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Saludation

Like for many of us, 2021 was also
a transition year for the Instituto de
Neurociencias (IN). We started to get
out of the COVID-19 pandemic and
embraced a new normality in which
we were able to return to the full
occupancy of the labs and in-per-
son meetings but maintained social
distance and mobility restrictions.
This year also represented the end
of the Strategic Plan developed by
the IN between 2018 and 2021 and

the preparation of a new and excit-

| Dr. Angel Barco, Director of Institute of Neuroscience

ing Strategic Plan for the 2022 to
2025 period. The new plan includes
the launching of eight Research
Programs and several organization-
al changes, some of which were al-
ready initiated during 2021, that we
hope will contribute to strengthen
our institution, favor collaborative
research, and nurture young talent.
During 2021, the IN maintained its
positive trajectory, increasing the
number and quality of our scientific
publications and attracting funding
of International, European, Spanish,
and Regional agencies and foun-
dations. These achievements have
been possible thanks to the excel-
lent work and professionalism of
our researchers, technicians, and

administrative staff. Important chal-

lenges lay ahead, like the renewal of
our accreditation as a Severo Ochoa
Center of Excellence and the diffi-
culties derived from our success in
recruiting talented researchers and
incorporating new technologies in
competitive calls, which led us to
surpass the original capacities of our
building. Thanks to the quality and
dedication of our personnel and the
continuous support of our parental
institutions, CSIC and UMH, we are
confident about our capability to
overcome these challenges. | would
like to end this brief introduction to
our scientific report for the year 2021
by thanking and congratulating all
the employees of the IN for their in-
valuable contribution to the excel-

lence and vitality of our institution.
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Who we are

TheIN, a joint center of the Spanish Research Council
(CSIC) and the Universidad Miguel Hernandez de
Elche (UMH), is today the largest publicly funded
center dedicated to brain research in Spain. More
than 300 people dedicate their talent and effort to
progress in our understanding of the biological ba-
sis of brain function and the mechanisms of brain
disease. The IN maintains a balanced ratio between
men and women, even at the highest management
positions, and a high level of internationality. The ac-
creditation asa "Severo Ochoa Center of Excellence"
in 2014 and its renewal in 2018 have allowed us to
develop an ambitious and multidisciplinary research
program, undertake new methodological initiatives
and recruit talented young researchers.

Abit of History
In 1990, the Valencian Government formally rec-

ognized the Instituto de Neurociencias (IN) at the
Universidad de Alicante (UA) as a University

Institute, constituted by a group of its researchers
that, since 1985, had been dedicated to the study of
the structure and function of the nervous system. The
members of the new Institute began to share not only
their ideas but also funding and resources in order
to improve their research environment. At the same
time, a Ph.D. Program was created to train young sci-
entists in the field of neuroscience. Five years later,
the IN became an “Associated Unit” of the Instituto
Cajal del Consejo Superior de Investigaciones
Cientificas (CSIC), and the first two CSIC research
groups moved to the “Associated Unit” in Alicante. In
1996, the Institute along with the School of Medicine
was transferred to the newly created University
Miguel Hernéndez of Elche (UMH). During this period
the Institute was physically located in the building of
the School of Medicine, at the San Juan Campus site.
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On the 20th of July 1999, the IN was formally created as a Joint
Centre of the UMH and CSIC. Two years later, the UMH initiated
the construction of a new building dedicated to house the IN with
the support of the Valencian Government. Furniture and labora-
tory equipment were provided by the CSIC. Researchers moved
into the new premises in 2004, whilst the building was officially
inaugurated on the 26th of September 2005 by Her Royal Majesty
Queen Sofia of Spain.

The years following the relocation of the IN to its current building
coincided with an important period of expansion, resulting in the
IN becoming the largest Spanish institute dedicated to the study
of the nervous system and its pathologies.

The increase in personnel has been in both young and senior
researchers, several of them of recognized international prestige.
The Consolider-Ingenio research grant received in 2007 provided
solid ground for the growth and consolidation of the IN as a na-
tional reference in neuroscience research. Later, the accreditation
as a "Center of Excelence Severo Ochoa" in 2014 and its renewal in
2018 enabled the consolidation of our project through the devel-
opment of an ambitious and multidisciplinary research program.

The IN currently host 35 research groups with more than 250
researchers (See graphic IN in Numbers: Personnel). We keep pro-
gressing towards our objective of a better understanding of the
brain and its disorders and stay as the flagship of neuroscience
research in Spain.

EXCELENCIA
SEVERO
OCHOA
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Where we are

The INislocated in the town of Sant Joan d’Alacant, 7 Km from the city of Alicante and less than 3 Km away
from the Mediterranean Sea, in a region favoured by an exceptional climate throughout the year. The IN is
situated in the Health Sciences Campus of the UMH, which provides ample opportunity for interaction with
the Schools of Medicine and Pharmacy, the University Hospital of San Juan, the Health Sciences Library

and other institutions located in the campus.

The IN houses over fifty laboratories for independent research groups in a building of approximately 9,000
m?2 distributed over four floors. Approximately 30% of the building houses common facilities with state-of-

the-art research equipment for leading edge research in neurosciences.



What we do

The IN’s mission is to generate fundamental knowledge on the development,
structure and function of the nervous system to progress in the understanding
of the neurobiological roots of human behavior and nervous system diseases.
The IN offers its researchers a unique catalogue of facilities and technical ser-
vices and a supportive and collaborative environment in which to pursue cut-
ting-edge questionsin neuroscience. We have also become a center of reference
in Europe for training in neuroscience through our international Master and PhD

programs.

The IN researchers are not only committed to the challenge of understanding
how the brain works. Today's world demands that the knowledge acquired in
basic research institutes like the IN gets transferred to society in the form of train-
ing of highly qualified professionals, applications, products, novel treatments,
and practical knowledge. To undertake the challenge of increasing the scientific
and technical impact of our research and its transfer to society in an integrated

manner, we have organized our initiatives and projects around five Action Axes:

The RESEARCH axis (Coordinators E Herrera & J Barbas) monitors scientific pro-
duction and bibliometric indicators, supervises our scientific seminar programs
(external and internal) and coordinates the activity of Scientific Programs and
the implementation of new initiatives related to research at the institutional lev-
el. We also have an external Scientific Advisory Board (SAB) that evaluates our
scientific production and advises on the research activity and strategies of the
Institute. We partially renewed our SAB in 2021. The 6-member panel is highly
international, interdisciplinary and gender-balanced. Its current composition is:
Prof. Carmen Sandi (BMI, Lausanne, Switzerland) - Chair

Prof. Michael Hausser (UCL, London, UK)

Prof. Magdalena G6tz (Helmholz Center Munich, Munich, Germany)

Prof. Maria Blasco (CNIO, Madrid, Spain)

Dr. Alain Chedotal (Institut de la Vision, Paris, France)

Prof. Cornelius Gross (EMBL, Rome, Italy)
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The TRAINING axis (Coordinators E de la Pefia & E Geijo) supervises our diverse train-
ing programs. These include: (i) one-year Master in Neuroscience named "International
Master in Neuroscience: from the bench to the bedside" (Director: E Geijo) that consists
of both theoretical lectures and practical exercises to introduce the trainees to a variety
of the methodologies used to study the nervous system; (ii) PhD Training Program in
Neurosciences (Director: E de la Pefia) that provides courses and research training in
several areas of basic neurosciences and related disciplines (programming, statistics,
etc.); (iii) leadership and career opportunity courses for postdocs, and (iv) career de-
velopment and specialized courses for technical and administrative personnel. Both
the Master and PhD programs are part of the international network of neuroscience
schools (NENS).

The INNOVATION axis (Coordinators S Canals & J Gallar) seeks opportunities for the
generation of exploitable intellectual property and supervises the activities of the
novel Scientific Unit for Business Innovation. The office is responsible for identifying
projects with direct translation potential and supports them in their transfer process.
The axis also promotes innovation activities in the IN organizing seminars on differ-
ent aspects (e.g., protection of intellectual property, patents, creation of spinoffs). and
represents IN at innovation fairs. It bridges the gap with clinicians, pharmaceutical
and biotech companies, facilitating a bidirectional exchange that establishes the most
suitable conditions to drive the discovery and development of novel diagnostic and

therapeutic strategies.

The TRANSLATION axis (Coordinators H Cabedo & S De Santis) seeks opportunities for
collaboration and translation to the clinic. The axis aims to potentiate the collabora-
tion between IN researchers and clinicians, particularly but not exclusively from local
hospitals and health institutions, and patients' organizations through meetings and
collaboration agreements. Our partners include the new Institute of Clinical and Bi-
omedical Research of Alicante (ISABIAL), the Foundation for the Promotion of Health
and Biomedical Research of Valencia Region (FISABIO) and different CIBERs and RI-
CORs (networks dependent on the ISCII, aimed at coordinating Spanish research on

the most prevalent human diseases).

The OUTREACH axis (Coordinators V Borrell & S Jurado) coordinates actions aimed to
disseminate our scientific discoveries to society, to inform and advise on science and
technology matters to public and private entities and to promote scientific culture and
rational thinking in our society. This axis is committed to promote the involvement of
society with science through communication and educational projects (e.g., defense
of animal experimentation, promotion of women in sciences) and to carry outreach
activities related to neurosciences. It coordinates the activities for public awareness,
such as open-doors visits, lay conferences and round tables on social implications of

brain science, and monitors the presence of the IN in the media and social networks.

The IN is very active in the establishment of COLLABORATIONS & ALLIANCES with
prestigious international institutes, which allows interchange of researchers, achieve a
critical mass of international leadership and access to complementary technologies,
and with other institutions and active forces in our society interested in promoting re-

search and education in neurosciences.
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The Institute in Numbers

IN scientists have achieved both national and international recognition, as evidenced by their participation
in multiple national and international programmes, and their success in obtaining competitive interna-
tional funding and awards. The number and impact of publications place the IN as one of the highest-rank-

ing research centers in Spain, competitive at the European level (See graphics Impact Factor and Budget).
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Strategic Plan and Research Lines

One of the greatest challenges facing today’s science and society is to under-
stand the brain and the biological basis of human behavior, including functions
as diverse as movement control, language, sensations, emotions, or conscious-
ness. The promotion of adequate educational programs based on a better un-
derstanding of brain maturation, the increasing requirement for resilience to
compensate brain fragility during life, together with the necessity of combat
high prevalent psychiatric and neurodegenerative illnesses, represent growing
health problems and an important social burden in developed western coun-
tries. Unfortunately, there is still relatively little knowledge about the cellular
and molecular underpinning of complex brain functions and the causes of men-
talillnesses, and for this reason there is an increasing interest in the study of the

nervous system.

The IN wrote its first strategic plan in 2005. Since then, we have designed and
implemented four 4-year strategic plans that shaped the research and growth of
our Institute and enabled our positioning as a center of excellence in the Euro-
pean research area. The main objective of the Strategic Research Plan of the IN
(IN-SRP) for the 2018-2021 period was to increase the knowledge about normal
brain function and the biological roots of brain diseases, to improve prevention,
diagnostics, therapies, and prognosis. The IN-SRP 2018-2021 defined a second
level of organization, independent of Departments, based on seven research
lines.

IN-SR line 1.- Determining the genetic and epigenetic mecha-

nisms that regulate and coordinate morphogenesis in the cen-

tral and peripheral nervous systems.

IN-SR line 2.- Towards a better understanding of axon guidance

and migratory cell movements during development.

IN-SR line 3.- Deciphering the molecular and functional mecha-

nisms orchestrating neuronal connectivity and brain wiring.

IN-SR line 4 - Systems neuroscience: to study the molecular and
functional mechanisms controlling synapsis formation, matura-

tion and sensory transduction.

IN-SR line 5.- To shed light onto the pathophysiological mecha-

nisms causing degenerating brain diseases and cancer.

IN-SR line 6 .- Understanding the role of inflammation in normal

and pathological brain function.

11

IN-TSR line 7.- Atransversal SR lineis to shed light on the patho-
physiological mechanisms of mental diseases at molecular, cel-
lular, and system levels and to implement ultra-high-throughput
functional screening platforms for gene and drug discovery in
diseased animal models.

These lines represented a multidisciplinary approach to study
the molecular and cellular mechanisms underlying brain mor-
phogenesis, synaptic establishment, and maturation in sen-
sorial, motor, social and emotional neuronal circuits; to finally
understand how combinatory function of these circuits explain
perception, cognition, and behavior. The double structure of
research lines and Departments promoted the interaction be-
tween IN researchers, facilitating a coherent internal discussion
to update our main strategic research lines for the next years that
led to the eight Scientific Programs (SPs) that constitute the
novel IN-SRP for 2022-25. The new organization was implement-
ed in January 2022 and will be presented in our next Scientific

Report.



Research Groups

Developmental Neurobiology (Head: G. Lopez-Bendito)

It comprises ten research groups devoted to study the development, evolution, and repair of the nervous system
and to understand the developmental origin of pathologies using vertebrate and invertebrate animal models. Their
objectives include the study of pattern formation, growth control and cancer, neurogenesis, cell migration, neuronal
differentiation and plasticity, reprogramming, axonal guidance, circuit development and synaptogenesis. Overall, the

Department comprises 84 researchers plus 20 technicians and support personnel.

15 Neurogenesis and cortical expansion
Victor Borrell (CSIC)

17 Asymmetric division of neural stem cells in development and tumorigenesis
Ana Carmena (CSIC)

19 Mechanisms of growth control and cancer
Maria Dominguez (CSIC)

21 Development and assembly of bilateral neural circuits
Eloisa Herrera (CSIC)

23 Development, plasticity and reprogramming of sensory circuits
Guillermina Lopez-Bendito (CSIC)

25 Neurobiology of mental, neurodegenerative and neuro-oncological diseases
Salvador Martinez (UMH)
Eduardo de Puelles (UMH)
Diego Echevarria (UMH)

27 Early neurogenesis and brain maturation
Javier Morante (CSIC)

29 Development, wiring and function of cerebellar circuits
Juan Antonio Moreno Bravo (CSIC)

31 Cell plasticity in development and disease
M. Angela Nieto (CSIC)
Berta L. Sanchez-Laorden (CSIC)

33 Molecular neurogenetics
Francisco J. Tejedor (CSIC)

| R.Jiménez Castafio
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Cellular and Systems Neurobiology (Head: S. Jurado)

The sixteen research groups in this Department study the mechanism by which the nervous system integrates infor-
mation to regulate behavior combining molecular, electrophysiological, optogenetics, brain imaging and behavioral
approachesin avariety of animal models and human studies. Specific topics cover synaptic transmission and synapto-
pathies, functional organization of brain networks and its plasticity, sensory transduction and perception, sensory-mo-
tor integration, memory formation and the neurobiological underpinnings and organizational principles of behavior.

Overall, the Department comprises 85 researchers plus 12 technicians and support personnel.

Plasticity of brain networks 51 Cognition and social interactions
Santiago Canals (CSIC) Felix Leroy (CSIC)

Sensory transduction and nociception 53 Neural circuits of social behavior
Elvira de la Pefia (UMH) Cristina Marquez Vega (UMH)

Ana Gomis (CSIC)

Félix Viana (CSIC) 55 The visual analogy

Luis M. Martinez Otero (CSIC)
Translational imaging biomarkers

Silvis De Santis (CSIC) 57 Development and refinement of neural
circuits

Ocular neurobiology Isabel Pérez Otafio (CSIC)

Juana Gallar (UMH)

M@ Carmen Acosta (UMH) 59 Sensory-motor processing by subcortical

Victor Meseguer (UMH) areas

Ramén Reig Garcia (CSIC)
Physiology of prefrontal cortex and

the carotid body 61 Neurogenetic basis of behavior

Emilio Geijo (UMH) Juan A. Sanchez Alcafiiz (UMH)
Behavior of organisms 63 Wiring and function of somatosensory
Alex Gémez Marin (CSIC) circuits

Francisco J. Taberner Sanchis (CSIC)
Synaptic neuromodulation

Sandra Jurado (CSIC) 65 Molecular and cellular physiology of
synaptic transmission
Synaptic physiology John Wesseling (CSIC)

Juan Lerma(CSIC)

| A Gonzélez Masa



Research Groups

Molecular Neurobiology and Neuropathology (Head: J.P. L6pez-Atalaya)

The eight groups in this Department investigate the biological basis of rare and prevalent psychiatric and neurological

diseases using a combination of behavioral and electrophysiological analyses, cellular and molecular biology tech-

niques, and high-throughput omics approaches. Their collective effort seeks to better understand the molecular and

environmental grounds of brain malfunction to improve current therapeutic strategies for brain disorders. Overall, the

Department comprises 46 researchers plus 5 technicians.

67

69

71

73

75

17

79

81

Transcriptional and epigenetic mechanisms of neuronal plasticity
Angel Barco (CSIC)

Molecular control of neuronal axon myelination
Hugo Cabedo (UMH)

Neuropharmacology, molecularimmunobiology and behavior
Teresa Femenia Cantd (UMH)

Molecular mechanisms in neurosecretion
Luis M. Gutiérrez (UMH)

Salvador Viniegra (UMH)

Manuel Criado (UMH)

Cellular plasticity and neuropathology
José P. Lépez-Atalaya (CSIC)

Translational neuropsychopharmacology of neurological and psychiatric diseases
Jorge Manzanares (UMH)

Altered molecular mechanism in Alzheimer’s disease and dementia
Javier Saez Valero (UMH)
Salud Garcia Ayllon (FISABIO)

Functional epi-genomics of aging and Alzheimer's disease
José Vicente Sanchez Mut (CSIC)

| J. Lépez-Atalaya Martinez
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Research Groups - Developmental Neurobiology
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Neurogenesis and cortical expansion

Our laboratory is interested in understanding the cellular and
molecular mechanisms governing the expansion and folding
of the cerebral cortex observed across mammalian evolution.
The cerebral cortex is the largest structure in the brain and is re-
sponsible, among others, for the higher cognitive functions that
distinguish humans from other mammals. The extraordinary
growth in size of the cerebral cortex observed across the mam-
malian evolutionary scale is thought to underlie the concomi-
tant growth in intellectual capacity. This evolutionary expansion
of the cerebral cortex is recapitulated during development in
higher mammals, when the embryonic cerebral cortex under-
goes massive growth in surface area, and folds itself in stereo-

typic patterns.

Multiple genetic mutations have been identified as the leading
cause for intellectual or learning disability and intractable epi-
lepsy in humans. These mutations are consistently linked to de-
fects of cortical development during fetal de development, and
functional studies in rodents have shown that these genes play
essential roles in distinct aspects of cortical neurogenesis, neu-

ron migration or cortical folding.

MiRNAs in early brain development and pediatric
cancer. Prieto A, Fernandez V, Chinnappa K, Borrell
V (2021) Bioessays 2100073

The regulation of cortical neurogenesis. Villalba A,
Gotz M, Borrell V (2021) Current Topics in Develop-
mental Biology 142:1-66

Repression of Irs2 by let-7 miRNAs is essential for
homeostasis of the telencephalic neuroepithelium.
Fernandez V, Martinez-Martinez MA, Prieto-Colo-
mina A, Cardenas A, Soler R, Dori M, Tomasello U,
Nomura Y, Lépez-Atalaya JP, Calegari C, Borrell V
(2020) EMBO Journal 19:2105479

Deconstructing cortical folding: genetic, cellular
and mechanical determinants. Llinares-Benadero
C, Borrell V (2019) Nature Reviews Neuroscience
20:161-176

Evolution of cortical neurogenesis in amniotes
controlled by Robo signaling levels. Cardenas A, Vil-
lalba A, De Juan Romero C, Pico E, Kyrousi C, Tzika
AC, Tessier-Lavigne M, Ma L, Drukker M, Cappello S,
Borrell V (2018) Cell 174:590-606.e21

Research Groups - Developmental Neurobiology

16

Our research focuses on identifying and understanding the cel-
lular, molecular and genetic mechanisms involved in the expan-
sion and folding of the mammalian cerebral cortex in health
and disease, and consequences on the function of cortical cir-
cuits. We combine transcriptomic and epigenomic analyses at
the level of individual cortical layers and single cells (Dropseq),
with a wide variety of experimental animal models (snake, chick,
mouse, ferret, human organoids) and strategies for genetic ma-
nipulation of the developing brain (including in vitro, in ovo and
in vivo electroporation, viral vectors, transgenic and knock-out
animals). Our phenotypic analyses range from state-of-the-art
imaging techniques on live and fixed tissue, to histological,
cellular and molecular biology methods, structural magnetic
resonance imaging and tractography, and optical imaging of
intrinsic signals for unveiling the functional architecture of the
cerebral cortex. Following our recently published studies, we
are currently studying the evolution of genetic mechanisms that
regulate cerebral cortex expansion across amniotes and the es-
tablishment of cortical folding patterns, and the impact of these
mechanisms on cortical function, as well as the consequences
of deregulation of these mechanisms, including the develop-

ment of pediatric brain cancer.

Department
Developmental Neurobiology

@ Visit the group website for more information
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Asymmetric division of neural stem cells
in development and tumorigenesis

One of the big challenges in Developmental Neurobiology is to
understand how the immense variety of neural types that consti-
tute the nervous system is generated. Asymmetric cell division is
a universal and key mechanism to generate cell diversity during
Development, and it is also an important process in Cancer and
Stem Cell Biology. Our lab is currently focused on analyzing in
depth this process both during development and in tumorigen-
esis. The aim of our research is to unveil the functional signaling
networks underlying the autonomous and non-autonomous
mechanisms that regulate asymmetric cell division. In this con-
text, we consider PDZ (PSD-95, Dlg, ZO-1) domain-containing
proteins, including the proteins Canoe/Afadin and Scribble,
excellent candidates as hubs of cross-talk between signaling
pathways during this process. We achieve our research combin-
ing Genetic, Cell Biology, Biochemistry, Molecular Biology and

Proteomic techniques.

Department
Developmental Neurobiology

Pilot RNAi Screen in Drosophila Neural Stem Cell Lineages to
Identify Novel Tumor Suppressor Genes Involved in Asym-
metric Cell Division. Manzanero-Ortiz, S., de Torres-Jurado,
A.,Hernandez-Rojas, R. and Carmena, A (2021) International
Journal of Molecular Sciences doi: https://doi.org/10.3390/
ijms222111332

The Case of the Scribble Polarity Module in Asymmetric Neu-
roblast Division in Development and Tumorigenesis. Carme-
na, A. (2020) International Journal of Molecular Sciences
doi: 10.3390/ijms21082865

Eph signaling controls mitotic spindle orientation and cell
proliferation in neuroepithelial cells. Franco, M and Carmena,
A. (2019) Journal of Cell Biology doi: 10.1083/jcb.201807157

Compromising asymmetric stem cell division in Drosophila
central brain: revisiting the connections with tumorigenesis.
Carmena, A. (2018) Fly doi: 10.1080/19336934.2017.1416277

Synergism between canoe and scribble mutations causes
tumor-like overgrowth via Ras activation in neural stem cells
and epithelia.Rives-Quinto, N., Franco, M., de Torres-Jura-
do A., and Carmena, A. (2017) Development doi: 10.1242/
dev.148171

Research Groups - Developmental Neurobiology
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Specifically, we are interested in studying and contributing to

answering three fundamental questions in the field:

1.- What are the mechanisms that regulate the asymmetry of
the division to finally render two different daughter cells? Our
model system for answering this question are the embryonic
and larval neuroblasts, the neural stem cells of the Drosophila

central nervous system.

2.- What are the mechanisms that control the “switch” between
a symmetric to an asymmetric mode of cell division? Our mod-
el system for answering this question is the “Optic Lobe of the

Drosophila larval brain”.

3.- What are the connections between asymmetric cell division
and tumorigenesis? Our model system is the type Il neuroblasts

of the Drosophila larval brain.

@ Visit the group website for more information

Principal Investigator
Ana Carmena

PhD Investigator
Maribel Franco Redrejo

PhD Students
Ana de Torres Jurado
Sandra Manzanero Ortiz


https://in.umh-csic.es/en/grupos/asymmetric-division-of-neural-stem-cells-in-development-and-tumorigenesis/
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Mechanisms of growth control and cancer

Maria Dominguez

Principal Investigator
Maria Dominguez Castellano

PhD Investigators
Dolors Ferrés Marco
Diana M. Vallejo Martinez
Isabel Adrados Moran
Lucia Garcia-Lépez

PhD Students
Roberto Santoro
Ernesto Saez-Carrion
Daniel Tendero Lopez

Master Student
Lucia Lopez Gil

Research Groups - Developmental Neurobiology
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CSIC

Technical Staff
Esther Ballesta Illan
Laura Mira Valdelvira

Maria Trinidad Macia Pérez
Alicia Estirado Bronchalo
Clara Serrano Navarro
Juan Ramén Guirado Roig

Administration
Rosa Sanchez Cayuela

Professor Colaborator
Dr. Jorge Bolivar (Universidad de Cadiz)
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Mechanisms of growth control and cancer

Our research focuses on the molecular
mechanisms behind high-order growth
control and tumorigenesis. This research

is concentrated in two areas:

Two matching sides. Animal size is re-
markably constant within species despite
disturbances. This constancy is most im-
pressive when we consider how the left
and right parts, like our legs or an insect's
wings, growing separately during ontog-
eny can attain an exact match in size and
shape. Bilateral asymmetry reflects the
genetic and environmental stress during
development, and such variation, if left
uncorrected, can impact locomotion,
vision, feeding, or balance. 'Fluctuating
asymmetry' is a valuable index to expose
factors associated with buffering size var-
iations and some medical conditions. For
example, using that index, we have found

that the high-order control of growth that

results in perfect bilateral symmetry re-
sides in the nervous system and requires
extensive communication between grow-
ing organs and neurons through the re-
laxin hormone ILP8 and its receptor Lgr3.
Flies deficient in the hormone llp8, or
with its receptor silenced in the nervous
system, cannot maintain perfect sym-
metry, display more varied size, and are
more vulnerable to diseases like cancer.
Factors linked to fluctuating asymmetry
are associated with fitness, genetic quali-

ty, and resilience.

Making inroads into cancer pathways
and therapeutics. We have pioneered
high-throughput ~ unbiased  genetic
screens in vivo to identify combinations
of genes that drive tumour initiation and
metastasis. These studies have identified
new links to cancer, including coopera-

tion between epigenetic silencers of the

Body-fat sensor triggers ribosome
maturation in the steroidogenic
gland to initiate sexual maturation in
Drosophila. Juarez-Carrefio, S., Vallejo,
D. M., Carranza-Valencia, J., Palomi-
no-Schétzlein, M., Ramon-Cafiellas, P.,
Santoro, R., de Hargtog, E., Ferres-Mar-
co, D., Romero, A., Payette Peterson,
H., Ballesta-Illan, E., Pineda-Lucena,
A., Dominguez MS§., & Morante, J§
(2021) cell Reports 2021, 12;37(2),
109830. https://doi.org/10.1016/j.cel-
rep.2021.109830

Ecdysone-Induced 3D  Chromatin
Reorganization Involves Active En-
hancers Bound by Pipsqueak and
Polycomb. Gutierrez-Perez |, Jor-
dan-Rowley J, Lyu X, Valadez-Gra-
ham V, Vallejo DM, Ballesta-lllan E,
Lopez-Atalaya JP, Kremsky I, Caparros
E, Corces VGS§, Dominguez M§ (2019)
Cell Reports 2019 Sep 3; 28(10):
pp2715-2727.e5. doi: 10.1016/j.cel-
rep.2019.07.096

Research Groups - Developmental Neurobiology

Notch and EGFR regulate apopto-
sis in progenitor cells to ensure gut
homeostasis in Drosophila. Reiff T,
Antonello ZA, Ballesta-Illan E, Mira
L, Sala S, Navarro M, Martinez LM,
Dominguez M§ (2019) EMBO J. 2019
Oct 4;38(21):e101346. Epub 2019
Sep 30. https://doi.org/10.15252/
embj.2018101346

PI3K/Akt Cooperates with Oncogenic
Notch by Inducing Nitric Oxide-De-
pendent Inflammation. Villegas SNS§,
Gombos R, Garcia-Lépez L, Gutiér-
rez-Pérez |, Garcia-Castillo J, Vallejo
DM, Da Ros V, Ballesta-Illan E, Mihaly
J, Dominguez M§ (2018) Cell Re-
ports 2018 Mar 6; 22(10):2541-2549.
doi: 10.1016/].celrep.2018.02.049
PMID:29514083

A brain circuit that synchronizes
growth and maturation revealed
through Dilp8 binding to Lgr3

Vallejo DM, Juarez-Carrefio S, Bolivar J,
Morante J§, Dominguez M§ (2015) Sci-
ence 2015 Nov 13;350(6262):aac6767.
doi: 10.1126/science.aac6767
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Polycomb family (Pipsqueak) and Notch
in malignant transformation, identified
ligands of Notch, Serrate and JAGGED, as
targets of miR-200 microRNA, or collabo-
ration between Notch and the Pten/PI3K
pathway, which have been extensively
validated in other animals and human
cancers. We recently reported a cost-ef-
fective, high-throughput drug screening
platform using tumour-bearing flies that
capture alterations found in certain hu-
man cancers. These studies have identi-
fied the FDA-approved Montelukast and
Zileuton's anti-asthmatic medicines that
could be repositioned to treat leukaemia.
These pharmacogenetic studies have
also determined that PTEN deficiency
facilitates tumorigenesis via a nitric ox-
ide (NO)-dependent inflammation that
requires the production of leukotrienes
derived from arachidonic acid that acts

locally and systemically.
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Development and assembly of bilateral neural circuits

The precise wiring of the nervous system relies on the proper
navigation of neuronal axons when they are trying to reach their
final targets in the developing brain in order to establish precise
connections with other neurons. Axon growth cones change their
response as they grow and move from one intermediate target
to the next one guided by the concerted action of attractive and
repulsive molecules. Many of the main families of axon guidance
molecules and their respective receptors involved in this process
have been described but the regulatory mechanisms triggering
axonal reprogramming from a decision point to the next one are
poorly characterized. Growth cone plasticity is at play all over the
developing nervous system and we use the mammalian visual
system as a model to uncover the transcriptional, epigenetic (con-
text-specific) and activity-dependent mechanisms that regulate
axon pathfinding and circuit assembly. We also investigate to what
extent our discoveries in the visual system apply to other circuits
in the CNS.

Department
Developmental Neurobiology

Bilateral visual projections exist innon-teleost bony fish and predate the
emergence of tetrapods. Vigouroux RJ, Duroure K, Vougny J, Albadri S, Ko-
zulin P, Herrera E, Nguyen-Ba-Charvet K, Braasch |, Suarez R, Del Bene F*,
Chédotal A" (2021) Science 372(6538):150-156

A Zic2-regulated switch in a non-canonical Wnt/R-catenin pathway
is essential for the formation of bilateral circuits. Morenilla-Palao C ,
Lopez-Cascales MT, Lopez-Atalaya JP, Baeza D, Calvo L, Barco A, Herrera E
(2020) Science Advances 6(46): eaaz8797

A Retino-retinal Projection Guided by Unc5c Emerged in Species with Ret-
inal Waves. Murcia-Belmonte V, Coca Y, Vegar C, Negueruela S, de Juan
RomeroC, Valifio A, Sala S, DaSilva R, Kania A, Borrell V, Martinez LM, Er-
skine L, Herrera E (2019) Current Biology 29(7):1149-1160

The peripheral eye: A neurogenic area with potential to treat retinal
pathologies? Fernandez-Nogales M, Murcia-Belmonte V, Yu Chen H, Her-
rera E (2018) Progress in Retinal and Eye Research 68:110-123

The Ciliary Margin Zone of the Mammalian Retina Generates Retinal Gan-
glion Cells Marcucci F, Murcia-Belmonte V, Wang Q, Coca Y, Ferreiro-Galve
S, Kuwajima T, Khalid S, Ross M.E., Mason C, Herrera E* (2016) Current
Biology 1(12): 3152-3164. Cover caption.
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Development, plasticity and reprogramming of

sensory circuits

Ourresearch team runs several related projects studying the cel-
lular and molecular mechanisms involved in the development
of connections in the brain. In particular, our aim is to uncover
the principles underlying the development and specification
of sensory circuits, maintenance and ultimately the rewiring of
connections, through an integrated and innovative experimen-

tal programme.

In the mature cerebral cortex, sensory modalities are segregat-
ed into specialized areas known as primary sensory cortices. So
that cortical areas ultimately respond to a specific sensory stim-
ulus, this segregation is thought to occur during development,
and it is first instructed by intrinsic factors and later by sensory
experience. We hypothesize that rewiring and plasticity events
can be triggered by activity-dependent mechanisms in the sen-
sory stations such as the thalamus or the superior colliculus.

Three major questions are been focused in the laboratory: i) the
activity-dependent mechanisms involved in sensory circuits de-
velopment, ii) the role of the thalamus and its connectivity in
the neuroplastic cortical changes following sensory deprivation,

and iii) reprogramming thalamic cells for circuit and sensory

Department
Developmental Neurobiology
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restoration. We are also developing novel animal models for de-
termining the role of thalamocortical input in cortical functional
specification and plasticity.

Within these projects we are using several experimental pro-
grammes, these include: functional neuronal imaging, manip-
ulation of gene expression in vivo, cell and molecular biology,
biochemistry, cell culture and electrophysiology. We have also
used gain-and loss-of-function experiments to help unravel new
mechanisms involved in the development and rewiring of this
major axonal tract (see Science Advances 2021; Science 2019;
CurrOpiNeurob 2018; NatComm 2017; Cerebral Cortex 2016;
EMBO Reports 2015; Current Biology 2014, Nature Neuroscience
2012, Journal of Neuroscience 2012, Current Biology 2011, Neu-
ron 2011, PLoS Biology 2009, J Neurosci 2007, Cell 2006, Nat Rev
Neurosci 2003).

We expect that the results derived from our investigations will
contribute to our understanding of how reprogramming of corti-
cal wiring takes place following brain damage and how cortical

structure is maintained.

Spontaneous activity in developing thalamic and cortical sensory net-
works.Martini FJ, Guillamén-Vivancos T, Moreno-Juan V, Valdeolmillos
M, Lopez-Bendito G. (2021) Neuron Aug 18;109(16):2519-2534

Astrocytes and neurons share region-specific transcriptional signa-
tures that confer regional identity to neuronal reprogramming. Her-
rero-Navarro A, Puche-Aroca L, Moreno-Juan V, Sempere-Ferrandez
A, Espinosa A, Susin R, Torres-Masjoan L, Leyva-Diaz E, Karow M,
Figueres-Ofiate M, Lopez-Mascaraque L, Lopez-Atalaya JP, Berninger
B, Lopez-Bendito G. (2021) Sci Adv. Apr 7;7(15):eabe 8978

Prenatal activity from thalamic neurons governs the emergence of
functional cortical maps in mice Anton-Bolafios N, Sempere-Fer-
randez A, Guillamoén-Vivancos T, Martini FJ, Pérez-Saiz L, Gezelius H,
Filipchuk A, Valdeolmillos M, Lépez-Bendito G (2019) Science Jun
7,364(6444):987-990.

Developmental interactions between thalamus and cortex: a true love
reciprocal story. Anton Bolafios N, Espinosa Martinez A, Lopez-Bendito
G. (2018) Curr Opin Neurobiol Oct (52)33-41

Prenatal thalamic waves regulate cortical area size prior to sensory
processing. Moreno-Juan V, Filipchuk A, Antén-Bolafios N, Mezzera C,
Gezelius H, Andrés B, Rodriguez-Malmierca L, Susin R, Schaad O, lwa-
sato T, Schiile R, Rutlin M, Nelson S, Ducret S, Valdeolmillos M, Rijli FM,
Lopez-Bendito G (2017) Nat Commun. Feb 3;8:14172.
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Neurobiology of mental, neurodegenerative and

neuro-oncological diseases

Our laboratory studies the structural and functional development
of the cerebral cortex and associated circuits. Through experimen-
tal and genetic manipulations, we address the study the molecu-
lar and cellular mechanisms of the brain development of motor
and limbic cortical regions, including their connectivity and basic
circuitry setup and postnatally the functional roles. The results ob-
tained experimentally and by the generation of murine and human
cell models of neurodegenerative diseases (amyotrophic lateral
sclerosis, multiple sclerosis, lissencephaly, cerebellar ataxias, au-
tistic spectrum disorders, etc.), are also of our interest for building
bridges of knowledge for the initiation and implementation of cell
therapies and future clinical trials. Based on similar experimental
approaches we study the mechanisms of infiltration and immuno-

logical conditioning of Glioblastoma multiforme.

Department
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Abnormalities in Cortical GABAergic Interneurons of the Primary Mo-
tor Cortex Caused by Lisl (Pafahlbl) Mutation Produce a Non-drastic
Functional Phenotype. Dominguez-Sala E, Valdés-Sanchez L, Canals S,
Reiner O, Pombero A, Garcia-Lopez R, Estirado A, Pastor D, Geijo-Barrien-
tos E, Martinez S. (2022) Front Cell Dev Biol. 2;10:769853. doi: 10.3389/
fcell.2022.769853. eCollection 2022.

Interneuron Heterotopia in the Lis1 Mutant Mouse Cortex Underlies a
Structural and Functional Schizophrenia-Like Phenotype. Garcia-Lopez R,
Pombero A, Estirado A, Geijo-Barrientos E, Martinez S. (2021) Front Cell
Dev Biol. 13;9:693919. doi: 10.3389/fcell.2021.693919. eCollection 2021.

Netrin 1-Mediated Role of the Substantia Nigra Pars Compacta and Ventral
Tegmental Area in the Guidance of the Medial Habenular Axons. Company
V, Andreu-Cervera A, Madrigal MP, Andrés B, Almagro-Garcia F, Chédotal A,
Lopez-Bendito G, Martinez S, Echevarria D, Moreno-Bravo JA, Puelles E.
(2020) Front Cell Dev Biol 10.3389/fcell.2021.682067

Intramuscular Injection of Bone Marrow Stem Cells in Amyotrophic Lat-
eral Sclerosis Patients: A Randomized Clinical Trial. Geijo-Barrientos E,
Pastore-Olmedo C, De Mingo P, Blanquer M, Gémez Espuch J, Iniesta
F, Iniesta NG, Garcia-Herndndez A, Martin-Estefania C, Barrios L, Mo-
raleda JM, Martinez S. (2020) Front Neurosci. 24;14:195. doi: 10.3389/
fnins.2020.00195.

Glioblastoma ablates pericytes antitumor immune function through
aberrant up-regulation of chaperone-mediated autophagy. Valdor R,
Garcia-Bernal D, Riquelme D, Martinez CM, Moraleda JM, Cuervo AM, Ma-
cian F, Martinez S. (2019) Proc Natl Acad Sci. 8;116(41):20655-20665. doi:
10.1073/pnas.1903542116. Epub 2019 Sep 23.
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Early neurogenesis and brain maturation

During development, the release of circulating steroid hor-
mones from neuroendocrine circuits induces a shift from juve-
nile growth to sexual maturation in humans and insects alike.
The initiation of this change is a strictly controlled process, re-
quiring the evaluation of checkpoints based on nutrient levels
and growth status to decide whether to activate these neuroen-
docrine circuits and release steroids that trigger maturation or

continue juvenile development.

How exactly these external and internal cues are integrated to
dictate when an animal can reach sexual maturity, as well as
what molecular and cellular mechanisms acting at the level of
neuroendocrine cells trigger this critical decision, remains a fas-

cinating mystery.

Department
Developmental Neurobiology

Body-Fat Sensor Triggers Ribosome Maturation in the
Steroidogenic Gland to Initiate Sexual Maturation in
Drosophila. S. Juarez-Carrefio, DM Vallejo, M. Palomi-
no-Schatzlein, P. Ramon-Carfiellas, R. Santoro, J. Carran-
za-Valencia, E. de Hartog, D. Ferres-Marco, A. Romero,
H. Payette Peterson, E. Ballesta-lllan, A. Pineda-Luce-
na, M. Dominguez®, J. Morante* (2021) Cell Reports
37(2):109830

Neurogenesis from embryo to adult - lessons from flies
and mice. H. Mira, J. Morante (2020) Frontiers in Cell
and Developmental Biology 8:533

From early to late neurogenesis: Neural progenitors
and the glial niche from a fly's point of view. P. Ra-
mon-Cafiellas, H. Payette Peterson, J. Morante. (2019)
Neuroscience 399: 39-52

Abrain circuit that synchronizes growth and maturation
revealed through Dilp8 binding to Lgr3. D.M. Vallejo#, S.
Juarez-Carrefiof#, J. Bolivar, J. Morante*, M. Dominguez*
(2015) Science 350(6262):aac6767

The conserved mir-8/mir-200 microRNA defines a gli-
al niche that controls neuroepithelial expansion and
neuroblast generation in Drosophila. J. Morante®, D.M.
Vallejo, C. Desplan, M. Dominguez (2013) Developmen-
tal Cell (Cover caption) 27(2): 174-187
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Childhood obesity, the prevalence of which is increasing to
pandemic proportions, has been associated with precocious
puberty in girls. On the other hand, malnutrition and intensive
physical training can delay puberty. Previous work in mice and
humans has also shown that a deficiency of leptin, a hormone
secreted by fat cells, or its receptors, which signal the amount
of energy stores in the body in neuroendocrine circuits, leads to
hyperphagia, early-onset obesity and delayed or complete ina-

bility to initiate the pubertal transition.

By using Drosophila, we aim to uncover the molecular and cel-
lular mechanisms and neuroendocrine circuits required for the

regulation of sexual maturation and body weight control.

@ Visit the group website for more information
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Development, wiring and function of cerebellar circuits

The goal of the lab is understanding how early alterations of
the cerebellum are related to diverse neurodevelopmental dis-
orders. The questions we pursue are grounded in determining,
from a developmental perspective, how cerebellar abnormali-

ties impact on the brain function.

We combine mouse genetics to develop animal models with
cerebellar alterations, state-of-the-art histological, cellular, mo-
lecular biology methods and techniques, transcriptomics and

functional analyses.

Our ultimate goal is to understand the contribution of the cere-
bellum to cognition in both typical development and develop-
mental disorders and to translate this knowledge into clinical

applications.

@ Visit the group website for more information
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PhD Student
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Master Student
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Raquel Murcia Ramén

Administration
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Our research is focused in two main research lines:

- Understanding cerebellar long-range connectivity that relays
cerebellar output to diverse brain areas. We aim to elucidate
how the cerebellum influences the development and function
of remote brain circuits, with particular interest on the cerebellar

modulation of the developing cortical circuits.

- Investigating the development and assembly of local cerebel-
lar circuits. We seek to determine basic regulatory mechanisms
underlying the formation and function of these circuits and how
alterations in these processes derive in an abnormal function of

the cerebellum.

Department
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Neural Stem Cells Direct Axon Guidance via Their Radial Fib-
er Scaffold. Kaur N*,Han W*, Li Z*, Madrigal MP, Shim S, Po-
chareddy S, Gul-den FO, Li M, Xu X, Xing X, Takeo Y, Li Z, Lu K,
Imamura Kawasawa Y, Ballester-Lurbe B, Moreno-Bravo JA,
Chédotal A, Terrado J, Pérez-Roger I, Koleske AJ, Sestan N.
(2020) Neuron doi: 10.1016/j.neuron.2020.06.035.

Remotely Produced and Axon-Derived Netrin-1 Instructs
GABAergic Neuron Migration and Dopaminergic Substantia
Nigra Development. Brignani S*,Raj DA*, Schmidt ER, Didiik-
ct O, Adolfs Y, De Ruiter A, Rybiczka-Tesulov M, Verhagen M,
van der Meer C, Broekhoven M, Moreno-Bravo JA, Grossouw
L, Dumontier E, Cloutier JF, Chédotal A, Pasterkamp RJ.
(2020) Neuron doi: 10.1016/j.neuron.2020.05.037.

Synergistic Activity of Floor-Plate- and Ventricular-Zone-De-
rived Netrin-1in Spinal Cord Commissural Axon Guidance.
Moreno-Bravo JA®,Roig Puiggros S*, Mehlen P, Chédotal A
(2019) Neuron doi: 10.1016/j.neuron.2018.12.024.

Commissural neurons transgress the CNS/PNS boundary
in absence of ventricular zone-derived netrin 1.
Moreno-Bravo JA®,Roig Puiggros S*, Blockus H, Dominici C,
Zelina P, Mehlen P, Chédotal A. (2018) Development doi:
10.1242/dev.159400.

Floor-plate-derived netrin-1 is dispensable for commissural
axon guidance. Dominici C*,Moreno-Bravo JA®, Puiggros
SR, Rappeneau Q, Rama N, Vieugue P, Bernet A, Mehlen P,
Chédotal A (2017) Nature doi: 10.1038/nature22331.
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Cell plasticity in development and disease

For the last almost 30 years, the group has been studying cell
movements and plasticity in health and disease. We study the
epithelial to mesenchymal transition (EMT), a fundamental pro-
cess during embryonic development to allows cells to delami-
nate and migrate towards their final destinations. We described
how different transcription factors, the so-called EMT-TFs, are
activated in different vertebrates to regulate massive cell move-
ments during gastrulation, neural crest migration or organ posi-
tioning. We have extended our studies to biomedical research,
as we found that pathological activation of these factors in the
adult leads to several prominent pathologies, including cancer
and fibrosis. As such, an aberrant activation of the EMT pro-
gramme in tumours leads to acquisition of invasive and migra-
tory properties, required for cancer dissemination and progres-
sion to the metastatic disease.

The EMT is a very complex process in which different EMT
transcription factors (EMT-TFs) promote different plasticity
programs in embryonic and cancer cells. How the EMT-TFs or-
chestrate these programs and, specially, how the highly plastic
partial EMT states can trigger the development of fibrosis or in-

fluence metastatic potential and therapy resistance is not well

Antifibrotic drugs as therapeutic tools in resist-
ance melanoma.
MA. (2021)

Sanchez-Laorden, B. and Nie-
to, EMBO Mol. Med. 14(3):e15449
In primary airway epithelial cells, the unjamming
transition is distinct from the epithelial-to-mesen-
chymal transition. Mitchel, J.A,, Das, A., O'Sullivan,
M.J., Stancil, IT., De-Camp, S.J., Koehler, S., Oca-
fia, O.H., Butler, JP, Fred-berg, J.J., Nieto, M.A,
Bi, D., Park, JA. (2020) Nat Commun. 11, 5053.

Reply to: Zebrafish prrx1 mutants have normal hearts.
Castroviejo,N.,Ocafia,0.H.,Rago.L.,Coskun,H.,Ar-cas,A.,
Galceran, J. and Nieto, M.A. (2020) Nature 585, E17-E19.

50+ shades of EMT in 20 years of embryo-cancer bond-
ing. Nieto, M.A. (2020) Nat. Rev. Mol. Cell. Biol. 21, 563

Genetic Fate Mapping of Transient Cell Fate Reveals
N-Cadherin Activity and Functionin Tumor Metastasis. Li,
Y,Lv,Z.,Zhang,S.,Wang, Z.,He, L., Tang, M., Pu, W., Zhao,
H.,Zhang, Z.,Shi,Q.,Cai, D., Wu,M.,Hu, G., Lui, K.O., Feng,
J., Nieto, M.A. and Zhou, B. (2020) Dev Cell 54, 593-607.
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understood. We are characterizing the programmes induced by
different EMT-TFs and have developed new models to investi-
gate EMT-TF expression codes and signalling pathways that can
discriminate EMT states and predict cell behaviour and progno-
sis in pathological contexts, including organ fibrosis, breast can-
cer and melanoma. We are also characterizing novel functions
of these EMT-TFs during neural crest development, neuronal
differentiation, vascular integrity and brain metastasis. In sum-
mary, our main contribution has been showing how reactivation
of developmental programmes in the adult leads to the pro-
gression of devastating pathologies. This aberrant reactivation
can be considered a sign of defective homeostasis, leading to
diseases whose prevalence increases with aging, such as cancer

and organ degeneration by fibrosis.

Our ultimate goal is to gain insight into the mechanisms that
drive cellular plasticity in these devastating diseases. We are
actively working in newly generated animal models to try to
prevent or attenuate the loss of tissue homeostasis, in order to
propose better anti-metastatic therapies and to promote tissue

regeneration.

@ Visit the group website for more information
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Molecular neurogenetics

One of the most important issues in Developmental Neurobiol-
ogy is to elucidate how the large number and rich cellular diver-
sity of the brain is generated in such a precise spatio-temporal
manner. Our work focuses on the regulation of neural progen-
itor cells proliferation and neurogenesis. We are particularly in-
terested on the regulation of the balance between neural prolif-
eration and neuronal differentiation during the development of
the nervous system since this is essential for its proper growth,
structure, and function. Our goal is to identify genes and to un-
ravel molecular mechanisms underlying these cellular process-
es. At this end, we are using the proliferation centres of the larval
optic lobe (OL) of Drosophila melanogaster as an experimental
model system. At the same time, we are interested on how ge-
netic alterations of these genes may contribute to developmen-

tal neuropathologies.

Following this approach, we identified the gene minibrain (mnb,
also called DyrklA in vertebrates) as a major regulator of neu-
ral progenitor cell proliferation and neurogenesis in Drosophila.
Mnb/DyrkiA encodes a very well evolutionary conserved pro-

tein-kinase, which play several functions through brain develop-

@ Visit the group website for more information
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ment. We are focusing on its roles in the regulation of neural pro-
liferation, cell cycle, neurogenesis, and neuronal differentiation,
unravelling the underlying molecular mechanisms. Remarkably,
happloinsuficiency of DYRKIA causes an intellectual disability
syndrome characterized by microcephaly. Mnb/DyrkiA has also
raised great interest because it is one of the most interesting
candidate genes for the neuropathologies of Down Syndrome
(DS). As a matter of fact, the MNB/DYRKIA kinase is presently
considered a suitable drug target for DS neuropathologies. We
are using experimental models to determine what cellular func-
tions and molecular mechanisms are altered by an excess and
a loss of Mnb/Dyrk1 function to generate neurobiological altera-
tions reminiscent of DS and microcephaly neuropathologies. We
are also testing the suitability of MNB/DYRK1A kinase inhibitors
to interfere with neuronal functions as a prospect to apply phar-

macological therapeutic approaches to DS neuropathologies.

Finally, we are studying the integration of Mnb/Dyrk1A, proneu-
ral genes and Notch signaling pathways in the regulation of the

neuroepithelial-neuroblast transition at the larval OL.

A novel proneural function of Asense, inte-grated with L'sc
and Notch, promotes the Neuroepi-thelial to Neuroblast
transition. Mercedes Martin, Mirja N. Shaikh, Francisco
Gutierrez-Avino, Francisco J. Tejedor. (2021) bioRxiv doi:
https://doi.org/10.1101/2021.04.15.440037

Mnb/Dyrk1A orchestrates a transcriptional network at
the transition from self-renewing neurogenic progenitors
to postmitotic neuronal precursors. Mirja N. Shaikh, and
Fran-cisco J. Tejedor. (2018) J. Neurogenet 32(1) 37-50

Minibrain drives the Dacapo-dependent cell cycle exit of
neurons in the Drosophila brain by promoting asense and
prospero expression Shaikh MN, Gutierrez-Avifio F, Colon-
ques J, Ceron J, Hammerle B, Tejedor FJ. (2016) Develop-
ment 143(17):3195-205.

DYRK1A: a potential Drug Target for Multiple Down Syndrome
Neuropathologies. Walter Becker, Ulf Soppa and Francisco J.
Tejedor (2014) CNS Neurol Disord-Drug Targets 13, 26-33

Transient expression of Mnb/Dyrk1A couples cell cycle exit
and differentiation of neuronal precursors by inducing
p27KIP1 expres-sion and suppressing NOTCH signalling.
Hammerle B, Ulin E., Guimera J, Becker W, Guillemot F,
and Tejedor F.J (2011) Development 138, 2543-2554 DOI:
10.1242/dev.066167
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Plasticity of brain networks

How are memories encoded, stored, and retrieved in our brains?
Experience-dependent modulations of synaptic strength shape
the functional structure of the brain, recruiting relevant net-
works in a particular context and supporting behavioral adap-
tation. Little is known, however, about how synapse dynamics
are transformed into network dynamics. We have demonstrated
that brain circuits involved in learning and memory are function-
ally reorganized after local potentiation of synaptic transmission
in the hippocampus. We are currently investigating the mech-
anisms underlying this network reorganization, focusing on
short- and long-term synaptic plasticity and neuromodulation.
To this end we combine functional magnetic resonance imaging
(fMRI) with electrophysiological techniques and deep brain mi-

crostimulation, in murine models of learning and memory.

Department
Cellular and Systems Neurobiology

Different theta frameworks coexist in the rat hippocampus and
are coordinated during memory-guided and novelty tasks.
Lopez-Madrona VJ , Pérez-Montoyo E, Alvarez-Salvado E, Moratal
D,Herreras O, Pereda E, Mirasso CR, Canals S*. (2020) eLife 9:e57313

Chronic alcohol consumption alters extracellular space geometry
and transmitter diffusion in the brain. De Santis S, Cosa-Linan A,
Garcia-Hernandez R, Dmytrenko L, Vargova L, Vorisek I, Stopponi S,
Bach P, Kirsch P, Kiefer F, Ciccocioppo R, Sykova E, Moratal D, Som-
mer WH, Canals S* (2020) Science Adv 6(26), eaba0154

Microstructural White Matter Alterations in Men With Alcohol Use
Disorder and Rats With Excessive Alcohol Consumption During Ear-
ly Abstinence. De Santis S, Bach P, Pérez - Cervera L, Cosa-Linan A,
Weil G, Vollstadt - Klein S, Hermann D, Kiefer F, Kirsch P, Ciccociop-
po R, Sommer WH*, Canals S* (2019) JAMA Psych. 76(7), 749 - 758

Finding influential nodes for integration in brain networks using op-
timal percolation theory. Gino Del Ferraro, Andrea Moreno, Byung-
joon Min, Flaviano Morone, Ursula Pérez-Ramirez, Laura Pérez-Cer-
vera, Lucas C. Parra, Andrei Holodny, Canals S* & Hernan A. Makse*
(2018) Nat. Commun. 9(1):2274 doi: 10.1038/s41467-018-04718-34

Multi-modal MRI classifiers identify excessive alcohol consumption
and treatment effects in the brain Cosa A, Moreno A, Pacheco-Tor-
res J, Ciccocioppo R, Hyytid P, Sommer WH, Moratal D, Canals S*
(2017) Addict Biol. 22(5):1459-1472
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The same cellular mechanisms that mediate experience-de-
pendent neuroplasticity and allow learning from, and react to,
changes in the environment can also be activated by drugs of
abuse. Human and animal studies indicate that the refracto-
ry nature of addiction results from drug-induced stimulation
of reward-related learning networks. As a consequence, drug
seeking behavior becomes hard-wired in the addict’s brain. By
applying the same multidisciplinary approach, we investigate
the functional and structural reorganization of brain networks

supporting addiction and relapse.

We use and develop state-of-the-art MRI tools to investigate the
transformations that occur from the microscopic to the macro-
scopic organizational levels when a new memory is formed, or a

pathological process develops.

@ Visit the group website for more information
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Sensory transduction and nociception

Mammalian somatic sensory receptors are highly specialized
structures devoted to the precise detection of thermal, mechan-
ical, and chemical stimuli, both innocuous and noxious, that
impinge upon the organism from the environment. They also
monitor the internal state of the organism. Activation of these
receptors by specific stimuli gives rise to an electrical signal pro-
portional to the intensity and duration of the incoming stimulus.
This neural message travels to the brain, eventually evoking dis-

tinct sensations.

Our research group is interested in the analysis of the cellular
and molecular mechanisms that determine the activation of
thermoreceptors, low- and high-threshold mechanoreceptors,
as well as polymodal and silent nociceptors. We are trying to
identify the cellular and molecular determinants of stimulus
specificity, and the mechanisms that give rise to the different
response thresholds. To this end, we use different experimental
approaches, ranging from the transcriptional profiling of sub-
populations of sensory neurons, optopharmacology, the molec-
ular analysis of transduction ion channels and receptor mole-
cules, recordings of sensory nervous activity inisolated cells and
single neurons in anesthetized animals to behavioral analysis in

different animal models of chronic pain.

@ Visit the group website for more information
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We are examining the problem of sensory transduction at dif-
ferent conceptual levels. From a reductionist point of view, we
are trying to establish which transduction molecules and which
cellular mechanisms give rise to the preferential response to a
particular stimulus and how they are modulated. In a more in-
tegrative approach, we are also trying to define the functional
relationships between different transduction molecules, the
ion channels involved in neuronal excitability and intracellular
signal transduction pathways in sensory receptor neurons. The
final goal is to obtain an integrated view of their cellular mech-
anisms for stimulus detection and the coding of these stimuli
into a discharge of nerve impulses with a defined temporal se-
quence. We are also exploring the biological significance of this
sensory message in the regulation of bodily functions. The anal-
ysis includes the search for selective pharmacological agents
capable of interfering with the different steps of the transduc-
tion process or their modulatory mechanisms. An additional
important research line of our group involves the analysis of the
short- and long-term cellular and molecular changes that occur
in primary sensory neurons during pathological process such as
lesions and inflammation. Finally, we have collaborations with
other national and international research groups interested in

pain mechanisms and the functional study of ionic channels.

Constitutive Phosphorylation as a Key Regulator of TRPM8 channel func-
tion. Bastian Rivera, Claudio Moreno, Boris Lavanderos, Ji Yeon Hwang,
Jorge Fernandez-Trillo, Kang-Sik Park, Patricio Orio, Félix Viana, Ro-
dolfo Madrid and Maria Pertusa. (2021) The Journal of Neuroscience
41:8475-8493 DOI:10.1523/JNEUROSCI.0345-21.2021.

Piezo2 mediates low-threshold mechanically-evoked pain in the cornea.
Jorge Fernandez-Trillo, Danny Florez-Paz, Almudena Ifiigo-Portugués,
Omar Gonzalez-Gonzalez, Alejandro Gonzalez, Félix Viana, Carlos Belmon-
te and Ana Gomis. (2020) The Journal of Neuroscience 40:8976-8993.
DOI:10.1523/JNEUROSCI.0247-20.2020

The immunosuppressant macrolide tacrolimus activates cold-sensing
TRPM8 channels. Jose Miguel Arcas, Alejandro Gonzalez, Omar Gonza-
lez-Gonzalez, Federico Bech, Lusine Demirkhanyan, Eleonora Zakharian,
Carlos Belmonte, Ana Gomis and Félix Viana. (2019) The Journal of Neuro-
science 39:949-969. DOI:10.1523/JNEUROSCI.1726-18.2018

Hyaluronan modulates TRPV1 channel opening, reducing peripheral nocic-
eptor activity and pain. Rebeca C, Luis E, Taberner F.J., Fernandez-Ballester
G, Ferrer-Montiel A, Balazs E.A., Gomis A, Belmonte C, de la Pefia E. (2015)
Nature Communications DOI:10.1038/ ncomms9095

lon channel profile of TRPM8 cold receptors reveals a role of TASK-3 po-
tassium channels in thermosensation. Morenilla-Palao C, Luis E, Fernan-
dez-Pefia C, Quintero E, Weaver JL, Bayliss DA, Viana F (2014) Cell Reports
DOI:10.1016/].celrep.2014.08.003.
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Translational imaging biomarkers

Neuroinflammation and neurodegeneration are hot topics for
brain research, and have become very promising targets for the
development of novel treatments with the potential to inter-
vene in pathological conditions. In order to characterize both
aspects of brain tissue in both preclinical and human models,
non-invasive tools are needed to measure biomarkers of the in-
flammatory state, such as glia morphology, and salient features
of the microstructure, such as the level of myelination, the axon-

al diameter and cell density.

Our research focuses on the development, optimization, and
application of innovative magnetic resonance imaging tools
relevant to both basic and clinical research. These tools allow

to obtain maps of several microstructural characteristics in a

Department
Cellular and Systems Neurobiology

Mapping microglia and astrocyte activation in vivo using dif-
fusion MRI. R. Garcia-Hernandez, A. Cerdan Cerdd, A. Trouve
Carpena, M. Drakesmith, K. Koller, D. K. Jones , S. Canals, S.
De Santis. (2022) Science Advances 8:cabq2923.

Chronic alcohol consumption alters extracellular space ge-
ometry and transmitter diffusion in the brain. S. De Santis, A.
Cosa-Linan, R. Garcia-Hernandez, L. Dmytrenko, L. Vargova, .
Vorisek, S. Stopponi, P. Bach, P. Kirsch, F. Kiefer, R. Ciccocio-
ppo, E. Sykova, D. Moratal, W. H. Sommer, S. Canals. (2020)
Science Advances 6:eaba0154.

Multi-shell diffusion imaging reveals gender-specific trajecto-
ries of early white matter degeneration in normal aging. N. To-
schi, R. Arrais Gisbert, L. Passamonti, S. Canals, S. De Santis.
(2019) Neurobiology of aging 86:191-200.

Microstructural White Matter Alterations in Men With Alcohol
Use Disorder and Rats With Excessive Alcohol Consumption
During Early Abstinence. S. De Santis, P. Bach, L. Pérez-Cer-
vera, A. Cosa-Linan, G. Weil, S. Vollstddt-Klein, D. Hermann,
F. Kiefer, PKirsch, R. Ciccocioppo, W. H. Sommer, S. Canals
(2019) JAMA Psychiatry 76(7):749-758.

Diffusion-weighted MRI in neurodegenerative and psychiatric
animal models: experimental strategies and main outcomes.
A. Eed, A. Cerdan Cerdd, J. Lerma, S. De Santis (2020) Journal
of Neuroscience Methods 343:108814. 4.
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non-invasive way and with a translational approach, valid both

in humans and in preclinical models (mice and rats).

With these tools, we intend to characterize biomarkers of struc-
tural integrity throughout life, with special attention to healthy
aging, as well as to identify early biomarkers, which can precede
and predict diseases such as multiple sclerosis and Alzheimer's,
all taking into account the gender dimension. An additional
line of research is dedicated to developing computational ap-
proaches based on machine learning so that the methodologies

developed can be transferred to the clinic.

@ Visit the group website for more information

Principal Investigator
Silvia De Santis

PhD Students
Antonio Cerdan Cerda

Patricia Martinez Tazo

Technical Staff

Aroa Sanz Maroto


https://in.umh-csic.es/en/grupos/translational-imaging-biomarkers/

Principal Investigators
Juana Gallar

M? Carmen Acosta
Victor Meseguer

Assistant Professor
Adolfo Aracil Marco

PhD Investigators
Ariadna Diaz Tahoces
José A. Gomez Sénchez
Susana Quirce Vazquez

Ocular neurobiology

Juana GallarUMH

M® Carmen Acosta .
Victor Meseguer ..

PhD Students

Fernando Aleixandre Carrera
David Ares Suarez

Miguel Delicado Miralles
Almudena Ifiigo Portugués
Laura Rincon Frutos
Enrique Velasco Serna

Master Students
Vicente Miralles Liborio

Technical Staff
Carolina L. Luna Garcia

| A.lfiigo Portugués



IN Annual Report 2021

Ocular neurobiology

The main interest of the Ocular Neurobiology Group (ONG) is to
study the functional activity of sensory nerves from the ocular
surface, responsible forthe genesis of sensations evoked by stim-
ulation of ocular tissues as well as for the trophic maintenance
and protective reflexes ensuring the correct moisturizing of the
ocular surface. Using morphological techniques (studying cor-
neal nerve morphology in fixed and living tissue), electrophysio-
logical techniques (recording nerve activity of sensory receptors
in nerve endings and axons, as well as extracellular recording of
trigeminal ganglion neurons and CNS neurons along the trigem-
inal pathway) and pharmacological and opto-pharmacological
tools to modulate neurons’ activity, and psychophysical studies
(analyzing the characteristics of the sensations evoked by selec-
tive stimulation of the ocular surface), the ONG investigates the
functional characteristics of the primary, thalamic and cortical
neurons innervating the anterior surface of the eye with particu-
lar attention to those neurons participating in ocular sensations

of eye dryness, discomfort and pain.

@ Visit the group website for more information
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The ONG has described 1) the sensitivity of the ocular surface
to selective stimulation in healthy subjects and its changes with
ageing, 2) the correlation between the electrical activity of spe-
cific types of ocular sensory nerves and the different sensations
evoked in humans, 3) the changes in ocular sensitivity in differ-
ent pathologies, after ocular refractive surgery or with the use of
different ophthalmic drugs, and 4) the role of the ocular surface
nerve activity in regulation by CNS of basal and reflex tearing,

and blinking.

At the present time, the ONG studies the neural mechanisms
responsible for the regulation of ocular surface wetness, study-
ing the molecular and cellular mechanisms underlying sensory
transduction, and the role of trigeminal sensory input in the re-
flex regulation of tear production and blinking, as well as their

changes with injury, ageing, dry eye and contact lens wearing.

Unilateral Corneal Insult Also Alters Sensory Nerve Activity in
the Contralateral Eye. Luna C, Quirce S, Aracil-Marco A, Bel-
monte C, Gallar J, Acosta MC. (2021) Front Med (Lausanne)
doi: 10.3389/fmed.2021.767967

Deciphering the Action of Perfluorohexyloctane Eye Drops to
Reduce Ocular Discomfort and Pain. Delicado-Miralles M, Ve-
lasco E, Diaz-Tahoces A, Gallar J, Acosta MC, Aracil-Marco A.
(2021) FrontMed (Lausanne). doi: 10.3389/fmed.2021.709712

Optical Assessment of Nociceptive TRP Channel Function at
the Peripheral Nerve Terminal. Aleixandre-Carrera F, Engel-
mayer N, Ares-Suarez D, Acosta MDC, Belmonte C, Gallar J,
Meseguer V, Binshtok AM. (2021) Int J Mol Sci doi: 10.3390/
ijms22020481

Sodium Channel Blockers Modulate Abnormal Activity of Re-
generating Nociceptive Corneal Nerves After Surgical Lesion.
Luna C, Mizerska K, Quirce S, Belmonte C, Gallar J, Acosta
MDC, Meseguer V. (2021) Invest Ophthalmol Vis Sci. doi:
10.1167/i0vs.62.1.2.

Topical treatment with a mu opioid receptor agonist alle-
viates corneal allodynia and corneal nerve sensitization in
mice. Joubert F, Guerrero-Moreno A, Fakih D, Reboussin E,
Gaveriaux-Ruff C, Acosta MC, Gallar J, Sahel JA, Bodineau
L, Baudouin C, Rostene W, Mélik-Parsadaniantz S, Réaux-Le
Goazigo A. (2020) Biomed Pharmacother. doi: 10.1016/j.bi-
opha.2020.110794.


https://in.umh-csic.es/en/grupos/ocular-neurobiology/
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Physiology of the cerebral cortex
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Physiology of the cerebral cortex

Our group is interested in the study of the basic physiological
mechanisms of the cortical local microcircuits, in particular of
the prefrontal cortex and the anterior cingulated cortex; These
cortical areas are implicated in cognitive functions and very spe-
cially in short term memory or working memory; also, they are
densely innervated by dopaminergic and serotoninergic fibers
originated in the diencephalon and brainstem which contribute
to the modulation of cortical functions. We use intracellular re-
cording with patch electrodes and microelectrodes in pyrami-
dal and non-pyramidal cortical neurons visually identified with
infrared video microscopy and Nomarski optics; in these neu-
rons we record membrane potential and currents and synaptic
responses.

The specific objectives of our work are the study of: i) the intrin-
sic electrophysiological properties of pyramidal and non-py-
ramidal neurons and their modulation by dopamine and sero-
tonin. ii) the mechanisms of excitatory and inhibitory synaptic

transmission in the cortex, the modulation of these mechanisms

Callosal responses in a retrosplenial column.Sempere-Fer-
randez A, Andrés-Bayon B, Geijo-Barrientos E. (2018) Brain
Struct Funct. Apr;223(3):1051-1069. doi: 10.1007/s00429-017-
1529-5. Epub 2017 Oct 28.

Intraventricular injections of mesenchymal stem cells activate
endogenous functional remyelination in a chronic demy-
elinating murine model.Cruz-Martinez P, Gonzalez-Granero
S, Molina-Navarro MM, Pacheco-Torres J, Garcia-Verdugo
JM, Geijo-Barrientos E, Jones J, Martinez S. Cruz-Martinez P,
Gonzélez-Granero S, Molina-Navarro MM, Pacheco-Torres J,
Garcia-Verdugo JM, Geijo-Barrientos E, Jones J, Martinez S.
(2016) Cell Death Dis.May 12;7:2223. doi: 10.1038/cd-
dis.2016.130.

Intra- and Interhemispheric Propagation of Electrophysiolog-
ical Synchronous Activity and Its Modulation by Serotonin in
the Cingulate Cortex of Juvenile Mice. Rovira V, Geijo-Barrien-
tos E. (2016) PLoS One. Mar 1;11(3):e0150092. doi: 10.1371/
journal.pone.0150092. eCollection 2016.

Blocking miRNA Biogenesis in Adult Forebrain Neurons En-
hances Seizure Susceptibility, Fear Memory, and Food Intake
by Increasing Neuronal Responsiveness. Fiorenza A, Lopez-At-
alaya JP, Rovira V, Scandaglia M, Geijo-Barrientos E, Barco A.
(2016) Cereb Cortex. Apr;26(4):1619-1633. doi: 10.1093/cer-
cor/bhu332. Epub 2015 Jan 16.

Developmental alterations of the septohippocampal choliner-
gic projection in a lissencephalic mouse model. Garcia-Lopez
R, Pombero A, Dominguez E, Geijo-Barrientos E, Martinez S.
(2015) Exp Neurol. Sep;271:215-27. doi: 10.1016/j.expneu-
rol.2015.06.014. Epub 2015 Jun 14.
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by dopamine and serotonin and the role of intrinsic properties
in the mechanisms of synaptic integration. iii) the electrophysio-
logical responses of a mouse genetically modified that is a mod-
el of a human cerebral disease: the Lisl gene mutant mouse (in
man, the mutations of the LIS1 gene produce lissencephaly).
The experimental work focused on the last objective is carried
out in collaboration with Dr Salvador Martinez (Institute of Neu-

rosciences).

In addition to the above line of work, and in collaboration with
members of Service of Clinical Neurophysiology of the San Juan
University Hospital, we are developing a clinical research line of
work focused on the study of the mechanisms of generation and
the diagnostic value of the F-wave, which is a late component
of the human electromyogram (EMG); this electrophysiological
responseisimportantin the diagnosis of diverse neuromuscular
diseases and also it can be used to study the excitability of spinal

motor neurons in normal and pathological conditions.

Department
Cellular and Systems Neurobiology
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Behavior of organisms

We search for principles of life & mind in animals and humans.
Combining high-resolution experiments, computational and the-
oretical biology, and continental philosophy, we study action-per-
ception loops across species, from flies and worms to mice and
robots. Our most recent research concentrates on human cogni-

tion and consciousness in the real world

@ Visit the group website for more information

Department
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Synaptic neuromodulation

Neuromodulators expand the abilities of
neuronal networks to process informa-
tion and to perform fine-tuning compu-
tations that impact cognition, emotion,
and behavior. Despite their key role, the
molecular mechanisms orchestrating
neuromodulatory function in the central
nervous system (CNS) are much more
unknown than those of inhibitory and
excitatory transmission. This scenario is
largely due to the technical challenge of
unambiguously link specific neuromodu-
lator release events to their physiological
and behavioral functions. To address this
question, our group is implementing a
multidisciplinary strategy to explore dif-
ferent aspects of neuromodulatory func-
tion to understand how these circuits are
affected during natural aging and neuro-
degeneration. We currently work on three

main research lines:

1) Hypothalamic neuropeptides: Release

mechanism and synaptic function

We employ live cell imaging technologies
to explore neuropeptide-containing ves-
icle dynamics and release. We focus on
oxytocin and vasopressin, two hypotha-
lamic neuropeptides which mediate vital
homeostatic functions as well as complex
behaviors such as social interaction. Our
laboratory combines imaging and elec-
trophysiological methods to explore the
exocytic machinery involved in their re-
lease, in order to elucidate their action on

synaptic transmission and plasticity.

2) Formation and plasticity of neuromod-

ulatory circuits

Our group employs novel brain clarifica-
tion techniques such as iDISCO+ to exam-
ine the specification of neuromodulatory
circuits and their plastic adaptations dur-

ing adulthood and aging.

3) Impact of aging and neurodegenera-

tion on neuromodulatory circuits

A retention-release mechanism based on RAB11FIP2 for AMPA re-

ceptor synaptic delivery during long-term potentiation. Royo M,

Gutiérrez Y, Fernandez-Monreal M, Gutiérrez-Eisman S, Jiménez R,
Jurado S, Esteban JA. (2019) J Cell Sci Dec 16;132(24):jcs234237. doi:

10.1242/jcs.234237

Postsynaptic SNARE Proteins: Role in Synaptic Transmission and
Plasticity. Madrigal MP, Portalés A, Sanjuan M, Jurado S (2019) Neu-

roscience doi: 10.1016/j.neuroscience.2018

Specification of oxytocinergic and vasopressinergic circuits in the

developing mouse brain. Madrigal MP, Jurado S (2021) Communica-

tions Biology doi: 10.1038/542003-021-02110-4.

Rnd3 is necessary for the correct oligodendrocyte differentiation

and myelination in the central nervous system. Madrigal MP, Bal-

lester-Lurbe B, Gémez O, Moreno-Bravo JA, Puelles E, Jurado S,

Garcia-Verdugo JM, Pérez-Roger |, Terrado J (2021) Brain Structure

Function doi: 10.1007/500429-021-02419-0

AMPA Receptor Function in Hypothalamic Synapses. Royo M, Escol-
ano BA, Madrigal MP, Jurado S. (2022) Front Synapti Neurosci. doi:

10.3389/fnsyn.2022.833449.
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One major focus of our group is on mech-
anisms governing brain function under
healthy and pathological aging. To this
aim, we have implemented animal mod-
els of neurodegeneration (APP/PSENI)
and senesce (naturally aged mice over
20 months-old) that allow us to explore
the modifications of neuromodulatory
circuits in the aged brain. Here, we main-
ly focus on the olfactory system, as this
brain region is early affected during aging

and neurodegeneration.

Methodological approaches

In order to accomplish these aims, we
have implemented a research program
which combines state-of-the-art imaging
techniques such as 3D ultra-resolution
circuit mapping and vesicle dynamic/ex-
ocytosis visualization, electrophysiology,
optogenetics, in vivo viral-based manip-

ulations and animal behavioural testing.

@ Visit the group website for more information
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Synaptic physiology

Neurons communicate with each other by means of releasing
neuroactive substances that activate specific proteins situated
at the postsynaptic membrane. This is a finely regulated process
onwhich the correct performance of our brain depends, which is
to say ourselves. Our group works on the structure and function
of glutamate receptors, the most important signalling system
in the brain since it mediates more than 90% of the excitatory
neurotransmission. We described for the first time the existence
in central neurons of a type of functional glutamate receptors,
the kainate receptor (KAR) and demonstrated that KAR proteins
form functional channels. Since then, we and other groups have
addressed specific questions on the physiological role of KARs.
But their role in both physiology and particularly pathology is
still elusive. New data, however, indicate their involvement in
mood disorders. De novo copy number variation (deletion or
duplication of a chromosomal region) of synaptic genes has
been recently implicated as risk factors for mental retardation
or autism. Amongst them is GRIK4, a gene coding for a gluta-
mate receptor subunit of the kainate type. We generated trans-
genic mice overexpressing Grik4 in the forebrain. These mice

displayed social impairment, enhanced anxiety and depressive

Department
Cellular and Systems Neurobiology

@ Visit the group website for more information
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states, accompanied by altered synaptic transmission in the
hippocampus and the amygdala. Normalizing gene and protein
levels results in total rescue of both functional and behavioural
abnormalities. Following a similar strategy, we identified that
triplication of the KAR encoding gene GRIK1 is the cause of spa-
tial memory impairment observed in Down syndrome. Normali-
zation of GrikI dosage in Ts2Cje mice specifically restored spatial
memory and reversed bidirectional alterations to CAl inhibition,
but not the changesin synaptic plasticity or the other behavioral
modifications observed. We have proposed that modified infor-
mation gating caused by disturbed inhibitory tone rather than
generalized over-inhibition underlies some of the characteristic

cognitive deficits in Down syndrome.

Taken together, our data indicate that a single gene variation in
the glutamatergic system results in behavioural symptomatol-
ogy consistent with autism spectrum disorders and Down syn-
drome, resulting from alterations in synaptic function in regions

involved in social activity and spatial memory.
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Cognition and social interactions

Research interests: Our research focuses on determining cellu-
lar- and circuit-based mechanisms by which higher-order brain
regions such as the hippocampus and prefrontal cortex relay
cognitive information to the hypothalamus in order to modulate
innate motivated behaviors (sociability, aggression, mating). As
alterations in higher brain regions contribute to neuropsychiatric
diseases associated with disordered social behaviors, insight into
both the normal and abnormal functions of these circuits is of crit-
icalimportance. In addition,  am investigating how neuronal plas-
ticity rules, mostly described ex vivo in brain slices, can support

learning-related behaviors in vivo.

Techniques: immunohistochemistry, in situ hybridization, viral
tracing of neural circuits, patch-clamp in acute slices with opto-
genetic, fiber-photometry, miniature endoscopes, opto- and che-
mogenetic in freely behaving animals. Behavioral assays of social

interactions.

Corticotropin-releasing hormone signaling from prefron-
tal cortex to lateral septum supports social novelty prefer-
ence. Noelia Sofia de Ledn Reyes, Paula Sierra Diaz, Ramon
Nogueira, Antonia Ruiz-Pino, Yuki Nomura, Christopher de
Solis, Jay Schulkin, Arun Asok, Félix Leroy (2022) BiorXiv
2022.03.15.484224; doi: 10.1101/2022.03.15.484224

A multisensory circuit for gating intense aversive experienc-
es. Arun Asok, Félix Leroy, Cameron Parro, Christopher A. de
Solis, Lenzie Ford, Michelle N. Fitzpatrick, Abigail Kalmbach,
Rachael Neve, Joseph B Rayman, Eric R. Kandel (2021) Bi-
orXiv 2021.05.01.441648; doi: 10.1101/2021.05.01.441648

Seizures, behavioral deficits and adverse drug responses in
two new genetic mouse models of HCN1 epileptic enceph-
alopathy. Merseburg A, Kasemir J, Buss EW, Leroy F, Bock
T, Porro A, Barnett A, Troder SE, Engeland B, Stockebrand
M, Moroni A, Siegelbaum SA, Isbrandt D, Santoro B. (2021)
BiorXiv 2021.08.16.456452; doi: 10.1101/2021.08.16.456452

A direct lateral entorhinal cortex to hippocampal CA2 cir-
cuit conveys social information required for social memory
Lopez-Rojas J, de Solis CA, Leroy F, Kandel ER, Siegelbaum
SA (2022) Neuron 2022 110, -14.el-e4, May 4, 202 PMID:
351803911

Enkephalin release from VIP interneurons in the hippocam-
pal CA2/3a region mediates heterosynaptic plasticity and
social memory. Leroy F, de Solis CA, Boyle LM, Bock To-
bias, Lofaro OM, Buss EW, Asok A, Kandel ER, Siegelbaum
SA (2021) Molecular Phisquatry 2021 May. doi: 10.1038/
$41380-021-01124-y PMID: 33990774
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Neural circuits of social behaviour

Social interactions shape the way we perceive, feel and learn about
the world, and despite its importance for social species, we still know
very little about how the brain computes social information. Our lab is
interested in understanding the mechanisms of how social behaviour
shapes our brain, and for this, we focus on cooperative social interac-
tions in rodents. We were pioneers in the demonstration that Norway
rats display prosocial behaviours in food foraging context, providing
food to conspecifics, and identified the proximal mechanisms at the

level of behaviour.

Current and future projects aim to identify the neural circuits respon-
sible for this fascinating social decision-making, using a combination
of behavioural, anatomical, pharmacological, imaging and optogenetic

tools in rodents.
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Visual analogy laboratory

The work we do in the laboratory could be framed within the broad

field of "Systems and computational neuroscience". Our interests lie

in the neural mechanisms that underlie some cognitive abilities. For
many years we have studied the visual system, the way in which cir-
cuits within the brain represent and process information that they
receive through the retina and how their processing could condition

our behavior and understanding of the world.

In the last few years our interests have moved towards human cog-
nition in two directions. First, how cognitive processes in general are
inherently contextual, and how they adapt instantaneously to the
different circumstances and situations in which we find ourselves or
process any type of information. And second, how our minds are not
constrained within the skull but extend outside the brain itself into

the body and the world around us.

The relevance of this new perspective of an extended mind is pro-
found. If our minds themselves can include aspects of our social and
physical environments, then the kinds of social and physical envi-
ronments we create can reconfigure our minds and our capacity for

thought and reason.

@ Visit the group website for more information
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The Acquisition of Culturally Patterned Attention Styles
under Active Inference. A. Constant, A. Tschantz, B. Mill-
idge, F. Criado-Boado, L.M. Martinez, J. Miiller & A. Clark
(2021) Frontiers in Neurorobotics doi.org/10.3389/fn-
bot.2021.729665

Notch and EGFR regulate apoptosis in progenitor cells to
ensure gut homeostasis in Drosophila. T. Reiff, Z.A. Antonel-
lo, E. Ballesta-lllan, L. Mira, S. Sala, M. Navarro, L.M. Martinez
&M. Dominguez (2019) EMBO Journal 38: £101346.

Coevolution of visual behaviour, the material world and so-
cial complexity, depicted by the eye-tracking of archaeolog-
ical objects in humans. F. Criado-Boado, D. Alonso-Pablos,
M.J. Blanco, Y. Porto, A. Rodriguez-Paz, E. Cabrejas, E. del
Barrio-Alvarez & L.M. Martinez (2019) Scientific Reports 9
(1), 3985

How inhibitory circuits in the thalamus serve vision
J.A. Hirsch, X. Wang, FT. Sommer & L.M. Martinez (2015)
Annual Review of Neuroscience 38:309-329.

Statistical wiring of thalamic receptive fields optimizes
spatial sampling of the retinal image. L.M. Martinez*, M.
Molano-Mazén, X. Wang, FT. Sommer & J.A. Hirsch (2014)
Neuron 81:943-956. Cover article.*Corresponding Author
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Plasticity and remodeling of neural circuits

Brain function generates cognition, thought and adaptive be-
haviors through coordinated actions of circuits that are hard-
wired during development with others that retain remarkable
plasticity into adulthood. A fundamental question is how ex-
periences shape these neural circuits, so the individual learns
and interacts adequately with its environment. Over postnatal
stages, most remodeling involves formation, strengthening or
elimination of synapses to build, maintain or reshape neural
assemblies. Synaptic remodeling occurs throughout life but is
maximal during “so-called” critical periods—a stage of postnatal
development when synapses have a high potential for plasticity
and massive formation and elimination of synapses refines in-
itially redundant circuitry. Yet this plasticity potential needs to
be “tamed” so the correct synaptic partners are specified dur-
ing postnatal circuit refinements and to support precise learn-
ing and cognitive-guided behaviors. Understanding how this is

achieved is one major goal of our lab.

A central research theme stems from our discovery of a class of
NMDA receptors, defined by the presence of non-conventional
GluN3A subunits, that work as gate-keepers of experience-de-
pendent plasticity and synaptic refinements (Nature Rev Neuro-

science 2016). Transient waves of GIUN3A expression are typical

Control of protein synthesis and memory by GluN3A-NMDA receptors
through inhibition of GIT1/mTORC1 assembly. Conde-Dusman MJ,
Dey, PN, Elia-Zudaire, O., Rabaneda, LG, Garcia-Lira, C.; Grand, T,
Briz, V., Velasco, ER, Andero, R., Nifierola, S., Barco, A., Paoletti, P,
Wesseling, J.F., Gardoni, F., Tavalin, SJ, Perez-Otafio, I. (2021)
eLife. 10:e71575

Temporal dynamics and neuronal specificity of Grin3a expression in
the mouse forebrain. Murillo, A., Navarro, A.l., Puelles, E., Zhang, Y.,
Petros, T., Pérez-Otafio, I. (2021) Cerebral Cortex 31, 1914-1926

RNAi-based GluN3A silencing resolves disease phenotypes in Hun-
tington disease models. Marco, S., Murillo, A. Pérez-Otafio, I., (2018)
Molecular Therapy 26, 1965-1972

Chronic social defeat stress induces sustained synaptic structural
changes in the prefrontal cortex and amygdala. Colyn L, Venzala E,
Marco S, Perez-Otafio |, Tordera RM (2019) Behavioural Brain Re-
search, 10.1016

Emerging roles of GluN3-containing NMDA receptors in the CNS.

Pérez-Otafio, I, Larsen, R.S., Wesseling, J.F. (2016) Nature Reviews
Neuroscience 17, 623-35
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of primary or sensory cortical areas and guide the hard-wiring
of sensory circuits. By contrast, adult expression is retained into
adulthood in less-differentiated association and trans-modal
cortical areas, high-order thalamic nucleus and regions engaged
in emotional control (Cerebral Cortex 2021). In the last years, we
have generated a collection of mouse genetic tools to map cel-
lular populations, circuits and behaviours that rely on GluN3A

plasticity and understand its role in functional integration.

Other areas of investigation include:

1)

on translational control to direct persistent modifications to

Targeting circuit plasticity and cognition: Neurons rely

selected synapses, but the mechanisms affording synapse and
temporal specificity had been elusive. We have discovered neu-
ronal GIT1/mTORC1 complexes that nucleate protein synthesis
at synapses and whose assembly is negatively regulated by Glu-
N3A expression, imposing limits on memory capacity. Regulated
interactions between GluN3A and GIT1 determine which memo-
ries will be persistently stored, opening an entry point for modu-
lating cognition (eLife 2021).

2)  Identifying plasticity niches in non-neuronal cells

@ Visit the group website for more information

Department
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Sensory-motor processing by subcortical areas

The basal ganglia (BG) are involved in a wide range of functions
such as decision-making, reward motor learning, selection mo-
tor sequences, as well as cognitive and emotional functions,
most of them require the integration of sensory information.
Problems in the basal ganglia function can generate numerous
and diverse neurological disorders as for example Parkinson’s
and Huntington’s diseases, Tourette syndrome, obsessive-com-
pulsive disorder (OCD), dystonia, attention-deficit hyperactivity
disorder (ADHD), and different types of addictions.

The basal ganglia are composed of several subcortical nuclei
(striatum, globus pallidus, substantia nigra and subthalamic
nucleus) interconnected with the cerebral cortex, thalamus and

other brain areas.

The striatum (caudate nucleus & putamen) is the “door” orinput
layer of the basal ganglia that receives inputs from multiple cor-
tical areas as prefrontal, motor or sensory, and thalamus. The
striatum also receives massive dopaminergic innervation from
the substantia nigra pars compacta. These afferent inputs inter-
actwith the striatal microcircuit to result in meaningful output to
the downstream nuclei of the basal ganglia by striatal projection
neurons, via the direct and indirect pathways. 95% of the striatal

neurons are GABAergic projection neurons called medium spiny

Medium spiny neurons activity reveals the discrete segre-
gation of mouse dorsal striatum. Alegre-Cortés J , Sdez M,
Montanari R, Reig R (2021) eLife 10, e60580 - DOI: 10.7554/
eLife.60580

A new micro-holder device for local drug application dur-
ing in vivo whole-cell recordings. Sdez M, Ketzef M, Ale-
gre-Cortés J, Silberberg G, Reig R. (2018) Neuroscience
318,115-123

Distinct Corticostriatal and Intracortical Pathways Mediate
Bilateral Sensory Responses in the Striatum Reig R, Silber-
berg G. (2016) Cereb. Cortex 26 (12): 4405-4415

Gain modulation of synaptic inputs by network state in
auditory cortex in vivo Reig R, Zerlaut Y, Vergara R, Destex-
he A, Sanchez-Vives MV. ( 2015 ) J. Neurosci. 35(6), 2689
-2702

Multisensory integration in the mouse striatum. Reig R,
Silberberg G. (2014 ) Neuron. 83(5), 1200 - 1212.
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neurons (MSNs). This population is subdivide in two groups
depending of their axonal targets and defining two different cir-
cuits (D1-MSNs, direct pathway and D2-MSNs indirect pathway).
The remaining 5% are different types of GABAergic (FSI, SOM+/
NPY/NOS+, CR+, TH+...) and cholinergic (Chl) interneurons that
modulate the activity of the MSNs.

The striatum is best known for its role in planning and selecting
motor sequences. But selection of proper motor sequences also
requires the prioritizing of sensory information. Sensory infor-
mation from different modalities such as tactile, visual, auditory
and olfactory converges in the striatum. All of these simultane-
ous inputs have to be processed, filtered and integrated in order
to select the appropriate ones. How striatal neurons process
the information is largely unknown. We aim to study the role of
the striatum in sensory processing and its interplay with motor
functions. At the same time, we aim to understand different neu-
rological diseases or disorders such as Parkinson's or ADHD, re-
lated with the striatal function. To answer this question we use
complementary electrophysiological, behavioral, optical and

anatomical methods.

@ Visit the group website for more information
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Neurogenetic basis of behavior

Animal survival depends on the proper interpretation of envi-
ronmental information. Through evolution animals have devel-
oped an exquisite array of sensory organs that can collect large
amounts of different environmental cues. This information is sent
to the central brain where it is processed and integrated with pre-
vious experiences and internal states to produce the proper be-
havior. In order to understand how his information is processed
and integrated we must understand both the neural circuitry in-
volved in such processing and the genes responsible for the neu-

ronal functioning.

Our group focuses its research on the study of feeding as a proxy
to understand how sensory information is collected and integrat-
ed and the genetic and neural network underlying its processing.
We use the gustatory system of Drosophila melanogaster as a
model, as gustatory cues produce clear and opposing behaviors
that can be analyzed in great detail. In addition, D. melanogaster
is a great biological system where to study those processes due to
its accessibility to image and manipulate neural circuits, modify
genetically and ease to study its behavioural output. We combine
immunohistochemistry, confocal microscopy, molecular biology,
and state of the art high-throughput behavioral analysis and bi-
oinformatics to decipher the neural circuitry underlying feeding

behavior.
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Behavior individuality: A focus on Drosophila melanogaster. Molla Albaladejo R and
Sénchez-Alcafiiz JA (2021) Frontiers in Physiology DOI: 10.3389/fphys.2021.719038

An expression atlas of variant ionotropic glutamate receptors identifies a molecular basis
of carbonation sensing. Sanchez-Alcafiiz JA, Silbering A, Croset V, Zappia G, Sivasubrama-
niam AK, Abuin L, Sahai SY, Miinch D, Steck K, Auer TO, Cruchet S, Neagu-Maier L, Sprech-
er SG, Ribeiro C, Yapici N and Benton R (2018) Nature Communications DOI: 10.1038/
s41467-018-06453-1

Multisensory neural integration of chemical and mechanical signals. Sdnchez-Alcafiiz JA
and Benton R (2017) BioEssays DOI: 10.1002/bies.201700060

A mechanosensory receptor required for food texture detection in Drosophila. Sénchez-Al-
cafliz JA, Zappia G, Marion-Poll F and Benton R (2017) Nature Communications DO!:
10.1038/ncomms14192

Neuregulin 3 mediates cortical plate invasion and laminar allocation of GABAergic in-

terneurons. Bartolini G*, Sdnchez-Alcafiiz JA*, Osorio C, Valiente M, Garcfa-Frigola C, Marin
0 (2017) Cell Reports DOI: 10.1016/].celrep.2016.12.089
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Wiring and function of somatosensory circuits

Specialized subsets of primary sensory
neurons innervating different body tis-
sues detect and transduce different en-
vironmental cues into itch, touch, tem-
perature or pain information. When these
signals eventually reach the brain, they
generate the sensory percept and evoke
the convenient physiological and behav-
joural responses for the survival of the an-
imal. On its way to the brain, this sensory
information undergoes an initial process-
ing at the spinal cord. In healthy individu-
als, local excitatory and inhibitory spinal
cord interneurons form modality specific
processing microcircuits. These circuits
dynamically tune down or amplify the
sensory signals in response to other sen-
sory modalities or to brain descending
signals. However, in certain pathologies
like nerve injury or in different inflamma-

tory conditions, the normal processing at

the spinal cord is altered and unconven-
tional maladaptive circuits are wired up,
resulting in chronic pain and itch. Due to
the intrinsic complexity of the spinal cord
circuitry, and the lack of an appropriate
tool set for capturing and interrogating
the spinal cord neuronal ensembles in
behaving animals, our knowledge on the
cellular and molecular substrates that
constitute the sensory microcircuits and
facilitate maladaptive changes are still

largely unknown.

The overarching goal of the group is
to define the spinal circuits associated
with pain signals, to better understand
processing alterations associated with
chronicity, age and gender. In addition,
we are trying to understand how different
sensory modalities influence each other,

as in the case of cold alleviating pain or

USH2A is a Meissner’s corpuscle protein necessary for normal vibra-

tion sensing in mice and humans. Schwaller F,Bégay V, Garcia-Garcia
G, Taberner FJ, Moshourab R, McDonald B, Docter T, Kihnemund J,
Ojeda-Alonso J, Paricio-Montesinos R, Lechner SG, Poulet JFA, Millan
JM, Lewin GR (2021) Nat Neurosci http://doi.org/10.1038/s41593-

020-00751-y

Identification of a population of peripheral sensory neurons that

regulates blood pressure. Morelli C,Castaldi L, Brown SJ, Streich LL,
Websdale A, Taberner FJ, Cerreti B, Barenghi A, Blum KM, Sawitzke J,
Frank T, Steffens LK, Doleschall B, Serrao J, Ferrarini D, Lechner SG,
Prevedel R, Heppenstall PA. (2021) Cell Rep. http://doi.org/10.1016/].

celrep.2021.109191

SUMOylation of Enzymes and lon Channels in Sensory Neurons

Protects against Metabolic Dysfunction, Neuropathy, and Sensory

Loss in Diabetes. Agarwal N,Taberner FJ, Rangel Rojas D, Moroni M,
Omberbasic D, Njoo C, Andrieux A, Gupta P, Bali KK, Herpel E, Faghihi
F, Fleming T, Dejean A, Lechner SG, Nawroth PP, Lewin GR, Kuner R.

(2020) Neuron doi- 10.1016/j.neuron.2020.06.037

Structure-guided examination of the mechanogating mechanism of
PIEZO2. Taberner FJ,Prato V, Schaefer I, Schrenk-Siemens K, Heppen-
stall PA, Lechner SG. (2019) PNAS doi- 10.1073/pnas.1905985116

Functional and Molecular Characterization of Mechanoinsensitive
“Silent” Nociceptors. Prato V,Taberner FJ, Hockley JRF, Callejo G, Ar-
court A, Tazir B, Hammer L, Schad P, Heppenstall PA, Smith ES, Lech-
ner SG. (2018) Cell Rep. doi- 10.1016/].celrep.2017.11.066
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itch, with the final aim of exploring and
developing therapeutic strategies to im-
prove quality of life in patients suffering

from chronic itch and pain.

To achieve this objective, we seek to
characterize the molecular identity and
intrinsic electrophysiological properties
of the interneurons that constitute these
sensory microcircuits, as well as defining
the changes they undergo in pathological
states. We combine the development of
minimally-invasive circuit marking and
manipulation technologies with other
state-of-the-art  techniques, including
different viral tracing approaches, op-
togenetics, whole spinal cord imaging
and single-nucleus sequencing with
well-stablished electrophysiological

techniques.

@E Visit the group website for more information
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Molecular and cellular physiology of synaptic transmission

We are developing and testing a new
framework for understanding the dynam-
ic changes in connection strength that
occur at essentially every type of chem-
ical synapse during normal use on time
scales from milliseconds to minutes. The
dynamic changes are known as short-
term plasticity, and have a presynaptic
origin. Parameters such as directionality,
timing, and range all vary greatly between
individual synapses, suggesting that the
underlying mechanisms can be modulat-
ed over development and/or as a result of
learning. We believe that the new frame-
work is needed for understanding how in-
formation is encoded, processed, stored,
and decoded in neural circuits, and may
also help elucidate what goes wrong in

some diseases.

Department
Cellular and Systems Neurobiology

We began by developing assays for each
of the rate-limiting steps in synaptic ves-
icle trafficking at a variety of central syn-
apses using electrophysiological and
optical imaging techniques. The assays
allowed us to ask how the underlying
mechanisms interact with each other.
The framework that emerged is mathe-
matically simpler than predicted, but in
a way that requires reevaluating conven-

tional views about the underlying cell bi-

ology.

Specifically, the conventional view has
been that recycling vesicles accumulate
in so-called pools that can be recruit-
ed for release sequentially during heavy
use. The new framework suggests that

the various pools are instead arranged

in parallel and each serves as an auton-
omous supply that feeds a single site in
the plasma membrane where transmitter
release occurs via exocytosis; individu-
al presynaptic terminals typically have
around 10 release sites. Follow-up cell bi-
ology experiments have now confirmed
that individual synaptic terminals do in-
deed contain multiple reserve pools that
are processed in parallel. Intriguingly, it
seems that the efficiency of the release
machinery can be tuned separately for
each release site, endowing each with the
capacity to function as a computationally
simple frequency filter tuned to transmit
the information encoded within a pre-

ferred band of spike frequencies.

Sparse force-bearing bridges between synaptic vesicles.
Wesseling JF, Phan S, Bushong E, Marty S, Pérez-Otafio |,
and Ellisman, MH (2019) Brain Structure and Function
224(9):3263-3276

Elevated synaptic vesicle release probability in synapto-
physin/gyrin family quadruple knockouts. Raja MK, Pre-
obraschenski J, Del Olmo-Cabrera S, Martinez-Turrillas R,
Jahn R, Pérez-Otafio |, and Wesseling JF (2019) eLife eLife
8, pii:e40744

Emerging roles of GluN3A-containing NMDA receptors in the
central nervous system. Pérez-Otafio I., Larsen RS, Wesseling
JF (2016) Nature Reviews Neuroscience 17:623-635

A Well-Defined Readily Releasable Pool with Fixed Capaci-
ty for Storing Vesicles at Calyx of Held. Mahfooz K, Singh M,
Renden R, and Wesseling JF (2015) PLoS Computational
Biology 12: e1004855

Levetiracetam accelerates the induction of supply-rate
depression in synaptic vesicle trafficking. Garcia-Pérez E,
Mahfooz K, Covita J, Zandueta A, and Wesseling JF (2015)
Epilepsia 56:535-545
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Transcriptional and epigenetic mechanisms of neuronal

plasticity and its disorders

Our research focuses on molecular mechanisms that regulate
experience and activity-dependent neuronal gene expression
in brain cells. We also aim to determine how the malfunction
of epigenetic mechanisms leads to different pathological situ-
ations in the nervous system. To tackle these questions, we use
a multidisciplinary approach that combines mouse genetics,
genomics, bioinformatics, behavioral and electrophysiological
analyses and molecular and cellular biology techniques. We are
particularly interested in the application of next generation se-
quencing (NGS) techniques and epigenetic editing approaches

in the nervous system.
We currently work on two main lines of research:

Interplay of transcriptional and epigenetic mechanisms in ac-
tivity-dependent transcription: Activity-driven transcription and
epigenetic remodeling represent an essential part of the neu-
ronal response to stimulation. Both types of mechanisms have
been postulated as appropriate molecular substrates for endur-
ing changes of animal’s behavior, including learning and memo-
ry. In particular, we are investigating the participation of specific

activity-regulated transcription factors, such as CREB and AP1

Transcriptome and epigenome analysis of engram cells: Next-generation
sequencing technologies in memory research. Fuentes-Ramos M, Alaiz-
Noya M and Barco A (2021) Neurosci Biobehav Rev 127:865-875.

KAT3-dependent acetylation of cell type-specific genes maintains neuronal
identity in the adult mouse brain. Lipinski M, Mufioz-Viana R, del Blanco
B, Marquez-Galera A, Medrano-Relinque J, Carames JM, Szczepankiewicz
A, Fernandez-Albert J, Navarron CM, Olivares R, Wilczynski GM, Canals S,
Lopez-Atalaya JP and Barco A (2020) Nat Commun 11:2588.

Immediate and deferred epigenomic signatures of in vivo neuronal acti-
vation in mouse hippocampus. Fernandez-Albert J, Lipinski M, Lopez-Cas-
cales MT, Rowley MJ, Martin-Gonzalez AM, del Blanco B, Corces VG, Barco A
(2019) Nat Neurosci 22, 1718-30.

Environmental enrichment induces axon regeneration and recovery after
peripheral and spinal injuries via activity mediated CBP-dependent histone
acetylation: a druggable pathway. Hutson TH, Kathe C, Palmisano I, Bart-
holdi K, Hervera A, De Virgiliis F, McLachlan E, Zhou L, Kong G, Barraud Q,
Danzi MC, Medrano-Fernandez A, Lopez-Atalaya JP, Boutillier AL, Sinha SH,
Singh AK, Chaturbedy P, Moon LDF, Kundu TK, Bixby JL, Lemmon VP, Barco
A, Courtine G and Di Giovanni S m (2019) Sci Traslat Med 11(487).

CBP and SRF co-regulate dendritic growth and synaptic maturation. Del
Blanco B, Guiretti D, Tomasoni R, Lopez-Cascales MT, Mufioz-Viana R, Lipin-
ski M, Scandaglia M, Coca Y, Olivares R, Valor LM, Herrera E, Barco A (2019)
Cell Death & Diff 26(11):2208-2222.
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and epigenetic enzymes, such as CBP and p300, in these pro-
cesses. Our experiments aim to clarify long-standing questions
concerning the role of epigenetic mechanisms in gene expres-
sion and determine the necessity and/or sufficiency of specific
experience-generated modifications of the neuronal epigenome

in memory maintenance and expression.

Contribution of epigenetic mechanisms to intellectual disabil-
ity (ID) disorders: We investigate the contribution of epigenetic
mechanisms, such as histone acetylation and methylation, to
the pathoetiology of different neurological conditions associ-
ated with cognitive impairments and autism, and originated
by mutations into genes encoding epigenetic regulators. This is
the case of Rubinstein-Taybi syndrome caused by mutations in
the genes encoding the lysine acetyltransferases CBP and p300,
Claes-Jensen X-linked intellectual disability caused by muta-
tions in the gene encoding the lysine demethylases KDM5C, and
others. Towards this end, we generate and characterize cellular
and mouse models for these conditions, explore the molecular
causes of the disease using the novel epigenome analysis tech-

niques, and tackle new therapies.

@ Visit the group website for more information
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Molecular control of axonal myelination

Nerve conduction velocity is inversely proportional to the elec-
trical resistance of the axon and the capacitance of the plasma
membrane that surrounds it. To increase nerve impulse veloc-
ity some invertebrates (such as squids) decrease resistance of
the axon by greatly increasing its diameter. In more complex
nervous systems, like higher vertebrates, this would increase by
more than a hundred times the volume of the nervous system.
To increase nerve conduction velocity without changing the ax-
onal diameter (and nervous system volume) it is necessary to
reduce the capacitance by increasing the thickness of the lipid
membrane surrounding the axon. This has been achieved in ver-

tebrates by depositing large amounts of plasma membrane of

Department
Molecular Neurobiology and Neuropathology

Failures of nerve regeneration caused by aging or chronic
denervation are rescued by restoring Schwann cell c-Jun.
Wagstaff LJ, Gomez-Sanchez JA, Fazal SV, Otto GW, Kilpatrick
AM, Michael K, Wong LYN, Ma KH, Turmaine M, Svaren J, Gor-
don T, Arthur-Farraj P, Velasco-Aviles S, Cabedo H, Benito C,
Mirsky R, Jessen KR. (2021) Elife 2021 Jan 21;10:¢62232. doi:
10.7554/elife.62232. PMID: 33475496

Novel EGR2 variant that associates with Charcot-Marie-Tooth
disease when combined with lipopolysaccharide-induced
TNF-a factor T49M polymorphism. Blanco-Canté ME, Patel
N, Velasco-Aviles S, Casillas-Bajo A, Salas-Felipe J, Garcia-Es-
criva A, Diaz-Marin C, Cabedo H. (2020) Neurol Genet. 2020
Mar 3;6(2):e407. doi: 10.1212/NXG.0000000000000407. eCol-
lection 2020 Apr. PMID: 32337334

Class Ila HDACs in myelination. Velasco-Aviles S, Gomez-
Sanchez JA, Cabedo H. (2018) Aging (Albany NY) 2018 May
5;10(5):853-854. doi: 10.18632/aging.101443

Class lla Histone Deacetylases link cAMP signalling to the my-
elin transcriptional program of Schwann cells. Gomis-Colo-
ma C, Velasco-Aviles S, Gomez-Sanchez JA, Casillas A, Backs
J, Cabedo-H. (2018) J Cell Biol. 2018 Apr 2;217(4):1249-1268.
doi: 10.1083/jcb.201611150

Epigeneticinduction of the Ink4a/Arf locus prevents Schwann
cell overproliferation during nerve regeneration and after
tumorigenic challenge. Gomez-Sanchez JA, Gomis-Coloma
C, Morenilla-Palao C, Peiro G, Serra E, Serrano M, Cabedo H
(2013) Brain 2013 Jul;136(Pt 7):2262-78. doi: 10.1093/brain/
awt130. Epub 2013 Jun 6.
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specialized hypertrophied neighboring cells (oligodendrocytes
or Schwann cells). Rudolf Virchow first described this membrane,
known as “myelin”, in 1854. In our group we try to elucidate the
molecular mechanisms controlling the axonal myelination. Our
goal is to use this information to develop new strategies in the
treatment of demyelinating diseases such as multiple sclerosis
in the central nervous system, and Charcot-Marie-Tooth in the
peripheral nervous system. We also use this information to try to
improve nerve regeneration after traumatic injuries. In order to
achieve our goals we use state-of-the-art technologies such as
Next-Generation Sequencing of patient’s DNA and genetic mod-

ification of mice to generate animal models of disease.

@; Visit the group website for more information

Principal Investigator
Hugo Cabedo

PhD Investigator

Jose A. Gdmez-Sanchez

PhD Students
Sergio Velasco Avilés
Mariam Blanco Canté
Nikiben Patel

Professor Colaborator

Carmen Diaz Marin

Visitors
Dra. Katharina Scherschel
Clara Mutschler

Aysun Ucer
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Neuropharmacology, molecularimmunobiology

and behavior

Our research group aims to understand
how pathophysiological brain circuit
function, with emphasis on psychiatric
and neurological disorders, is mediated
by mechanisms related with the immune
system. We aim to determine: 1) how in-
nate immune system receptors, such as
the Pattern Recognition Receptors (PRRs;
e.g. Toll-like receptors) operate during
molecular signaling to regulate emotion-
al and cognitive functions and 2) how
crosstalk with the periphery affects these
functions by evaluating the functional
impact of immune alterations linked to

stress or diseases accompanied with low-

Department

grade inflammation such as metabolic
disorders, which are commonly associat-

ed with mood and anxiety disorders.

Although there has been a long-standing
relation between the immune system
and psychiatry, the role of immune re-
ceptors in non-immune function, such as
in synaptic plasticity or molecular mech-
anisms regulating emotion and cogni-
tion, remains largely unknown. From an
immunomodulatory perspective, identi-
fying the diverse functions of the innate
immune receptors in a non-traditional

context of immunity and deciphering

Molecular Neurobiology and Neuropathology

their molecular signaling pathways in the
brain with cell-type-specificity will allow
us to gain insight into novel and more
specific therapeutic strategies forimprov-

ing mental health.

Our laboratory uses a multi-disciplinary
approach by employing state-of-the-art
techniques, including mouse genetic
strategies, molecular, in vitro and in vivo
pharmacology, local brain drug delivery
techniques, stereotaxic surgery, imaging

and behavior.

Metabolic resilience is encoded in genome plasticity. Agudelo
LZ#, Tuyeras R, Llinares C, Morcuende A, Park Y, Sun N, Lin-
na-Kousmanen S, Atabaki-PasdarN, Ho L, Galani K, Franks PW,
Kutlu B, Grove K, Femenia T# and Kellis M#. co-corresponding
author (2021) BioRxivdoi: 10.1101/2021.06.25.449953.

Inflammatory Biomarkers in Addictive Disorders. Morcuende
A, Navarrete F, Nieto E, Manzanares J, Femenia T# (2021) Bio-
molecules https://doi.org/10.3390/biom11121824

Toll-like receptor-4 regulates anxiety-like behavior and
DARPP-32 phosphorylation. Femenia T*,Qian Y, Arentsen T,
Forssberg H, Diaz-Heijtz R. (2018) Brain Behaviour and Im-
munity 69: 273- 282.doi: 10.1016/j.bbi.2017.11.022. PMID:
29221855

Disrupted neuro-glial metabolic coupling after peripheral
surgery. Femenia T,Giménez-Cassina A, Codeluppi S, Fernan-
dez-Zafra T, Terrando N, Eriksson L, Gomez-Galan M. (2017)
Journal of Neuroscience 38(2): 452- 464. doi:10.1523/JNEU-
ROSCI.1797-17. PMID:29175959

Bacterial peptidoglycan from the commensal microbiota can
influence the developing brain and later life behavior. Arent-
sen T,Qian Y, Gkotzis S, Femenia T, Wang T, Udekwu K, Forss-
berg H, Diaz Heijtz R. (2017) Molecular Psychiatry 22(2):
257-266. doi:10.1038/mp.2016.182. PMID:27843150
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@ Visit the group website for more information

Technical Staff

Maria Pérez Sanjuan

Principal Investigator
Teresa Femenia Canté
Claudia Llinares Monllor
PhD Students
Alvaro Morcuende Visitor
Campos Andriana Perdikou
Lucia Suérez Serrano
Master Students
Elena Nieto Chumillas

Sofia Antén Lopez
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Molecular mechanisms of neurosecretion

Adrenomedullary chromaffin cells have been used as an excel-
lent experimental model to study the exocytosis and therefore
the molecular mechanisms of neuro-transmission. It is now
clear that the proteins involved in the processes of vesicle dock-
ing, membrane fusion and neurotransmitter release are com-

mon to many cellular systems (SNARE hypothesis).

Our research interest is focused in two different aspects of the
molecular mechanisms of neurotransmission:

Implication of the cytoskeleton in different aspects of neurose-
cretion and the determination of role and regulation of SNARE

proteins in the process of membrane fusion.

Department
Molecular Neurobiology and Neuropathology

Multiple sclerosis drug FTY-720 is mediated by the hetero-
typic fusion of organelles in neuroendocrine cells. Gime-
nez-Molina Y, Garcia-Martinez V, Villanueva J, Davletov B,
Gutiérrez LM. (2019) Sci. Report. 9:18471.

Multiple Mechanisms Driving F-actin-Dependent Trans-
port of Organelles to and From Secretory Sites in Bovine
Chromaffin Cells. Gimenez-Molina Y, Villanueva J, Francés
MDM, Viniegra S, Gutiérrez LM. (2018) Front. Cell. Neu-
rosci. 592:3493.

Sphingomimetic multiple sclerosis drug FTY720 activates
vesicular synaptobrevin and augments neuroendocrine
secretion. Darios FD, Jorgacevski J, Flasker A, Zorec R,
Garcfa-Martinez V, Villanueva J, Gutiérrez LM, Leese C, Bal
M, Nosyreva E, Kavalali ET, Davletov B. (2017) Sci. Report.
7:5958.

The role of F-actin in the transport and secretion of chro-
maffin granules: an historic perspectivce. Gutiérrez, LM.,
and Villanueva, J. (2017) Pflugers Arc. LEur J. Physiol.
470: 181.

The Differential Organization of F-Actin Alters the Dis-
tribution of Organelles in Cultured When Compared to
Native Chromaffin Cells. Gimenez-Molina, Y, Villanueva,
J, Nanclares, C, Lopez-Font, I, Viniegra, S, Francés, MDM,
Gandia, L, Gil, A, and Gutiérrez, LM. (2017) Front. Cell.
Neurosci. 11:135.
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Experimental approaches involve strategies using antibod-
ies, sequence peptide design and protein overexpression that
demonstrate the participation of specific protein domains in ex-
ocytosis. In addition, the role of these proteins on the secretory
stages have been studied using amperometry and TIRFM, tech-

niques that resolve single fusion events.

In addition, the group incorporated recently, the line of research
on the role of nicotinic receptors in the neurosecretory systems

coordinated by Dr. Criado.

@ Visit the group website for more information

Principal Investigator
Luis M. Gutiérrez
Salvador Viniegra

Manuel Criado

PhD Investigator

José Heliodoro Villanueva

PhD Student

Yolanda Giménez-Molina

Technical Staff

Marfa del Mar Francés
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Cellular plasticity and neuropathology

Aging constitutes a major risk factor for
most common neurodegenerative disor-
ders, including Alzheimer’s disease. Neu-
roinflammation is a prominent feature
of aging and is central to neurodegener-
ative diseases. However, the role of neu-
roinflammation in age-related cognitive
decline, as well as its contribution to the
onset and progression of neurodegener-
ative dementias is not well understood.
We investigate the mechanistic links
between neuroinflammatory processes

in brain aging and neurodegenerative

Department
Molecular Neurobiology and Neuropathology
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diseases. We seek to understand how
brain’s innate immune cells integrate
within neural circuits to influence brain
function in health and disease. Our re-
search focuses on elucidating how micro-
glia cells interpret cues from their tissue
microenvironment to adopt specialized
roles. We have particular interest in un-
veiling the core gene regulatory networks
regulating the transitions and mainte-
nance of distinct phenotypic and func-
tional states of brain’s innate immune

cells. To this aim we combine genetic

76

mouse models of Alzheimer’s disease
and postmortem brain samples from pa-
tients, genome-wide transcriptomics and
epigenomic profiling at population and
single-cell level, and state-of-the-art his-
tological, cellular and molecular biology
methods. Our ultimate goal is to develop
novel effective approaches to help older
adults ward off age-related cognitive im-
pairment, and to open new avenues for
therapeutic intervention to delay or pre-
vent the progression of most prevalent

neurodegenerative conditions.

@ Visit the group website for more information

Principal Investigator
José P. Lopez-Atalaya

PhD Students

Carmen M. Navarrén Izquierdo
Angel Marquez Galera

Aysha M. Bhojwani Cabrera
Veroénica Lépez Lopez

Master Students
Daniel Oppermann Peixoto

Technical Staff
Manuel Alejandro Expdsito Coca
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of neurological and psychiatric diseases
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Principal Investigator

Jorge Manzanares

Professor Colaborator
Maria Salud Garcia Gutiérrez

Esther Caparrés Cayuela

PhD Investigator

Francisco Navarrete Rueda

PhD Students
Adrian Viudez Martinez

Ani Gasparyan

Master Student

Abraham Bailén Torregrosa

Technical Staff

José Mulet Soler
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Translational neuropsychopharmacology of neurological

and psychiatric diseases

Research lines of our laboratory are focused on the identifica-
tion of genes and proteins implicated in the occurrence and
development of psychiatric (anxiety, depression, substance
use, post-traumatic stress, etc.) and neurological (Parkinson s
disease, Alzheimer “s disease, etc.) disorders, which can be rele-
vant for the discovery of new therapeutic targets to improve its

pharmacological management.

For that purpose, we employ validated animal models of the
psychiatric and neurological disorders that we want to study.
These animal models must be able to reproduce, at least in
part, certain behavioural traits and/or neurobiological features
of the illnesses that they are simulating. Thus, the objective is to
enhance the translational capacity of animal modelization that

allows for applying the results to the patient.

The improvement of our knowledge about the alterations im-
plicated in the aetiology and the development of different psy-
chiatric and neurological disorders is one of our main goals,
closely related with the discovery of more effective and safer
pharmacological approaches. In the last years, we are focused
on the role of the endocannabinoid system in the regulation of
different brain functions and its potential pharmacotherapeutic

exploitation. To this aim, we are very interested in the behav-

Alterations in Gene and Protein Expression of Cannabinoid CB2 and GPR55
Receptors in the Dorsolateral Prefrontal Cortex of Suicide Victims. Maria S.
Garcia-Gutiérrez, Francisco Navarrete, Gemma Navarro, Irene Reyes-Resina,
Rafael Franco, Jose Luis Lanciego, Salvador Giner, Jorge Manzanares (2018)
Neurotherapeutics 15:796-806

Cannabidiol regulates behavioural alterations and gene expression chang-
es induced by spontaneous cannabinoid withdrawal. Francisco Navarrete,
Auxiliadora Aracil-Fernandez, Jorge Manzanares (2018) British Journal of
Pharmacology 175:2676-2688

Cannabidiol reduces ethanol consumption, motivation and relapse in mice.
Adrian Viudez-Martinez, Maria S. Garcia-Gutiérrez, Carmen Maria Navarrén,
Maria Isabel Morales-Calero, Francisco Navarrete, Ana Isabel Torres-Suarez,
Jorge Manzanares (2018) Addiction Biology 23:154-164

Effects of cannabidiol plus naltrexone on motivation and ethanol con-
sumption. Adrian Viudez-Martinez, Maria S Garcia-Gutiérrez, Ana Isabel Fra-
guas-Sanchez, Ana Isabel Torres-Sudrez, Jorge Manzanares (2018) British
Journal of Pharmacology 175:3369-3378

Increased vulnerability to ethanol consumption in adolescent maternal
separated mice. Marfa S. Garcia-Gutiérrez, Francisco Navarrete, Auxiliadora
Aracil, Adrian Bartoll, Isabel Martinez-Gras, José L. Lanciego, Gabriel Rubio,
Jorge Manzanares (2016) Addiction Biology 21:847-858

Research Groups - Molecular Neurobiology and Neuropathology

joural and neurochemical effects of genetic or pharmacological
manipulation of the endocannabinoid system, employing trans-

genic animal models or cannabinoid compounds, respectively.

In our studies, we design and perform experiments to evaluate
behavioral features related with emotional (anxiety, depression,
stress, etc.) and cognitive (prepulse inhibition, memory impair-
ment, etc.) alterations, and with the reinforcing and motivational
effects of drugs of abuse (alcohol, cocaine, etc.). Furthermore, to
evaluate the neurochemical changes that could be related with
behavior, we analyze gene expression of key targets by real time
PCR or in situ hybridization experiments, as well as protein ex-

pression by immunohistochemistry or Western Blot techniques.

Laboratory members have a long-lasting and continuous rela-
tionship with several groups of psychiatrists and neurologists.
This fact has significantly contributed to establish a reciprocal
bridge of information between preclinical and clinical research,
which has been reflected in several joint publications. Our ob-
jective is to maintain and to strengthen this type of collaborative
strategies aimed to encourage translational research and finally
improve the quality of life of psychiatric and neurological pa-

tients.

@ Visit the group website for more information
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Altered molecular mechanism in Alzheimer’s disease

and dementia

Our research line is focused in Alzheim-
er’s disease (AD), but with interest in oth-
er neurodegenerative disorders. Trans-
lationality of our research lies in our aim
to clarify the pathological mechanisms
which underlie the disease, searching po-
tential diagnostic tools and/or processes
with therapeutic relevance. Our group is
part of CIBERNED (an ISC-lll Center for
Networked Biomedical Research focused
in neurodegenerative diseases) with
members from FISABIO (Foundation for
the promotion of health and biomedical
research of the Valencian Community)
and ISABIAL (Institute of Health and Bi-
omedical Research of Alicante). In recent
years, we have been involved in a project
of the EU Joint Programming in Neuro-
degenerative Disease, BIOMARKAPD, a
European consortium that aimed to val-

idate classical markers and refine proto-

cols for analysis. Our group is part of the
"Society for CSF analysis and clinical neu-

rochemistry",

Our expertise comprises i) biochemical
characterization of PTM for brain/CSF
proteins, including glycosylation, phos-
phorylation, and characterization of pro-
teolytic processing; ii) characterization
of ligand-receptor interaction associated
to signaling pathways; iii) assessment of
sustained inhibition of key enzymes such

as cholinesterases and secretases.

Among the recent studies there are: i)
B-amyloid (AB) and tau hyperphosphoryl-
ation (P-tau) cross-talk, role for the reelin
protein. Reelin is a signaling protein that
modulates synaptic function and plastici-
ty in the brain through interaction with

apolipoprotein E receptors. ApoE is the

major genetic risk factor for sporadic AD.
We demonstrated a novel mechanism by
which AR regulates reelin expression and
glycosylation, thereby influencing its sig-
naling cascade. We also described a new
apolipoprotein E receptor that influenced
amyloid processing. i) Interaction and
modulation of acetylcholinesterase by
P-tau and the role of presenilin 1 in the
glycosylation and functional location of
acetylcholinesterase. i) Development
of new CSF biomarkers, evaluating the
diagnostic potential of particular glyco-
forms of proteins (including APP), which
improve sensitivity and specificity of the
biomarkers. We also identify in the CSF
several secretases and APP photolytic
fragments. We are part of the team in-
volved in the report of the new ADAM10
Tyrl67* nonsense mutation in familial
AD.

Department
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Plasma ACE2 species are differentially altered in COVID-19 pa-
tients. Garcia-Ayllon MS, Moreno-Pérez O, Garcia-Arriaza J,
Ramos-Rincén JM, Cortés-Gémez MA, Brinkmalm G, Andrés M,
Ledn-Ramirez JM, Boix V, Gil J, Zetterberg H, Esteban M, Merino E,
Saez-Valero J. (2021) FASEB J 35, 21745

Tau phosphorylation by glycogen synthase kinase 3 modulates
enzyme acetylcholinesterase expression Cortés-Gémez MA, Llo-
rens-Alvarez E, Alom J, Del Ser T, Avila J, Sdez-Valero J, Garcia-Ay-
[l6n MS. (2021) J Neurochem 157,2091-2105

The apolipoprotein receptor LRP3 compromises APP levels
Cuchillo-Ibafiez I, Lennol MP, Escamilla S, Mata-Balaguer T, Val-
verde-Vozmediano L, Lopez-Font |, Ferrer |, Sdez-Valero J. (2021)
Alzheimers Res Ther 13, 181

Increased P2x2 receptors induced by amyloid-B peptide partici-
pates in the neurotoxicity in alzheimer's disease Godoy PA, Men-
nickent D, Cuchillo-Ibafiez I, Ramirez-Molina O, Silva-Grecchi T,
Panes-Fernandez J, Castro P, Séez-Valero J, Fuentealba J. (2021)
Biomed Pharmacother 142, 111968

Relation between Alpha-Synuclein and Core CSF Biomarkers of
Alzheimer's Disease Monge-Garcia V, Garcia-Ayllon MS, Séez-Vale-
ro J, Sénchez-Paya J, Navarrete-Rueda F, Manzanares-Robles J,
Gasparini-Berenguer R, Romero-Lorenzo R, Cortés-Gémez MA,
Monge-Argilés JA. (2021) Medicina (Kaunas) 57, 954
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Functional epi-genomics of aging and Alzheimer's disease

Our laboratory investigates the molecular underpinnings of
age-related cognitive decline and neurodegeneration, with a par-
ticular interest in Alzheimer’s disease (AD). We hypothesize that
genetics, epigenetics, and the interaction of both - “neural-epi-ge-
netics” -, have long-lasting effects on brain function.

To tackle this hypothesis, we use mouse models and human sam-
ples, and combine molecular and behavioral neuroscience with
state-of-the-art single-cell, next generation sequencing (NGS), bi-

oinformatic tools and epi-genetic editing.

Our ultimate goal is to better understand age-related brain mal-
functioning and to identify new biomarkers and targets to further
develop current dementia-related therapies.

82
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PhD Investigator
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PhD Student
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Victoria Pozzi Ruiz
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MRI Facility
Functional Magnetic Resonance Service

Staff

Luis Tuset Sanchis

The Unit of Functional Magnetic Resonance Imaging provides state-of-the-art Magnetic Res-
onance (MR) equipment and scientific advice in MR to public and private research institu-

tions.

The facility was created in 2011 as a central service in the Instituto de Neurociencias (CSIC/
UMH). The service has a Bruker BioSpec 7Tesla (30 cm internal diameter) fully equipped
to perform in vivo and ex vivo MR Imaging and Spectroscopy. The service is equipped with
volume coils for rodent whole body imaging and single voxel spectroscopy. Also it has a
special set up for brain imaging using a phase array coil, optimized for functional Magnetic

Resonance Imaging (fMRI).

The Unit of Functional Magnetic Resonance Imaging provides necessary instrumentation
to anesthetize the animals using inhalation orinjectable anesthesia. Equipment for non-in-
vasive and fully MR-compatible physiology monitoring during imaging acquisition is also
available, including body temperature, arterial pressure, heart and breath rate and oxygen
saturation. A 4 channel electric stimulation device for stimulation-driven fMRI is available.
Additional equipment to perform surgery and artificial ventilation could be provided upon

request.

@ Visit the facility website for more information
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Animal Housing Facilities

SPF Animal House

The Unit for Genetically Modified Mice is one of 3 animal facilities at the
Animal Experimentation Service of the UMH. It is a specific pathogen free
facility with capacity for around 15,000 mice. The IN has full control of this
facility and set up a service for in-house embryo cryopreservation, mouse

genotyping and to generate transgenic mice.

Zebrafish Facility
Drosophila Stocks and Media Preparation Facility

@; Visit the facility website for more information

Animal Research Facilities

Behavioural Phenotyping Facility

The SPF animal house also hosts a facility (8 rooms) with state-of-the-art
equipment for behavioural analysis of small rodents, including different
types of arenas and mazes, a Morris water maze, fear and operant condi-

tioning boxes, 24-h monitoring equipment, etc.

@; Visit the facility website for more information

| Wieland Brendel
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Veterinary Staff
Tomas Garcia Robles

Gonzalo Moreno del Val

Animal House

M?® Carmen Checa Lara
Jénifer Gomez Gabaldon
Verdnica Jiménez Villar
Estefania Lépez Ronda
Ana Lorena Marin Sédnchez
Erika Moyano Soler
Patricia Mufioz Robledano
M? Carmen Navarro Garcia
Rebeca Ortiz Méndez

Raul Pardo Mérida

M? Angeles Soler Ripoll

Alejandro Botella

Drosophila Service
Laura Mira Valdelvira

Irene Oliveira Avalos

Zebrafish Facility
Cristina Minaya Ramirez

Alba Olmos Franco

Genotyping
M? Trinidad Gil Garcia

Eva M? Sabater Sdnchez
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Omics Facility

The Instituto de Neurociencias (IN) Omics Facility is a platform for
Genomic and Transcriptomic analysis that provides services and
training to both IN and external users. This core facility includes
a set of state-of-the-art equipment that allows to perform a great
variety of techniques including Cell Sorting (populations and sin-
gle cell), Single Cell platform, QPCR, DNA and RNA quality control,
Library construction, DNA sonication, Bioinformatics platform for
data analysis and storage. Genomic and Transcriptomic issues
from fixed cells, disaggregated living tissues, cell cultures and cel-

lular organelles can be analyzed.

The service also counts with high-performance workstations and

software packages for data analysis.

Staff
Antonio Javier Caler Escribano
@ Visit the facility website for more information
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Cell Culture Facilities

The Cell Culture Unit is the Insituto de Neurociencias
Service that provides researchers the environment
for getting healthy viable cell cultures. This Service is
composed by three different and spatially separated
Areas in order to carry out different types of cell cul-
tures: Cell Lines, Primary Cultures and Organotipic

Cultures.

Each of these facilities are well equipped with class |
and/or class Il laminar flow cabinets, incubators, in-
verted phase contrast and fluorescence microscopes
and all the material necessary to perform special-
ized cell culture techniques. Bio-safety level 2 areas
are included to work with high risk material (human
samples, virus).The Unit also have available a new
generation system for real-time quantitative live-cells

analysis.

SHARE Service

The Scientific HARdware and Electronics service
(SHARE) provides services to adapt and create in-
struments and experimental devices according to
the specific needs of the IN groups. It has state-of-
the-art precision machinery for the prototype and
manufacturing of new scientific devices and to
perform local reparations of equipment, and is inti-

mately related to the innovation unit (UCIE).
Reparations of scientific and laboratory equipment.

Provide knowledge and tools for technology innova-

tion. Promote a “do it yourself” culture.

Services and Facilities
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Staff
Sara Carratala Goséalbez

Rosa Garcia Velasco

@ Visit the facility website for more information

Staff

Victor Javier Rodriguez Milén

@ Visit the facility website for more information


https://in.umh-csic.es/en/the-institute/services/cell-culture-facilities/
https://in.umh-csic.es/en/the-institute/services/share-service/
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Neurotropic Vectors

The Neurotropic Vectors Unit is devoted to the production
of delivery vectors of viral origin for the study of the nervous

system in health and disease.

In recent years the delivery of molecular tools into neu-
rons has become an essential approach to understand the

mechanisms underlying brain function and brain disorders.

Genetically engineered viruses have become ideal vectors
for introducing these tools into brain cells allowing neuro-

scientists unprecedented control over cells and circuits.

To facilitate the use of these state-of-the-art methodologies
by our neuroscientists, the Vector Unit centralizes the pro-

cess of producing and distributing neurotropic vectors.

Staff

Cristina Garcia Frigola

Services and Facilities

89

@ Visit the facility website for more information

Hippocampal cell infected
with a EGFP expressing AAV.


https://in.umh-csic.es/en/the-institute/services/neurotropic-vectors/
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Administration and Service Staff

Manager

M? Teresa Garcia Hedo

Administration

M? JesUs Arencibia Rojas

Helena Campos Martin

M? Auxiliadora Casanova Javaloyes
Alicia Ferri Coballes

Virtudes Garcia Herndndez

Eva Garcia Raigal

Ana Maria Lépez Martinez
Jorge Mallor Cortés

Sonia Martin Rodriguez
Virtudes Monasor Gomez
Isabel Ortega Castillo
Javier Paniagua Paniagua
Isabel Romero Garcia
Ruth Rubio Sanchez
José Sanchez Ardila

Rosa M? Sanchez Cayuela
M? José Soria Pedrera

Beatriz Yunta Arce

Services and Facilities

Maintenance
Jesls Campos Roldén

Alvaro Daniel Fenoll Esclépez

Computing

M? Isabel Sdnchez Febrero

Audiovisual Service and Graphic Design

Sergio Javaloy Ballestero

Glassware and Autoclaving

Trinidad Guillén Carrillo
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Research Highlights

Medium spiny neurons activity reveals the discrete
segregation of mouse dorsal striatum.

Alegre-Cortés et al. eLife 2021

URL: https://bit.ly/3sNeCHk

The research led by Dr. Ramén Reig advances in the understanding of the
problems in the activity of striatal circuits that generate motor, cognitive
and emotional symptoms in both rodents and humans.

Astrocytes and neurons share region-specific transcriptional signatures
that confer regional identity to neuronal reprogramming.

Herrero-Navarro et al. Sci Adv 2021
URL: https://bit.ly/385CHSC

The work of Dr. Guillermina Lopez-Bendito's laboratory opens the door to
recovering the sensory circuits of sight or hearing damaged in early stages
of life.

Sublayer- and cell-type-specific neurodegenerative transcriptional
trajectories in hippocampal sclerosis.

Cid E, et al. Cell Rep. 2021

URL: https://bit.ly/3PAm2re

The research of Dr. José Lopez-Atalaya, co-led by Liset Menéndez de la Pri-
da of the Cajal Institute, shows that epilepsy-associated atrophy is char-
acterized by the death of a specific subpopulation of pyramidal neurons
in the hippocampus.

Body-fat sensor triggers ribosome maturation in the steroidogenic
gland to initiate sexual maturation in Drosophila.

Juarez-Carrefio et al. Cell Rep. 2021
URL: https://bit.ly/3wvDrtr
The work led by Drs. Javier Morante and Maria Dominguez explores the

communication mechanisms between body fat and the brain that regu-
late the onset of puberty.

The apolipoprotein receptor LRP3 compromises APP levels.

Cuchillo-Ibafiez et al. Alzheimers Res Ther. 2021

URL: https://bit.ly/3Pr81fr

The work of the group led by Dr. Javier Séez relates the LRP3 protein to a
reduction in the accumulation of amyloid beta, which identifies this pro-
tein as a new therapeutic target in Alzheimer's Disease.

Control of protein synthesis and memory by GIuN3A-NMDA receptors
through inhibition of GIT1/mTORC1 assembly.

Conde-Dusman et al. eLife 2021
URL: https://bit.ly/3wBUw3L

The work led by Dr. Pérez-Otafio has characterized the complexes that
regulate the protein synthesis needed for the consolidation of associative
and spatial memories in mice.
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Scientific Meetings

IN researchers are very active in organizing scientific meetings.
As a result of this activity, Alicante has become an essential Eu-
ropean hub for activities in the field of neuroscience. Although
face-to-face activities in 2021 have still been greatly reduced due
to the COVID-19 pandemic, dozens of doctoral students, post-
doctoral researchers, and group leaders from all over the world
visited our institute and/or the city of Alicante to participate in
These events. Some of these events have been broadcast on our

YouTube channel, further increasing their reach.

IN Seminar Program

TheIN runs ahighly successful international seminar program in
which dozens of leading scientists from around the world inter-
act with our researchers. Due to the COVID-19 pandemic, most
of the talks in 2021 took place online, including conferences
from the United States, China, England, Germany, France, Swit-

zerland, etc. See annex for the complete list.

The most outstanding meetings, conferences and workshops

organized in 2021 were:

February 11: International Day of Women
and Girls in Science

The conference organized by Dr. Sandra Jurado, could be
followed live through the Institute's YouTube channel. IN
researchers Carmen Navarron, Dr. Veronica Moreno, Dr. Teresa
Guillamén and Dr. Diana Vallejo, as well as Professor Carmen
Sandji, from the Lausanne Institute of Technology (Switzer-
land), presented the results of their research and discussed the
main challenges that as women they face in their professional

careers.
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Symposium The Neural Basis of Rodent
Social Behaviors (October 7 and 8)

This scientific symposium coordinated by Drs. Cristina Marquez,
Félix Leroy, and Juan Lerma, took place over 2 days and gath-
ered in San Juan de Alicante an international list of leading re-
searchers in the study of social behavior in rodents. The talks

were complemented by a poster session.

14th Progress Report Workshop

The IN conference took place on October 14 and 15, in the Insti-
tute's Assembly Hall, and included the presentation of the work
carried out in the last two years by 15 Principal Investigators of

our Institute

International Workshop on Chronic Pain
and Itch: Mechanisms and Circuits

This scientific workshop organized by Drs. Félix Viana, Elvira de
la Pefia, Augusto Escalante, Asia Ferndndez, Ana Gomis, and
Francisco Taberner took place on October 20, 21 and 22 at the
San Juan Complex facilities, a few meters from the IN. The meet-
ing took place in person and online. More than 10 world leaders

in the investigation of chronic pain and itching participated in it.

XVIII Christmas Meetings

This scientific meeting coordinated by Drs. Teresa Femenia, Fe-
lix Leroy, and Javier Morante, took place on December 20 and
21. The meeting, organized by the IN every year around Christ-
mas, brings together young researchers who work abroad and
who are interested in learning about the IN as a possible new
destination in their scientific careers. During the two days, re-
searchers present their main scientific achievements, meet our
staff, and visit our facilities. During the meeting, a poster session
isheld in which young IN researchers presented the research ca-
rried out in 2021.
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Scientific Meetings
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International Workshop on
Chronic Pain and Itch:

Mechanisms and Circuits

#PAIN2021
Organizing Committee

Elvira de la Peia
Augusto Escalante
Asia Fernandez
Ana Gomis
Francisco Taberner
Félix Viana

Victoria Abraira

Speakers
David Hughes

20-22 October 2021
Alicante, Spain

pain2021alicante.com
@APain2021

31 August 2021 EX

Guillaume Sandoz

Gerard Callejo

Rohini Kuner

Manuela Schmidt

Jorge Fernandez FélixLeroy Katharina Zimmermann
Elangen Nberg Germany
Xavier Gasull Joshua Levitz
Universidad deSaceons,Sarcelon,Spin e Comal e York, USA
..check webpage
Paul Heppenstall Cedric Peirs for an updated list!
SIS ety

Universie lermont Augvere, Clemont Ferrand,
France
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Training and Education Master and PhD Program

Master in Neurosciencies: from the bench to the bedside

(provided by UMH)

The International Master in Neurosciences: from the bench to
the bedside organized to be the first step of a career in Neuro-
science research for those graduate students with a particular
interest in this field. The Master is open to graduates in biology,
biochemistry, medicine, psychology, biotechnology, veterinary
medicine or other related degrees, as well as graduates in fields
notdirectly related to biology (such as physics, mathematics and
computers) interested in Neuroscience. The number of places in
the Master is limited to 20 applicants that are selected based on
their academic record and their previous experience in labora-

tories. The Master is taught in English and covers one academ-

The following subjects are covered:

Mandatory subjects:

ic year (60 ECTS credits). It qualifies for the Access to doctorate
programs, both the Doctorate program in Neurosciences of the

Institute and other programs in other Universities.

Internationalization: The "Severo Ochoa" Program of the IN
provides 5 grants for foreign Master students. The support of the
Carolina Foundation further supports the incorporation of inter-
national students from South and Central America. In addition,
the Master in Neurosciences is part of the Network of European
Neuroscience Schools (NENS) and a student exchange program

has been set up with the Pasteur Institute in Paris.

« Advances in genetic analysis and embryology in animal models for the study of the nervous system (6 ECTS).

«  Organization and cellular components of the nervous system (6 ECTS).

«  Advances in neuronal communication: from the cellular level to the whole animal (6 ECTS).

«  Processing of informations in the central nervous system: synaptic

transmission, plasticity and sensory processing (6 ECTS).
«  Animal facilities and tools in neuroscience (3 ECTS).
«  Functionalimaging analysis (3 ECTS).
«  Neuropathology (3 ECTS).
«  New therapies (3 ECTS).
«  Neuroscience today (4,5 ECTS).

Optative courses (the student must choose one):

«  Developmental biology: from neurogenesis to circuit formation

(4,5 ECTS).

«  Fromionic channels to sensory processing: a functional approach

(4,5 ECTS).

Master Research Project:
«  Original laboratory research work (15 ECTS).

Development of the 2020-2021 academic year

@ Visit the Master website for more information

The partnership and exchange of master's students with the Institute Pasteur (University La Sorbonne, Paris) and the SOCE-funded

International Scholarships to attend our Master program has favored internationalization despite the extraordinary circumstances

imposed by the pandemic. Due to the health crisis and the restrictions caused by COVID-19, all teaching activities were conducted in

anonline or face-to-face format depending on the instructions received from the UMH. A total of 14 students completed the master's

degree and conducted a research project (TFM) within IN research groups.


https://in.umh-csic.es/en/formation/master-in-neuroscience/
https://masterneurociencia.umh.es/
http://masterneurociencia.edu.umh.es/
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Training and Education Master and PhD Program

PhD program (RD 99/2011)

The PhD program in Neurosciences is designed to stimulate the
initiative and abilities of the students, helping to orient the devel-
opment of their scientific careers. The program also is an important
vehicle for the internationalization of the Institute. The community
of PhD students is gender-balanced (50%) and internationalization
is increasing (22% foreigners in 2021), particularly considering the

mobility restrictions in this period.

The PhD in Neuroscience welcomes graduates in biology, biochem-
istry, medicine, psychology, biotechnology, veterinary medicine, as
well as students from non-biology fields (like physics, maths and
computer science) interested in neuroscience. According to the cur-
rent law, students require a total of 300 ECTS credits to be admitted.
On average 20 new PhDs are admitted yearly.

The program offers a variety of Training activities like:

+  Research seminars at the Institute of Neuroscience.

+  Presentation and discussion of the thesis project.

«  Participation in Institutional Scientific Activities.

+  Participation in national and international conferences.
«  Participation in neuroscience courses.

+  Staysin external laboratories both in Spain and aboard.
+  Participation in dissemination activities.

Development of the 2020-2021 academic year

During the 2020-2021 course, we had 105 young researchers regis-
tered, including 25 that initiated their thesis this course. In total, 14
doctoral theses have been defended (50% gender-blanced), three of

them with international mention.

@ Visit the PhD program website for more information
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Innovation: UCIE

In order to encourage research applied to productive activity, the
Agencia Valenciana de Innovacion (AVI) promoted and supports the
creation of an Innovation and Technology Transfer Office (UCIE) at
the IN with the specific aim of identifying and nurturing knowledge
transfer. This unit, called IN.pulse, has become the link between
what the IN investigates and the potential transfer of research results

into innovative products.

Although the main activity of the IN is the generation of new know!-
edge through basic research on the development and function of
neuronal circuits, their genetic programmes, and cognitive capaci-
ties, many of these research programmes have produced important
results that can be transferred to society, both through the health
system and to the productive sector. The innovation axis of the IN,
supported by IN.pulse, is responsible for identifying and accompa-
nying these projects in their transfer process, as well as promoting
innovation activities at the IN. Ongoing projects include the develop-
ment of biomarkers for Alzheimer's disease, treatments to improve
eye comfort, new drug delivery vectors for the treatment of glioblas-
tomas, and the use of Al to improve the definition of treatments in
parkinsonism, the phases of disease or mood and loneliness in the

elderly.
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@; Visit the IN.pulse website for more information

Staff

José Manuel del Rio
Virtudes Garcia Hernandez
Andrés Giner Antén

Silvia Ortin Gonzélez


https://www.inpulse.es/
https://in.umh-csic.es/en/formation/phd-program-in-neuroscience/#elf_l1_Lw
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anslation

Translational research at the Instituto
de Neurociencias UMH-CSIC

One of our main objectives is to turn the research carried out at the IN into nov-
el therapies for diseases of the nervous system. To do this, we conduct research
on nerve regeneration, demyelinating diseases, Parkinson's disease, Alzheim-
er's, ALS and chronic pain, among others. IN researchers have developed lines of
translational research in close collaboration with doctors from local and national
hospitals and other health institutions. The axis aims to promote these collabo-
rations through the organization of meetings and the establishment of collabora-
tion agreements between the IN and organizations of professionals and patients,
and institutes dedicated to clinical research such as the Institute of Health and
Biomedical Research of Alicante (ISABIAL), the Foundation for the Promotion of
Health and Biomedical Research of the Valencian Community (FISABIO) and dif-
ferent networks dependent on the ISCIII (CIBER and RICOR) aimed at coordinat-

ing Spanish research on the most prevalent human diseases.

@ Visit the Translation website for more information



https://isabial.es/
http://fisabio.san.gva.es/inicio
https://www.ciberisciii.es/
https://in.umh-csic.es/en/traslation/
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Outreach activities

We increased our proximity to society during 2021 through

several actions:

« Opendoors activities

We annually organize the Brain Awareness Week (BAW) in
collaboration with the European DANA Alliance for the Brain.
The main activity is an open house and science fair in which the
whole institute, from Pls and PhD students to administration
officers, get involved. The number of visitors surpassed 3,000
in 2019. Unfortunately, we had to switch to a smaller format in
2021 in which we combined a public exhibition of art and sci-
ence in a central venue in Alicante with several online events
(conferences and round table) that were largely attended. Ad-
ditional outreach activities are organized in the International
Day of Women and Girls in Science. We also run a visit pro-
gram for schools that attracts hundreds of students, but that
had to be discontinued during 2021.

@ Visit the BAW website for more information

« Presencein social networks

The number of Twitter followers increased in more than 2,000
followers in 2021. We also created numerous new contents for
our YouTube channel. We recently opened an Instagram ac-
count to show attractive scientific photos. In addition, it took
place the I Scientific Photography Contest of the IN, organ-
ized by the post-doctoral organization of the Institute of Neu-
rosciences (OPINA) in collaboration with the IN social media
team, with the aim of creating among all the IN community a

joint catalogue of scientific photography

« Presencein traditional media

The Instituto de Neurociencias UMH-CSIC appeared 619 times
in the media in 2021, slightly exceeding that registered in 2019
(607). The trend of increasing impacts that began in 2017 seems
to be recovering. These impacts have been the result of 14 press

releases sent to the media in 2021.

@ Access the full report on media impacts 2021

» Renewal of our website
We have renewed our website, enhancing its attractiveness and

accessibility by adding multimedia material.

@ Visit the new IN website for more information
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PANDENIAS: BOYID=13, UNA
VISION HUNMANA T SUCIAL

Ciclo “Cerebro y Sociedad”
Mesa redonda, 18 de Marzo 19:00h
st ol S TeAl

13,324 views in 2021
223 new subscribers in 2021

@instituto_neurociencias

IN Calendar / Calendario 2022

2022 IN calendar, made with
the photos of the contest

Winners of the | Scientific
Photography Contest of the IN


https://in.umh-csic.es/en/communication/in-the-media/
https://semanadelcerebroin.umh.es/
https://in.umh-csic.es/en/
https://www.youtube.com/channel/UCYccq8WGHq6MSq8uKy9v4EQ/featured
https://www.instagram.com/instituto_neurociencias/
https://www.youtube.com/channel/UCYccq8WGHq6MSq8uKy9v4EQ
https://www.instagram.com/instituto_neurociencias/
https://in.umh-csic.es/en/
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Dr. Angela Nieto Toledano, winner of the
['Oréal-UNESCO For Women in Science Award.

Dr. Guillermina Lopez Bendito, election as a
member of the Mediterranean Science Selec-

tion by MEDNIGHT.

Dr. Juan Antonio Moreno Bravo, Olympus
Award for young researchers.

Dr. Juan Lerma, election as Vice-Chair of the
European Brain Council.

Dr. Felix Leroy, election as a member of the
European Academy of Young Researchers.

| O.Elia Zudaire
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Collaborations and Alliances

There are regular collaborations between IN re-
searchers and scientists of the most prestigious bi-
omedical research institutions. The participation of
the IN researchers is fostered in European Networks
of Excellence, Integrated Projects and International
Training Networks (ITNs) as well as in high-through-
put technological platforms, to facilitate mobility

with partner labs.

The “Remedios Caro Almela” Prize in Developmental

Neurobiology, supported by private funds, is award-
ed by the IN. This prominent and well-regarded in-
ternational prize has been consistently sought by
leading Europe-based neuroscientists, has reliably
identified some of the very top leaders in European
developmental neuroscience, and has succeeded in

bringing attention to the Institute.

The IN has established collaborations with public and private institutions such as:

«  Agencia Valenciana de Innovacion (AVI-GVA)
« ISABIAL, FISABIO and other clinical research institutes

« Asociacién Espafiola Contra el Cancer

« Universidad San Pablo CEU

«  Universidad Catdlica de Murcia (UCAM)

Theinternational character of our teaching programs, Master and PhD,

is fundamental to expand our presence in the first stages of training of

researchers, and compete for the best students.
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SOMMa and “Severo Ochoa”
acreditation of Excellence

The IN, a Severo Ochoa Center of Excellence

The Institute of Neurosciences renewed its accreditation as a Severo Ochoa
Center of Excellence in 2018, which was first awarded in 2014. This accredi-
tation seeks to boost Spanish science by recognizing cutting-edge research
centers, and by further supporting them to enhance theirimpact, internation-
al scientific leadership, and competitiveness. Successful proponents hold the
Excellence award for a period of 5 years and receive an additional budget of
1 million Euros per year during the four first years. Currently, 28 centers hold
the ‘Severo Ochoa’ Centers of Excellence accreditation. They cover a wide
breadth of scientific disciplines, from life sciences and medicine, mathemat-

ics, chemistry, physics, engineering, to humanities and social sciences.

These centers together with the "Maria de Maeztu" Units of Excellence con-
stitute SOMMa: The "Severo Ochoa" Centres and "Maria de Maeztu"
Units of Excellence Alliance. This alliance aims to attract and nurture sci-
entific talent and promote ground-breaking research, following principles of
excellence, integrity, external peer-review, competitiveness, and international

cooperation.

@ Visit the SOMMa website for more information
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Remedios Caro Almela
Chair of Neurobiology

The Remedios Caro Almela Chair in Neurobiology was created in
the year 2000 as a result of the philanthropic initiative by Fernando
Martinez Ramos and his family to honor the memory of his deceased
wife Remedios Caro Almela. After several renewals, the funding pro-
vided by the Martinez-Caro family seeks to keep alive the memory of
their beloved mother and to promote the investigation of the nerv-
ous system, both in normal and pathological conditions, with a focus

on the study of nervous system development.

Since its creation and until his retirement in 2012, Professor Con-
stantino Sotelo was the Chairman, developing an excellent job for
more that 10 years. In 2013, Professor Richard Morris was appointed
as the new Chairman. Professor of Neurosciences of the University of
Edinburgh and fellow of the Royal Society, Richard Morris has made
countless contributionsto the neurobiology of learning and memory.
Some of his major scientific achievements include the development
of the water maze, known as Morris Water Maze, the discovery of the
role of NMDA receptors in learning and memory, the development
of the hypothesis of synaptic labeling and capture, and discoveries

about the neurobiology of previous knowledge (schema), etc.

Professor Constantino Sotelo (2000-2012) Professor at the CNRS
in France and Director of Unit 106 INSERM, Hospital de la Salpetriere,

Paris.

Professor Sotelo has contributed extensively to our knowledge about
the anatomy and function of the cerebellum and conducted pioneer-
ing studies on neuronal plasticity and axonal regeneration. Currently,

he is emeritus Professor at the Institute de la Vision in Paris.

Professor Richard Morris (2013-present) Professor of Neurosci-
ence at the University of Edinburgh and Member of the Royal Society.

Professor Morris has made countless contributions to the neurobi-
ology of learning and memory, applying concepts and work tech-
niques that enable the development of new therapies for Alzheimer’s

disease, among others.

Visit the website for more information
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Remedios Caro Almela Prize

The jury of the Remedios Caro Almela Prize awarded the X Prize to
Professor Pierre Vanderhaegen, Director of the Stem Cell and Devel-
opmental Neurobiology Laboratory of the VIB-KU Leuven Center for

Research on the Brain and its Diseases (Belgium).

Dr. Vanderhaegen was awarded for his work pioneering the implanta-
tion of pluripotent stem cells into functional circuits, which represents
a new approach to investigate the mechanisms of neural development
and opens up numerous possibilities for cell therapy in the nervous sys-
tem. Particular emphasis was placed on "the originality of his work, the
relevance of his numerous contributions to the field of developmental
neurobiology, and his focused work on a big problem over many years. In
particular, his pioneering work on the implantation of pluripotent stem
cells in functional brain circuits opened up numerous possibilities for cell
therapy in the nervous system. His research has also contributed to re-
vealing basic aspects of development that allow us to better understand
how a structure with the complexity of the human cerebral cortex has

appeared”.

This prestigous Prize was previously awarded to Barry Dickson (2006),
Frangois Guillemot (2007), Ridiger Klein (2008), Steve Wilson (2009),
Christine Holt (2011), Magdalena Gotz (2013), Silvia Arber (2015), Alain
Chedotal (2017) and Oscar Marin (2019).

@ Visit the Remedios Caro Almela Prize website for more information
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Aprotocol for in ovo electroporation of chicken and
snake embryos to study forebrain development
Cardenas A, BorrellV 2021 STAR Protocls, 2(3)
100692. 10.1016/j.xpro.2021.100692

A unique bipartite Polycomb signature regulates
stimulus-response transcription during develop-
ment. Kitazawa T, Machlab D, Joshi O, Maiorano N,
Kohler H, Ducret S, Kessler S, Gezelius H, Soneson
C, Papasaikas P, Lopez-Bendito G, Stadler MB, Rijli
FM 2021 Nat Genet 53, 3,379 10.1038/s41588-021-
00789-z

Acute Increase in Blood alpha CGRP at Maximal Ex-
ercise and Its Association to Cardiorespiratory Fit-
ness, Carbohydrate Oxidation and Work Performed:
An Exploratory Study in Young Men. Aracil-Marco A,
Sarabia JM, Pastor D, Guillén S, Loépez-Grueso R,
Gallar J, Moya-Ramén M 2021 Biology (Basel) 10 8
783 10.3390/biology10080783

Adenosine A2A Receptors Contribute to the Radial
Migration of Cortical Projection Neurons through
the Regulation of Neuronal Polarization and Axon
Formation Algada-Morais S, Gongalves N, More-
no-JuanV, Andres B, Ferreira S, Marques JM, Magal-
hdes J, Rocha JMM, Xu X, Partidario M, Cunha RA,
Lépez-Bendito G, Rodrigues RJ 2021 Cereb Cortex
31, 12, 5652-5663 10.1093/cercor/bhab188

Astrocytes and neurons share region-specific tran-
scriptional signatures that confer regional identity
to neuronal reprogramming. Herrero-Navarro A, Pu-
che-Aroca L, Moreno-Juan V, Sempere-Ferrandez A,
Espinosa A, Susin R, Torres-Masjoan L, Leyva-Diaz
E, Karow M, Figueres-Ofiate M, Lépez-Mascaraque
L, Lopez-Atalaya JP, Berninger B, Lopez-Bendito G
2021 SciAdv 7,15.10.1126/sciadv.abe8978

Bilateral visual projections exist in non-teleost
bony fish and predate the emergence of tetrapods
Vigouroux. RJ, Duroure K, Vougny J, Albadri S, Ko-
zulin P, Herrera E, Nguyen-Ba-Charvet K, Braasch |,
Suérez R, Del Bene F, Chédotal A 2021 Science
372,6538, 150-156. 10.1126/science.abe7790

Body-fat sensor triggers ribosome maturation in
the steroidogenic gland to initiate sexual matura-
tion in Drosophila. Juarez-Carrefio S, Vallejo DM,
Carranza-Valencia J, Palomino-Schétzlein M, Ra-
mon-Cafiellas P, Santoro R, de Hartog E, Ferres-Mar-
co D, Romero A, Peterson HP, Ballesta-Illan E, Pine-
da-Lucena A, Dominguez M, Morante J 2021 Cell
Rep 37,2,109830. 10.1016/j.celrep.2021.109830

Cannabidiol and Sertraline Regulate Behavioral
and Brain Gene Expression Alterations in an An-
imal Model of PTSD. Gasparyan A, Navarrete F,
Manzanares J 2021 Front Pharmacol 12, 694510.
10.3389/fphar.2021.694510

Cannabidiol Modulates Behavioural and Gene
Expression Alterations Induced by Spontaneous
Cocaine Withdrawal. Gasparyan A, Navarrete F,
Rodriguez—Arias M, Mifarro J, Manzanares J 2021
Neurotherapeutics 18, 1, 615-623.
10.1007/s13311-020-00976-6

Cannabidiol prevents priming- and stress-induced
reinstatement of the conditioned place prefer-
ence induced by cocaine in mice. Calpe-Lépez C,
Gasparyan A, Navarrete F, Manzanares J, Mifiarro
J, Aguilar MA 2021 J Psychopharmacol 35,7, 864-
8742,69881E+14.10.1177/0269881120965952

Constitutive phosphorylation as a key regulator
of TRPM8 channel function. Rivera B, Moreno C,
Lavanderos B, Hwang JY, Fernandez-Trillo J, Park
KS, Orio P, Viana F, Madrid R, Pertusa M 2021 J
Neurosci 41,41, 8475-8493. 10.1523/JNEUROS-
Cl1.0345-21.2021

Control of protein synthesis and memory by Glu-
N3A-NMDA receptors through inhibition of GIT1/
mTORC1 assembly. Conde-Dusman MJ, Dey PN,
Elfa-Zudaire O, Rabaneda LG, Garcia-Lira C, Grand
T, Briz V, Velasco ER, Andero R, Nifierola S, Barco
A, Paoletti P, Wesseling JF, Gardoni F, Tavalin SJ,
Perez-Otafio | 2021 eLife 10. 10.7554/eLife.71575

Deciphering the Action of Perfluorohexyloctane Eye
Drops to Reduce Ocular Discomfort and Pain Deli-
cado-Miralles M, Velasco E, Diaz-Tahoces A, Gallar
J, Acosta MC, Aracil-Marco A 2021 Front Med (Laus-
anne) 8, 709712. 10.3389/fmed.2021.709712

Defining microRNA signatures of hair follicular stem
and progenitor cells in healthy and androgenic alo-
pecia patients. Mohammadi P, Nilforoushzadeh MA,
Youssef KK, Sharifi-Zarchi A, Moradi S, Khosravani
P, Aghdami R, Taheri P, Hosseini Salekdeh G, Baha-
rvand H, Aghdami N 2021 J Dermatol Sci 101, 1,
49-57.10.1016/].jdermsci.2020.11.002

Development of the hypersecretory phenotype in
the population of adrenal chromaffin cells from
prehypertensive SHRs. Pefia Del Castillo JG, Se-
gura-Chama P, Rincén-Heredia R, Millan-Aldaco
D, Giménez-Molina Y, Villanueva J, Gutiérrez LM,
Hernandez-Cruz A 2021 Pflugers Arch 473, 11,
1775-1793. 10.1007/s00424-021-02614-2
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Differences in Gene Expression of Endogenous
Opioid Peptide Precursor, Cannabinoid 1 and
2 Receptors and Interleukin Beta in Peripheral
Blood Mononuclear Cells of Patients With Refrac-
tory Failed Back Surgery Syndrome Treated With
Spinal Cord Stimulation: Markers of Therapeutic
Outcomes? De Andrés J, Navarrete-Rueda F, Fab-
regat G, Garcia-Gutiérrez MS, Monsalve-Dolz V, Ha-
rutyunyan A, Minguez-Marti A, Rodriguez-Lopez R,
Manzanares J 2021 Neuromodulation 24, 1, 49-60.
10.1111/ner.13111

Differentiation of human adult-derived stem cells
towards a neural lineage involves a dedifferentia-
tion event prior to differentiation to neural pheno-
types. Bueno C, Martinez-Morga M, Garcia-Bernal D,
Moraleda JM, Martinez S 2021 Sci Rep 11, 1, 12034
10.1038/541598-021-91566-9

Effects of Percutaneous Electrolysis on Endoge-
nous Pain Modulation: A Randomized Controlled
Trial Study Protocol. Varela-Rodriguez S, Sanchez-
Gonzélez JL, Sanchez-Séanchez JL, Delicado-Mi-
ralles M, Velasco E, Fernandez-de-Las-Pefias C,
Calderén-Diez L 2021 Brain Sci 11, 6, 801. 10.3390/
brainsci11060801

Expression of the cold thermoreceptor TRPM8 in
rodent brain thermoregulatory circuits. Ordas P,
Hernéndez-Ortego P, Vara H, Fernandez-Pefia C,
Reimundez A, Morenilla-Palao C, Guadafio-Ferraz A,
Gomis A, Hoon M, Viana F, Sefiaris R 2021 J Comp
Neurol 529, 1, 234-256. 10.1002/cne.24694

Facing biology's open questions Rupert Sheldrake's
heretical hypothesis turns 40. Gomez-Marin A 2021
Bioassays 43, 6 €2100055. 10.1002/bies.202100055

Failures of nerve regeneration caused by aging
or chronic denervation are rescued by restoring
Schwann cell c-Jun. Wagstaff LJ, Gomez-Sanchez
JA, Fazal SV, Otto GW, Kilpatrick AM, Michael K,
Wong LY, Ma KH, Turmaine M, Svaren J, Gordon T,
Arthur-Farraj P, Velasco-Aviles S, Cabedo H, Ben-
ito C, Mirsky R, Jessen KR 2021 eLife 10. 10.7554/
elife.62232

Functional Interactions between Entorhinal Cor-
tical Pathways Modulate Theta Activity in the Hip-
pocampus Lopez-Madrona VJ, Canals S 2021 Biolo-
gy (Basel) 10, 8, 692. 10.3390/biology10080692

Hierarchical Control of Visually-Guided Move-
ments in a 3D-Printed Robot Arm Mati¢ A, Valer-
jev P, Gomez-Marin A 2021 Front Neurorobot 15,
755723.10.3389/fnbot.2021.755723
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Increased network centrality of the anterior in-
sula in early abstinence from alcohol. Bordier C,
Weil G, Bach P, Scuppa G, Nicolini C, Forcellini G,
Pérez-Ramirez U, Moratal D, Canals S, Hoffmann
S, Hermann D, Vollstadt-Klein S, Kiefer F, Kirsch P,
Sommer WH, Bifone A 2021 Addict Biol 27, 1,
€13096.10.1111/adb.13096

Increased P2x2 receptors induced by amyloid-be-
ta peptide participates in the neurotoxicity in
alzheimer's disease. Godoy PA, Mennickent D,
Cuchillo-Ibafiez I, Ramirez-Molina O, Silva-Grecchi T,
Panes-Fernandez J, Castro P, Sdez-Valero J, Fuent-
ealba J 2021 Biomed Pharmacother 142, 111968.
10.1016/j.biopha.2021.111968

Information Transmission in Delay-Coupled Neu-
ronal Circuits in the Presence of a Relay Population
Sanchez-Claros J, Pariz A, Valizadeh A, Canals S,
Mirasso CR 2021 Front Syst Neurosci 15, 705371.
10.3389/fnsys.2021.705371

Interneuron Heterotopia in the Lisl Mutant Mouse
Cortex Underlies a Structural and Functional
Schizophrenia-Like Phenotype. Garcia-Lopez R,
Pombero A, Estirado A, Geijo-Barrientos E, Martin-
ez S 2021 Front Cell Dev Biol 9, 693919. 10.3389/

fcell.2021.693919

Materialities, Space, Mind: archaeology of visual
cognition. Millan-Pascual R, Martinez LM, Alon-
so-Pablos D, Blanco MJ, Criado-Boado F 2021
Trabajos de Prehistorisa 78, 1, 7-25. 10.3989/
tp.2021.12262

Medium spiny neurons activity reveals the discrete
segregation of mouse dorsal striatum. Alegre-Cortés
J, Sdez M, Montanari R, Reig R 2021 eLife 10,
10.7554/eLife.60580

Natural Polyhydroxy Flavonoids, Curcuminoids,
and Synthetic Curcumin Analogs as a7 nAChRs
Positive Allosteric Modulators. Ximenis M, Mulet J,
Sala S, Sala F, Criado M, Gonzalez-Mufiiz R, Pérez
de Vega MJ 2021 Int J Mol Sci 22, 2, 973. 10.3390/
ijms22020973

Netrin 1-Mediated Role of the Substantia Nigra
Pars Compacta and Ventral Tegmental Area in the
Guidance of the Medial Habenular Axons. Com-
pany V, Andreu-Cervera A, Madrigal MP, Andrés B,
Almagro-Garcia F, Chédotal A, Lépez-Bendito G,
Martinez S, Echevarria D, Moreno-Bravo JA, Puelles
E 2021 Front Cell Dev Biol 9, 682067. 10.3389/
fcell.2021.682067

Neurogenesis similarities in different human adult
stem cells. Bueno C, Martinez S 2021 Neural Regen
Res 16, 1,123-124.10.4103/1673-5374.286967

Neuroimaging reveals functionally distinct neu-
ronal networks associated with high-level alcohol
consumption in two genetic rat models. Pallarés V,
Dudek M, Moreno A, Pérez-Ramirez U, Moratal D,
Haaranen M, Ciccocioppo R, Sommer WH, Canals S,
Hyytia P 2021 Behav Pharmacol 32, 2&3, 229-238.
10.1097/FBP.0000000000000582

Non-muscle myosin Il activation: adding a classical
touch to ROCK. Carmena A 2021 Small GTPases 12,
3,161-166. 10.1080/21541248.2019.1671148

Non-productive angiogenesis disassembles ASS
plaque-associated blood vessels. Alvarez-Ver-
gara MI, Rosales-Nieves AE, March-Diaz R, Rodri-
guez-Perinan G, Lara-Urefia N, Ortega-de San Luis
C, Sanchez-Garcia MA, Martin-Bornez M, Gémez-
Galvez P, Vicente-Munuera P, Fernandez-Gomez B,
Marchena MA, Bullones-Bolanos AS, Davila JC, Gon-
zalez-Martinez R, Trillo-Contreras JL, Sanchez-Hi-
dalgo AC, Del Toro R, Scholl FG, Herrera E, Trepel
M, Kérbelin J, Escudero LM, Villadiego J, Echevarria
M, de Castro F, Gutierrez A, Rabano A, Vitorica J,
Pascual A 2021 Nat Commun 12, 1, 3098. 10.1038/
$41467-021-23337-z

Novel competition test for food rewards reveals
stable dominance status in adult male rats. Costa
DF, Moita MA, Marquez C 2021 Sci Rep 11, 1, 14599.
10.1038/541598-021-93818-0

Pairing Binge Drinking and a High-Fat Dietin Adoles-
cence Modulates the Inflammatory Effects of Subse-
quent Alcohol Consumption in Mice. Gonzalez-Por-
tilla M, Montagud-Romero S, Navarrete F, Gasparyan
A, Manzanares J, Mifiarro J, Rodriguez-Arias M 2021
Int J Mol Sci 22, 10. 10.3390/ijms22105279

Pilot RNAi Screen in Drosophila Neural Stem Cell
Lineages to Identify Novel Tumor Suppressor Genes
Involved in Asymmetric Cell Division. Manzane-
ro-Ortiz S, de Torres-Jurado A, Hernéndez-Rojas
R, Carmena A 2021 Int J Mol Sci 22, 21. 10.3390/
ijms222111332

Plasma ACE2 species are differentially altered in
COVID-19 patients. Garcia-Ayllén MS, Moreno-Pérez
0, Garcia-Arriaza J, Ramos-Rincon JM, Cortés-
Gémez MA, Brinkmalm G, Andrés M, Ledn-Ramirez
JM, Boix V, Gil J, Zetterberg H, Esteban M, Merino E,
Saez-Valero J 2021 FASEB J 35, 8 €21745. 10.1096/
fj.202100051R
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Relation between Alpha-Synuclein and Core CSF
Biomarkers of Alzheimer's Disease. Monge-Garcia
V, Garcia-Ayllon MS, Séez-Valero J, Sénchez-Paya J,
Navarrete-Rueda F, Manzanares-Robles J, Gaspar-
ini-Berenguer R, Romero-Lorenzo R, Cortés-Gémez
MA, Monge-Argilés JA 2021 Medicina (Kaunas) 57,
9, 954. 10.3390/medicina57090954

Reversed Polarity bi-tDCS over M1 during a Five
Days Motor Task Training Did Not Influence Motor
Learning. A Triple-Blind Clinical Trial. Flix-Diez L,
Delicado-Miralles M, Gurdiel-Alvarez F, Velasco E,
Galan-Calle M, Lerma Lara S 2021 Brain Sci 11, 6.
10.3390/brainscil1060691

SFRP1 modulates astrocyte-to-microglia crosstalk
in acute and chronic neuroinflammation. Rue-
da-Carrasco J, Martin-Bermejo MJ, Pereyra G, Mateo
MI, Borroto A, Brosseron F, Kummer MP, Schwartz
S, Lopez-Atalaya JP, Alarcon B, Esteve P, Heneka
MT, Bovolenta P 2021 EMBO Rep 22, 11 e51696.
10.15252/embr.202051696

Sodium Channel Blockers Modulate Abnormal Ac-
tivity of Regenerating Nociceptive Corneal Nerves
After Surgical Lesion. Luna C, Mizerska K, Quirce
S, Belmonte C, Gallar J, Acosta MC, Meseguer V
2021 Invest Ophthalmol Vis Sci 62, 1, 2. 10.1167/
iovs.62.1.2

Specification of oxytocinergic and vasopressiner-
gic circuits in the developing mouse brain. Mad-
rigal MdP, Jurado S 2021 Commun Biol 4, 1, 586.
10.1038/542003-021-02110-4

Subclinical social anxiety in healthy young adults:
Cortisol and subjective anxiety in response to acute
stress. Mirete M, Molina S, Villada C, Hidalgo V, Salva-
doir A2021 An Psicol-Spain 37, 3,432-439. 10.6018/
analesps.483411

Sublayer- and cell-type-specific neurodegenera-
tive transcriptional trajectories in hippocampal
sclerosis. Cid E, Marquez-Galera A, Valero M, Gal
B, Medeiros DC, Navarron CM, Ballesteros-Esteban
L, Reig-Viader R, Morales AV, Fernandez-Lamo |,
Gomez-Dominguez D, Sato M, Hayashi Y, Bayés A,
Barco A, Lopez-Atalaya JP, de la Prida LM 2021 Cell
Rep 35, 10, 109229. 10.1016/j.celrep.2021.109229

Tangential Intrahypothalamic Migration of the
Mouse Ventral Premamillary Nucleus and Fgf8 Sig-
naling. Lopez-Gonzélez L, Alonso A, Garcia-Calero E,
de Puelles E, Puelles L 2021 Front Cell Dev Biol 9,
676121.10.3389/fcell.2021.676121
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Tau phosphorylation by glycogen synthase kinase
3 beta modulates enzyme acetylcholinesterase ex-
pression. Cortés-Gomez MA, Llorens-Alvarez E, Alom
J, Del Ser T, Avila J, Sdez-Valero J, Garcia-Ayllon
MS 2021 J Neurochem 157, 6, 2091-2105 10.1111/
jnc.15189

Temporal Dynamics and Neuronal Specificity of
Grin3a Expression in the Mouse Forebrain. Murillo
A, Navarro Al, Puelles E, Zhang Y, Petros TJ, Pérez-
Otafio 12021 Cereb Cortex 31,4,1914-1926 10.1093/
cercor/bhaa330

The Acquisition of Culturally Patterned Attention
Styles Under Active Inference Constant. A, Tschantz
ADD, Millidge B, Criado-Boado F, Martinez LM,
Mueller J, Clark A 2021 Front Neurorobot 15,
729665. 10.3389/fnbot.2021.729665

The administration of sertraline plus naltrexone
reduces ethanol consumption and motivation in a
long-lasting animal model of post-traumatic stress
disorder. Gasparyan A,Navarrete F, Manzanares J
2021 Neuropharmacol 189, 108552. 10.1016/j.neu-
ropharm.2021.108552

The apolipoprotein receptor LRP3 compromises
APP levels. Cuchillo-bafiez I, Lennol MP, Escamilla
S, Mata-Balaguer T, Valverde-Vozmediano L, Lopez-
Font I, Ferrer |, Sdez-Valero J 2021 Alzheimers Res
Ther 13,1, 181.10.1186/s13195-021-00921-5

The importance of urgency in decision making
based on dynamic information. Ferrucci L, Genove-
sio A, Marcos E 2021 PLoS Comput Biol 17, 10
€1009455. 10.1371/journal.pcbi.1009455

The regulation of cortical neurogenesis. Villalba A,
Gotz M Borrel, V2021 Curr Top Dev Biol 142, 1-66
10.1016/bs.ctdb.2020.10.003

Unilateral Corneal Insult Also Alters Sensory Nerve
Activity in the Contralateral Eye. Luna C, Quirce S,
Aracil-Marco A, Belmonte C, Gallar J, Acosta MC 2021
Front Med 8, 767967. 10.3389/fmed.2021.767967

When the Part Mirrors the Whole:
Beyond Simple Location. Gomez-Marin A, Ar-
nau J 2021 Front Psychol 11, 523885. 10.3389/
fpsyg 2020.523885

Interactions

Wntl Role in the Development of the Habenula
and the Fasciculus Retroflexus. Company V, More-
no-Cerdd A, Andreu-Cervera A, Murcia-Ramon R,
Almagro-Garcia F, Echevarria D, Martinez S, Puelles
E 2021 Front Cell Dev Biol 9, 755729. 10.3389/
fcell.2021.755729

A Blueprint for Cancer-Related Inflammation and
Host Innate Immunity. Garcia-Lépez L, Adrados |,
Ferres-Marco D, Dominguez M 2021 Cells 10, 11,
3211.10.3390/cells10113211

Autophagy in axonal and presynaptic development.
Crawley O, Grill B 2021 Curr Opin Neurobiol 69,
139-148.10.1016/j.conb.2021.03.011

Behavior Individuality: A Focus on Drosophila
melanogaster. Molla-Albaladejo R, Sanchez-Al-
caniz JA 2021 Front Physiol 12, 719038. 10.3389/
fphys.2021.719038

CB2 Receptor Involvement in the Treatment of Sub-
stance Use Disorders. Navarrete F, Garcia-Gutiérrez
MS, Gasparyan A, Navarro D, Manzanares J 2021
Biomolecules 11, 11, 1556. 10.3390/biom11111556

Cellular Mechanisms Involved in Cerebellar Micro-
zonation. Sotelo C 2021 Neuroscience 462 S| 56-69.
10.1016/].neuroscience.2020.01.019

Cilia, ciliopathies and hedgehog-related forebrain
developmental disorders. Andreu-Cervera A, Catala
M, Schneider-Maunoury S 2021 Neurobiol Dis 150,
105236.10.1016/}.nbd.2020.105236

GABA(B) receptor-modulation of thalamocortical
dynamics and synaptic plasticity. Sanchez-Vives
MV, Barbero-Castillo A, Perez-Zabalza M, Reig R 2021
Neuroscience 456, 131-142 10.1016/}.neurosci-
ence.2020.03.011

Genetic and activity dependent-mechanisms wiring
the cortex: Two sides of the same coin. Bragg-Gon-
zalo L, De Leon Reyes NS, Nieto M 2021 Semin Cell
Dev Biol 118, 24-34.10.1016/j.semcdb.2021.05.011

Inflammatory Biomarkers in Addictive Disorders.
Morcuende A, Navarrete F, Nieto E, Manzanares J, Fe-
menia T 2021 Biomolecules 11, 12, 1824. 10.3390/
biom11121824

Kainate receptors, homeostatic gatekeepers of syn-
aptic plasticity. Valbuena S, Lerma J 2021 Neurosci-
ence456,17-26.10.1016/j.neuroscience.2019.11.050

Losing balance: Kainate receptors and psychiatric
disorders comorbidities. Valbuena$S, Lerma J 2021
Neuropharmacol 191, 108558. 10.1016/j.neurop-
harm.2021.108558

MiRNAs in early brain development and pediatric
cancer: At the intersection between healthy and dis-
eased embryonic development. Prieto-Colomina A,
FernandezV, Chinnappa K, Borrell V2021 BioEssays
43,7e2100073. 10.1002/bies.202100073
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Optical Assessment of Nociceptive TRP Channel
Function at the Peripheral Nerve Terminal. Aleixan-
dre-Carrera F, Engelmayer N, Ares-Suarez D, Acosta
MC, Belmonte C, Gallar J, Meseguer V, Binshtok AM
2021 Int J Mol Sci 22, 2, 481. 10.3390/ijms22020481

Role of Cannabidiol in the Therapeutic Interven-
tion for Substance Use Disorders. Navarrete F,
Garcia-Gutiérrez MS, Gasparyan A, Austrich-Olivares
A, Manzanares J 2021 Front Pharmacol 12, 626010.
10.3389/fphar.2021.626010
Spontaneous activity in developing thalamic
and cortical sensory networks Martini FJ, Guil-
lamdn-Vivancos T, Moreno-Juan V, Valdeolmillos M,
Lopez-Bendito G 2021 Neuron 109, 16, 2519-2534.
10.1016/j.neuron.2021.06.026

Static magnetic stimulation in the central nervous
system: a systematic review. Viudes-Sarrion N, Ve-
lasco E, Delicado-Miralles M, Lillo-Navarro C 2021
Neurol Sci 42, 5, 1733-1749. 10.1007/s10072-021-
05156-8

The association of telomere length with substance
use disorders: a systematic review and meta-analy-
sis of observational studies. Navarro-Mateu F, Husky
M, Cayuela-Fuentes P, Alvarez FJ, Roca-Vega A, Ru-
bio-Aparicio M, Chirlaque MD, Cayuela ML, Martinez
S, Sanchez-Meca J 2021 Addiction 116, 8, 1954-
1972.10.1111/add.15312

Transcriptome and epigenome analysis of engram
cells: Next-generation sequencing technologies in
memory research. Fuentes-Ramos M, Alaiz-Noya M,
Barco A 2021 Neurosci Biobehav Rev 127, 865-875.
10.1016/j.neubiorev.2021.06.010

With the Permission of Microtubules: An Updat-
ed Overview on Microtubule Function During
Axon Pathfinding. Sanchez-Huertas C, Herrera E
2021Front Mol Neurosci 14, 759404.10.3389/04
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Editorials

Cannabidiol Treatment in Neurotherapeutic Interven-
tions. Gonzalez-Cuevas G, Garcia-Gutierrez MS, Navar-
rete F, de Guglielmo G, Manzanares J 2021 Front Phar-
macol 12, 752292. 10.3389/fphar.2021.752292

The Extracellular Environment in Controlling Neuronal
Migration During Neocortical Development.Hirota Y,
Ohtaka-Maruyama C, Borrell V 2021 Front Cell Dev
Biol 9, 673825. 10.3389/fcell.2021.673825

The Search for Biomarkers in Psychiatry. Garcia-Gutier-
rez MS, Manzanares J, Navarrete F 2021 Front Psychia-
try 12, 720411. 10.3389/fpsyt.2021.720411

Neurogenesis similarities in different human adult
stem cells. Bueno C, Martinez S 2021 Neural Regen
Res 16, 1, 123-124.10.4103/1673-5374.286967

Promisomics and the Short-Circuiting of Mind.
Gomez-Marin A 2021 eNeuro 8, 2. 10.1523/
ENEURO.0521-20.2021

Protomapped by the pros: Proneural factors pattern
cortex folding. Borrell, Victor 2021 Neuron 109, 18,
2797-2799. 10.1016/j.neuron.2021.08.007

Virtual meeting, real and sound science: report of the
17th Meeting of the Spanish Society for Developmen-
tal Biology (SEBD-2020) Virtual Meeting. 18th to 20th
November 2020. Araljo SJ, Almudi |, Bozal-Basterra L,
Casares F, Casas-Tintd S, Escalante A, Garcia-Moreno F,
Losada-Pérez M, Maeso |, Marcon L, Ocafia O, Pampl-
iega O, Rada-lglesias A, Rayon T, Sharpe J, Sutherland
JD, Villa Del Campo C, Barrio R 2021 Int J Dev Biol 65,
7-9, 457-464. 10.1387/ijdb.210005rb

Book Chapters and Reviews

Are You Interested or Afraid of Working on EMT? Nieto
MA 2021 Methods Mol Biol 2179, 19-28. 10.1007/978-
1-0716-0779-4_4

The regulation of cortical neurogenesis. Villalba A,
Goetz M, Borrell V 2021 Curr Top Dev Biol 142, 1-66.
10.1016/bs.ctdb.2020.10.003

Feeling and Knowing: Making Minds Conscious.
Gomez-Marin A 2021 Science 374, 6568, 696-696.
10.1126/science.abm6378

The Brain from Inside Out. Gomez-Marin A 2021 Curr
Biol 31,5, R221-R223.10.1016/j.cub.2021.01.101
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Dr. Luis Martinez-Otero Instituto de Neurocien-
cias, Alicante Material Minds: Exploring the Interac-
tions between Predictive Brains, Cultural Artefacts,
and Embodied Visual Search.

Dr. Jaime de la Rocha IDIBAPS, Barcelona The dy-
namics of evidence accumulation during decision
making.

Dr. Diego Gomez-Nicola School of Biological
Sciences, University of Southampton, Southamp-
ton, UK Microglial dynamics in health and disease

Dr. Luis Puelles Universidad de Murcia, Murcia Crit-
ical comparison of prosomeric and columnar brain
models

Dr. Ivan Rodriguez Geneva University, Geneva,
Switzerland The sick sense is in the nose.

Dr. Maria Robles Institute of Medical Psychology,
LMU, Munich, Germany Sleep-wake cycles shape
proteome and phosphoproteome dynamics in brain.

Dr. Oliver Collignon Université Catholique de Lou-
vain, Louvain-la-Neuve, Belgium Brain development
under sensory deprivation and restoration.

Dra. Irene Miguel-Aliaga Imperial College London,
London, UK The second brain of a simpler gut.

Dr. Francesco Papaleo |IT Central Research Labs
Genova, Genova, ltaly Circuits of Emotion Discrimi-
nation.

Dr. Maria Llorens-Martin Centro de Biologia Mo-
lecular Severo Ochoa-CSIC-UAM, Madrid Adult hip-
pocampal neurogenesis in physiology and disease.

Dra. Monika Schonauer University of Freiburg,
Freiburg, Germany Imaging Memory Consolidation
in Wakefulness and Sleep.

Dr. Laura Cancedda Italian Institute of Technology,
Genova, ltaly Treating neurodevelopmental disor-
ders: challenges, issues, problems, concerns, diffi-
culties, harms, worries, doubts, but we need to start
from somewhere.
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Dr. Juan Antonio Moreno-Bravo Instituto de
Neurociencias, Alicante Local and Long-range Cere-
bellar Connectivity.

Dr. Xiang Yu School of Life Sciences, Peking Univer-
sity, Peking, China Regulating of early wiring of the
sensory cortices by experience and molecules.

Dr. Jose Carlos PastorPareja School of Life Scienc-
es, Tsinghua University, Beijing, China Atypical base-
ment membranes: secretion, assembly and roles in

the nervous system.

Dr. Paola Arotta Harvard University, Cambridge,
USA Molecular Logic of Cortical Development.

Dr. lan Wickersham Brain and Cognitive Sciences,
MIT, Cambridge, USA Viral techniques for studying
neural circuitry.

Dr. Felix Leroy Instituto de Neurociencias, Alicante
CRH release from the pre-frontal cortex to the lateral
septum regulates social recognition

Dr. Rohini Kuner University of Heidelberg (Heidel-
berg, Germany) Sumoylation in sensory neurons reg-
ulates neuropathy and pain.

Dr. Albert Quintana Universitat Autonoma de Bar-
celona (UAB), Barcelona Dissecting neuropathology
in mitochondrial disease: one neuron at a time.

Dr. Pierre Vanderhaeghen VIB-KU Leuven Center
for Brain & Disease Research, Leuven, Belgium Re-
medios Caro Almela Lecture 2021 - Linking develop-
ment and evolution of the human brain

Dr. Tansu Celikel School of Psychology, Georgia
Tech, Atlanta, US Deconstructing the sense of touch.

Dra. Francesca Bartolini Columbia University,
New York, USA Emerging Roles of the Microtubule
Cytoskeleton in Synaptic Pathology and Axonal De-
generation.
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Chinnappa, Kaviya
Regulation of Cerebral Cortex Develop-
ment and Expansion by MIR3607

Company Devesa, Verénica
New Insights into Development of the
Habenular Complex and the Fasciculus

Retroflexus

Conde Dusman, Maria José
GluN3A-NMDA Receptors regulate pro-
tein synthesis by controlling the assem-
bly of GIT1-mTORC1 complexes.

Eed, Amr Fawzy Kamel

Functional and Structural Substrates of
Increased Dosage OG Grik4 Gene Eluci-
dated Using Multi-modal MRI.

Garcia Asencio, Francisco
The Role of Prrx1 In Mouse Develop-

ment and Vascular Biology

Garcia Lépez, Lucia
Role of PI3K/AKT/PTEN in tumorigen-
esis: A link between inflammation and

reprogramming of the host metabolism.

Gasparyan, Ani
Efectos del Cannabidiol en un nuevo
modelo animal de trastorno de estrés

postraumatico.

Gonzalez Iglesias, Ainara
Intron Detention As A Mechanism To
Tightlly Control The Timing Of Neural

Differentiation.

Gupta, Saurabh
Hierarchy and Flexibility in Caenorhab-
ditis Elegans Foraging.

Herrero Navarro, Alvaro
Region Specific Glia-To-Neuron Repro-
gramming:A Step Forward To Neuroan

Repair.

Murillo Bartolomé, Alvaro
Effects of Glun3A silencing in Hunting-
ton's disease and systematic mapping

of its expression in the mouse forebrain.

Navarrén Izquierdo, Carmen
Transcriptional Regulatory Dynamics
Underlying Neuroinflammation-Associ-

ated States of Microglia.
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Robles Picé, Rita Mariana
Local Circuits of the Mouse Granular

Retrosplenia Cortex.

Saez Garcia, Maria
The Impact Dopamine on Multisensory
Information Processing in the Associa-

tive Striatum.

Valifio Pérez, Arturo José
Divergence-Convergence ratios govern
functional circuitry in the early visual

pathway.

Velasco Aviés, Sergio
Papel de las HDACs de la clase lla en |a

biologia de las Células de Schwann.
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