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De vacas y vacunas.

La historia de como los humanos logramos domesticar a las pandemias.

Karla F. Meza Sosa

Instituto de Biotecnologia, UNAM

Desde los registros de las civilizaciones mas antiguas hasta la Covid19, los humanos y las
pandemias siempre hemos convivido. Sin embargo, hace apenas 200 aiflos comenzd una carrera
armamentista entre bichos y humanos: las vacunas. En esta pldtica hablaremos del pasado, el
presente y el futuro de las vacunas. ¢Qué tan seguras son? ¢Coémo se producen? ¢Como
funcionan? y qué de bueno nos dejé la actual pandemia.

En fin, esta historia tiene muuuuucho qué contar.
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How COVID-19 can affect your brain?

Juan Carlos Gonzalez Orozco
Instituto de Fisiologia Celular-UNAM. Cto. Exterior s/n, C.U., Coyoacan, 04510

Ciudad de México, CDMX. Correo: g.orozco221@gmail.com Teléfono:
5548348140
Area: Docencia y divulgacion

Abstract:

The COVID-19 pandemic has caused several troubles to our country both socially
and economically. At the level of individual health, people who acquire the disease
commonly have affectations in the respiratory system, however, they can also
develop complications in other organs such as the kidneys, heart, blood vessels
and brain. In this last organ, it has been documented in many patients, regardless
of whether they have mild or severe symptoms, the presence of mental and
cognitive abnormalities, including memory loss, decreased attention span,
restlessness, delirium and even risk of brain stroke, abnormalities that can persist
even long after recovery from respiratory symptoms. Due to this, it is still important
to inform to the general public about all the effects of COVID-19 in order to prevent
its spread.

Keywords: COVID-19, pandemic, brain.
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Different approaches to study animal behavior
Citlalli Netzahualcoyotzi Piedra

Laboratorio de Reprogramacion Celular del Instituto Nacional de Neurologia y
Neurocirugia, Instituto de Fisiologia Celular UNAM.
chetza@ifc.unam.mx
Av. Insurgentes Sur 3877, La Fama, Tlalpan, 14269 Ciudad de México, CDMX

Topic: Open House for the public (science communication)

Animal models are used in experiments in the behavioural neurosciences that aim
to contribute to the better undertanding, prevention and treatment of diverse motor,
cognitive and affective disorders in human beings. The aim of this talk is to provide
a brief overview of the most commonly used animals models and behavioral tests
in neurosciences, as well as to show the key relevance of their coordinated and
effective use. We will start explaining that animal behavior is regulated by national
and international legislation that provide a framework for performing more humane
animal research. Then, we will procede to describe different animal models (c.
elegans, frut fly, zebrafish, guinea pig and mice/rats) making enphasis in the
advantages and limitations of each to study different aspect of behavior.

Keywords: Animal use, 3R, behavioral evaluations
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Alexa, évan a destruirnos los robots?
Presente y futuro de la Inteligencia Artificial

David Valle Garcia
Instituto de Biotecnologia, UNAM

Robots que viajan en el tiempo, computadoras que se rebelan de los humanos, hologramas que
logran enamorarse de nosotros y enamorarnos. La ciencia ficcion nos ha dado mucho de qué
pensar acerca de la inteligencia artificial. Pero como suele ser cierto con cualquier tema
complejo y apasionante, la realidad puede ser mas sorprendente que la ficcidn. En esta platica
hablaremos acerca de qué es en realidad la inteligencia artificial y cdmo puede ser usada para
el estudio de las neurociencias. {Podremos crear cerebros artificiales para estudiar cerebros
naturales? Y que de preferencia no quieran conquistarnos.
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Opening Talk

"What do reactive astrocytes (really) do?"

Dr. Shane A. Liddelow
Neuroscience Institute, NYU Grossman School of Medicine, New York, NY, USA

The study of astrocyte reactivity requires careful identification of heterogeneity via
transcriptomic profiling, followed by identification using cell based systems to model
their functional alterations compared to physiologically ‘normal’ astrocytes. Further
validation by confirmation in rodent models of disease and in human cells and
postmortem tissue provides corroboration of biologically important reactive astrocyte
sub-states.

We recently completed a large well-powered scRNAseq analysis of astrocyte reactivity
profiles following acute systemic inflammation, highlighting several transcriptomically
defined sub-states. Further, using integration with other published datasets we find
specific disease-associated substates in rodent models of Alzheimer's disease,
demyelination, and an acute stab wound. Following, we produced in vitro models to
further study the functional alterations of these substates of reactive astrocytes, and
used snRNASeq from human post-mortem Alzheimer's disease patients for cross-
specific integration.

We define transcriptomic differences in astrocytes and oligodendrocytes in Alzheimer’s
disease at the single nuclei level and localize human Alzheimer’s-associated
transcription profiles to strategic location in the inflamed mouse brain.






















































IV Neurobiology Meeting
Mexican Society for Biochemistry
Oaxaca, México. April 3-7, 2022

The effect of optogenetic-induced synaptic plasticity in LC-CA1 pathway on
memory

Véazquez-Lechuga Arenski, Galvez- Marquez Donovan, Bermldez-Rattoni Federico
Instituto de Fisiologia Celular, UNAM. Departamento de Neurociencia Cognitiva, BL 201.
Cto. Exterior s/n, C.U. UNAM, 04510 CDMX

arenski@ifc.unam.mx Tel. +52 5521197502

Area: Cogniciony Comportamiento

Learning is the process of acquiring new information through experience, while memory
is the encoding and storage of this information for later recall. Both processes allow the
adaptation and updating of previous knowledge. The formation of a new memory
involves changes in the strength of the synapses, called synaptic plasticity. The most
accepted model for synaptic plasticity is long-term potentiation (LTP), and it is proposed
to be one of the mechanisms that underlie learning and memory.

The hippocampus is critical for memory encoding and consolidation, and it contains
place cells that encode the spatial location of objects. Furthermore, some studies
demonstrate that it plays an essential role in novelty detection and contextual encoding.
Moreover, it has been demonstrated that catecholaminergic terminals modulate
hippocampal memories. In vivo microanalysis of free-moving mice performing an object
location memory (OLM) task revealed that there is an increase in dopamine (DA) and
norepinephrine (NE) release in the dorsal hippocampus. They also demonstrated that
depletion of the catecholaminergic terminals in the dorsal hippocampus impairs OLM.
Thus, DA and NE play an essential role in contextual memory.

The dorsal hippocampus receives many catecholaminergic terminals from the Locus
coeruleus (LC). LC optogenetic stimulation can induce LTP in the dentate gyrus and
CALl. Nevertheless, so far, it is not clear if there is a relation between LTP induction
through activation of catecholaminergic terminals from LC to CA1l and the behavioral
outcome of mice in a memory task. Thus, we propose that optogenetic-induced LTP in
the LC-CA1 pathway will improve hippocampus-dependent memory consolidation. We
selectively activate LC catecholaminergic terminals by inflicting a Cre-inducible virus in
TH-Cre mice that express a light-activated protein channel, rhodopsin (ChR2).

Overall, we found that optical stimulation of LC terminals to CA1 can induce LTP. After
the Morris water maze (MWM) and Barnes maze (BM) standardization. We found that
mice tested ten days after the last training session had a poor performance in both
tasks, indicating that the memory trace at this time point is not easily retrieved. However,
mice that received the Opto-LTP induction protocol significantly improved memory
performance. In conclusion, this project provides direct evidence that hippocampal LTP
induced by optogenetic activation of LC catecholaminergic terminals to CA1 enhances
the memory trace evaluated by MWM and BM.

Key words: memory, hippocampus, LTP, optogenetics
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Light and temperature cycles as zeitgebers in the circadian locomotor activity rhythm of
the snake Crotalus molossus

Villarreal-Medina Angel Bernardo; Reynoso, Victor Hugo

Departmento de Zoologia, Instituto de Biologia, Universidad Nacional Autonoma de México,
México City, MEXICO, C.P. 04510

Correspondence: Angel Villarreal Medina vima088@gmail.com Tel. 5541925002

Area: Cognition and behavior

In ectothermic organisms, the most common zeitgeber that synchronizes the circadian
locomotor activity rhythm is the light/dark cycle; however, the importance of the temperature as
a synchronizer is still uncertain. Therefore, we evaluated the effect of cold cryophase and
thermophase cycles in the daily locomotor activity of the snake Crotalus molossus. We found
that snakes synchronized to the thermophase and are most active during high temperatures;
however, to test if temperature has a major influence over light, snakes were exposed to both
zeitgebers. In a first experiment, snakes underwent a 12-hour light /12-hour dark cycle, with the
dark phase during the thermophase. As a result, snakes synchronized primarily to the light
cycle, remaining active during the dark phase at a warm temperature. In a second experiment,
to test if snakes would be active during the dark phase despite cold temperatures, we
overlapped the cycles, with the dark phase starting six hours after the cryophase. We found
that snakes remained synchronized and performed their activity in the dark phase, but showed
less movement when temperatures are low. We concluded that both light and temperature are
important zeitgebers entraining circadian locomotor activity rhythms in C. molossus and that
temperature cycles by themselves can entrain activity rhythms when photic cues are absent.
Our experiments supported that light remains the most important synchronizer of activity

rhythms.

Keywords: Locomotor activity, circadian rhythm, reptiles
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The amniotic epithelium confers a bias to human embryonic stem cells to
differentiate toward the neuroectoderm lineage

Daniela Avila Gonzélez!2, Carla Patricia Barragan Alvarezt, Wendy Portillo®, Anayansi Molina
Hernandez?, Emmanuel Diaz Martinez!, Nestor Fabian Diaz?

'Departamento de Biotecnologia Médica y Farmacéutica, Centro de Investigacion y Asistencia en
Tecnologia y Disefio del Estado de Jalisco. ?2Departamento de Fisiologia y Desarrollo Celular,
Instituto Nacional de Perinatologia.3Instituto de Neurobiologia, UNAM.

email avila.dela@gmail.com
cel. 5519262140

Human embryonic stem cells (hESC) derive from the epiblast differentiate into cell
lineages from mesoderm, endoderm and ectoderm (pluripotency). On the other
hand, the neural lineage or neuroectoderm is the first to be specified in the human
epiblast once morphogenesis begins. Previously, we demonstrated that human
amniotic epithelial cells (hAEC) derive and maintain hESCs in an undifferentiated
state. We evaluated if the hESC-hAEC co-culture could represent a different
pluripotent state than conventional conditions (grow on a layer of mouse embryonic
fibroblasts, MEF), simulating the post-implantation stage embryo where the amniotic
epithelium interacts with the epiblast before morphogenesis. Our data demonstrate
that hESC-hAEC condition presents a downregulation expression of genes
associated with the endoderm and mesoderm lineages. In contrast, there is an
increase in the expression of genes from the ectoderm lineage, specifically from the
anterior neuroectoderm (FEZ1, LHX5, SIX3, RIX, OTX1/2). When challenged to
differentiate towards the neural lineage, hESC-hAEC showed an increase in
generated neural progenitors (SOX2+, NESTIN+) and mature neurons (MAP2+) in
comparison to hESC-MEF. To elucidate the possible mechanism(s), we analyzed
the phosphorylated kinase proteomes, which showed an upregulation of the SRC
kinase, STAT3, ERK and AKT signaling pathways. Later, each one was inhibited by
a specific small molecule and the expression of neural genes, as well as their
potential for neural differentiation, were evaluated. PI3K/AKT pathway inhibition did
not produce a decrease in neural induction in hESC-hAEC condition. However, the
ERK, STAT3 and SRC individual inhibition induced a reduction in the differentiation
towards the neuroectoderm in hESC-hAEC. There were no alterations in the
conventional condition hESC-MEF when inhibiting the SRC and ERK pathways. Our
results suggest that interaction hAEC-hESC promotes a biased potential to
neuroectoderm by specific signaling pathways (SRC and ERK).

Keywords: human pluripotency, neuroectoderm, differentiation

Area: Desarrollo y Envejecimiento
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Evaluation of ketogenic diet as a non-invasive strategy to improve autophagy
and memory function in aged 3xTg-AD and WT mice.

Lorelei Ayala-Guerrero®, Lizbeth Garcia-Velazquez', Braulio Ramirez-Ramos?,
Teresa Montiel*, Federico Bermtdez-Rattoni!, Clorinda Arias?, Lourdes Massieu® &

Susana Castro-Obregén®*,

1Divisién de Neurociencias, Instituto de Fisiologia Celular, 2Instituto de Investigaciones Biomédicas, Universidad
Nacional Auténoma de México (UNAM), México. Circuito Exterior SN, Ciudad Universitaria, CDMX 04510,
México. *scastro@ifc.unam.mx, +52 55 56225676.

Aging is a biological process characterized by a progressive loss of physiological
functions and an accumulation of damage at the molecular, cellular, and tissue level
over time that increases the probability of death. This deterioration represents a risk
factor for developing cancer, diabetes, cardiovascular and neurodegenerative
diseases. One of the most frequent neurodegenerative diseases in old age is
Alzheimer’s disease (AD). A common feature between physiological aging and AD
is that in both exist an accumulation of senescent cells. Cellular senescence is a
phenotype characterized by cell cycle arrest and a lack of response to mitotic and
apoptotic stimuli. It can be caused by different stressors, including the failure of
autophagy. Autophagy is a catabolic process responsible for degrading intracellular
components into essential biomolecules within lysosomes to maintain cellular
homeostasis and prevent the accumulation of unnecessary proteins and damaged
organelles. Its failure has been associated with neuronal senescence induction in
aging and memory alterations in aging and AD models. For this reason, stimulating
autophagy could be a promising intervention strategy to prevent neuronal
senescence and improve cognitive abilities in elderly and AD subjects. Previous
reports have shown that the consumption of ketogenic diets (KD) improves the
memory of mice with physiological aging and AD. In addition, the presence of ketone
bodies improves autophagic flux and neuronal viability in vitro. So, we propose that
modulating autophagy in vivo through KD consumption could prevent the senescent
phenotype of neurons and astrocytes and reduce the cognitive deficiencies
associated with physiological aging and AD. To test this hypothesis, we analyzed
hippocampal and cortex-dependent memory tasks such as Morris’s water maze and
object recognition memory from males and females in physiological aging (6 and 13
months) and AD mice model (3xTg-AD, 6 and 13 months) exposed to a KD (75.1%
fat, 8.6% protein and 3.2% carbohydrates) or control diet (CD, 13.6% fat, 28.9%
protein and 57.4% carbohydrates). The metabolic and cognitive results will be
discussed in the meeting.

Key Words: Ketogenic diet; Autophagy; Alzheimer’s disease.

Area: Development and Aging

Acknowledgements: Funding was provided by UNAM-DGAPA-PAPIIT IN209221 to SCO and
IN202922 to LM. CONACYyT fellowships were awarded to LAG (927599) and BRR (1142145). LAG is
student of the “Doctorado en Ciencias Bioquimicas” and BRR is student of the “Maestria en Ciencias
Bioquimicas” at Universidad Nacional Autonoma de México (UNAM). DGAPA postdoctoral fellowship
was awarded to LGV.
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The role of GDNF in the axonal growth of motor neurons and in the
establishment of the neuromuscular junction

Authors:

José Fernando Becerra Vélez 12, Daniel Cortés Pérez »?, Karla Méndez
Maldonado 2, Enrique Estudillo?, Ivan Velasco Velazquez '

Institutions:
Instituto de Fisiologia Celular, Universidad Nacional Auténoma de México.

2 Laboratorio de Reprogramacioén Celular, Instituto Nacional de Neurologia y
Neurocirugia “Manuel Velasco Suarez”.

Corresponding emails and info:

Laboratorio AL-101, Departamento de Neurodesarrollo, Edificio de Neurociencias,
Circuito Exterior S/N, CP 04510, Ciudad de México.

fbecerra@ifc.unam.mx tel. 5556885649

Area:
Desarrollo / Developmental biology

GDNF is a neurotrophic factor which promotes neuronal differentiation and increases
dopaminergic and motor neurons (MNs) survival. In this work, we differentiated MNs
from mouse embryonic stem cells with continuous expression of GDNF (mMESC-
GDNF), as well as with control cells. Differentiated MNs were placed on microfluidic
chambers to assess their axonal growth and the establishment of neuromuscular
junctions with myotubes derived from C2C12 myoblasts. Axonal growth and
interactions between the axons of MNs and myotubules were analyzed with
epifluorescence and confocal microscopy. We found that MNs derived from mESC-
GDNF extended their axons to reach the chamber with muscle cells, in contrast to
MNs derived from control mESC, which did not reach myotubes. Among the
interactions found between MNs expressing GDNF and myotubes, a few co-
localized with bugarotoxin, which binds to acetylcholine receptors, suggesting the
formation of a neuromuscular junction. Thus, GDNF expression allowed MNs to
reach myotubes, and establish putative synaptic contacts, although further
experiments in vivo and in vitro will provide more information about the role of GDNF
on the establishment of the neuromuscular junction.

This work was supported by grants from PAPIIT-UNAM IN213719 and IN219122.

Key words: Stem cells / Glial cell Derived Neurotrophic Factor / Neuromuscular
junction
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Sucrose Consumption During Late Adolescence alters Dendritic Orientation
of Doublecortin Positive Neurons of The Ventral Dentate Gyrus in Adulthood

Bustamante Nieves Pablo Edson!?%" Saldafia Salinas Rosaura Debbiel?23, Jiménez
Adriana®, Corzo-Cruz Alejandro®, Martinez-Vargas Marina®, Guevara-Guzman Rosalinda?,
Velasco Ilvan?%, Sanchez Huerta Karla Berenice?, Estudillo Hernandez Jesus Enrique?

lInstituto Nacional de Pediatria, 2Instituto Nacional de Neurologia y Neurocirugia Manuel
Velasco Suarez, 3Escuela Militar de Graduados de Sanidad, Secretaria de la Defensa
Nacional, “Facultad de Medicina, Universidad Nacional Autbnoma de México, °Instituto de
Fisiologia Celular-Neurociencias, Universidad Nacional Autonoma de México, °Facultad de
Ciencias, Universidad Nacional Autbnoma de México

“ed_bustamante@ciencias.unam.mx, 55-81-59-25-31
Area: Development and Aging
Abstract:

The high availability of sucrose for the population makes this carbohydrate
susceptible to an immoderate consumption specially in the adolescent population
which is actually one of the groups with the highest consumption of sucrose among
all. Preclinical studies demonstrate that sucrose consumption during early
adolescence promotes depressive and anxious behaviors that correlate with
decreased neurogenesis on the dentate gyrus (DG) of the hippocampus.
Surprisingly, there is a lack of information concerning to the effect of sucrose
consumption on the ventral DG during late adolescence (LA) even though this
portion modulates emotional behaviors including depression and anxiety. Thus, we
tested whether sucrose intake during LA decreases neurogenesis in the ventral DG
of the hippocampus and causes abnormalities in the spatial distribution on the cells
involved in this process. Adolescent male Wistar rats were divided in three groups.
One group had free access to a bottle of water and sucrose 10 % from LA to
adulthood, namely from post-natal day 42 to post-natal day 82 (Sucrose group or
Suc group); the second group had access to water and sucrose 10% only during the
LA period, namely from post-natal days 42 to 52, after which sucrose was withdrawn
(Restricted group or Res group). The third group had access to only water during the
entire experiment (Control group or Ctrl group). Rats did not show difference on the
number of proliferating Ki67+ cells at the subgranular zone and the hilus of the DG.
However, we observed an increased number of doublecortin (DCX) cells with
horizontal dendritic arborizations at the Suc and Res groups when compared with
the control group (p<0.05), suggesting an altered orientation. Finally, no ectopic
distribution of DCX cells was appreciated. These results suggest that sucrose
consumption during LA does not impair the neurogenesis rate on the ventral DG, but
it could impair the synaptic connections of granular neurons due to the wrong
orientation of DCX immature neurons.

Keywords: Sucrose consumption, neurogenesis, ventral hippocampus.
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Axonal degeneration in an in vitro model of neuronal senescence

1Gisselle A. Campos-Martinez, *Paulina Lépez-Carrasco, 2Daniel Moreno-Blas,
1Susana Castro-Obregoén

! Departamento de Neurodesarrollo y Fisiologia, Division de Neurociencias, Instituto de Fisiologia
Celular, UNAM. Circuito exterior SN, Ciudad Universitaria, Coyoacan, CDMX, 04510. Mexico.
scastro@ifc.unam.myx; (52)(55)5622 5676

2 Current address: Department of Genetics, Microbiology and Statistics, Faculty of Biology, Institute
of Biomedicine of the University of Barcelona (IBUB), Av. Diagonal 643, 08028, Barcelona, Spain.

Area: Development and aging

During aging, senescent cells accumulate and are responsible of deleterious traits.
Cellular senescence is a cell state characterized, among other features, by
lysosomal dysfunction and the secretion of growth factors, cytokines,
metalloproteinases, etc., collectively known as senescence associated secretory
phenotype (SASP), that alter the surrounding tissue. Neurons with senescent
features also accumulate in old brains. In previous work we demonstrated that
neuronal senescence occurs as a consequence of autophagy dysfunction.

Autophagy is a process of selective engulfment of intracellular components
into double membrane vesicles that are delivered to the lysosome for degradation.
As autophagy depends on vesicular transport and cytoskeleton integrity, in this
work we wonder whether axonal degeneration could be the trigger of autophagy
dysfunction leading to neuronal senescence.

Axonal degeneration is the selective elimination of axons in a cell-
autonomous way, and occurs in some neurons during aging and
neurodegenerative diseases. It includes induction, cytoskeleton fragmentation,
membrane permeabilization and disintegration. In some instances, axonal
degeneration is mediated by the RIPK1-RIPK3-MLKL pathway.

We will present data showing that during an in vitro model of neuronal
senescence axonal degeneration occurs. Preliminary results suggest that RIPK1-
RIPK3-MLKL pathway is activated and could trigger axonal degeneration leading to
neuronal senescence. We are currently studying whether it is mediated by
autophagy dysfunction.

Key words: autophagy, neuronal senescence, necroptosis
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to SCO. CONACYyT fellowships were awarded to GACM (820681) and PLC
(1145550). GACM is student of the “Doctorado en Ciencias Bioquimicas and PLC
is student of the “Maestria en Ciencias Bioquimicas” at Universidad Nacional
Autonoma de México (UNAM). We are grateful to Dra. Beatriz Aguilar Maldonado
and Dr. Abraham Rosas Arellano for their technical assistance.
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Generation of knock-down and knock-out hESC lines for SCL to study GABAergic
differentiation

Jorge Luis Diaz-Ruiz *? (jorgeluis@ifc.unam.mx), Jose Luis Rodriguez-Llamas 2,
Adolfo Lépez-Ornelas %3, Ivan Velasco 2.

Instituto de Fisiologia Celular - Neurociencias, Universidad Nacional Auténoma de
México (UNAM), Mexico City, 04510, Mexico.

2Laboratorio de Reprogramacion Celular, Instituto Nacional de Neurologia y
Neurocirugia “Manuel Velasco Suarez”, Mexico City, Mexico.

3Divisién de Investigacion, Hospital Juarez de México, Mexico City, Mexico.

Area: Development and aging.

The transcription factor SCL (Stem Cell Leukemia) is widely described in the
hematopoietic system as a master regulator in differentiation and developmental
processes. It is also expressed in some regions of the central nervous system (CNS),
having a fundamental role in the differentiation to GABAergic neurons. However, its study
is limited to animal models since the development of the human nervous system is difficult
to study due to the limitation of non-invasive techniques or the variable availability of fetal
tissue donated for research. The possibility of studying the involvement of this
transcription factor in human cells would be of great importance to generate more
information on CNS development and differentiation. Among several strategies, one of
the most widely used is the differentiation in culture of pluripotent cells of human origin;
these cells can be induced to form neural ectoderm and subsequently neurons with
various phenotypes. Here we aimed to study the effect of SCL downregulation and loss
of function in human embryonic stem cells (hRESC) by generating two cell lines, a knock-
down line with interfering RNAs and a knock-out line, obtained through the CRISPR/Cas9
system, in H9 cells. The obtained lines had the morphology of hESC and grown in the
presence of antibiotic of selection, also expressed the green fluorescent protein (GFP) as
a reporter gene. The knock-down line did not express SCL, as confirmed by RT-gPCR.
These lines will be used to discern the role fo SCL in GABAergic differentiation.

This work was supported by grants from PAPIIT-UNAM IN213719 and IN219122.

Key words: SCL; human embryonic stem cells; GABAergic differentiation.
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TRal and TRb1 expression in the neurogenic niche of the hippocampus

Edna Ahtza Esparza Arellano, Victor Hugo Hernandez Gonzalez' Alejandra Lépez-
Juéarez. Neuroscience Laboratory, DCI, University of Guanajuato, Leon, Mexico.

E-mail: ea.esparzaarellano@ugto.mx

Phone number: (+52) 477 379 70 39

Area: Development and aging

Thyroid hormones (TH) are essential for fetal and post-natal nervous system
development, playing a vital role in maintaining adult hippocampal neurogenesis. Thyroid
hormones mediate their genomic effects by binding to TH receptor (TR) isoforms alpha
and beta. Previous data demonstrate a differential expression of Thral and Thrbl along
the neurogenic cellular population of the subgranular zone (SGZ). However, it remains to
determine which of the distinct populations of the dentate gyrus (DG) expresses one or
both TRs in physiological conditions. Thus, in this work, we analyzed the expression of
TRal and TRB1 in the neural stem cells (NSCs), the glia-like cells (GLCs), and the
granular neurons (GNs) in the adult mouse brain that will help us elucidate the more
complex mechanisms acting in the neurogenic process of this niche.

TRal and TRB1 expression was analyzed in coronal sections (30 um) of 4 months old
adult mice by fluorescence immunohistochemistry. To identify the different cellular
populations, we marked them with antibodies against specific markers: GFAP, SOX2,
NeuN, and Calbindin. A confocal fluorescence microscope (Zeiss LSM 710) was
employed for image obtention, and ImageJ and Zen 3.3 (blue) were used for image
analysis.

Our results show that GLCs and GNs expressed both TRal and TRB1 in the SGZ.
However, the GLC population expressed varying levels of each receptor, suggesting a
differential expression among NSCs and mature astrocyte populations. In contrast, GNs
show a similar level of both receptors.

In conclusion, for the first time, we demonstrate a differential expression of TRal and
TRB1 among the neurogenic population of the adult hippocampus. Further identification
should be performed to better characterize the pattern of TH receptors in NSCs and
mature astrocytes.

Keywords: Neurogenesis, hippocampus, thyroid hormones.
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Effect of sonic hedgehog on the axonal growth of human
dopaminergic neurons

Garcia-Gutiérrez Paola™?’, Garcia-Lara Brenda'?’, Lé6pez-Ornelas Adolfo®", Ramén-
Gallegos Eva?, Uribe-Robles Minerva®, Martinez-Morales Alfredo?, Ortiz-Islas
Emma®, Velasco Ivan™®, Estudillo Enrique®

!Laboratorio de Reprogramacién Celular Instituto Nacional de Neurologia y
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Citopatologia Ambiental, Dept. de Morfologia, Escuela Nacional de Ciencias
Biolégicas, Inst. Politécnico Nacional, *Divisién de investigacién, Hosp. Juarez de
México, “Materials Science and Engineering Program, University of California,
Riverside® Lab. de neurofarmacologia molecular y nanotecnologia, °Instituto de
Fisiologia Celular, Universidad Nacional Autbnoma de México
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Abstract:

Parkinson's disease (PD) is a neurodegenerative disorder characterized by the
premature death of dopaminergic neurons (NDA), causing motor symptoms.
Currently, the treatment is palliative. Cell replacement therapy consists on restoring
lost NDAs and is considered as a viable therapeutic option; however, transplanted
neurons are required to extend their axons to their innervation target, thus
chemoattractants molecules are required to guide axonal growth and form the
corresponding connections. SONIC HEDGEHOG (SHH) has been shown to be an
important guiding molecule in the development of various neural circuits, and it
promotes chemoattraction of NDA during embryonic development. In this work we
evaluated the chemoattractant activity of SHH on axons of dopaminergic neurons
derived from embryonic stem cells (CTEh). We used the CTEh H9-EGFP transgenic
cell line that constitutively expresses the green fluorescent protein, so axons from
NDA could be identified to evaluate their behavior when stimulated. The CTEh was
cultivated in an area of 9.5 cm2 until reaching a confluence of 80%. Subsequently,
the differentiation of CTEh to NDA was induced through the double inhibition of
SMAD combined with the induction of the floor plate, followed by a maturation and
survival phase. The differentiated cells were characterized by specific markers of
NDA (FOXA2 and tyrosine hydroxylase) by immunofluorescence. Next, the NDAs
on day 28 of differentiation were dissociated and seeded in axonal growth chambers,
where one group was exposed to a SHH gradient and the other was set as the
control group. To evaluate the effect of SHH on the axonal growth of NDA, the
microchannels occupied by the axons were quantified daily by epifluorescence
microscopy. Neurons exposed to Shh did not show a defined attractive or repulsive
growth pattern inside the microchannels. However, the percentage of dopaminergic
axons attracted to the axonal compartment showed a tendency to an increase in
SHH-stimulated neurons.

Supported by Conacyt-UC Mexus CN-19-163 and PAPIIT UNAM IN219122
Key words: Axonal growth; hedgehog; dopamine neurons
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Taurine plays a key role in the differentiation process of neural progenitor cells from SVZ through
GABA receptor interaction
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Neurogenesis occurs throughout the life of mammals, and two main neurogenic zones have been
described in adult mammals, the hippocampal subgranular zone and the subventricular zone (SVZ)
of lateral ventricles where intrinsic and extrinsic factors regulate this process. In the adult brain,
neurogenesis constitutes an important process for neuronal plasticity. Stem cell niches respond
dynamically to environmental changes, thereby providing the appropriate number of neurons that
support the adaptation of the animal to new conditions. Neuronal differentiation is a complex process
characterized by the initial formation of immature neurites, commonly called “neurite outgrowth.”
During neurite outgrowth, a diverse array of ligands, including neurotransmitters, stimulate neurite
outgrowth upon binding to their cognate receptors. Taurine, a neuroactive molecule, plays a central
role in the proliferation, differentiation, and migration of neural progenitor cells. However, the
mechanism of action of taurine is not well understood. In this work, we explored the interaction of
taurine with the GABA receptors as a probable mechanism to regulate the differentiation process of
the SVZ neural progenitor. Immunofluorescence assays were performed on cells isolated from SVZ
of CD1 mice (P8) in the absence or presence of taurine. Our results show that neural progenitor cells
express Nestin, a progenitor cell marker; however, no signal for DCX was observed, confirming that
cells obtained from the SVZ are neural progenitors. In cultures exposed to differentiation conditions
with taurine, the number of DCX+ cells was increased.

Morphometric analysis revealed a significant difference in cell morphology. Compared to control and
GABA-treated cells (positive control), taurine-treated cells exhibited increased dendritic branching
and marked complexity in dendritic arborization. Taurine actions were sensitive to picrotoxin,
indicating active participation of GABAA receptors. Also, the treatment with CGP55485 antagonist
of GABAGs receptors increased dendritic complexity and branching. Additionally, we measured the
electrophysiologic properties of the control, GABA-, and taurine-treated cells with patch-clamp
whole-cell recordings. A remarkable observation was that taurine-treated cells developed
electrophysiologic behavior characteristics of mature neurons. Our results provide information
regarding the role of taurine as a morphogen in the neurogenic processes throughout the interaction
with ionotropic and metabotropic GABA receptors and their role as a central player in the maturation
processes of NPCs into functional neurons. This work represents an advance in the morphometric
effect and suggests a functional effect of taurine in the neuronal differentiation process through
GABA receptors.

Keywords: Taurine, neurite outgrowth, GABA receptors.
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Prolactin receptor deficiency promotes a hypomyelinating phenotype in the corpus
callosum of suckling and prepubertal mice

Ocampo-Ruiz Ana Luisa®@, Dimas-Rufino Marco A., Castillo Ximena, Vazquez-Carrillo
Dina I., Garay Edith, Martinez de la Escalera G, Clapp C, Arellano O. Rogelio, Cisneros-

Mejorado Abraham?, Macotela YazminZ.
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In central nervous system (CNS), oligodendrocytes (OLS) are responsible for myelination, a
fundamental phenomenon that promotes optimal action potential conduction and allows the
assembly of complex neural circuits. The hormone prolactin (PRL) plays a regulatory role in
CNS myelination during pregnancy, however it is unknown whether PRL participates in
myelination during neonatal development. In pregnant mice lacking an allele of the PRL
receptor (Prlr), there is a lower rate of OLs precursor cell proliferation and decreased myelin
production. Moreover, systemic PRL treatment promotes myelin repair in a model of female
spinal cord demyelination. In this work, we explored the effect of Prir deficiency during early
postnatal development. We evaluated myelination in suckling mice (Postnatal day (P) 12),
age at which pups are exposed to high concentrations of PRL via breast milk, and in
prepubertal stage (P28). Using wild type (Prlr-WT) and Prlr null mice (Prlr-KO), we analyzed
myelination by Black Gold Il (BGlII) staining, immunofluorescence (IF) against myelin basic
protein (MBP), volumetric assessment and gene expression by rt-gPCR. In addition, we
explored locomotion by open field. In the corpus callosum (CC) of both suckling and
prepubertal Prir-KO mice, BGII staining revealed a hypomyelinating phenotype. In suckling
mice, volumetric analysis showed less volume in this area and IF showed less MBP
expression compared to Prir-WT mice. Furthermore, evaluation of CC mRNA expression of
some myelin proteins showed a significant reduction in the expression of myelin proteolipid
protein (PLP) and myelin oligodendrocyte glycoprotein (MOG) in Prlr-KO mice compared to
Prir-WT. In open field, prepubertal Prlr-KO mice traveled less distance and showed less
velocity in ambulatory movements compared to Prir-WT. Taken together, these data indicate
that lack of Prlr, leads to hypomyelination in the CC, disfavors myelin sheath transcriptional
elements and triggers locomotor alterations. Keywords: Prolactin, Hypomyelination, Corpus

Callosum. Area: Development and aging
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Martinez, Juan Ortiz Retana, Leopoldo Gonzalez Santos, Fernando LOpez-Barrera, Daniel
Mondragén y Antonio Prado for their technical assistance.
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Brain organoids are three-dimensional cell cultures resembling the microenviroment
and cell organization during embryonic development. In this work, we standardized
the generation of human midbrain organoids (hMO) derived from embryonic stem
cells and evaluated its potential as in vitro midbrain developmental model. We
characterized different markers of specification, differentiation and maturation of
dopaminergic neurons like LMX1A, FOXA2 and TH. We also observed that hMO
showed cell populations of neural precursors with cell markers as FOXA2, LMX1A,
NESTIN and KI67 in neural rosettes-like structures. We were able to generate
midbrain organoids with similar structural characteristics and cell phenotypes to that
of an embryonic development stage of the midbrain, so we conclude midbrain
organoids could be used as good model for the study of the generation of in vitro
dopamine lineage. In further studies, we will test if chemical gradients with
morphogens have an impact in hMO generation.

This work was supported by grants from PAPIIT-UNAM IN213719 and IN219122.

Keywords: Midbrain development; Brain organoids; Dopaminergic induction.
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The chronoarchitecture of the cerebral cortex could be linked to the emergence of the
senescent phenotype
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The prevailing neurodegeneration model proposes neuronal death as the origin of behavioral and
cognitive dysfunctions. Nevertheless, some studies have shown that patients with Parkinson's and
Alzheimer's disease exhibit cognitive impairment in the absence of neuronal death. These data suggest
that during the initial and intermediate phases of neurodegeneration, neuronal death couldn’t explain
the symptoms. In regard of this, it's important to remember that during the nervous system
development, neuronal death and pruning of connections lead to cognitive functions improvement.
Therefore, events that favor the conservation of neurons in numbers greater than those required, could
cause a malfunction of the neural circuits. An alternative mechanism to explain the dysfunction
observed in the early stages of neurodegeneration is cellular senescence. A cell in a senescent state
is characterized by being resistant to apoptosis, secreting pro-inflammatory factors, and favoring the
decline of regenerative potential, therefore we can propose that neurodegeneration could be the result
of the accumulation of dysfunctional cells in a senescent state, and not a consequence of cell death.
From this proposal, the question that arises is: which cells are more susceptible to acquiring the
senescent phenotype and where are they located? It's known that the neurodegenerative process
occurs asynchronously in the cerebral cortex, the entorhinal and motor cortices being the most affected
during the early stages of this process. Interestingly, the cells that make up both cortices during
adulthood are those cells that originated early during embryonic development. On the contrary, the
somatosensory cortex, which isn’t very sensitive to damage by neurodegeneration, is mainly made up
of cells that originated in the last embryonic days. Taking the foregoing into account, the main goal of
this study was to establish whether neurons of early embryonic origin express the senescent phenotype
in advance. In this way, the asynchronous neurodegeneration pattern of the cerebral cortex could be
explained by the cellular chronoarchitecture that’s established during the embryonic period.

To solve the hypothesis, 4 groups of mice embryos were administered with BrdU between 11-14
embryonic day, when neurogenesis is active to form the cerebral cortex. Each group was administered
on a single embryonic day and the animals were sacrificed at 60 pnd. To analyze the fate and cellular
organization of the somatosensory, entorhinal, and motor cortices, coronal slices of the brain were
processed by BrdU immunohistochemistry. At the same time, to determine if the senescent phenotype
was present in the cells, the activation of the lysosomal enzyme senescence-associated pB-
galactosidase (SA-B-gal) was evaluated. The patterns of both brands were subsequently compared to
establish whether the cells of early embryonic origin expressed the senescent phenotype in a higher
proportion. Preliminary results show that the patterns of senescence and cell origin aren’t coincident,
even though in the analyzed sections senescence marks can be observed in the regions of interest.
However, cellular senescence is a complex biological phenomenon, in which different cellular and
molecular mechanisms occur simultaneously and could even precede the lysosomal activity detected
by SA-B-gal, therefore it's not feasible to rule out the hypothesis using a single senescence marker. In
future experiments, will be necessary to analyze additional cell senescence biomarkers, like DNA
damage or cell cycle markers.

Key words: senescence, cerebral cortex, neurodegeneration
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Generation of mouse and human embryonic stem cells for doxycycline inducible
GDNF expression.
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Embryonic stem cells (ESCs) have been postulated as an unlimited source of clinically
relevant cells for cell therapy of various diseases. Transplantation of ESC-derived
dopaminergic neurons (DaN) has been proposed as an alternative to existing
pharmacological treatments for Parkinson's disease (PD), a neurodegenerative disease
caused by DaN loss from the substantia nigra pars compacta, reducing dopamine supply
to the striatum. In animal models of PD, transplantation of DaN differentiated from ESC
provide recovery of the motor symptoms associated to the dopaminergic lesion. However,
only a low percentage of grafted neurons survive in the brain. Glial cell line-derived
neurotrophic factor (GDNF) is a survival factor for DaN in vitro and in vivo. By forcing
GDNF expression, we have found enhanced dopaminergic differentiation,
neuroprotection against 6-OHDA and improvement of motor symptoms in hemi-
parkinsonian rats. However, overexpression of GDNF may lead to compensatory and
counterproductive mechanisms such as reduced TH transcription. In this work, two clones
were generated from the R1 mouse ESCs line (R1rtTA-GDNF), which expresses the
tetracycline response element (rtTA) constitutively, and GDNF in a doxycycline-regulated
manner when under the Tet operator (TetO). Transfection was performed using
lipofectamine, clones were selected for dual antibiotic resistance and genotyping was
performed by PCR. Both lines were treated with doxycycline for 48 hours and GDNF
expression was observed by immunocytochemistry. We started to engineer human
embryonic stem cells with the CRISPR-Cas9 system for targeted integration of rtTA and
TetO-GDNF by transfecting the vectors into H9 cells. The plasmid with rtTA and TetO-
GDNF is being constructed by molecular cloning. The transgenic cells can be used for
regulated expression of GDNF in different contexts of differentiation and survival of
dopamine neurons.

This work was supported by grants from PAPIIT-UNAM IN213719, IN219122.

Keywords: Glial cell line-derived neurotrophic factor; dopaminergic neurons; doxycycline.
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Effect of D-serine on cognitive reserve in aged rats
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Aging-related cognitive decline is associated with structural and functional changes
in the brain. However, the temporal course and the degree of the detriment of
cognitive functions are not homogeneous among senescent individuals and some
people will perform better than others. One of the theories explaining these
differences is the cognitive reserve, where differences in neuronal resources (brain
anatomy and physiology that mediate cognitive processes) allow some individuals
to cope better than others. NMDA receptors have a pivotal role in many cognitive
functions like memory, attention, and learning, besides the binding of glutamate, it
requires the binding of the co-agonists D-serine. During aging, D-serine levels are
decreased which has been linked to cognitive deficits. Results from our group have
shown that D-serine supplementation in aged rats improves cognitive flexibility.
However, it is not clear if this effect can be extended to young middle-aged rats and
if the D-serine effect would depend on the initial cognitive status. In a longitudinal
study, the present work aims to characterize the effect of oral D-serine
supplementation on the decline of cognitive flexibility in middle-aged rats (12 months
old). Middle-aged rats were trained in a reversal-learning task and were quantified
the number of perseverations as an inverse measure of cognitive flexibility. We first
showed that middle-aged rats had lower performance than young rats (6 months),
indicating that the rats have cognitive flexibility decline at this age. The rats were
then randomly assigned into two groups, 1) The D-serine group, which was
supplemented with D-serine (300 mg/kg of weight) in the drinking water for two
months before the cognitive flexibility test and 2) the control group, which follows the
same procedure but receives only regular drinking water. Rats from both groups
were followed for 6 months and had a second evaluation of cognitive flexibility
performance when they were 18 months old. We found that control middle-aged rats
improve their performance in the second evaluation, however, rats that have good
performance in the cognitive flexibility task at 12 months and were supplemented
with D-serine, significantly decreased the cognitive flexibility. These results indicate
that the D-serine effect depends on the initial cognitive status and that
supplementation in high performers is a detriment for cognitive functions.

Keywords Cognitive reserve, D-serine, Aging
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How to give good public engagement talks?
A pilot workshop aimed at researchers and students at IFC
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It is increasingly common that scientists from diverse sociocultural
backgrounds acknowledge the importance of acquiring the proper skills to clearly
communicate their research to different audiences (Massarani, 2018; Orozco, 2018;
Pham, 2016; Varner, 2014). Nonetheless, very few scientists receive formal or
informal training on these skills as part of their scientific education (L. D. Mercer-
Mapstone & Kuchel, 2016; L. Mercer-Mapstone & Kuchel, 2015; Varner, 2014).
Several courses and workshops on public science communication have been
developed since the 1980’s (Massarani, 2018), although there is little to none
consensus on the topics to be addressed, how they should be taught, and how to
evaluate their impact (Rodgers et al., 2018; Rodgers, Wang, & Schultz, 2020;
Rubega et al., 2020; Sdnchez-Mora & Macias-Nestor, 2018; Ziegler et al., 2021).

| designed and developed a workshop at the Cellular Physiology Institute at
UNAM where four researchers and their undergraduate students worked in pairs to
create 4 public engagement talks about their research. The aim of the workshop was
to both motivate researchers and students to participate in future public engagement
events, and to improve their communication skills.

To evaluate the success of these goals, we applied two short surveys. The
first one, addressed at the workshop's participants to know their general perceptions
about the training, and the second aimed at the publics of the talks, who evaluate
the talks (Rodgers et al., 2018, 2020; Rubega et al., 2020; Varner, 2014).

Based on the 50 responses obtained by the public, the audience liked the
event and said to have easily understood the talks. They also said that they would
like to attend similar events in the future. On the other hand, most of the workshop
attendees said they enjoyed the event and the workshop, especially the chance to
collaborate with their lab co-mates in a science communication activity. They
reported to have acquired new tools and methods to both plan and give public
engagement talks. Most of them said that they would use what they learnt for future
events and that they would recommend their peers to attend other editions of the
workshop.

Overall, these results suggest that a short workshop that promotes teamwork
between researchers and students, provides the attendees with the proper
communication skills to give an effective public engagement talk and motivates them
to attend future public engagement events.

Keywords: science communication, workshop, evaluation
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Malnutrition and the serotoninergic System: the consequences of a poor
nutrition during pregnancy in the development of the Brain.
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The development of the brain has been widely studied looking for the underlying mechanisms
that control the process. Brain development involves a series of well-regulated changes
including the production, maturation and organization of several types of brain cells.

However, some of those stages are susceptible to alterations due to external factors, one of
them being the lack of nutrients during the development. Several reports in humans describe
that fetal malnutrition relies on two main causes: maternal nutrition and placental insufficiency.
Maternal nutrition is one of the most studied due to consequences and because the oxygen
and nutrients that support fetal growth and development rely on the entire nutrient supply line,
beginning with maternal consumption and body size.

Malnutrition is a worldwide problem affecting adults, children, and even unborns. All countries
are affected by one or more forms of malnutrition, making it one of the biggest health problems
worldwide (WHO, 2020). This condition refers to any disorder of nutritional status resulting
from a deficiency or excess of nutrient intake that could result in a pathological condition.

Currently, malnutrition is one of the principal nongenetic factors affecting the developing brain
and may adversely alter the organism's ability to interact with its environment. In particular,
malnutrition appears to affect the serotonergic system of the brain, specifically in the
hippocampal formation due to the numerous serotonin receptors in this area.

But, why is this so important? Well, Serotonin has a major role in modulating some
neuropsychological processes, especially when it comes to hippocampal activity given that it
has been highly discussed the relation of this neurotransmitter to sleep-wake cycles,
depression and learning-memory processes.

Since during early development (gestation, lactation and early childhood) nutrients provide the
energy and raw materials necessary for the maturation and functionality of the organism,
therefore the quantity and quality of these is essential, which is why the perinatal environment
is one of the essential factors for its optimal development.

Making this information more accessible to the population would raise awareness of nutrition
before and during pregnancy, allowing to mitigate or prevent pathologies associated with
alterations of the development and maturation of the nervous system, that could lead to
malfunctions of systems like the serotoninergic.

Key words: Malnutrition, Development, Serotoninergic System.
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Identification of Enhancer Regions of Midbrain Dopaminergic Neurons using
Histone Modification ChlIP-Seq
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Parkinson’s Disease (PD), the second most common neurodegenerative
disease, is characterized by the loss of midbrain dopaminergic neurons (mDA). Human
pluripotent stem cells have been successfully induced into midbrain dopaminergic
neurons using a floor-plate based strategy, which mimics mDA neuron development.
This differentiation process occurs alongside extensive epigenetic remodeling. It has
been shown that many disease-associated genetic variants, such as single nucleotide
polymorphisms (SNPs), are located within non-coding genomic regions, highlighting
their importance as regulators of gene expression. Enhancers are important regulatory
regions that are distal to the transcription start site, usually found within intergenic or
intronic regions and enriched in the histone modifications H3K27ac and H3K4mel.
Additionally, enhancers have been found to be highly tissue-specific and enriched in
cell-type specific transcription factor motifs. To gain insight on the regulatory regions
involved in mDA neuron cell specification, we adopted the induction process of DA
neurons and obtained histone modification maps for H3K27ac and H3K4mel at day 0
and 28 of differentiation by chromatin immunoprecipitation followed by sequencing
(ChIP-Seq). Following the ChIP-Seq analysis pipeline, we were able to identify putative
active enhancers in DO embryonic stem cells and D28 mDA neurons.

This work was supported by grants from Conacyt 272815 and PAPIIT-UNAM IN213719,
IN219122.
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Tn5 enzyme production and characterization for CUT&Tag profiling of
epigenetic modifications in human embryonic stem cells
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Abstract: Embryonic stem cells (ESC) are characterized for their ability of self-
renewal and differentiation. ESC has been widely used as developmental models for
the study of differentiation processes and has been successfully induced into
midbrain dopaminergic neurons (MNDA) using a floor-plate based strategy which
mimics mMNDA development. Differentiation processes are accompanied by major
epigenic changes such as histone post-translational modifications which have a
critical role in regulating gene expression. Chromatin immunoprecipitation followed
by sequencing (ChIP-seq) is the most used technique for mapping epigenetic
features genome-wide; nevertheless, this method has limitations, like high
background, low signal and requires large numbers of cells for each assay. In recent
years, enzymatic techniques for massively mapping chromatin features have gained
importance. The cleavage under target and tagmentation (CUT&Tag) is a technic
that uses a Tn5 enzyme fused to protein A or G, and allows the identification of
chromatin features in an efficient and low-cost fashion. In this work, we produced a
Tn5 enzyme fused to both, protein A and protein G to perform CUT&Tag in ESC,
which can be later differentiated into mDA. We validated Tn5 enzyme activity by in
vitro assays and the target specific activity by using ESC knockout cell lines. We
generated and sequenced CUT&Tag libraries for H3K27ac and H3K4mel in the
human ESC line H9.

This work was supported by grants from PAPIIT-UNAM IN213719, IN219122.
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