG nucleation, is
also expressed rhythmically. To test whether SG temporal changes were controlled by the
transaiptional translational feedback loops (TTFLs) that form the molecular circadian clock, we
analyzed SGs in wt and Bm#tffibroblasts. Bmall is an essential and fredundant component

of TTFLs. Unexpectedly, we found oscillations in the number, areaigndl intensity of SGs in

both genotypes. The period and phase of the oscillations were similar in both cell lines, but the
amplitude was higher in Bmalt cells, suggesting that the TTFLs modulate the strength of the
response at different times. We thght that the SG rhythms could be generated by redox or
translational rhythms that have been shown previously in Brfall cells.
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Neurons are highly polarized cells typically extending a long thin axon and multiple short branched
dendrites. These specialized compartments are developed through the coordination of cellular
and molecular mechanisms in order to ensure the proper famitig of the nervous system, and

are highly regulated by several small Rho GTPases with their effectors controlling different aspects
of neuronal morphology. Among others, these events include actin and microtubules cytoskeleton
assembly, and the additioof membrane in neuron specialized regions. Even though most of
studies have been focused on classical Rho GTPases (RhoA, Racl and Cdc42), other less studie
members of this family such as RhoD suggest to have unique effects on cytoskeleton and
membrane dyamics. In this study we have analyzed the role of RhoD during the development of
axonal polarization and neurite extension. Our results reveal that the expression of RhoD active
mutant in hippocampal neurons induces the generation of multiple axons amdaise neuritic
outgrowth and complexity. These results suggests that RhoD plays an important role during
neuronal differentiation and neuritic outgrowth. In addition, we have designed an unimolecular
activity RhoD biosensor based on resonance energy #ar$fRET) to study the spaime
dynamics of this Rho GTPase in cultured hippocampal neurons. Finally, we have evaluated how
RhoD affects different dynamic parameters of microtubules cytoskeleton in fibroblast cells.
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Axonal fragmentation is a regulated process that depends on various signaling
molecules, proteases and other regulators to actively disintegrate the axonal
compartment. In this work, we studied the change and possible role of the axonal
membrane-associated periodic skeleton (MPS) during injnduced degeneration.

The injury model consisted on sensory neuron explants sections with a scalpel blade,
producing axonal degeneration in the distal portion of the sectioned axons. The MPS is
organizd in periods of 190 nm, hence unobservable by diffractioited conventional
fluorescence microscopy. Here we used two different swupsplution techniques:
Expansion Microscopy (ExM) and Stimulated Emission Depletion Nanoscopy (STED).
We show that the MPS abundance and organization decays at an early time point after
injury, well before the onset of axon fragmentation. In addition, pharmacological
treatments that prevent axonal fragmentation, such as NAD+, also prevent early loss of
the MPS. We furthershow evidence demonstrating the effect of dismantling the MPS
with the actin depolymerization drug Latrunculin A on axonal fragmentation in control
and injured axons. In summary, our work suggests that the MPS is necessary for
stabilization of the axon copartment during injuryinduced  degeneration.
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GHSR is a-frotein coupled receptor that displays higonstitutive activity, independent from its
endogenous ligand, ghrelin, relying exclusively on GHSR expression levels. It is widely expressed in
the nervous system, including regions with restricted ghrelin access, as the hippocampus, but the
mechanismsunderlying neuronal modulation by GHSR remain elusive. Our previous work
demonstrated that presynaptic voltaggated calcium channels (CaV2), which allow the calcium
influx that triggers neurotransmitter release, are highly sensitive to GHSR constitativetya

Our aim here was to study the impact of CaV2 modulation by GHSR on hippocampal
neurotransmission. We performed electrophysiological recordings in hippocampal primary
cultures from E168 wild type and GHS#ficient mice after manipulating GHSRpeession

levels by lentiviral transduction. We found that GHSR constitutive activity impairs CaV2 currents,
being CaV2.2 the most affected subtype. Moreover we found that GHSR constitutive activity
decreases inhibitory but not excitatory pesgnaptic curents, without affecting Ca\i2
independent forms of neurotransmitter release

We show that GHSR constitutive activity modulates inhibitory neurotransmission in hippocampal
neurons through a presynaptic mechanism mediated mainly by CaV2.2 currents impaihaent
specifically affects GABA release. Our work provides insights in assessing the role of GHSR in
neurotransmission and plasticity at hippocampal synapses.
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Studies by our group have shown that apoTransferrin (aTF) has maturational effects on
oligodendroglial precursor cells, which allows its use as ential therapeutic agent in Central
Nervous System (CNS) demyelinating diseases. Exosomes are nanoparticl2é@hgdsecreted

by cells which allow intercellular communication through long distances. In this context, the aim
of our work is to analyze theffects of intranasally administered exosomes as Tf nanocarriers in a
demyelination model. Given that some exosomes contain the Tf receptor (TfR), our interest is to
find an easy and quick pathway of intracellular loading of aTf through its binding teetieptor.
Oligodendroglioma cells OL®8 were incubated for 30 min in the presence of human aTf, washed
and subsequently incubated for 24 h in DMEMF12 without FCS. Western blot analyses were used
to characterize the isolated exosomes with different exnsomarkers and also revealed the
presence of the TTfR complex. These results were corroborated using a special type of beads
coated by exosomes to be detected by flow cytometry. Coated beads were treated with an anti
CD63 exosome marker and a fluorescent anti-Tf marker.



Cellular and Molecular Neurobiology

P71.-Two opposite effects of dopamine receptor typk (D1R) expression on
CaV2.2 calcium currents
Clara I. McCarthg;ambriaChouFreed, Silvia S. Rodriguez, Jesica Raingo

Multidisciplinary Instituteof Cell Biology (IMBICE CICREMICEUNLE
Presenting autharClaralnés Mccarthy claramccarthyn@gmail.com

Voltagegated calcium channels type CaV2.2lawaliz with D1R in prefrontal cortex (PFC)
neurons and CaV2.2 currents are modulated by dopasmiediated activation of D1R. However,

D1R is also known to display constitutive activity and studies showed that the sole expression of
D1R increases CaV2.2 surfaogression. Thus, our aim is to study the role of D1R agonist
independent activity on CaV2.2 function. We transfected HEK293t cells with increasing
D1R:CaV2.2 molar ratios and verified expression levels usiAgdtged D1R. We recorded whele

cell calciumcurrents and found an increase in CaV2.2 current density at low D1R expression levels
(170% of ctrl, P=0.0029). Unexpectedly, at high D1R expression levels CaV2.2 current density was
reduced (61% of ctrl, P=0.0005). To explore the role of D1R constiadiiety, we treated cells

with haloperidol (D1R inverse agonist) and cholerotoxin (Gs protein inhibitor). We found that the
increase in current at low D1R:CaV2.2 molar ratio depends on D1R constitutive activity, while the
reduction of current at high D1BaV2.2 molar ratio does not. The latter may involve the
formation of D1R complexes. In summary, we show two agamigfpendent and opposite effects

of D1R on CaV2.2 current, depending on D1R expression levels. Future experiments are required
to understandthe role of this effect on PFC neurons, where CaV2.2 have criticabyrueptic
functions and where changes in D1R density are associated with cognitive deficits.



Cellular and Molecular Neurobiology

P72.-EPHA3 AND EPHA4 REGULATE EPHEXIN1 AND RHO BITRNXEES
DURING AXON GROWTH OF RETINAL GANGLION CELLS

Mara Medor#2, Gonzal®Spelzini?, Luisa René Terdé] Viviana Sanché& Gabriel Scicoloié

ICONICET! YA DSNEARIFIR RS . dzSy2a ! ANBaAIZI LyadAr Gdziv2o BT ARZ
(IBCN). Ciudad de Buenos Aires, Argentidnjversidad de Buenos Aires, Facultad de Medicina,
Departamento de Biologia Celular, Histologia, Embriologia y Genética. Ciudad de Buenos Aires, Argentina

Presenting autharMara Medori, mara_medai@hotmail.com

The Eph/ephrin system is involved in the chicken retinotectal mapping. We demonstrated that
tectal EphA3 stimulates axon growth of nasal retinal gangtells (RGCs) toward the caudal
tectum preventing them from branching in the rostral tectum. Moreover, we demonstrated that
ephrinrA-mediated EphA4 forward signaling decreases the level of axon growth and increases the
density of axonal interstitial fipodia of nasal RGCs whereas the tectal EphA3 ectodomain
produces the opposite effects by decreasing the EphA4 signaling pathway by competing with
EphA4 for ephrigAs binding.

Our purpose was to determine whether the EphA4 forward signaling and EphA3lagionu
regulate the activity of Rho GTPases.

We cultured chicken embryo retinal explants exposed to control conditions, to the EphA3
ectodomain (EphA&c) or to KYL (EphA4 inhibitor) to evaluate the axon growth and the level of
expression and activity ofpliexinl (GEF of Rho GTPases); RhoA and Cdc42. We also performed
total homogenates of chicken embryo nasal retinas previously exposed to the same experimental
conditions. We evaluated the level of expression and activity of ephexinl, RhoA and Cdc42 by
Westen blot.

The results showed that EphA4 forward signaling decreases axon growth by increasing ephexinl
and RhoA1l activity and decreasing Cdc42 activity; whereas EphA3 ectodomain increases axon
growth by decreasing ephrA-inducedEphA4 signaling, ephexindnd RhoAl activity and
increasing Cdc2 activity. PIP441, UBACYT0526
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The relationships between affective and cognitive processes are an important issue of present
neuroscience. The amygdala, the hippocampus andptiefrontal cortex appear as main players

in these mechanisms. We have shown that pogining electrical stimulation of the basolateral
amygdala (BLA) speeds the acquisition of a motor skill, and produces a recovery in behavioral
performance related to matial memory in fimbrigornix (FF) lesioned animals. BLA electrical
stimulation rises bdnf RNA expression, BDNF protein levels, and arc RNA expression in the
hippocampus. In the present paper we have measured the levels of one presynaptic protein (GAP
43) and one postsynaptic protein (MAR both involved in synaptogenesis to assess whether
structural neuroplastic mechanisms are involved in the memory enhancing effects of BLA
stimulation. A single train of BLA stimulation produced in healthy animalsceeaise in the levels

of GAP43 and MAR2 that lasted days in the hippocampus and the prefrontal cortex. lh FF
lesioned rats, daily podtaining stimulation of the BLA ameliorates the memory deficit of the
animals and induces an increase in the level dhlpwoteins. These results support the hypothesis
that the effects of amygdala stimulation on memory recovery are sustained by an enhanced
formation of new synapses.
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Exonic circlar RNAs (circRNAs) are a recently characterized class of noncoding RNAs. These
molecules derive from exonic sequences and are generated by an alternative mechanism of
splicing known as backsplicing, which yields a sisigtsnded RNA molecule with covatin
joined ends. Due to their recent identification, the function of circRNAs is still almost unexplored.
We have recently accomplished a systematic high throughput identification of numerous circular
transcripts derived from nerve tissue samples. Fronsthdata, we have selected a circular RNA
transcript derived from the Tulp4 (Tublike protein 4) gene to perform a functional
characterization. We observed in les&function experiments, both in primary neurons and in
brain slices, that circTulp4 regtda excitatory neurotransmission and affects the number of
glutamatergic synaptic contacts.

To study the role of circTulp4 in vivo, we have generated a transgenic -knbakouse line
mutating a splicing acceptor site using CRISPR/Cas9 technique. Prglirajdts show that mice
lacking circTulp4 have impaired neurotransmission and exhibit memory deficits.



Cellular and Molecular Neurobiology

P7.-Role of the types 1 and 2 receptors for Angiotensin Il (AT1R/AT2R) in
inflammation-induced nociceptor neuritgenesis

Diego MessinaSergioBenite2, Alicia Seltzér Cristian Acosfa

1 Laboratorio de Neurobiologia del Dolor. Instituto de Histologia y Embriologia de MendozaQIIRIGET),
Facultad de Medicina, Universidad Nacional de Cuyo, 5500, Mendozatidagé.aboratorio de Desarrollo
neonatal del Cerebro, Instituto de Histologia y Embriologia de Mendoza {G{BMCET), Facultad de
Medicina, Universidad Nacional de Cuyo, 5500, Mendoza, Argentina

Presenting autharDiegoNicolas Messinadiego_messi@ttmail.com

Types 1 and 2 receptors for Ang Il (AT1R/AT2R) may play a role in neuropathic pain. Albeit Ang I
induced neuritogenesis in primary sensory neurons hasnbeffered as an explanation, the
underlying mechanisms remain unknown. Our previous work showed that AT2R expressing
neurons were C and-Anociceptors and that its expression increased in small neurons at CFA1,
whereas at CFA4 increased only in mediurarnas. Here we examined the expression pattern of
AT1R during cutaneous induced inflammation. We used immunocytochemistry and selective AT1R
and AT2R antagonists to examine their involvement in axonal growth and branching in normal and
inflammatory conditns. We also tested in vivo neuritogenesis in-tBéiceptors innervating the

skin. In vitro, an inflammatory soup induced AT2R mRNA expression, while Ang Il triggefed TNF
mRNA synthesis only when AT1R was blocked. Ang Il promoted axonal growth and branching
through both AT1R and AT2R. Their expressions correlated positively except when AT2R was
inhibited. These suggest that the 2 receptors work together and are neededistain Ang Il
mediated neuritogenesis. In vivo, AT1R expression did not change with inflammation in
nociceptors, but it did in large neurons at CFA4. 4 weeks treatment with antagonists against either
AT1R or AT2R showed little impact on nociceptor negeitesis at skin level after inflammation.
Thus, AT1R/AT2R seem to be required for the purported action of Ang Il in the context of
neuropathic pain.
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PEDF has been shown to be cytoprotezion the R28 retinal progenitor cell line, but its effects on
retinal neurons remain largely unknown. We investigated its effects in cultured photoreceptors
and amacrine neurons. Pure neuronal cultures fromia¥ old rat retinas were grown in a serum

free, chemically defined media, and incubated at day 2 with PEDF, small fragments from its
neurotrophic (44mer and 17mer) or antiangiogenic (3ther) domains, PEDF plus the blocking
peptide P1, the PEEReceptor (PEBR) inhibitor, atglistatin; or vehicle dwtrol) for 3 days.
Apoptosis, cell death, opsin expression and axonal outgrowth were then analyzed. PEDF and the
fragments from its neurotrophic domain prevented apoptosis, preserving mitochondrial
functionality, and promoted both opsin localization inqtbreceptor apical ends and neurite
outgrowth, mainly in amacrine neurons. Retina neurons expressed-RERRich showed a high
degree of colocalization with membrane markers. -Beatment with either P1 or atglistatin
abolished PEDF effects whereas th@gment from PEDF antiangiogenic domain had no effect.

In summary, this work suggests that PEDF is an effective survival factor for retinal photoreceptors
during development in vitro. It also implies that PEDF plays different roles in neuronal
differentiation, promoting the polarization and differentiation of photoreceptors and stimulating
axonal outgrowth in amacrine neurons through the activation of its membrane receptor.



Cellular and Molecular Neurobiology

P77.-SEX DIFFERENCES IN @ABBIATED CALCIUNFLUX IN
HYPOTHALAMIC NEURONS

Franco Rafael Mir2, Carlos Wilsoh) Maria Julia Cambias$o

1Catedra de Fisiologia Animal, FCEFyN. Universidad Nacional de Co@fiibdra de Fisiologia Animal,
DACEFyN. Universidad Nacional de La Riogoratoio de Neurobiologia, Instituto de Investigacién Médica
Mercedes y Martin Ferreyra. INIMBBONICEDNC/ Laboratorio de Neurofisiologia, Instituto de Investigacion
Médica Mercedes y Martin Ferreyra. INIMEONICEUNC® Departamento de Biologia Bucal, féted de
Odontologia, UNC

Presenting autharFrancoRafael Mir, francomir@hotmail.com

GABAA receptor (GABAAR) activation exerts trophic actions in immature neurongh
depolarization of resting membrane potential gating the opening of voldemgendent calcium
channels. Previous results from our lab have shown gehideed GABAAR responses in cultured
hypothalamic neurons. These differences were found beforenbraasculinisation by gonadal
hormones. Considering these, in this work we evaluated the GABfedliRited Ca2+ entry in
cultured neurons segregated by gonadal type. Hypothalamic cells were obtained from embryonic
brains at E16 (both male and female), two slégfore the peak of testosterone production by the
foetal testis, and cultured for 2 days. To measure calcium signals, neurons were loaded with the
calcium indicator Cé20, followed by a timdapse recording on live cells using a spinning disk
microsco. Our results show that there are more male than female neurons responding to
GABAAR stimulation. Additionally, almost 50% of male neurons did not recover basal calcium level
after stimulation, in contrast to only 20% observed in females. Moreover, ahaufedipine
blocks intracellular calcium entry equally, it was stronger in males. Together, these results highlight
the influence of neural sex differences irrespectively of sexual hormone exposure.
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Cuprizone (CPZ) is a copjoielating agent which induces demyelination in mice. Although its
neurotoxic mechanism is still unknown, CPZ has been shown to produce asismgtnicroglial
activation and loss of oligodendrocytes throughout the brain resulting in demyelination and
neurotoxicity.

Neural stem and progenitor cells (NSC/NPC) are able to generate all neural cell types and can be
cultured as neurospheres (NS). N& be maintained in a proliferative and undifferentiated state

or alternatively be forced to differentiate into neurons, astrocytes or oligodendrocytes.

In the present work we used NS cultures to evaluate CPZ effects on NSC/NPC survival,
proliferation, migation and differentiation.

Although NS generation was not affected when cultures were initiated in the presence of CPZ, we
observed a slight decrease in NS size at higher CPZ concentrations. Migration was also affected in
the presence of CPZ, which genedhtchanges in migration patterns and an increase in the
maximal migration distance reached by cells detached from NS.
Treatment of dissociated NS during differentiation did not change mature oligodendrocyte,
astrocyte or neuron proportions. However, CP&atment after cell differentiation produced a
dosedependent decrease in the number of MpBsitive cells.

The detection of oligodendroglial precursor cells in these conditions suggests that CPZ has a
deleterious effect on mature oligodendrocyte cells weith affecting their precursors.
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In the last years we have shown that memory reconsolidation lidesed through a behavioral
tagging process. In other words, that the event that triggers the reconsolidation induces the
setting of a tag, that determines were to store an updated memory, and the synthesis of plasticity
related proteins (PRPs) that onceptured at the tagged sites will allow the reconsolidation to
occur. Now we are focused in identifying the neurotransmitter systems and brain structures that
regulate the synthesis of PRPs.

Using the spatial object recognition (SOR) task, we show thatirthesion of the D1/D5
dopaminergic receptor antagonist SCH23390, or tia@lrenergic receptor antagonist propranolol,

15 min before the reactivation of SOR memory induced 4eng retrograde amnesia.
Interestingly, the exploration of a novel OF 60 min before the reactivation session was able to
rescue memory reconsolidatiomed prevent the amnestic effect of both antagonists. Now, we are
combining the electrical stimulation of the ventral tegmental area (VTA) and/or the locus
coeruleus (LC), with pharmacological interventions, to analyze if these structures are specifically
recruited to regulate the synthesis of PRPs during SOR memory reconsolidation.
At the moment we show that D1/B8opaminergic andi -adrenergic receptors, in the
hippocampus, are required to trigger the synthesis of PRPs during memory reconsolidation, and
suggest that the VTA and the LC are the structures responsible of this regulation.
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Introduction. Emotional disorders (ED) have a high prevalence worldwide and have been related
to chronic stress. In addition, graduate students go through a work environment conducive to
triggering this type of stress. Gigjtives: to verify the association between burnout and ED; to
compare the levels of chronic stress, anxiety and depression between graduate students and a
control group. Finally, the relationship of these variables with salivary cortisol (C) levels will be
studied. Method. Sample 86 Argentinian workers. Of the total sample, 56 were graduate students
and the rest were workers from private companies. Instruments were applied to measure chronic
stress (MBIGS), generalized anxiety (GAD 7) and depression (PEif $alivary (C) was analyzed

by ECLIA at 3 different times. The results show a moderate to strong correlation between the
central dimensions of the burnout and the ED. Specifically, exhaustion correlated strongly and
positively with both Anxiety (r=.64y<.01) and Depression (r=.63, p<.01). Cynicism presented
moderate and positive correlations with Anxiety (r=.42, p<.01) and Depression (r=.37, p<.01).
Conclusion: Graduate students presented higher levels of Exhaustion, Cynicism, Anxiety and
Depression.rl sum, the results show that burnout, anxiety and depression are more prevalent in
the graduate student population.
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CaVa3 play a critical role in shaping burst firing and controlling pacemaker activity in neurons.
Despite the importance of these channels, information regarding the mechanisms modulating
CaV3 currents is scarcén this context, we investigated the sensitivity of CaV3 currents to
activation of GHSR, a receptor involved in energy balance and memory, among other central
functions. We have previously showed that GHSR decreases CaV1 and CaV2 current in neurons,
and tat this inhibition impacts neurotransmission in areas where GHSR is physiologically relevant:
the hypothalamus and the hippocampus. We performed whole cell patch clamp on hypothalamic
neuronal primary cultures and found that ghrelin inhibits CaV3 curréis next assayed this
effect on CaV3 subtypes (Ca\f3)lisolated in transfected HEK293T cells and found that CaV3.3 is
the only CaV3 subtype inhibited by ghrelin in adg&pendent and G tindependent manner. For
CaV3.3, we observed a 30% reduction in the number of channels available for opening,
acceleration of the activation and inactivation kinetics, and no changes in voltage dependency
parameters nor in the kinetics of deactivation @covery from inactivation. Ghrelin application
increases V12 of steaeltate inactivation but does not affect steadfate activation, changing the
window current size. Finally, we compile these parameters and run simulations on the program
NEURON to nuel the putative impact of GHSR and CaV3.3 on neuron firing activity.
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The establishmat of neuronal polarity and the development of axon and dendrites are essential
for the formation of neuronal circuits. Wnt factors are secreted proteins functioning as neuronal
modulators since are involved in neuronal differentiation, maturation and pyes. After Wnts

bind to Frizzled (Fz) receptors, different signaling cascades can be activated:datetiin, planar

cell polarity (PCP) and Wnt/Calcium pathways. Previously, we demonstrated that Wnt7b, through
Fz7 receptor, regulates dendrite developmemd maturation. Now, we investigated the potential
role of Wnt7b during early stages of neuronal development. Our findings showed that neuronal
differentiation is altered after Wnt7b stimulation. The presence of Wnt7b stimulated axonal
outgrowth and elogation compared to controls. Surprisingly, the function of Wn7b on neuronal
differentiation did not seem to be mediated by Fz7 receptor, since the expression of Fz7 did not
affect axonal growth. Also, we found that Wnt7b effect was blocked when neurore eudtured

in the presence of SFRP1 (the antagonist of Wnt), suggesting the specificity of Wnt effect on
axonal growth. To go further, we examined the intracellular cascades triggered by Wnt7b.
Pharmacological inhibition revealed that Wnt7b requires JNKvaion to modulate the
development of axon. More analyses are being performed in order to fully evaluate the Wnt7b
function on early neuronal development.
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Activated microglia is a universal feature of frontotemporal dementia YR amyotrophic

lateral sclerosis (ALS), two neurodegenerative disorders associated to mislocalization and
aggregation of TAR DNAnding protein 43 (TDB3); however, its role in pathogenesis is not well
understood. We generated and characterized tigersic (TG) mice conditionally overexpressing
either nuclear (WT) or cytoplasmigNLS) forms of human TEIB in forebrain neurons. Recently,

we showed that hTDB3-WT mice display higher levels of microglial activation in hippocampal
CAL1 region and somatosensory cortex (SSC) respect to controls. In this study, we aimed to explore
microgliosis in hTDR3-nNLS mice. We analyzed microglial (Ibal+) staining in TG mice after 1
month of postweaning induction in different brain regions. TG mice showed significant increases
in total % Ibal+ area, microglial cell number and Iba+ cells withadéed morphology (larger
somatic area) in SSC and CA1 region compared to controls. In addition, there was a significant
increase in mean Iba+ soma area in SSC, with borderline significance in CALl region. Prefrontal
cortex displayed no significant differeze in any of the parameters analyzed. We are currently
evaluating microgliosis in additional regions, including motor cortex and dentate gyrus, and also
the status of astroglial response using GFAP staining. These results will help elucidate the role of
gliosis in ALS, FTD and other 3mproteinopathies.
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Insulinlike growth factorl (IGFL) is a potent neurotrophic factor whose neuroprotector effects

on the central nervous system have been well documented. The intraparenchymal injection of
kainic acid (KA) into the C5 segment of the spinal cord induces functioddiistopathological
changes. K#njected animals show several motor and sensitive impairments on their
performance, and a reduction in the neuronal counting and gliosis at the injected segment with a
relative compromise of neighbor segments (C4 and C6&. aim of the present work was to
evaluate whether the intracisternal delivery of K&Fmediated by a recombinant adenovector
abrogates or at least decreases the structural and behavioral damaged induced by the KA. Male
Sprague Dawley rats were injected w0 pl of recombinant adenovectors (4x1010 pfu/ml RAdS)
expressing fluorescent protein (DsRed) or rat-1GRree days before (day8) the injection of 1

mM KA (day 0). Motor and sensitive trials were tested on both groups before and after KA
injection (days-3, 0, 1, 2, 3 and 7). Animals were euthanized either on day 3 or day 1CGRAd
injected rats performed better the trials and showed a higher neuronal counting at the injection
segment as compared to RAsRednjected control. A neuroprotective eftt of IGFL in this

model is thus proposed. Further studies will be focused on analyzing changes in glial cells and in
the cytokine profile induced by the therapy.
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Clonal cell analysis defines thetential of single cells, allowing to decode neural heterogeneity of
cell lineages and their clonal relationships. We adapted the mouse genetic tracing strategy UbC
StarTrack to a chick model. UiSEarTrack is based on transfection of genes encodingefoent
reporter proteins, six in the cytoplasm and six in the nucleus, driven by an ubiquitous promoter in
PiggyBadased vectors. This method produces inheritable marks that enabletésngin vivo cell
tracing and attributes a unique coleode to singd neural precursors, determining their
differentiation potential and degree of dispersion. Once probed the accurate expression of these
constructs in neurospheres obtained from dissociated cells of the chick retinal ciliary margin (CM)
at 7 days of develapent (E7), Ub&GtarTtrack mixture was eelectroporated into the retinal CM

at E3.5. Labeled cell progenies were analyzed at different time points (2, 5 @ays8
postelectroporation). This allowed us to determine both, cell types originated from sialigeand

their clonal relationships within the retina. In conclusion: 1) {$&Track is valid in chicken
model. 2) Cell clones formed columns extended between the inner and outer limitants of neural
retina. 3) Cell clones displayed a large dispersiamgalthe dorseventral axis but a limited
dispersion by the anteriorposterior axis. 4) Different types f cells presented similar color
combinations, revealing multipotency of some clones
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Food intake is tightly regulated by brain circuits that receive multiple central and peripheral
signals. A group of neurons present in the arcuate nucleus of the hypothalamus activate satiety by
releasing Pomencoded melanocortins, the absence of whicdunes marked hyperphagia and
early-onset obesity. Little is known about the transcription factors that establish their cellular fate,
terminal differentiation and phenotypic maintenance. We report that the neuronal Pomc
enhancers nPE1 and nPE2 contain lyigbonserved canonical binding sites for NKX2.1, a
homeodomain transcription factor that plays a key role in the early development of the anterior
brain. We have found that Pomc coexpresses with Nkx2.1 since its onset at E10.5 in the future
arcuate nucleusand throughout the entire lifespan. NKX2.1 binds in vitro and in vivo to NKX
binding sites present in nPE1 and nPE2 and, in addition, transgenic and mutant mouse studies
showed that these NKX binding sites are essential for the transcriptional activte afeuronal

Pomc enhancers. The conditional early inactivation of Nkx2.1 in the developing ventral
hypothalamus prevented the differentiation of POMC neurons. Furthermore, selective Nkx2.1
ablation from POMC neurons reduced Pomc expression and incréasiydweight and adiposity.
Thus, our results demonstrate that NKX2.1 plays a critical role in the early determination of
arcuate melanocortin neurons and the regulation of Pomc expression and body weight in
adulthood.
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Parkinson's disease (PD) is a neurodegenerative disorder characterized by the progressive loss of
dopaminergic neurons of the substantia nigra. One of the hypotheses regarding the molecular
mechanisms involved in thelevelopment of this disease postulates that defects in the
intracellular protein and/or membrane trafficking is an initial event in the pathogenesis of this
disorder. It is well known that increased expression® edynuclein is associated with a higher
incdence of PD. However, the underlying cellular and molecular mechanisms remains to be
elucidated. We utilized a statef-the-art system to synchronize the secretory pathway in order to
study if h-synuclein is capable to affect the dynamics of vesiculanspart between the
endoplasmic reticulum (ER) and the Golgi apparatus, and the vesicle release from the latter. This
system is based in fusion proteins that aggregates in the ER and can be synchronously released to
the Golgi apparatus by a membrane permkmalbrug. Interestingly, we found that the expression

of h-synuclein induces a delay in the proteins transport between the ER and the Golgi apparatus,
and also a delay in the vesicle exit from the Golgi apparatus towards the neuronal processes.
These results suggest that the toxicityhebynuclein may be duet éeast in part, to the delay or
blockage of the exocytic pathway.
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The develpment of the complex structure of the mammalian neocortex requires the proper
migration of developing neurons from the ventricular zone containing neural progenitors to the
cortical plate. The precise coordination of different cellular processes such taskeigton
dynamics, membrane trafficking and cell adhesion during migration is achieved by a variety of
signaling pathways. GTPases play a central role in all these processes. In this context, the small
GTPase Rab21 has been implicated in the regulatiaelbadhesion dynamics by controlling the
trafficking of endocytic vesicles containing adhesion molecules. Interestingly, Rab21 has been also
implicated in neurite outgrowth. With the following project, we propose to study how Rab21
regulates sorting, #ffic and endocytosis of adhesion proteins such as amyloid beta precursor
protein (APP) and Jdadherin and elucidating its function in neuronal migration and the
development of the cerebral cortex. These studies are important to better understand the
mechaiism governing the development of the cerebral cortex and the mechanisms that
participate in neurodevelopmental pathologies such as autism spectrum disorders and cortical
malformations.
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Alzheimer disease (AD) is a neurgdeerative disease characterized by neurofibrillary tangles
(NFTs) and senile plaques (SP) in brain. In early phases of AD, the exact role of SP and NFTs is sti
unclear and a contribution from other factors is expected to explain the synapse loss umglerly
the cognitive decline.Dendritic spines are dynamic structures regulating synaptic plasticity and
cognitive abilities. Spine plasticity depends on actin and microtubule (MT) dynamics: the entrance
of dynamic MTs into spines regulates their activity amokphology. Our team established causal
link between MT dynamics and tubulin tyrosination: tyrosinated and detyrosinated tubulin are
respectively present in dynamic and stable MTs. In the detyr/tyrosination cycle,-temihal
tyrosine off -tubulin is removed by recently identified carboxypeptidases (TCPs) and re added by
the ligase (TTL). The role of this cycle on synaptic plasticity modulation is still unknown. We
investigated TTL levels and modified tubulins in control and AD brainsleVdLsignificantly
decreases with AD progression and is highly correlated with increased levels of modified tubulins.
TTL reduction leads to cognitive impairment in mice and reduced dendritic spine density in
cultured neurons. Moreover, TTL over expressiescues spine density and protects spine loss
induced by A toxicity. Our results highlight the role of detyr/tyrosination cycle of tubulin in AD
and refer TTL as a potential target for drug design
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Three early signals of asymmetry have been described to occur in a single neurite of neurons in
culture at stage 2 of differentiation and shown to be essential for neuronal polarization: i)
Accumulation ofstable microtubules; ii) Enrichment of the plasma membrane with activatable
IGF1r; and iii) Polarized transport of the microtubular motor KIF5C. We have demonstrated that
silencing of KIF5C expression prevents the polarized insertion eirl@fo the neuronal
plasmalemma and neuronal polarization. Syntaxin 6 and VAMP4, necessary for the polarized
insertion of the IGHr, are associated to vesicles carried by KIF5C and are transported
preferentially to the neurite where KIF5C accumulates. We concludehbatnrichment of stable
microtubules in the future axon enhances KIF5C mediated vesicular transport of syntaxin 6 and
VAMR4, which in turn mediate the polarized insertion of &Fn the plasmalemma, a key step

for neuronal polarization. These resuftsompted us to study the possible participation of KIF5C
2y yS202NIAOFE F2NXNIGA2yd !aAy3d arAy dziSNeRé S
essential for early cortical neurons migration and, thus, neocortical formation. Neurons
electroporated vith a shRNA targeting KIF5C failed to migrate to the upper cortical layers and
accumulated at the ventricular/subventricular zones. Further investigation will be necessary to
study the regulation of dynamic changes in neuronal polarity during corticalonsumigration.
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The subventricular zone is a neurogenic niche that produces olfactory bulb interneurons
throughout life. Sten cells that express glial fibrilary acidic protein (GFAP) generate transit
amplifying progenitors that divide to produce neuroblasts, which in turn migrate to the olfactory
bulb via the rostral migratory stream, mature, and integrate to the local cimsigranule and
periglomerular neurons. Outside this neurogenic niche, neurogenesis of pyriform cortex pyramidal
neurons has been shown to occur in the adult stage and involve progenitors expressing the
oligodendrocyte marker proteolipid protein (PLP). Heree ask whether PL-8xpressing
progenitors can generate new olfactory bulb interneurons. We used a tameixitercible PLEre
mouse line crossed with a Creporter line (LSkdTomato) to label PL-Bxpressing cells and
looked for labeled olfactory bulb terneurons at an early (1 week) and late (1 month) time points
after induction. We found tdTomattabeled spiny cells with a morphology compatible with
olfactory bulb granule cells at the late but not at the early time point. We will: 1. Test whether
tdTomato-labeled cells at the late time point express characteristic markers of olfactory granule
cells and 2. Address whether tdTomd#beled cells at the early time point are found in the
subventricular zone and/or rostral migratory streamexpressing mass characteristic of transit
amplifying progenitors and/or neuroblasts of the olfactory bulb neuronal lineage.
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hippocampal synaptic function. kvas previously reported in McGRThyXAPP transgenic
(Tg(+/+)) rats that /Adeposition per se is sufficient to cause abnormalities in glucose metabolism
and neuronal connectivity. These data support the utility of this animal model as a platform for
the search of novel AD biomarkers based on bioenergetic status. Recently,hieéagproposed

that energy dysfunction can be dynamically tested in platelets (PLTs) of nonhuman primates. PLTs
are good candidates to find peripheral biomarkers for AD because they may reflect in periphery
the bioenergetics deficits and the inflammatorpchoxidative stress processes taking place in AD
brain. In the present study, we carried out a PLTs bioenergetic screening in ademec€ti2z14

months old) control (WT) and Tg(+/+) rats and found a significant decrements in the maximal
respiration of thombin-activated PLTs of Tg(+/+) as compared to WT rats. In summary, our results
provide original evidence that PLTs bioenergetic profiing may reflect brain bioenergetics
dysfunction mediated by iAplaque accumulation. Further studies on human PLTs frontrao

and AD patients are required to validate the usefulness of PLTs bioenergetics as a novel blood
based biomarker for AD
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Agerelated macular degeneration (AMD) is a common sigh¢atening condition with complex
etiology. Genetic, environmental, and diet factors are associated with AMD risk. Oxidative damage
is thought to play a key role in the causalifyAMD, and byproducts of lipid peroxidation, such as
malondialdehydeacetaldehyde (MAA) adducts, were shown to be highly elevated in AMD retinas.
We previously reported increased levels of serum ceramides in AMD patients compared to
controls, and obsena that genetic variant rs1061170 (p.Y402H) in the complement factor H
(CFH)/factor Hike protein 1 (FHIL) gene correlates with Cer d18:1/16:0 levels in AMD. The aim of
this study was to evaluate the cellular sphingolipid metabolism under treatment wifAM
adducts, and the modulation by FHl an alternative splicing isoform of CFH. For this purpose, we
evaluated cell survival, gene expression, and sphingolipid levels in-RYERINd ARPE cells
exposed to MAMBSA or BSA. In the concentrations evaluaW®W@&RRb1 cells were more affected

than ARPHS9 cells, with a decrease in survival, upregulation of ceramide synthesis genes, and
higher ceramide levels under MAA treatment. Notably, WEIRI cells exposed to the neisk
isoform FHi1:Y402, but not the KD risk associated isoform FHIH402 or CFH, revealed a
downregulation of ceramide synthesis genes. Together, our findings suggest that ceramide levels
are influenced by AMD associated risk variants and oxidative stresprodycts.
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A key regulatory step in melatonin synthesis is that at which serotonin is convertechtetit
serotonin (NAS) by the enzyme AralkylamineAetyltransferase. AANAS present in the retina

and other regions while NAS can activate the TrkB receptor to generate neuroprotective effects. In
photoreceptor cells, AANAT activity peaks during the dark (D) and at subjective night while activity
is significantly decreased Hight (L). By contrast, melatonin synthesis, AANAT expression and
activity are high during the subjective day or L phase in chicken retinal ganglion cells (RGCs). Here
we investigated the expression of AANAT and of nonvisual opsins in enriched embry@hic RG
cultures exposed to different L conditions. Cultures expressed Opn4 (melanopsin), Opn3 and Opn5
which may confer intrinsic photo sensitivity. Moreover, cultures exhibited blue L (BL) induction of
AANAT immunoreactivity and mRNA as compared with D orLradeatedcells. In addition,
expression of this enzyme was significantly increased by adenylate cyclase activator forskolin (10
uM) in D. Interestingly, AANAT showed a localization change, from the cytoplasm to nucleus,
increasing in BL, and this effect sveeversible in darkness condition after L exposure; in addition
the nuclear importation of AANAT was blocked with protein synthesis inhibitor cycloheximide
(50uM) in BL. Results suggest that AANAT is a bhatuced enzyme in RGCs controlled by cAMP,
likely playing important roles in inner retinal cells.
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Sensory neurons of the dorsal root gangli(idRG) are involved in the correct perception of
external stimuli and requires the appropriate peripheral target tissue innervation. The majority of
DRG neurons, have a smdihmeter soma, express the neurotrophin receptor TrkA during
embryonic developmetn and project unmyelinated fibers to innervate the epidermis, depending

on targetderived nerve growth factor (NGF).

In mammals, peripheral neurotrophic signals have been shown to induce the expression of the
Pea3 subfamily of ETS transcription factorkiclv comprise three members: Etvl, Etv4, and Etv5.
Previous studies of our group showed that Etv4 and Etv5 are expressed by developing TrkA DRG
neurons and are induced by peripheral NGF. Moreover, downregulation of Etv4 or Etv5 reduces
DRG axonal growth iresponse to NGF in vitro. These results lead us to study TrkA sensory neuron
population in the DRG in vivo and the target tissue innervation of peptidergic neurons.
In the present study, we analyzed the in vivo role of Pea3 on the development of DR$3, targ
innervation and its role in nociception. We investigated the consequence of disturbed Etv4
mediated signaling for pain sensation using different nociception assays such as the hot plate test,
tail flick and formalin test. The results obtained by beheli@assays correlate with defects in
target innervation observed in mutant mice. Our data indicates that Etv4 has a key role in sensing
noxious nociceptive stimuli.



Cellular and Molecular Neurobiology

P%.-HDAC3 negatively modulates loigrm memory formation at two
different levels: histone deacetylation and NEKB inactivation
Agustina Roblegyrturo Romano

IFIBYNE UBA CONICET
Presenting autharAgustinaDenise Roblesagusd.robles@gmail.com

Histone acetylation is a key process for gene expression duringdomgmemory consolidation.

On the contrary, the activity of histone deacetylases (HDACs) diminishes transcriptional activity,
thus functioning as negativmodulators. Here we study the effect of different HDACs inhibitors in
longterm memory formation using the Novel Object Recognition task in mice. We found that
RGFP966, an HDAC3 sprcific inhibitor, administered immediately after a waek training session
gererates a memory that lasts 7 days. In contrast, class | HDAC inhibitor sodium butyrate, and
HDACG6 specific inhibitor Tubastatin A failed to facilitate memory consolidation. As one of the
target substrates of HDAC3 is the transcription factoskBFwe expet that the administration of
RGFP966 will also produce an increse in the acetylated form-&BNAcetylNFkB is the active

form of this transcription factor, that is a key regulator of gene expression during memory
consolidation. Thus the inhibition 6fDAC3 would be acting at two different levels: first increasing
histone acetylation, that recruits tanscriptional machinery; and second increasing the active form
of one of the transcription factors required for gene expression. Ongoing experiments are in
course to elucidate this last issue.
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Demyelination in the CNS is a pathological process resulting from an insult on oligodendrocytes,
while remyelination is a repair process by which oligodendroglial precursor cells restore myelin
sheaths. Recent work has proven a significant increase in thefnoRi¢tinoid X receptor (RXR)

during remyelination. RXRs are nuclear receptors forming complex with peroxisome proliferator
activator proteins (PPARs), which regulate OL differentiation and maturation. Our aim is to study
the joint activation of RXRand PPARby specific agonists 9 cis retinoic acid (RA) and pioglitazone
(P10), respectively, and their impact on remyelination through in vitro and in vivo experiments.
NPC obtained from the SVZ were treated with RA, PIO, PIO+RA or their vehicle for Bl@ays
treatment rendered a higher proportion of PD@FRRKI67+ cells. In contrast, RA cultures showed

a higher proportion of MBP+ cells, with no significant differences in the PIO+RA condition
regarding vehicle. For in vivo experiments, cuprizdeeyelinaed mice were stereotaxically
injected vehicle or PIO+RA, unilaterally into the corpus callosum (CC) and sacrificed 7 days after
injection. Immunohistochemical and Western blot analyses of the CC rendered a decrease in the
proportion of Ibal+ and GFAP+ t®las a consequence of PIO+RA treatment, together with an
increase in myelin deposition. These preliminary results hint at anmprelinating and anti
inflammatory effect of RXR  and PPAR activation, respectively.
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Cytoplasmic 6-0s activates phospholipid synthesis by associating with particular lipid synthesizing
enzymes at the endoplasmic reticulum (ER). This activity-Fafscsupports the high rates of
membrane genesis required for neu@ndifferentiation. In hippocampal cultures, blocking either
c-Fos expression or its activity promotes an impairment in differentiation with no observable
development of axonal processes. In addition, the expressiontefrNinal deletion mutants of ¢
Foscapable of blocking only its cytoplasmic activity produces a similar effect. Moreover, using an
in utero model to evaluate neuronal cortical migration, neurons electroporated with a shRNA
targeting eFos fail to migrate and are mostly visualized in thetnwemlar/subventricular zones.
Since we found-€os strongly ctocalizing with ER markers in neuronal processes, we examined if
its lipid synthesis activator capacity is exerted in neurons by examiningdi@®myglycerol
synthase (CDS), previously desedbas one of the enzymes activated byFas, and
CTP:phosphocholine cytidylyltransferdsg (CCIT2), that is responsible for CEfRoline formation

in the brain. A strong interaction betweerFos and the enzymes was found by FRET experiments
together witha marked increase in CDS enzymatic activity in the presence of recombiRast ¢
These results support our hypothesis thaFas plays a main role in neuronal differentiation and
this might be achieved through phospholipid synthesis regulation.
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Gpm6a isa neuronal membrane glycoprotein with four transmembrane domains and theni
Gterminal ends facing the cytoplasm. It functions in the processes of neuronal development and
its overexpression leads to the extensive formation of filopodia. However,nihehanism of

action of Gpme6a is not clearly understood. Previously, we mapped the regulatory effect of Gpm6a
in filopodium formation to its €but not the Nterminal cytoplasmic end. Following alanine
scanning mutagenesis of thet€minal cytosolic end iehtified K250, K255, and E258 as the key
functional residues. Subsequent bioinformatic analysis revealed that K250, K255, and E258 are
predicted as part of sorting signals of transmembrane proteins. Here, we use flow cytometry
analysis to show that totalxpression levels of truncation mutants do not differ from the wt
Gpmé6a, but the amount of both truncated proteins on cell surface is lower. Our colocalization
assay shows that deletion of the But not the Nterminus diminishes the association of Gpm6a
with clathrin implying involvement of clathrimediated trafficking events. Substitution of K250,
K255, and E258 with alanine also diminishes the amount Gpm6a on cell surface and in case of
K255 and E258 also leads to the lower amount of total expressedipr@ubsequent subcellular
localization studies using confocal microscopy reveal that mutant forms of Gpme6a that fail to
induce filopodia formation display preferential localization to Larppsitive structures.
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Retrospective studies in adult epilepsy patients show an initietipitating injury, usually febrile
seizures, during childhood between 6 months and 5 years of age. Using an animal model of
hyperthermic seizures (HS), we here investigated the consequences of early HS young rats. Rat
pups (1611 postnatal, PND) were mgled in a glass chamber, and their core temperature was
raised and hyperthermia (3%82.5C) was maintained for 30 min. The seizures onset was
monitored behaviorally, and consisted of an acute sudden arrest of hyperthentiieced tonic
freeze postures andccasional oral automatism (biting and chewing) and often body flexion. Rats
were then placed on a cool surface, monitored for 5 min before being returned to their mothers.
At PND3739 rats were exposed to repeated pilocarpine subconvulsive doses (10 miliag
observed a significative reduction in the convulsive threshold irep®sed animals compared

with controls. Another group of animals (PND35) was deeply anesthetized, fixed and brains
processed for immunohistochemistry. HS animals showed neuronatattins with NeuN
relocalization to the cystoplasm, moderate reactive gliosis with an atypical astrocytes distribution
in the pyriform cortex and other brain structures. Our results suggest that HS exposure early in the
postnatal brain development produdenglasting effects in animals, which could be related to
their future susceptibility to develop epilepsy. Supported by grants UBACYT, PIGT42015
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Ceramide (Cer) has been proposed as a messeng#rotoreceptor cell death in the retina. Here
we explored the pathways induced by-&@etylsphingosine (C2er), a cell permeable Cer, to elicit
photoreceptor death. Treating pure retina neuronal cultures with 10 uMO8Rfor 6 h selectively
induced plotoreceptor death, decreasing mitochondrial membrane potential and increasing the
formation of reactive oxygen species. Noteworthy, the amount of Tubligdled cells and
photoreceptors expressing cleavedspase 3 remained constant and pretreatment witlpaar
caspase inhibitor did not prevent @rinduced death. GEZer provoked polyADP ribosyl
polymerasel (PARR) overactivation. increased polyADP ribose polymer (PAR) levels and induced
the nuclear translocation of apoptosis inducing factor (AIF). [thgoPARPL decreased GZer
induced photoreceptor death and prevented AIF translocation. A calpain inhibitor reduced
photoreceptor death whereas selective cathepsin inhibitors granted no protection. Combined
pretreatment with a PARR and a calpain inhitir evidenced the same protection as each
inhibitor by itself. Neither autophagy nor necroptosis were involved irRCEglicited death.
These results suggest that C2r induced photoreceptor death by a novel, caspase independent
mechanism, involving aettion of PARR, decline of mitochondrial membrane potential, calpain
activation and AIF translocation, which are all biochemical features of parthanatos.
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Several events are necessary for proper neuronal development, such as cytoskeletal dynamics and
endosomal trafficking. Smad Anchor for Receptor Atitm (SARA) is a protein that binds to early
endosomes; carrying out specific functions related to traffic but also participating in signaling such
as TGF pathway. It has been described that SARA recruits Smad23 and, therefore, favors the
activation ofthe pathway in epithelial cells. Moreover, it has been shown thati TS§naling
specifies axon during neuronal development; however, SARA participation in this signaling
pathway during the developmental process remains unknown. For this reason we profmsed
analyze the role of SARA in the TGignaling during neuronal development. Preliminary results in
hippocampal neurons, through FRET Acceptor Photobleaching showed interaction between SARA
and the TGFreceptor. Also, performing loss and gain of fuantiexperiments, SARA supression
(through shRNA expression) generates both greater axonal growth and loss of axonal specification
since neurons have more than one axon compared with the control. Interestingly, this same
phenotype is obtained when we use autant form of SARA that prevents its binding to PP1c
protein and therefore, the ITRI remains hyperphosphorylated, keeping the pathway
activated.These results suggest that SARA participates in p@Rway in neurons through the
negative regulation, which seems to be a requirement for the correct neuronal development.
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Spontaneous electrical activity (SEA) expressed during early stages of development is required for
the correct assembly and function of the nervous system. In the developing auditory system, SEA
originates in the cochlea and is key for neuronal survival, maturation of auditory neurons, and
refinement of tonotopic maps. In order to decipher the role oASi the development of sensory
circuits, we used the in vivo Zebrafish (Danio rerio) lateral line system (LL). The LL is the sensory
system that allows fishes and amphibians to detect water motion. It consists of clusters of
mechanosensory hair cells, kel neuromasts, which are innervated by afferent and efferent
neurons and surrounded by nesensory supporting cells. LL hair cells share structural, functional
and molecular similarities with the hair cells in the vertebrate inner ear. It has been relpibrae
zebrafish LL afferent neurons exhibit SEA between 5 and 7 dayfepditation. However its role

in the assembly of LL sensory circuits is still unknown. To answer this question, we silenced
electrical activity by stochastic expression of inwaedtifier K+ channels in single LL afferent
neurons and analysed the resulting phenotype under a confocal microscope. Suppression of SEA in
single LL afferent neurons led to anomalous growth of axon arbors in the developing hindbrain
and errors in neuromds innervation. Our results provide an in vivo demonstration of the role of
SEA in the correct assembly of the LL system
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Interleukin 6 (IL6) is one of the main neuroinflammatory cytokines in the central nervous system
(CNS). CNS-6Lis upregulated when neuroinflammation occurs, determines changes in metabolic
activity and can result in acidosis. Changes in regional pH levels in the brain have been observed in
a number of neurological and neurodegenerative disorders. ASIC (Acid sensing lon) channels are
sodium channels activated by tissue acidosis and thus becomeeaict many pathological
conditions. ASIC1 is the most abundant ASIC subunit in the mammalian CNS, permeate sodium
and slightly calcium ions and could contribute to intracellular calcium levels and neuronal injury in
pathological conditions. We decided &malyze the role of ¥6 on ASIC1 channels. We established

a method to analyze the presence of the channel in the different cellular compartments. Our
preliminary results show that & determines the redistribution of ASIC1 channels to the plasma
membraneof the cells and an increase in calcium currents via ASIC1. Also, we studied dissociated
mouse hippocampal cultures. We incubated it with6lland did inmunocytochemistry of the
samples to detect ASIC1 and used calesamsitive dyes and ASIC1 blockerslétect calcium
currents posterior to ASIC activation. These results point at a mechanism by which
neuroinflammation could contribute to neurodegeneration and ASIC1 as a potential target in
these conditions and a method to analyze proteins in the differestl compartments
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highly expressed in the brain and has the intriguing characteristic of interacting with lipids.
However, little is known about its biological role. We demonstrated thatyn overexpression
downregulates neurofilament expression (NF) through the modulationplebsphatidic acid
signaling (Conde et al, 2018). Here, we studied lipid metabolism in neuroblastoma cells either
stably transfected with pcDNA3 vector (as a transfection control) or pe®RA-syn (WTh -syn).

WT h-syn neurons displayed an increase in tylgtycerides (TAG) and cholesterol content
consequently with lipid droplet (LD) accumulatioh-syn overexpression also triggered SREBP
nuclear translocation coincidently with this lipid metabolic switch. Enhancerssgh aggregation

(iron, manganesand bortezomib) increased LD content. W8yn overexpression also induced
AcytCoA synthetase activation which explained, at least in part, the increase in TAG, a rather
unusual occurrence in healthy neurons. Pharmacological inhibition of TAG synilmesd the
neurons more vulnerable to the presence of WEyn. Additionally, NF recovery increased the
expression of cleaved caspase 3. In conclusiesyn modulates neuronal lipid biology together
with the loss of NF as part of a neuroprotective strateg



Cellular and Molecular Neurobiology

P106-Spleen alterations and increased brain CD4+ lymphocytes after
pilocarpineinduced Status Epilepticus (SE)
Paula Virginia Sarchi, Alicia Radressi, Miriana Mariussi, Jeronimo Auzmendi, Alberto Javier Ramos

Instituto de Biologia Celular y Neurociencia, Prof. E. De Robertis. Facultad de Medicina. UBA

Presenting autharPaulaVirginia Sarchipvsarchi@hotmail.com

Epilepy is one of the most frequent neurological diseases worldwide. A high percentage of
patients with temporal lobe epilepsy (TLE) refer an initial precipitating event, such as febrile
seizures, during childhood, followed by a silent latency period (LP),tbatbnset of the chronic
seizures phase. In an experimental model of TLE, we have previously shown that
neurodegeneration, reactive gliosis and macrophages brain infiltration occur during the LP and
that early interventions limiting glial and immune aetiion during the LP increase epileptic
threshold during the chronic phase (Rossi et al., 2013; 2017). We here studied the immune cells
participation in the LP that follows pilocarpiirduced SE. Male Wistar rats were treated with
lithium-pilocarpine (127ng/kg /30 mg/kg) developing SE that were limited to 20 min by 20 mg/kg
i.p. diazepam. After 3DPSE (days {#is), blood and spleen smears stained with J@ainwald
Giemsa as well as splenocytes cultures of 3DPSE showed an increase in relative abundance of
plasmocytelike cells. Histological analysis of spleen sections showed increased cell density in the
spleen white pulp and brain sections presented increased abundance of CD4+ lymphocytes in the
choroid plexus as well as CD4+infiltrating cells in braimergiyma. Our results suggest that
peripheral immune system is probably responding to bianived clues released by the SE.
Supported by PICT 2014851; UBACYT; and FONCYT  fellowship (PS).
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Nutritional environment is critical during perinatal period and could impact in health in adult life.
Litter size reduction is a good experimental model for the study of early overfeeding and obesity.
Our aimwas to analyze the effects of early overfeeding on the brain control of food intake in rats

at postnatal day (PND) 21. Male offspring were divided in 2 experimental groups: small litter (SL,
n=4) or normal litter (NL, n=10), from PND3 to PND21. On PNbD2ials were sacrificed and the

body weight and epididymal fat pad (EFP) were measured. Micropunch technique was used to
isolate specific nuclei from rat brains. Energy intake control neuropeptides and mesolimbic
dopaminergic related genes were measured®BFPCR and their epigenetic control were analyzed
(N=10/group). Our results showed than the SL group had higher body and EFP weights than the NL
group. Moreover, SL rats showed changes in the expression of: a) anorexigenic and orexigenic
neuropeptides orspecific nuclei of the hypothalamus; and b) mesolimbic dopaminergic related
genes in ventral tegmental area and nucleus accumbens. Changes in gene expression were related
with the methylation status of their promoter regions, suggesting that the SL greuplabed an
anorectic signal in different regions of the brain controlled by methylatelated mechanisms.
Overfeeding during lactation triggered an epigenetic control of genes related with food intake,
regulating the body energy balance in SL animals atveaning.
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Background: Little is known regarding the contribution of neurestederived cells (NCDCs) to the

liver in health and disease. The aim of this work was to analyze the contribution of NCDCs and
GLAST+ pericytes to the liver during fibrogenesis. Methodology: WntlCre2;R26RTom and
GLASTCreERT (2);R26RTom mice were usedndtlels of liver cirrhosis were applied: 1) chronic
applications of thioacetamide and 2) bile duct ligation. Contribution of NCDCs to liver was
analyzed. Results: Wnt1Cre2;R26RTom animals showed a small number of NCDCs in the liver,
corresponding to GFAPglia and hepatocytdike cells (HLCs). GLASTCreERT (2);R26RTom
contributed to small numbers of desmipericytes as well as HLCs, but not to GFAP+ glia; Tom+
HLCs were only found when tamoxifen (Tx) was injected at postnatal d2ya®) not at P60.
Fibogenesis was found to induce a significant increase in the incidence of glia, HLCs in
Wnt1Cre2;R26RTom mice. A 2 wdaatment with TAA was found to increase CD44+ GLAST+
Tom+ cell numbers in the peripheral blood of Wnt1Cre2;R26RTom mice and to deanehse s
stromal population within the bone marrow. Consistently, total and Tom+-ERuUmbers were

also reduced in the bone marrow of those animals. Conclusions: Glia cells numbers increase with
fibrogenesis. In addition, stromal NCDCs get likely mobilized fhee bone marrow during this
process. Finally, NCDCs and/or GLAST+ pericytes likely contribute with myofibroblasts in the
fibrotic liver.
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The understanding of the pathophysiology of the devastating effects of spinal cord injury have
been the aim of numerous investigations using different experimental models. Kainic acid (KA) is a
glutamateagonist widely used to induce excitotoXésions in the CNS. Neuroprotective effects of
estrogens against glutamaiaduced excitotoxic assault are w&hown. We have previously
reported that aged female rats showed higher neuronal counting and serum prolactin levels in
comparison to young femalrats. In the present work, we aimed to compare the functional and
histological changes between young (y) and adult (a) female rats after an intraparenchymal
injection of 1 mM KA into the C5 segment of the spinal cord. Animals were groupedyd$AA
(injected with 1mM KA) and shagishama (injected with saline). Histopathology and clinical
evaluation using motor and sensitive tests (ladder rung walking test, suspension from wire pole
mesh, von Frey nociceptive assay) were analyzed at day 0O, 1, 2, B @ost injection (pi). KA
y/KAa showed a significant impairment of their performance in the motor and sensitive tests at
day 2 and 3 pi in comparison to shamshama. Also, a reduced excitotoxic effect was observed in
KAa rats in comparison to KArats. Controversial data are reported in reference to vulnerability

to excitotoxicity during aging. Future studies will determine whether sex hormones and prolactin
are involved in the reduction of KA neurotoxicity in adult females.
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A reduction in theexpression/activity of SIRII has been observed during aging in different
tissues. While SIRIT can regulate many cellular processes including metabolism, the particular
role of SIRT in brain cholesterol metabolism remains unknown. In an attempt to ateusIRL

loss of function in the aging brain, we inhibit SIRM primary cortical cultures and C57BL6 mice.
Cortical cultures treated with 1 pM E527, a SIRT celtpermeable specific inhibitor (IC50 = 98
nM), showed a significant reduction in thesés of cholesterol, without noticeable changes in the
levels of oxysterols, the main cholested#rived metabolites. In order to better understand this
effect, the expression of cholestermlated genes was evaluated using quantitativePCR. SIRIT
inhibition induced a repression of three key genes related to cholesterol homeostasis: HMGCR
(synthesis), CYP46A1 (catabolism) and-Bgtansport). Furthermore, C57BL/6 mice treated for 5
days with 10 mg/kg of EBR7 exhibited a similar reduction in the alsterol content within the
hippocampus. Lower levels of cholesterol upon treatment with5EX were also detected in
synapses purified from mouse cortices. The reduced cholesterol levels in vivo were accompanied
by repression of the transcription fact@REBR and its target gene HMGCR. Altogether, these
results suggest that SIRTsustains cholesterol synthesis in the brain, and influences the synaptic
cholesterol content.
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Abstract. The development of the complex structure of the mammalian neocortex requires the
proper migration of developing neurons from the ventricular zone containiegral progenitors

to the cortical plate. The precise coordination of different cellular processes such as cytoskeleton
dynamics, membrane trafficking, and cell adhesion during migration is achieved by a variety of
signaling pathways. GTPases play a e¢mble in all these processes. In this context, the small
GTPase Rab21 has been implicated in the regulation of cell adhesion dynamics by controlling the
trafficking of endocytic vesicles containing adhesion molecules. Interestingly, Rab21 has been also
implicated in neurite outgrowth. With the following project, we propose to study how Rab21
regulates sorting, traffic and endocytosis of adhesion proteins such as amyloid beta precursor
protein (APP) and ddadherin and elucidating its function in neuronalignation and the
development of the cerebral cortex. These studies are important to better understand the
mechanism governing the development of the cerebral cortex and the mechanisms that
participate in neurodevelopmental pathologies such as autism spectdisorders and cortical
malformations.
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Kdmé6a and Kdm5c are histone demethylases that playngortant role as epigenetic regulators

of gene transcription by removing the-dand trimethylation of Lys27 or Lys4 on histone H3
(H3K27me2me3 - H3K4me2me3). Both demethylases are implicated in regulation of
transcription during neuronal growth andfférentiation, being possible to hypothesize that they
may contribute to generate sex differences in brain since they are encodedimke® genes and
escape »hromosome inactivation. Using the Four Core Genotypes (FCG) mouse model, we first
analyzed tle expression of Kdm6a and Kdm5c genes bgATR in primary hypothalamic neuron
cultures from E15. Only Kdm6a showed differences between genotypes, presenting higher levels
of expression in XX than in XY neurons (p<0.05), regardless of the embryo s&holEE10 M

did not affect such expression pattern in vitro. When we measured Kdm6a mRNA in the
ventromedial hypothalamic region of adults, we found only XX males presented higher levels than
the other three genotypes. We next evaluated the effect of i&drb activity inhibitor GSK4 on

the sexually dimorphic expression of neurogenin 3 (Ngn3), a gene involved in the neuritogenesis
of cultured hypothalamic neurons. Our preliminary results showed thatJ3S#minishes Ngn3
expression only in male cultureBurther experiments are required to better understand the role

of Kdme6a in generation of sex differences in growth and differentiation of hypothalamic neurons.
Financial support: CONICET, ANPCyT and-BRCyRArgentina.
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Wallerian degeneration (WD) is an efficient animal experimental model in mimicking the impact of
peripheral nerve lesion to shed light on possible regeneration strategies. AdSC transplant is a
useful tool for regeneative therapies, while magneto targeting is a nanotechnological strategy to
mobilize magnetic nanoparticle (MNRjaded cells to a specific tissue guided by an external
magnetic field.

In this context, the aim of the present work was to test whether ANBE magneto targeting can
enhance the regenerative ability of AdSC wupon rat sciatic nerve lesion.
To this end, cultured AdSC were characterized for multipotent cell marker expression. MNP
internalization was evaluated through transmission electron micrpgcand vibrating sample
magnetometry (VSM) experiments. Likewise, epifluorescence microscopy and VSM analyses were
performed to evaluate the arrival of ADSONP at the injured nerve. Finally, AdBIBIP
transplantation effects on nerve morphology and condoet were evaluated through
immunofluorescence, Western blot and electrophysiological experiments.
Our results show that ADSC express CD105, CD90 and CD34, and can internalize 2 to 4 pg
MNP/cell. We demonstrate AASMINP to supersede AdSC arrival exclusietlyhe lesion site,
exerting beneficial effects on nerve morphology and conduction.

In short, our results prove that AdJSANP magneto targeting constitutes a valuable tool to
enhance AdSC arrival at the lesion site and consequent nerve regeneration.
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The nonproteic aminoacid BMAA is released by many cyanobacteria present in most dams and
water resources around the world. Human chronic intake of this toxin has been linkedheith t
development of Amyotrophic Lateral Sclerosis, Parkinson and Alzheimer Disease. We here
investigated its effects on pure neuronal and mixed negiial cells cultures, obtained from
newborn rat retinas. Cultures were incubated with BMAA (400 nM) forys.dapoptosis and cell
death were evaluated by DAPI and Propidium lodide (PI) staining; mitochondrial activity by
Mitotracker labelling and cytoskeleton integrity and axonal outgrowth by immunocytochemical
methods. In pure neuronal cultures BMAA increasieel percentage of apoptotic amacrine and
photoreceptor neurons, from 22% to 45% and from 33% to 49%, in controls and -B&ied
cultures, respectively. Noteworthy, functional mitochondria decreased significantly in amacrine
neurons, and only slightly jphotoreceptors. In addition, BMAA disrupted the organized assembly
of tubulin in axons. In neukglial cultures, BMAA induced lamellipodia retraction and loss of
mitochondrial membrane potential in glial cells, without increasing glial cell death. Notleyyort
glial cells partially prevented BMAAduced neuronal death. This suggest that BMAA induces
subcellular changes in both neurons and glial cells, and markedly affects the viability of retinal
neurons, confirming its threat to human health as a potentiaducer of neurodegenerative
damages.
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The Eph/ephrin system participates in the chicken retinotectal mapping. We showed that: Tectal
EphA3 stimulates axon growth of nasal retinal ganglion cells (RGC) tohearchtidal tectum
preventing them from branching in the rostral tectum. Epkbfimediated EphA4 forward
signaling decreases axon growth of RGC whereas the tectal EphA3 produces the opposite effects
by decreasing the EphA4 signaling by competing with Eph#4 ephrinAs binding.

GDNF stimulates motor neurons axon growth binding to GFRalfa, RET functions as correceptor of
GFRalfa and binds to eph#ib. Thus, RET integrates the effects of GDNF on GFRalfa and of EphA4
through ephrinrA5.

Our purpose was to studghe individual and combinatorial effects of EphA3 and GDNF on axon
growth and guidance.

We cultured chicken embryo retinal explants exposed to control conditions, to EphA3 ectodomain
(EphA3Fc), to GDNF or to Eph#8 plus GDNF to evaluate their effects axon growth and
guidance using stripe assay.

The results showed that: Decreased ephfimediated EphA4 forward signaling by EpHAS3
increases nasal RGC axon growth and has an axon guidance effect. GDNF increases RGC axol
growth and decreases Eph&phrin-A2 colocalization as EphA8 does. EphABc plus GDNF
increase axon growth more than EphA8 and GDNF alone. This suggests that EphA3 and GDNF
potentiate nasal RGC axon growth and that decrease of epgbnrediated EphA4 signaling could
participate inthe effects of both of them.

PIP0441 UBA0526
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Galectin3 (Gal3) is a chimeric protein structurally composed of unusual tandem repeats of
proline and short glycineich segments fused onto a carbohydrate recognition domain. Our
studies have previously shown that &aldrives oligodendrocyte (OLG) differentiation.
Cytoskeleton plays a key role in OLG maturation: early OLG process extensionsrdgnamic

actin filament assembly, while subsequent myelin wrapping concurs with actin disassembly
protein upregulation dependent on MBP expression. In this context, the present work aimed to
elucidate the mechanism underlying recombinant -GalrGai3)-mediated effect on OLG
maturation, focusing on the actin cytoskeleton and -AKEOR signaling pathways. Our results
showed rGaB to induce early actin filament assembly, accelerating the shift from polymerized to
depolymerized actin between treatment day (JT®and TD5. Significant increases in MBP, gelsolin,
racl, raciGTP, andl-catenin expression at TD5 were observed. Furthermore, western blot studies
revealed Akt signaling activation at TD1 and TD3, mTOR and mTOR substrates 4EBP1 and p70SK6
phosphorylation, and Erk 12 deactivation at all times evaluated. These results Wwergylg
Adz2LILR NISR 0@ lFaalea dzaAy3da 9N] wmkuwI 118G FYyR Y¢
in rGat3-mediated effects. Altogether, these results indicate that r@ahccelerates OLG
maturation by modulating signaling pathways and protein egpion involved in actin
cytoskeleton dynamics.



Cellular and Molecular Neurobiology

P117-ASSESSING THE NEURONAL ROLE IN HIPPOCAMPAL HYPOCONNECTI
IN THE VPA MODEL OF AUTISM

Marianela Traett&?, MartinCodagnoné&? Nonthue Uccellj Maria Jose Madville Corp&?, Sandra
Zaraté-3, Analia Reinésg

linstituto de Biologia Celular y Neurociencias Prof. E. De Robertis-B&IIONICETCatedra de
Farmacologia, Facultad de Farmacia y Bioquimica, Universidad de Buenddmstiésto de Investigeiones
Biomédicas (INBIOMEDBACONICET,

Presenting autharMarianela Traetta marianela.traetta@gmail.com

Autism spectrum disorders are characterized by impaints in social interaction and repetitive
stereotyped behaviours. Applying the VPA model, we reported in the hippocampus of juvenile VPA
rats: a decrease in synaptophysin (SYN) along with an increased expression of the neural cell
adhesion molecule (NCAMNd a decrease in its polysialylated form (R&2AM). The aim of this
study was to evaluate synapse formation and remodeling of primary hippocampal neurons from
VPA or control male pups. Cytoskeletal and synaptic markers were evaluated by
immunocytochemisy and WB. Neurons from VPA animals displayed a reduced dendritic tree
(reduced MAP2 area), a reduced number of glutamatergic synapses (decreased vGLUT-@Hhd PSD
puncta number) and NMDA receptor clusters (decreased NR1 puncta humber and individual
punctaarea). These neurons exhibited reduced number of functional synapsesG&Ndbelling)

which contained smaller vesicular pools; total NCAM expression increased whilBIGZ$A
decreased. While in neurons from control animals glutamateM%min) induced an NMDA
dependent dendritic retraction and SYN puncta number reduction, neurons from VPA animals
were only capable of dendritic retraction without any change in synapse number. Our results
indicate that neurons from VPA animals form fevghutamatergic synapses that exhibit a more
adhesive and resistant profile to synaptic remodeling what would contribute to hippocampal
hypoconnectivity and reduced synaptic plasticity.
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Parkinson's disease (PD) is the second neurodegenerative disease with a wide range of prevalence
worldwide. The neurodegenerative processnparily affects the dopaminergic neurons of the
substantia nigra. Since the mechanisms that underlie this neuronal degeneration have not been
fully clarified, currently there is no preventive therapy for PD. However, aaaseol study in
Argentina revaled that consumption of yerba mate (YM) has an inverse association with the risk

of developing PD. YM consumption is widely popular in the countries of the Rio de la Plata. It has
been shown to provide numerous health benefits, strongly related to itsetyarof bioactive
phytochemicals. We propose to characterize the extract of YM and to evaluate if the consumption
of YM provides a benefit on the survival of dopaminergic neurons in a mouse model of PD. The
SEGNIOG 2F ,a 6+ a& 206 i hditheSencedtrationy of $he mairl bioacthvey dzf |
O2YLRySyia 6SNB |jdd yiAFTASR o6& 1t[/d 2AfR Geél
source of fluid for 4 months before receiving an intrastriatal injection-6fHDA, and continue 1

month with treatment. t was found that mice treated with YM have a density of dopaminergic
remaining fibers in the striatum 12% higher than the control mice. Our results suggest that this
neuroprotective effect could be beneficial to slow the evolution of the neurodegenerptiveess
experienced by dopaminergic neurons in people suffering PD.
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The aging brain displays a generalized decline in cognitive capacity and circuit plasticity, including
a marked decrease in production of adblirn hippocampal neurons. In previous studies we have
shown that morphological developmef new dentate granule cells (GCs) is affected by age.
However, their functional properties and integration to the circuit along maturation remains
unclear. We performed wholeell recordings in 8nonth old Ascl1(CreERT2);CAG(floxStopTom)
mice to measureéntrinsic properties, firing behavior and afferent excitatory connectivity in adult
born GCs labeled with Tomato. We found that the functional properties and connectivity of these
neurons also develop in a slow manner.

Despite the delayed maturation, neCs in aging mice display a remarkable potential for
structural plasticity. Retrovirally labeled-v@eekold GCs in middlaged mice are small,
underdeveloped and disconnected. Notably, enriched environment and voluntary exercise induced
substantial dendtic growth and spine formation. To investigate whether these physiological
stimuli could also modulate output connectivity, we analyzed axonal branching in the hilus and
CA3boutons morphology. We found that mice exposed to the running wheel for 21 days
presented a higher number of axonal ramifications in the hilus andoédancrease in the number

of filopodia of CA3 boutons. This results indicate that not only does running accelerate input
integration but also boosts output connectivity.
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The arcuate nucleus is a key regulator of energy homeostasis where different neuronal
populations integrate peripheral signals of energy status, and project to the hypothalamus and
other brain areas. In particular, arcuate proopiomelanocortin (POMC) neurons inhibit food intake
and promote energy expenditure. POMC neuronsseorete either gliamate (7%) or GABA
(40%). Considering the antagonic responses these neurotransmitters elicit, we hypothesize that
both subpopulations have different physiological roles. In order to elucidate the role of GABAergic
POMC neurons, we intercrossed hyperphagid obese mice bearing a reversible mutation that
prevents arcuate POMC expression, with another line expressing a-§p&Bific Cre driver. We
found that Pomc rescue restricted to GABAergic neurons leads to food intake and metabolic
efficiency normalizatin. Surprisingly, these physiological improvements were achieved with the
recovery of Pomc expression in only 25% of total hypothalamic POMC neurons.
Immunohistochemical analysis showed that GABAergic POMC neurons preferentially project to
the dorsomedialhypothalamus (DMH), a nucleus that induces food intake by releasing NPY.
Interestingly, we found NPY expression in the DMH of POMC deficient but not of WT mice. Finally,
NPY expression is highly reduced after POMC recovery. Altogether, these results hsttow t
GABAergic POMC neurons have a major role in the regulation of energy balance, probably by
regulating NPY expression in the DMH.
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Retinal neurodegenerative diseases, which have no effective treatments, share as a final common
step the photorecepto cells (PhR) death. Also inflammation has a role in these pathologies.
Retinoid X receptors (RXR) have the capacity of modulate and integrate multiple cell functions;
and their activation has shown beneficial clinical effects in animal models of chnfiaimiatory
diseases. In this work we assessed whether this receptors might prevent PhR death and/or
inflammation.

Using rd1 mice, we analyze in vivo and in vitro the roles of RXR in retina degeneration. Here, we
show, by gqR'PCR analysis, that the alptsaform levels are decreased in rd1 mice retina respect

to their wt counterparts, in concordance with our previous data obtained by
immunohistochemistry from retina slices. Noteworthy, RXR activation modulated the mRNA levels
of all three RXR isoforms inxed neuroglial cultures from rd1 retina. Moreover, it also delayed

the onset of PhR apoptosis, analyzed by TUNEL assay,and decreased Bax mRNA levels; alsc
decreased GFAP expression of both mRNA and protein level, in Muller glial cells (MGC). Therefore
we evaluate whether RXR could regulate anflammatory response in the retina. Our
preliminary results suggest that RXR activation increased the transcriptiorl6fifLrd1l mixed
neuroglial cultures.

As a wholethe activation of RXR could promote survighPhR eith.er by direct action on them,

or indirectly by modulating the inflammatory response of MGC.
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Autism spectrum disorders (ASD) are a group of neurodevelopmental disabilities characterized by
alterations in brain connectivity and neuroinflammation. In accordance with longdistance
hypo-connectivity and local hyperonnectivity hypothesis, previous studies in our laboratory with

the valproic acid (VPA) model demonstrate connectivity alterations and reactive gliosis in the
prefrontal cortex and hippocampus of VPAstaThe aim of this work was to evaluate the brain
metabolic activity and the structure of the corpus callosum (CC) in VPA animals. For this purpose,
glial cells in the CC were studied at PND 36 by CC1'RDGIFAP and tomato lectin staining.
Also, CC ultrastructure was assessed by electron microscopy (EM). Evaluated by positron emission
tomography, glucose uptake was increased in local areas along the brain of VPA rats, while it was
decreased when considetehe whole forebrain. In the CC of VPA rats, the number of CC1+ cells
diminished and number of PDGF+ cells increased, in the absence of astrogliosis or microgliosis.
Concomitantly, EM showed less myelinated axons and aberrant myelin in the CC of VFA rats.
sum up, VPA animals exhibit hygaetabolism in circumscribed brain areas along with global
hypo-metabolism. Concurrently, CC myelination in VPA animals is disrupted, accompanied by an
altered balance in the oligodendroglia lineage. Taking together, fimalings support the local
hyperactivity and longdistance hypeconnectivity hypothesis in ASD.
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Perinatal asphyxia (PA) caused by lo#vaWailability during birth is associated with brain damage,
been the striatum one of the most affected areas. Palmitoylethanolamide (PEA) is a
neuroprotective amide in brain injury models, including PA. However, its effects against PA
requires deeper sttd Ay G KS & d NA I ( dzYy dterrh prégyant rats 8Sd rapkllQ Y 2 F
decapitated, and uterus horns placed in a water bath (37C,19 min). One hour after, rats were
treated with PEA (10 mg/kg,s.c.) and later given to surrogate mothers. Thirty daglanirare
perfused and striatum was analysed either for immunohistochemistry (n=3) and blotting (n=3).
Phosphorylated high/medium molecular weight neurofilaments @{MM), Microtubule
Associated Protein 2 (MAP2), and Glial fibrillary acidic protein (GFaf) analysed. &vay
ANOVA followed by Tukey analysis revealed a reduction in:HiMFand MAP2 reactive areas
(45% and 70%), GFAP+ cells (20%) and reduced MAP2 asd/NdNFFotein levels in PAat
striatum respectively to the control value. PEA totallystoeeed GFAP+ cells and MAP2
immunoreaction and partially prevented the decreased giNM reactive area (78%) induced by

PA. PEA also reversed the MAP2 reduction and partially prevented the decrease-BININF
protein levels induced by PA. No alteratiorttie GFAP protein levels was detected. PEA treatment
attenuated the striatum damage induced by PA, demonstrating its therapeutic potential against
PA.
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Muller glial cells (MGCs) are stem cells in the retina. Their regenemdipacity is high in lower
vertebrates, but it is very low in mammals and cannot restore photoreceptor losses during retina
degeneration, such as in retinitis pigmentosa or its animal model, the rd mice. Since rd retinas
show no evidence of neuronal renaly we hypothesize that, in addition to the low regenerative
capacity of MGCs and the molecular abnormalities of rd photoreceptors, the rd MGCs may have
alterations affecting even more deeply their stemness potential. We here investigated whether
MGCs ind retinas present abnormalities altering their regenerative capacity. We analyzed MGC in
mixed neure3f A £ Odzf GdzNBa FyR Ay aftA0Sa 206GFAYySR ¥
demonstrated that rd MGCs had alterations in stem cell markers compared MGCs, showing
reductions in Nestin and Sox2 expression and significantly decreasing their cell cycle. They also
evidenced significant morphological changes in their nuclei. We evaluated whether-gkairo
crosstalk might be responsible of these nbas. Noteworthy, when we ecultured rd MGCs with

wt neurons, Nestin expression was restored in rd MGCs. Converselycidtaees of wt MGCs

with rd neurons, Nestin expression in MGCs decreased. These results suggest that the mutations
in rd photorecepors lead to a disruption in neusglial crosstalk, affecting the proliferative and
regenerative capacities of rd MGCs.
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Before glutamatergic synapses are formed, GAbAliated signaling is considered to drive cell
differentiation in the developing central nervous system (CNS). GABA, a classical inhibitory
neurotransmitter, can also depolarize immatueells. Although this shift is mediated by the
ionotropic GABA A receptor (GABAAR), recent evidence suggests that the electrical properties of
GABAARs can be modulated by the metabotropic GABA B receptor (GABABR). GABABRS are
macromolecular complexes, foed by a G proteitoupled receptor and a large number of
constituents that interact together and ultimately influence cell identity and behavior. The
composition of these complexes exhibits wide spatiotemporal variations; however, the
implications of sucllynamism during development of the CNS are far from being understood. We
have determined total protein expression of some constituents of GABABRs (GABABR1a;
GABABR1b, GABABR2; KCTD12) in the developing cerebellum of postnatal rats at 5, 15 and 90
days afte birth, by performing Western Blots. Our findings suggest that the expression levels of
the core and auxiliary subunits of GABABRs vary ontogenetically. This dynamism was also
observed at the mRNA levels by-RTR. In addition, multiple immunolabelingldaled by
confocal microscopy of cerebellar sections showed Purkinje cells as the most dynamic cell type in
terms of subcellular localization of the different molecules studied here. Our data support a cell
lineagedependent GABABR regulation.
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The dopamine D2 receptor (D2R) is expressed in several brain areas where ispiayiakroles

in motor, emotional and cognitive functions. To identify the transcriptional mechanisms
controlling celspecific expression of the D2R gene (Drd2), we tested the ability of genomic
regions carrying potential enhancers to activate the expi@s of the fluorescent protein Tdimer2

in the brain of transgenic mice. We have detected an intronic region containing four evolutionary
conserved elements which can act as transcriptional enhancers in the striatum or in midbrain
dopaminergic neurons. Tmvestigate the in vivo importance of these enhancers we generated
mice carrying deletions of the conserved elements located in the first intron of Drd2 using
CRISPR/Cas9 genetic editing. We found that deletion of individual enhancers fails to ablate Drd2
expression in the striatum, in agreement with results obtained in transgenic mice showing that
Drd2 expression in this area is directed by several elements. In addition, elimination of an
enhancer identified to drive Drd2 expression to the midbrain is gofficient to prevent
transcription in these neurons, evidencing that Drd2 expression in midbrain neurons is also
activated by at least two different elements. Our results indicate that newmercific expression

of Drd2 in the striatum and midbrain is dein by the concerted interaction of multiple partially
redundant enhancers some of which are located within the first intron of the gene.
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Cuprizone (CPZduced demyelination is frequently used to study the de/remyelination
processes as a multiple sclerosis (MS) model. Chronic CPZ induces oligodendrocyte loss, neuronal
death, astrocytosis and microgliosis. Microglia (MG) participate demyelination and
neurodegeneration processes and are physiologically dependent on esfiomylating factor 1

receptor (CSmMw0O &AJYylFfAy3ad ¢KS AY 2F (KAA&A &d&Re A
inhibitor which significantly reduces the numid@ 2 ¥ a D 2y NBYeStAYylIGAZ2Y
submitted to a chronic CPZ model. Mice were fed either control or CPZ (0.2% p/p) chow for twelve
weeks, administered BLZ945 (200 mg/kg/day, oral gavage) or vehicle during ten weeks (C, BLZ945,
CPZ and CPZ+BH#Z9respectively), and evaluated in the twelfth week of CPZ treatment. Although
other authors reported CRiiduced changes in locomotion and working memory, our preliminary
results showed no significant differences across groups in open field, accelecttedd and
locomotor activity behavior. In contrast, assays on MBP immunoreactivity and NeuRP;+Aand
Neurotrace+ cell number showed significant demyelination upon CPZ. In addition, a significant
decrease was observed in neurodegeneration in CPZ+BLZ945 regarding CPZ mice. Positive results
from these experiments could be transferred to the treatrhexf progressive forms of MS, an

urgent and still unmet medical need.
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The Germinal tyrosine (Tyr) of thé -tubulin is posttranslationally removed and radded in a
process termed detyrosination/tyrosination cycle. We showed previously, using soluble rat brain
extracts, that EDopa is incorporated into the same site as Tyr. We now demonstrate tDaipa
incorporation into tubulin also occurs in living cells. We detected such incorporation by
RSGSNN¥AYAY3T (GKS adeNRaAylidAzy aidr iS¢ 27F G dzodz
of L-Dopa. The presence of a tubulin isospecies followifigopa inclation that was not
recognized by abs specific to Tand Glutubulin was presumed to reflect formation of Dopa
tubulin. L-Dopa was identified by HPLC as théinal compound of the'-tubulin. :Dopa
incorporation into tubulin was observed in several cell lines and did not alter cell viability,
morphology, or proliferation rate. CAD cells were cultured under differentiating conditions and
treated with l-Dopa, resulting in a reductioof microtubule dynamics in neurites, most likely due

to L-Dopa incorporation into tubulin. Rat hippocampal neurons treated wiHbopa showed a
reduced mitochondrial traffic along axonal microtubules, may be due to an abnormal interaction
between l-Dopamicrotubules and molecular motors which participate in organelles transport.
We hypothesized that tse alterations could be associated with movement disorders sometimes
observed in patients treated with- Dopa for prolonged periods.
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In mammals, the circadian clock is mainly synchronized by thedaght(LD) cycle, and regulates
several physiological, behavéd and molecular rhythms like activitgst, feeding, and gene
expression.

Food intake is regulated by a homeostatic and a hedonic mechanism. Hedonic food consumption
has strong effects in the central reward system stimulating striatal dopaminergic isgnal
pathways. In addition, evidence suggests that the dopamine D2 receptor (DRD2) plays an
especially important role in this regulation.

In this work, we present evidence that motivation for food reward (normal pellets) varies
dramatically with the LD cyelin young (4nonths old) but not in olehged (over 1.5 years old)
C57BL/6 mice. This variation is consistent with a daily oscillation in the striatal DRD2 content, both
at mRNA and protein level, in young mice under LD but not constant light (LL) casidiois
variation in motivational behavior was also assayed under constant dark (DD) conditions, in order
to evaluate the possibility of an endogenous rhythmicity. Finally, the effect of the circadian clock
on motivation was also studied by using a patétareward (chocolate) under a protocol without
food restriction.

Taken together, our results of daily rhythms in motivation and dopamine signaling may contribute
to improve treatment related to psychiatric disorders or drugs of abuse. This knowledge would
also be of great importance in order to plan behavioral experiments in animal models.
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Caloric restriction (CR) extends lifespan in many species, yet the mechanisms are unclear. Our
previous studies showed that CR protocols involve deptporal restricted (TR) feeding followed

by 22h of fasting, all of which impact on health. Thus, it is unclear whether the timing, frequency
or amount of food intake is the critical factor that improves metabolic fitness.
Here, we investigated how feeding conditions modulate the circadian (24h)leprofi gene
expression in the hypothalamus and 3 major metabolic tissues: liver, white and brown adipose
tissues. We developed an automated feeders to fed mice either during the day or the night, with
or without 30%CR.

We found complex tissuspecific ciradian changes in mRNA expression induced by both timing
and amount of food intake. While feeding time determined the circadian profile of core clock
genes in the liver and WAT, it did not affect expression in the BAT and hypothalamus. Remarkably,
despite e core clock machinery remaining unchanged; the profile of metabolic genes such as
leptin followed feeding time in BAT. Thus, revealing misalignment within the BAT. Altogether, these
results show that metabolic tissues integrate environmental (feeding @ednight cycles) and
systemic signals in a tissgpecific manner.

Integrating these tissuspecific signatures with metabolic outcomes may help elucidate the
mechanism by which dietary restriction extends longevity, revealing a link between circadian
clocks and healthy aging
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Circadian disruption by shift work and jey has been established as a health hazard both i
humans and animal models. The aim of this study was to analyze the tumor growth in mice under
chronic jet lag (CJL, 6 hours advances of the LD cycle every two days), using a melanoma model
induced by a subcutaneous injection of the murine B16 cell \ide.found an increased tumor
growth rate and a decreased latency in comparison with mice maintained in a LD12:12 cycles. We
also observed that circadian disruption induced the loss of clock genes Bmall and Cryl rhythmic
expression as well as the eeliclegenes Cyclin E and B1 in liver, together with abebtdlay of

their maximum levels. In the tumor, both clock genes and cyclins did not show a rhythmic
expression pattern, but the mean levels of clock genes were decreased while Cyclin A2 levels were
increased under the CJL conditions. Circadian disruption also abolished the rhythmic pattern of
the cellcycle inhibitor p21 both in liver and in tumor. Finally, we analyzed the immune response in
spleen and tumor, and found that the daily pattern in the pertage of M1 (anttumoral) and M2
(pro-tumoral) macrophages and in the levels of proinflammatory cytokine were modified under
the CJL conditions. In summary, we observed an increased tumoral growth rate together with a
circadian deregulation in the mRNA/és of the cell cycle related molecules and in the immune
response both in the tumor and in the peripheral tissue.
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Septic shock is a lethal condition caused by a pathégenced chain of events. The same dose of
lipopolysaccharide (LPS) inducing septic shock in mice @esesurvival at the night (ZT19), while

it is lethal at the end of the day (ZT11). A similar effect was observed with cytokine Tumor
Necrosis Factet (TNFh) administration. In this study, we aim to characterize the circadian
response to high doses of LPS in mice. We found higher hypothermia in mice treated with LPS at
ZT11, than those at ZT19. Both hypothalamic preoptic and paraventricular nucteagiac was
significantly higher after LPS administration at ZT11 (vs. ZT19). When we injected naive animals at
ZT11 or ZT19, with the serum of animals inoculated with LPS at ZT11, we observed the same daily
pattern in thermal response. Increased serumeis of TN# were found in mice injected at ZT11,
whereas Tnfi mRNA expression was higher in the liver of animals treated at ZT19. Moreover,
mice that lack the receptor 1 for TMFshowed a greater survival and a lower hypothermia
compared to WT mice injected at ZIL TThe same thermal response appeared in mice subjected to
circadian desynchronization, but the survival percentage of both groups was similar to that
challenged at ZT11 in standard light conditions. These results suggest a circadian dependency of
the cental thermoregulatory and peripheral inflammatory response to sephiock, being TNF
signaling likely related to this circadian response.
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Oxidative stress plays a critical role in brain aging. Caloric restriction (CR) is the most accepted
approach to slow the aging process andayeinany ageelated diseases. Previously, we showed
circadian rhythms in the expression and activity of antioxidant enzymes in the hippocampus of
young rats, that were abolished in the old animals. In the present work, we investigated temporal
patterns ofcatalase (CAT) and glutathione peroxidase (GPx) expression and activity, as well as Nrf2
MRNA levels, in the hippocampus of aged rats under CR. Holtzman male rats were fed with a diet
reduced by 40% in calories during the last 3 months prior to the 22 Imsoot age. The mRNA
levels were determined by FACR and the enzymatic activity were evaluated by kinetics assays in
hippocampi isolated every 4 h during a 2@ériod. Interestingly, we observed CR restored the
circadian rhythmicity of all the studied pareters (Chronosfit: p<0.05). In addition, CR
accentuated the rhythms of the amplitudes and the mesor of both CAT and GBst:(1p<0,05

and p<0,05, respectively), and the Nrf2 mesendst: p<0,05). CR restores the AgHiterns of
antioxidant defenses imged animals. Restoration of temporal coordination could be one of the
basis of CR efficiency and provide promising prospects against neurodegenerative diseases and
cognitive decline.

This work was supported by PICT 2Q1@9ANPCyT and PROIGO314UNSI Argentina.
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One of the main pathological features in the Alzheimer disease (AD) isréisenge of senile
plaques, primarily composed of Aeptide aggregates, in cortex and hippocampus. AD late onset,
which constitutes 90% of cases, could be mainly attributable to deficiencies in the clearance of the
AR peptide. The objective of this work was to investigate the effects of an i.c.v. injetti® (1-

42) aggregates on the 24h rhythms of-degrading enzymes as well as, BMAL1 and ROR
protein levels, in the rat hippocampus. Feuonth-old male Holtzman rats were divided into two
groups defined as: control (CO) and-isjected (A). Rats wee maintained under12ight:12h

dark conditions and received water and food ad libitum. Tissues samples were isolated every 6 h
during a 24h period. NEP, ECE and IDE mRNA levels were determineB®R BildiA BMAL1

and ROR protein levels were analyzedby immunoblotting. Interestingly, we found that
expression of A-degrading enzymes varies on a daily basis in the hippocampus and that an i.c.v.
injection of A aggregates phase shifted daily NEP and IDE expression and increased the mesor of
ECE rhythmsas well as clock proteins (BMAL1 and RD#&aily rhythms. According to these
results, we could suggest that the changes in the temporal patterns of enzymes involved in the
clearance of A, would precede the increase in thé feptide levels and the detenation of the
SyR23Sy2dza Of 201 FdzyOliA2ys. 204aSNWSR Ay GKS !¢
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Numerous studies has shown that an imbalance between the production and clearance of
amyloidi (Al) peptides in the brain results in accumulation 6f Ahe removal of iAdeposits is a
process facilitated by apolipoprotein E (ApoE). ApoE expression is transcriptionally induced by
PPAR in coordination with RXRs. On the other hand, absence of Apsbbeen correlated with
diminished antioxidant capacity. Previously, we found that an i.c.v. injectioh (@f4%) modified

the daily rhythms of lipid peroxidation and protein carbonyls in the rat cortex. Taking into account
those observations, the objeees of this study were: first, to analyze the effect of an i.c.v.
injection of A (1-42) on the 24h rhythms ofiA BMAL1 and ApoE protein levels in the rat
temporal cortex; second, to evaluate the effect of pioglitazoetnoic acid (PieRA) on those
temporal patterns. Foumonth-old male Holtzman rats were divided into three groups defined
as:1)control 2)A-injected 3)A -injected treated with PieRA. A, BMAL1 and ApoE proteins levels
were analyzed by immunoblotting. Lipid peroxidation and protein cartsoleyels by colorimetric
assays and ELISA, respectively. We found that injection (4f4®) phase shifted /A BMAL1 and
ApoE rhythms. Noteworthy, RRA reestablished rhythmicity of those temporal patterns
indicating PPARBXR heterodimer might be a trseription factor involved in circadian regulation
and a potential target for restoration of daily rhythmicity of Apo E in AD.
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The circadian clock of Drosophila is composed of 150 cells, which can be divided into 7 clusters.
Under laboratory conditions, rhythmic locomotor activity is condensed in morning and evening
bouts. Each activity peak has been linkeda specific group of neurons: the Rpésitive small
ventral lateral neurons (sLNv) control the morning componentc@lls), and the dorsal lateral
neurons plus the 5th sLNv control the evening componestg(s). While Mcells have long been
considerel as the main pacekeepers of the circadian clock, there is increasing evidence pointing to
the contribution of Ecells in sustaining a coherent rhythmic output, although the mechanisms
underlying their role are not fully described yet. Our aim was to dttarze the
neurotransmitters secreted by-&ells, as well as their impact in the generation of a robust
behavioral rhythm. To do so, we genetically manipulated the expression of the different
neurotransmitter transporters in a subset ofcElls using anraay of RNAI lines, and monitored
locomotor activity rhythms, particularly, the period and deconsolidation of the activity rhythms.
This strategy proved successful to identify glycine as one of the neurotransmitters released by the
LNvs (Frenkel et al., [CRep 2017). Thus, our results confirmed the E cells are cholinergic (Johard
et al., JCN 2009) and likely glutamatergic, and that these fast neurotransmitters contribute to
provide coherence to the circadian network.
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Sleep is a complex and vital behavior regulated by both homeostatic and circadian mechanisms.
The neural circts involved in sleep homeostasis are not well described yet. However, it has been
previously proposed that GABAergic inputs to the large lateral ventral neurons (ILNvs) of
Drosophila may be responsible of informing those highly integrative arousal nealimg the

sleep homeostat status. On the other hand, the current paradigm proposes that the main
circadian pacemaker of the Drosophila brain, the small lateral ventral neurons (SLNvs) have only
minor influence in the control of sleep behavior. Startingnirthis point, our aim is to describe

the mechanisms of GABAergic inhibition in both sLNvs and ILNvs, their influence on sleep behavior
and their role on the sleep homeostat. For this we have performed specific genetic manipulations
and quantified sleep betvior under basal and sleep deprivation conditions. Moreover, we have
collected preliminary electrophysiological recordings to identify the extent of the role of the
neurotransmitter GABA in the neuronal circuit studied, given that our final goal is twikdeghis
network in detail. Our findings confirm that the ILNvs receive information about the sleep
homeostat status via the GABAA receptor Rdl through a complex neuronal circuit. They also
suggest that the sLNvs are involved not only in the controhefdircadian sleep timing but also,
through GABAergic inputs, can regulate the quantity and quality of sleep.
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Alzheimer's disease (AD) is the main cause of dementia in the elderly. The pathological hallmarks
of AD include senile plaques of amyloidA ) aggregates and neurofibrillary tangles in brain.
Elevated levels ofiAcauses an increase in intracellular reactive oxygen species associated to a
deficient antioxidant defense system. The objectives of this study were: first, to analyze the effect
of an i.c.v. injection of iX1-42) on the 24h rhythms of oxidative stress parameters in the rat
prefrontal cortex(PC); second, to evaluate the effect of pioglitazetieoic acid (PieRA) on those
temporal patterns. Foumonth old males Holtzman rats wenrgsed in this study. Groups were
defined as: 1) control 2)i Ainjected 3) A-injected treated with PieRA. PC samples were isolated
every 4 h during a 24h period. Lipid peroxidation and protein carbonyls levels were determined by
colorimetric assays and BHA, respectively. CAT and GPx enzymatic activities were determined by
kinetic assays and ABMALL1 proteins levels by immunoblotting. We found that injectioni ¢iLA

42) modified the daily rhythms of lipid peroxidation, protein carbonyls, CAT and Ghxatitzy
activities, A and BMALL1 protein levels in the rat PC. The treatment ofRPioreestablished
rhythmicity of those temporal patterns. These findings might constitute, at least in part, molecular
and biochemical basis of restoration of circadian rhyitity by the administration of Pi&R in
neurodegenerative disorders.
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The circadian systermomprising oscillators present in organs, tissues and even in individual cells
temporally controls the body physiology. Circadian rhythm disruption may cause higher cancer
risk, but little is known about clock function in tumor cells. For this, we etedluhe circadian,

redox and metabolic state in glioblastoma T98G cell cultures under different proliferating
conditions. In arrested cells we observed functional and rhythmic clock oscillations in mRNAs for
clock (CGs) and glycerophospholipid (GPL) emzygenes, and redox state/peroxiredoxin
oxidation cycles. By contrast, in proliferating cells, circadian rhythms of gene expression were
affected whereas metabolic rhythms persisted; moreover, rhythms in ROS levels were altered
when Bmall expression was lal@d down. Thus, the metabolic clock operates in proliferative
tumor cells regardless the molecular clock. Here, we extended these studies to the human
hepatoma cell line HepG2, to evaluate if this is a general phenomenon. We assessed the
molecular clock wrk and its link with the lipid metabolism in HepG2 cells under proliferation. We
analyzed the expression and protein content of CGs, clock controlled genes (CCGs) and enzymes
involved in the GPL biosynthesis. We also studied the endogenous content aiduatllevel of

GPLs and lipid droplet content (number, size and variation over time) and we found an active
time-dependent control of gene expression and metabolism in proliferating HepG2 cells.
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Circadian behavior is controlled by an endogenous clock. In Drosophila, this clock resides in about
150 neurons; among them, the sLNvs are relevant to set therfraring period. Synchronization
among the different clusters of circadian neurons has to be very accurate to achieve a coherent
output but it also has to be flexible to respond to environmental challenges. We tested the
hypothesis that the BMP pathway is recruited by the LNvs to modudatadian locomotor
activity. To investigate the role of specific ligands, we overexpressed and downregulated DPP and
GBB specifically in the sLNvs, ILNvs or LNvs. Overexpression of both ligands in the LNvs gave rise tc
a long period while their downreguian triggered loss of rhythmicity. Since this pathway is
recruited at the neuromuscular junction, we hypothesized that its activation could affect the
morphology of the sLNv projections. Interestingly, ligands overexpression in the LNvs for one day
correlated with decreased complexity of the sLNv arborization pattern that did not change along
the day, with no effect on PDF levels. Our results suggest that communication among LNvs
through the BMP pathway fine tunes locomotor activity patterns perhaps thratlganges in the
morphology of the sLNv projections. The ILNvs would contribute to the network activating the
BMP pathway in the sLNvs, opening the possibility that this pathway provides a means to adjust
the circadian behavior to changing environmentahdiions.



Chronobiology

P141-Studying the selective vulnerability of Drosophila melanogaster clock
neurons to huntingtin polyQ elongation
Ana Ricciuti, NaraMuraro

IBioBA CONICEMPSP
Presenting autharAna Ricciutian.ricciuti@gmail.com

One of the hallmarks of polyglutamine (polyQ) diseases is the selective vulnerability of different
neurons, in spite of ubiquitous expression of the pathogenic protere feasons behind this
specificity underlying neurodegeneration is still an unsolved mistery.

It has been reported that the two circadian clusters of lateral ventral neurons (LNv) of Drosophila
melanogaster respond differently to the elongation of the @lyract of the huntingtin (Htt)
protein. It has been shown that while HttpolyQ protein functionally ablates the small LNvs (SLNvs)
subgroup, the large LNvs (ILNV) remain unaltered.

Our goal is to explore this differential response of LNvs to the Httpaty@Qder to do this, we are
studying morphological phenotypes and the consequences over the behaviors these neurons
command. Our preliminary results regarding the morphology of the LNvs under the expression of
HttpolyQ in young flies fit well with the plibhed literature. We have found that, in spite of being
expressed in both neuronal types, sLNvs present protein accumulations of HttpolyQ and ILNvs do
not. However, in aged flies ILNvs also show HttpolyQ protein aggregation, both in the somas and
on their projections. These results suggest that, although the reported differential sensibility
between the two neuronal groups exists, ILNvs are not immune to HttpolyQ protein aggregation.
We will also show preliminary data regarding the effects of HttpolyQessgion in LNvs on the
control of sleep behavior.
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Biologcal clocks allow organisms to anticipate changes in the environment to achieve adequate
adaptation. In Drosophila spp., the periodic behavior of-lying or oviposition is one of several
physiological processes regulated in circadian fashion. Howéisrriythmic behavior is one of

the less studied rhythms, perhaps due to the difficulties involved in monitoring and recording it.
For example, the collection and counting of eggs is usually done manually, making the
experiments particularly demanding anibor-intensive. This motivates us to develop an
automated device for monitoring oviposition behavior in Drosophila melanogaster. Our device
allows the simultaneous analysis of 21 flies individually, and can be operated by a single person. In
addition, snce the sampling interval is controlled automatically, it is possible to test different time
intervals to determine which is the most suitable to measure this rhythmic behavior. With this
device we can detect rhythmic and arrhythmic phenotypes, with paages of rhythmicity and
periods similar to those obtained with the previous methodologies used to monitor this behavior.
In addition, the number of rhythmic flies over the total (for genotypes considered rhythmic) is
similar between manual vs. semiautotitamethodologies, which supports the fact that the
differences between the methodologies do not affect the results. Therefore, we developed a novel
device for the study of oviposition behavior.
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Glioblastoma has a 90% mortality rate and had have no therapeutical improvements in the last 30
years, so research for novel drugs becomes critical. The efficacy of several drugs is modulated by
the circadian system leading us to logbesize that a chronopharmacological approach would
improve the efficacy of glioma treatment. Our purpose was to study the effects of the drugs 1A (a
Rac1 inhibitor), andemozolomide TMZ)( current treatment of choicejvhen applied at different
circadiantimes to LN229 glioblastoma cells.

Because two of the main roles of Racl are related to cell proliferation and migration, we studied
the effects of 1A and TMZ over these processes when applied at different circadian times. We
found that the effectivity ® 1A is rhythmic, showing a minimum inhibition of proliferation and
migration when applied at CT3 after a serum shock; and a maximum of inhibition of both
processes when applied at CT19. In primary murine astrocytes, 1A was not toxic in neither of the
circadian times.

The preliminary in vivo studies consisted on treating nude mice with 1A or control at ZT3 or 12.
We found that the median survival of the mice treated at ZT3 was 82 days and at ZT12 was 78
days, whereas animals treated with control had a raediurvival of 58 days.

Our in vitro results suggest that effects of this drugs are modulated by the circadian system. The
novel drug 1A could be a viable candidate for chronomodulated therapies in the future.
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Circadian rhythm disruption as a modern life consequence (shiftwork, jetlag,nefy)lead to
metabolic disorders or higher cancer risk. Cancer cells display aberrant proliferation with a very
active metabolism to facilitate tumor growth and metastasis. However, little is known about the
circadian clock function on tumor growth regutati Here we investigate the day/night
differences in the growth of peripheral tumors of sciatic nerve after the inoculation of A530
glioma cells isolated from NPcis (Trp53+/Nfl +f) heterozygous mice, a human
neurofibromatosis type | model. In A530 auks, mRNA of clock and clectntrolled genes,
levels of ROS and susceptibility to Bortezomib chemotherapy exhibited temporal fluctuations.
When A530 cells were injected into the sciatic nerve of C57BL/6 mice during the morning or the
night of a 12:12 h/D cycle, tumors growing on animals injected during the night showed a higher
rate of growth as compared with those injected at day. Day/night differences were also found
after subcutaneous inoculation of melanoma B16 cells in mice at day or night witérhiglues
observed in males of night group. Lastly, when we examined the role of the molecular clock
activator Bmall in tumor growth, a higher rate of tumor growth was found when Bmall
expression was diminished by CRISPR/Cas9 in A530 cells compared ontitbis.c Our
observations strongly suggest that the tumor growth is subject to temporal control and mainly
dependent on the host state.
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Specific behaviors are driven by specific motivational states, which in turn depend on a
computation relating the internal state, the specific contexts and previous experiences. To
examine how the brain processes environmental informationdistinct internal states and its
effects on learning, we adapted to Drosophila the novel object recognition (NOR) test, in which
novelty, but not adverse stimuli, drives the behavior. The NOR test, widely used to study
recognition memory in rodents, coists of three stages: habituation to the context, training and
testing, across which different behavioral variables can be quantified. For this, we developed a
device in which freely behaving flies can be recorded and subjected to thermo and optogenetics.
First, we found that fruit flies habituate better to contexts with visual cues. The habituation
response became a habituation memory only if flies were removed from the context. Then, we
found that the behavior in well fed flies was normally driven by ftyvand were capable of
forming NOR memory. However, mild fasting eliminates recognition memory, but did not affect
habituation or aversive olfactory conditioning memory. The effect of fasting on NOR memory was
mimic by classic mutants with reduced instllke signaling. In addition to constitutive genetic
manipulations, in this study we examined by acute thermogenetic manipulations the contribution
of  mushroom body neurons and neuromodulation  to NOR memory.
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Rat pups during postnatal days (PD€) 8re sensitive to ethanol’s (EtOH) disruptive effects upon
respiratory neuroplasticity. This stage in development is analogous to the 3rd humariaresta
trimester in terms of brain development. In this study, during PDs 3, 5 and 7, pups received an i.g.
administration of vehicle oEtOH(2.0 g/kg). Respiratory frequencies and apneas were recorded
via whole body plethysmography. At PD9, pups repregem of each prior treatment were
administered with vehicle or different EtOH doses (0.75, 1.37 or 2.0 g/kg) and evaluated in terms
of breathing patterns under 3 sequential phases defined by differential levels of ambient oxygen
(normoxia, hypoxia and oevery normoxia). During PDs73 breathing frequencies progressively
increased as a function of age. EtOH consistently exerted a depressant effect upon respiration.
Pups treated with EtOH also showed a progressive sensitization effect relative to thesstkaur
effects of the drug and lesser levels of apneas. At PD9-degendent respiratory depressions
were observed when pups were defied with a hypoxic event. Independently of drug treatment at
test, prior experience with EtOH significantly disrupted negpry frequencies particularly during

the hypoxic and the recovery normoxia phases. These results show that breathing plasticity is
disrupted during a critical stage where respiratory alterations may lead to hyassiaciated
syndromes that endanger thgevelopment of the brain.
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When a rotational movement of the visual panorama occurs, animals, from invertebrates to
humans, tend to stabilize the movement through compensatogvements of the eyes, head or

the whole body. This is known as optomotor response. In particular, unidirectional optomotor
responses occur when animals stimulated monocularly with a horizontal optic flow show a unique
effective direction of motion. This gmomenon has been reported in various species from
mammals to birds, reptiles, amphibious and flies. In all vertebrate reported cases the preferred
direction is always from the uncovered eye towards the covered eye -toaicé@nt direction (BTF)

of movemert in the ipsilateral receptive field). In contrast, the few reports in invertebrates (flies)
show that the progressive (frofib-back, FTB) direction of motion induces a stronger optomotor
response than the regressive direction. Here we present the resfiltsehavioral experiments
aimed at exploring optomotor responses in two semiterrestrial crab species belonging to distant
families: the varunid crab Neohelice granulata and the fiddler crab (Ocypodidae) Uca
uruguayensis. We used different conditions ofratlation (binocular, monocular) and directions of
stimulation (FTB, BTF) to shade light on the underlying circuit commanding this behavior. Results
indicate that the circuitry underlying OR in crabs is very similarly organized to the one present in
flies.
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Assimilation of novel strategieinto a consolidated action repertoire is critical for behavioral
adaptation. This includes processes like decision making, planning actions and selection of
strategies that require complex cortidmasal ganglia processing. The striatum is the main input
nucleus to this subcortical loop and its activity is tightly controlled by local interneurons. In this
regard, striatum cholinergic interneurons (SCIN) play a causal role in regulating behavioral
flexibility, including reversal learning and galilected \ersus habitual response selection. We
have previously shown that SCIN are necessary to switch between spioinigm strategies in

order to optimize cost benefit ratios. However, it has not been studied whether a differential
activation of SCIN exists wiheanimals are required to select between competitive spatial
strategies. Here, we aimed to study activity levels of SCIN under different degrees of spatial
novelty and decision making demands. For that, we subjected C57BL/6 wt mice to two mazes with
incressing decisiomaking requirements (Y maze and dual solution cross maze) and evaluated
SCIN activation, measured as rpS6 expression levels by IHC. Mice exposed to contexts that require
decision making situations present lower levels of SCIN activation cethpacontrol littermates
exposed to nordecision conditions. This result suggests that SCIN modify their activity patterns in
contexts that propitiate decision making/ strategy selection.
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We have previously demonstrated that stress prior to fear conditioning favor the generalization of
fear in a nompaired context (cxB) which is different to the conditioning context (&t The aim

of this wolk was to analyze the-fos cell expression in amygdala and hippocampus, with the aim
to detect some differential activation pattern that could underlie the stresfuced fear memory
generalization.

The restraint stress session was performed one day befwe fear conditioning. The memory test
(cxtA) or generalization test (cB) were performed 24 after conditioning and one hour later their
brains were fixed. Then-fos immunochistochemistry were performed and the number dbs
positive cells was cotied in different regions of hippocampus (CAl, CA3, DG) and amygdala (LA,
BLA, CeA).

We observed an increase ofas positive cells in LA and BLA of conditioned rats (with or without
prior stress) exposed to the training context, indicating an increagéefictivity in basolateral
amygdala complex during the retrieval of fear memories. Surprisingly, no differential activation
was observed in the hippocampus in any of the groups tested. Animals that were exposed to the
generalization context did not shownw difference either in amygdala or hippocampus.

In conclusion, the current results indicate that under our experimental parameters no differential
pattern of cfos activation in amygdala or hippocampus is associated with the generalization of
fear memories.
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Metaphors are omnipesent in everyday language as idiomatic expressions (IE). These are specific
to the country or region they originate. There are hundreds of IE in a widely spoken language as
Spanish. Neural correlates for literal and Adaral language differ between ea other, however

there are not studies using stimuli in Spanish. Aim: to investigate the functional anatomy of
Spanish IE in healthy participants. Methods: 20 normal subjects,-hiagided, (10 women),
underwent a paradignnelated fMRI session in a 3T roar. Literal sentences or IE were displayed
every 4 secs. in an everdglated design. Participants had to pick one of 4 possible meanings via a
key press. 213 whole brain volumes were acquired and analyzed using SPM12, computing a BOLD
contrast image foreach subject and comparing, by t tests, IE vs figurative language, as well as
female vs male processing. Results: Extensive clusters were activated in left F3 F2, bilateral TU/T2,
supramarginal gyrus, left insula, and pars triangularis bilaterally. Bietimation in males was
lateralized leftwards, while women activated similar areas in both hemispheres. Discussion:
Spanish IE processing requires simultaneous activation of several areas in both hemispheres, as
other forms of nonliteral language. Theseinflings agree with previous reports about the
functional anatomy of pragmatic language. Biological differences in IE processing between sexes
were found.
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Anatomical structures with bilateraymmetry are characterized by the repetition of characters on
both sides of the sagittal plane. They usually exhibit morphological differences between left and
right sides. The causes of these asymmetries and include genetic, functional and developmental
factors. In the human brain, numerous asymmetries have been described, mainly in size, although
other morphological aspects have been less studied. The aim of this study is to identify anatomical
asymmetries, in relation to the number and presence of acagssalci, of the frontoparietal
operculum. This region is formed by the portions of the frontal and parietal lobes and contains
various areas related to language. We analyze a sample of 47 T1 magnetic resonance images of
the brain of healthy individuals dfoth sexes between 18 and 41 years old. The frontoparietal
operculum was identified in parasagittal sections in each hemisphere and the following variables
were registered: number of furrows in the anterior and posterior portions of the lateral sulcus;
presence of accessory sulci (triangular and diagonal); continuous or discontinuous pattern of the
precentral inferior and inferior frontal sulci; and the shape of the tip of the lateral sulcus (oblique
up / down or horizontal). These variables were corrediateith the content of gray matter of the

gyri surrounding the lateral sulcus. The results obtained will allow us to characterize the normal
asymmetry of the frontoparietal operculum.
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The central nucleus of the amygdala (CeA) plays a key role in the execution ofretressl and
emotionakdriven behaviors. Although the CeA is densely innervated by Al0dc dopaminergic
neurons and expresses dopamine D2 receptors (D2R), the behavioral role of this pathway is still
poorly understood because previous pharmacological attemptslackbor stimulate D2R in this
nucleus led to controversial results.

In this study we combined the use of conditional mutant mice and stereotaxic injections of viral
vectors to specifically eliminate D2R from CeA neurons of adult mice while maintainirgD#he

like receptors and Dautoreceptors intact. We found that mice lacking D2R from the CeA
increased the avoidance of potentially dangerous environments without altering fear conditioning
responses. We have also found that the systemic administraticoadine activated PKQositive
neurons of the CeA, a population previously associated to anxiolytic effects.
Finally, using in vivo optogenetic stimulation, molecular tracing and anatomical analysis of gene
expression, we demonstrated that there are a least two different doipergic pathways that
innervate the CeA, with distinct localization of the neuronal somas, axons distribution and
dopamine transporter expression levels.

These results constitute, in our opinion, an important advance in the understanding of the
dopaminergc regulation of emotional and cognitive behaviors.
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Basolateral amygdala complex ydaan essential role in the generation of an emotional state
caused by an aversive experience. Insulin growth factor like JIYI€&fild modulate hippocampal
circuits modifying cognitive functions, and possibly, the molecular mechanisms involved in some
psychopathologies related to traumatic memories. Objectives: 1)To promote and evaluate the
expression of a memory trace through KGEene therapy; 2)To evaluate if structural plastic
changes in dorsal hippocampus, are responsible for the expression ohémery trace. M&M:

Adult male Wistar rats were bilaterally infused into BLA with-R&&ed, as a control virus and
RAdIGFI, as therapeutic virus. 7 days later we performed a weak fear conditioning protocol
(WFCP). Freezing behavior (FB) was assessedreasure of retrieval and memory retention. At
day 15 we performed hot plate test to evaluate sensitivity damage. Rats were perfused and the
brain fixed for dendritic spine analysis. Results: A significantly increase in FB in th6éRAd
group was oberved after 7 days and maintained for 14 days post injection. There was not
sensitivity damage in both groups. Preliminary results for dendritic spine analysis indicate no
significant differences in spine density. Conclusions:lIG&ne therapy induces aignificant
expression of FB in a WFCP, with a possible promotor effect on the formation of a fear memory
trace which prompt us to further studies under this experimental model.
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Alzheimer’s diseaseAD) is one of the most common neurodegenerative pathologies and is
strongly related to microbial dysbiosis. One indicator of AD is the accumulation of amylaig

in the brain. Currently, no treatment is available for preventing or slowing the progression of AD.
Bacillus subtilis is a speferming bacterium and is worldwide used as a probiotic for human
consume. The aim of this work was to investigate tHfeatfof B. subtilis as a potential treatment

of AD in the animal model Caenorhabditis elegans. C. elegans strains (CL2006 and CL2120), which
express the humaniAin muscle, fed on the probiotic B. subtilis (DG101) increased their healthy
longevity signifiantly compared with worms fed on the neprobiotic Escherichia coli OP50 strain.

The C elegans CL2120 strain fed on DG101 spores shown no paralysis throughout the experiment
compared with worms fed on OP50 cells. In behavioral experiments, the CL235®n@eur
expression of human iA strain fed on DG101 spores shown better behavioral proficiency,
evaluated as efficiency to arrive at the location of the chemoattractant diacetyl (0.5 %), than
CL2355 worms fed on OP50 cells. Interestingly, all the AD models strains of C. elegans fed on
DG101 behaved and lived like the wijghe C. elegans strain N2, indicating a complete prevention

of AD development in the transgenic worms. In conclusion, B. subtilis DG101 represents a
promising food additve for the treatment of AD in human beings.
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Corticostriatal dysfunction is involved in Parkinson's disease and Tourette syndrome(TS), among
other neurogsychiatric disorders. There are studies showing a reduced number of multiple striatal
interneurons (SIs) types in the brain of TS patients. In a previous study where we induced a
selective ablation of striatal cholinergic interneurons in the mouse, we rebdeperseverative
behaviors reminiscent of those observed in TSand related disorders, but we did not observe tics.
In order to reproduce more closely the striatal changes observed in TS, we aimed to perform a
combined ablation of striatal cholinergic a&ABAergic interneurons by directing the expression

of the human diphtheria toxin receptor to neurons that express Nkx2.1 before differentiating into
different types of Sls. By administering diphtheria toxin (DT) into the striatum we obtained a
selective alation of Nkx2.1 positive interneurons. Mice treated with extensive Sls ablations
developed unwilling and abnormal movements, alterations oflocomotion and posture, and usually
died during the first week after DT injection. Mice with restricted Sls ablatshowed unwilling
movements that did not progress and are being studied with a battery of behavioral tests.
Altogether our data suggest a putative mechanism for the involuntary movements observed in
LI GASYda 6A0GK aoSyAdy KSiohs &t thé Mkh2BL gedeahd\tBat tics irO | dz3
TS may be caused by combined dysfunction of multiple SIs types.
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Increasing experimental evidence indicates that fear memory reactivation induces a transient
plastic state thapresumably activates the neuronal circuit involved in the encoding of the long
term fear memory. Under certain circumstances, such reactivation allows the incorporation and
integration of new information to the original memory trace.

Here, we evaluated hether fear memory reactivation impacts on the dendritic spines remodeling

in CA1 region of the dorsal hippocampus associated with the formation of the contextual fear
memory. In the same way, we tested whether stress exposure affects such dendritic spine
remodeling. Thus, stressed and control animals were fear conditioned and sacrificed 24hs post
conditioning  (pre retrieval), 60min  post retrieval or 24hs post retrieval.

A higher dendritic spines density, particularly mature ones, were observed afterrfeadieg and

later reduced to basal levels 60min after fear reactivation, returning to higher levels 24hs post
retrieval. This temporal dynamic structural plasticity was prevented by pharmacologically blocking
the destabilization/reconsolidation process the basolateral amygdala complex or by a single
stress exposure just before fear memory conditioning.

Thus, the destabilization/reconsolidation process was evidenced by a change in the hippocampal
structural plasticity immediately following reactivatiora plausible necessary step for the
integration of new information.
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Different effects of ethanol (EtOH) during early ontogeny are modulated by thdraten
accumulation of acetaldehyde (ACD). Newborns are sensitive to the reinforcing effects of ACD as
well as to its depressant effects upon respiration. Both phenomena, studied in older organisms,
have been linked with thermoregulatory disruptions causgddCD. In this study, EtOH (100 mg%)

or ACD (0.52 pM) were intracisternally administered during postnatal days (PDs) 2 and 4. Control
pups received no explicit treatment (Untreated, UT) or were centrally administered with buffer
(PB). Pups experienced thdrug effects when exposed to EtOH odor. At PD6 pups were
administered with PB with the sole exception of the UT group. Body temperatures and ultrasound
emissions (USVs) under the presence of EtOH odor were recorded. In newborns USVs are elicited
by stressrelated events. During PD2, significant levels of hypothermia were observed in PB, EtOH
and ACD groups. At PD4, only ACD pups showed heightened hypothermia. At test, pups pre
exposed to ACD again showed hypothermia despite being administered with buffesffect
suggestive of a conditioned thermal response elicited by stimuli previously associated with ACD.
USVs were not affected by prior treatments. Yet, temperature decrements were negatively
correlated with USVs. The results show that central ACD tecpoikilothermic alterations in
newborns which are associated with stimuli that later elicit isodirectional conditioned responses.
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Spatial navigation is a skill conserved between vertebrates, suggesting that it is important for
survival. We are interested in the evolution of neural mechanisms that rule tHigyakloking for
learning patterns potentially present in a common ancestor. We use the terrestrial toad, Rhinella
arenarum, as a model of ancient vertebrate. Amphibians have a homologous area to the
hippocampal formation (brain structure involved in sipatearning) called medial pallium, which
functions are not yet fully described. We trained toads in a water finding orientation task using a
transparent open field (with access to extra maze cues). After acquisition, brains were analyzed
using eFos immmohistochemistry technique. Expression €bs is an indirect marker of neuronal
activity because it is often expressed when neurons fire action potenti#lesds an immediate
early gene (IEG) that codes for a transcription factor that is thought wiate=longterm changes

in neural functioning. Thus;Eos staining in a neuron indicates recent activity and it is believed
that increased €-0s expression is induced by a novel experience, such as learning spatial task in a
maze. Our results revealed neased e~0s + neurons in the medial pallium region, suggesting that
this structure is involved in spatial navigation strategies in amphibians. Hippocampus and medial
pallium seems to be partially functional equivalents, telling us that this ability ikiteweary
conserved.
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Opioid circuit is part of the mechams of physical pain regulation but it could also be implicated

in the regulation of psychological pain, the emotional state observed after surprising reward
devaluation (successive negative contrast, SNC paradigm) or omission (extinction paradigm). Two
experiments are presented using intraperitoneal administration of Naloxone (2mg/kg), an opioid
antagonist. In experiment 1, Long Evans rats were trained in an instrumental SNC. Animals
received 12 runway preshift sessions reinforced with 32 micropellets,1@ngost shift sessions
reinforced with 4 pellets. Their runway performance was compared with animals that always
received 4 micropellets. Animals could be assigned to -4 82 44 condition and a Saline or
Naloxone condition. Injections took place befgrestshift sessions 1 and 2. Downshifted animals

in the saline condition exhibited a runway performance impairment in postshift sessions 5 and 6,
and a quick recovery. Animals in the Naloxone condition also exhibited performance impairment
but did not shoved recovery. In experiment 2, two groups of animals received 12 runway
acquisition trials and 10 extinction trials. In extinction trials 1 and 2 a Saline or Naloxone injection
was administrated. Both groups differed only in extinction trial 3, where Nakxpoup exhibited

an increase in runway latency. Both experiments suggest that blocking opioid receptors increases
the effect of surprising reward devaluation and omission.
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Contemporay neurocognitive models of drug addiction underscored the role of interoception. In
these models, interoception is defined as the sensing and processing of body signals to serve a
homeostatic function related to the onset and maintenance of addidbighavior. In this work we
assess the relation between interoception and smoked cocaine dependence with a multimodal
and multidimensional approach. We use the Hearbdatection (HBD) task and related Heart
Evoked Potential (HEP) recordings at baseline (ingptive accuracy) and during learning. We
combined this behavioral and electrophysiological data with structural and functional connectivity
analysis of the main interoceptive hubs. Smoked cocaine dependent subjects presented ongoing
psychophysiological nasures of enhanced interoception accuracy (HBD & HEP); accompanied by
structural and FC tuning of interoceptive networks. Our findings support both specialized effects
of smoked cocaine on interoception, and also provide direct empirical evidence fomuydgls
suggesting that hypeinteroception processing is a key aspect in addictions. Thus, multimodal
assessment of interoception could serve as a potential domain to asses clinical and neurocognitive
characterization of psychophysiological and underlayimgurophysiological adaptations in
addiction.
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The lateral habénula (LHb) is a diencephalic nucleus that plays critical functions in cognitive
process. Increased activity of LHb neurons correlates with aversive stimuli presentation, whereas
stimulation of LHb promotes avoidance behavi@sncordantly, LHb projects to areas that control
motivation, such as the ventral tegmental area and the rostromedial tegmental nucleus. Rewards,
either negative or positive, are always given in a context. Increasing evidence supports a
functional relationbetween the the LHb and the hippocampus, a brain structure relevant for
coding contextual information. In this scenario, our main goal is to study how the LHb processes
information, and ultimately, how it functionally interacts with the hippocampus whemais
perform a rewarded contextual dependent task. We implemented an arduino/Bonsai based
system to analyze the behavior of rats as they look for a reward in our heart simaaeel task.

This system allow us to optogenetically stimulate in a specificqiatie maze. . Our preliminary
results indicate that stimulation of the LHb makes the animal avoid the place where stimulation
has occurred, either evaluated in a real time preference task or in our maze.
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Several studies emonstrated that the retrosplenial cortex (RSC) is involved in navigation and
contextual memory. Recently, we found that the RSC is also required for the processing of an
objectrecognition memory. We inactivated this structure with muscimol infusionsoperéd at
different time points of that task and found that memory was impaired when the RSC was
inactivated during consolidation or retrieval. In this case, animals did not explore preferentially
the novel object. In contrast, inactivating the RSC duringusition did not interfere with
recognition memory and animals explored preferentially the novel object. Taking into account
these results, we evaluated whether inactivating the RSC during acquisition interferes with its
recruitment in memory processinginimals were subjected to a doubileactivation of the RSC, in
order to affect both acquisition and consolidation or both acquisition and retrieval. We predicted
that the first injection would disengage the RSC from memory processing, thus leaving
consoldation and retrieval intact, despite the second injection targeting them. Our results showed
that this was indeed the case as douinigected animals exhibited intact recognition memory. We
thus propose that the RSC is recruited to process the olgactgnition memory, only if it is active
during the acquisition of that memory. On the contrary, when the RSC is not active during
acquisition, other brain structures may take control of memory processing.
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Females (FEM) have pattiarities in contextual aversive memory (CAC). Reactivated aversive
memories may follow alternative outcomes which are dependent on duration of reactivation
session. Although the time course of a CAC after retrieval has been well characterized in male rats
this temporal pattern is still unexplored in FEM. We aimed to investigate the passage from
reconsolidation to extinction of memory combining CAC, different reactivation time span,
midazolam and a reinstatement procedure in FEM. Rats were trained anthediollowing day,

rats were exposed to different rexposure times (1, 2, 5, 7, 10 or 30 min) that were followed by
MDZ administration. Given that FEM showed a decrease in freezing expression with the increase
in the number of reexposures to the CAC, wased a reinstatement strategy that allowed
dissociating the effect of MDZ on memory. Our findings showed that when the reactivation
session lasted -8 min, memory returned to a labile state sensitive to disruption by MDZ and
memory showed no reinstatementWhen 30min reactivation session was performed, memory
was directed to extinction and MDZ was able to disrupt the retention of this process and memory
showed reinstatement, but, memory was insensitive to MDZ effect when reactivation session
lasted 710 mn. In summary, combining pestactivation MDZ treatment with a reinstatement
protocol, we managed to dissociate the mutually exclusive processes of reconsolidation and
extinction in FEM rats.
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The mechanism underlying epileptogenesis has been largely studied with the Kainic Aeid (KA)
injection model. In tis model the epileptiform activity begins at the injection site, in our case the
amygdala, and spreads to the hippocampus and surrounding cortex in less than 60 minutes and
seizures are perceivable in less than 6 hours. A recurrent symptom reported émtgasuffering
temporal lobe epilepsy is the difficulty to distinguish between past events. Assessing the
performance on the described murine model could help to discover a palliative treatment for this
symptom.

One group of mice was unilaterally injectedth KA in the amygdaloid complex (KA group),
whereas another group was injected with saline solution (control group). Performance was
assessed for both groups in two behavioural tests that asses Novel Object Recognition and spatial
Pattern Separation.

Thecontrol group spent more time exploring the new object in comparison to the KA group. This
suggests that K#jected mice could not discriminate between a familiar and novel position of
the objects tested. Furthermore, electrophysiological recordingsagtbprominent epileptiform
activity, ipsilaterally, and sometimes bilaterally in  -Kikcted mice.

In conclusion these results show control group with a better performance in episodic memory
task, suggesting that the treatment should be focus in dentategthe hippocampus area which

is responsible of this type of memory
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There's been a growing human literature on a phenomenon called retrieslated forgetting

(RIF). RIF has pointed to inhibitory control processes that resolve retrievaletiion as a cause

of adaptive forgetting. Using spontaneous recognition memory in rats, we have developed a
rodent paradigm for RIF that recapitulate the characteristics and conditions observed in humans.
Since imaging studies in humans suggested aabitePFC dopamine in the resolution of memory
interference we decided to analyzed if dopamine signaling was a requirement for RIF in rats. We
used local pharmacological inactivation to show that the Ventral Tegmental Area (VTA) is
necessary for the forgetiig to occur and that the infusion of a D15 agonist in the mPFC is
sufficient to rescue the expression of the RIF phenomenon impelled by the inactivation of the VTA.
Correspondingly, infusion of a D15 antagonist into the mPFC was sufficient to prevgettifay.

In a variant of the protocol, in which the RIF phenomenon is not observed, the infusion of the D15
agonist in the mPFC allowed the forgetting of the competing trace. With these results, we bring
new evidence supporting the role of dopamine actinghe mPFC through the D15 receptors in

the resolution of interference between competing memories.
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Sleep following encoding favors the formation of episodic {targhn memory (Rasch and Born,
2013). In particlar, slow wave sleep appears to support hippocamgependent declarative
memory consolidation (Inostroza and Born, 2013). It has been proposed that this process is
supported by the phastocking of three cortical rhythms: neocortical slow oscillationglamic
spindles, and hippocampal sharp wagples sustaining hippocampakocortical longterm
storage (Staresina et &015).

During postnatal development oscillations emerge in the network along with allocentric spatial
abilities and sensorimotor repwire (Altman J, et al., 1975; Tan H. 2017). We are interested in the
study of oscillation phasmcking related to memory consolidation during sleep, coupled with
allocentric spatial emergence during development. To address this, Long Evans rats were
repeatedly trained in a spatial memory task (OPR) during several postnatal days. Our data suggest
that animals acquire the task at around P32, after several repetitions. Moreover, we predict that
interregional connectivity will be enhanced during that periceflected in enhanced synchrony in
thalamocortical networks during sleep. According to this, we will implant multichannel electrodes
in the cortex, thalamus, and hippocampus (CA1) for LFP recording during sleep. We hypothesize
that early spatial memory ieforcement following sleep may improve the oscillation phase
locking and in consequence lotegrm storage.
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The ventral hippocampus (vVHP) is connected to medial prefrontal cortex (mPFC) by a
monosynaptic unidirectional projection that is known to be altered in psychiatric disorders such as
schizophrenia. The VHRPFC connection is thought to provide contextual information to the
mPFC, and it plays a key role in the modulation of emotional behaviors such as fear and anxiety.
However, it is still unknown how the interaction between the vHP and mPFC may allow the
acqusition of relevant contextual information and regulate exploratory behaviors. It is well
established that prominent theta oscillations emerge in the hippocampus during environmental
exploration, and this rhythm impacts on mPFC activity. Our ongoing priojaeses to understand

the role of the vHEMPFC interaction in mice performing exploratory behaviors. We aim to record
simultaneously from the mPFC and vHP in mice performing a battery of exploratory tasks with
different degrees of cognitive loads. We walhalyze the correlation between vHP and mPFC
activity and the phase locking of mMPFC spikes to the hippocampal theta rhythm. We expect to find
an increase in the vHRPFC interaction during stages of exploratory tasks where a high level of
contextual infomation integration is required. This augmented wiHPFC interaction will be
evidenced as an increase in the number of synchronized prefrontal units to the hippocampal theta
rhythm and in the strength of this synchronization.
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Phototaxis is an iconic example for behaviors dominated by innate components or preferences.
Such peferences likely reflect evolutionary adaptations to predictable situations, and the
behaviors dominated by them have traditionally been conceptualized as-aimed stimulus
response links. Perhaps therefore, the centolg discovery of plasticity in Bsophila phototaxis

has received little attention. Experiments performed by McEwen demonstrated that wing defects,
caused by mutation or damage, profoundly affect phototaxis in walking Drosophilal. The fact that
manipulating an unrelated organ, such as ggnaffects phototaxis contradicts the assumed hard
wired organization of this behavior, suggesting that it may not be a simple stereotypic and
automatic response, but that it contains at least a certain element of flexibility. To explore this
hypothesis m our laboratory, walking flies were tested for their light/dark preference in several
different behavioral tests. Interestingly, light/dark preference tested in walking flies is dependent
on various aspects of flight. If flying ability is temporarily caonise, photopreference reverses
concomitantly. Neuronal activity in circuits expressing dopamine and octopamine, respectively,
plays a differential role in photopreference, suggesting a potential involvement of these biogenic
amines in this case of behaval plasticity.

We conclude that flies monitor their ability to fly, and that flying ability exerts a fundamental
effect on action selection in Drosophila. This work suggests that even behaviors which appear
simple and hardvired comprise a valudriven decisioamaking stage, negotiating the external
AAldd GAzy g AlK ikKS FYAYLFf Q& AYUSNY Lt ai
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Previously we reported some therapeutic benefits of -IG§ene therapy administered in aging
female rats. Here we assessed the effects of gene therapy in the quattificd frailty through a
clinical assessment of aging mice. The concept of frailty, which is a state of increased vulnerability
to adverse health outcomes for people of the same age, was developed to explain the
heterogeneity in clinical outcomes for oldepatients, so in this study we compared the
relationship between frailty index scores, treatment and sexes. We performed Clinical Frailty Index
(© Susan E. Howlett, 2013) and a set of behavioral tests in C57BL/6 mice of 74 weeks. We divided
the animals ir8 experimental groups for each sex and administered i.m. PBSDBRdd or RAd

IGF1. After 21 days, we rquantify Fls scores and measured locomotor activity, strength and
cognitive performance. We observed a reduction of FIs in both sexes in the gdvoipistered

with IGF1 compared with the PBS group. However, there were no significant differences in the
scores between sexes. Moreover, HGBene therapy induced a significant improvement in
strength performance in males compared with PBS group afehiiales compared with RADS

Red group. These preliminary results have important implications in the design of therapeutic
approaches geared to identify basic mechanisms of cellular dysfunction in aging into meaningful
treatment.
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Highfat diet (HFD) consumption is associated not only with an increased risk of metabolic and
cardiovascular diseases, but also with cognitive deficit, depression and anxiety disorders. The HFD
effects on the central nervous systemould be related to neuroinflammation, being the
hippocampus one of the most vulnerable brain regions to d{ifeDced alterations.

We explored whether shoiterm (5 days) or long term (6 weeks) HFD consumption would serve as
a neuroinflammatory trigger, leing to cognitive deficits. HFD impaired fear contextual
(hippocampal dependent) memory if it is consumed during a long time, but not after 5 days.
Interestingly, it has been described that in the hippocampus, HFD (during a short period), even as
little as 3 days, is not directly inflammatory and only sensitizes cells to-regpond to future
inflammatory stimuli. Accordingly, the intraperitoneal injection of LPS in rats that received HFD
during 5 days impaired memory consolidation.

The treatment withh -MSH (0,1ug/0.25ul) in dorsal hippocampus could not reverse the effect of
long term HFD in contextual fear memory. Considering th8MSH is a potent anthflammatory
peptide and that previous results indicated th&tMSH could reverse the effect of-1L on
memory consolidation and reconsolidation, we will continue studying a possHMSH effect,

with different doses and treatment protocols.






