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Foreword

Dear reader,

Welcome to the Annual Report of Achucarro
Basque Center for Neuroscience for the year
2016. As ageneral summary, | would highlight
that this year we have continued our steady
progress and growth by increasing our
productivity and recruiting new group

leaders.

Among other achievements, the publication
record this year has substantially increased
over the previous period. In addition, three
new groups, led by lkerbasque and Ramon y
Cajal fellows, have been appointed to study
novel aspects of glia biology including its role
in memory formation and consolidation and
reciprocal glia-to-axon interactions, as well as
the contribution of glia to neuronal

excitability.

Our challenge for the near future is to
consolidate and integrate the newcomers
while maintaining the upward trajectory of

the centre.
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Next spring, the ACHUCARRO will move into
a new building within the Science Park of the
University of the Basque Country, in the
campus of Leioa. This move means a giant
step forward for our daily activities because
we will have brand-new laboratories and
facilities and the possibility to expand into
new cutting-edge glia research areas by
recruiting additional group leaders. Most
important, the new headquarters will
constitute avery active location for improving
our efficiency and favouring current and
future collaborations with other colleagues
and institutions on the campus, adding value

for all parties.

We are very much looking forward to this
move because it signifies a major
achievement of our Strategic Plan for the
period of 2014-2017. Needless to say, this
achievement will position us to face the next

challenges for the period of 2018-2021.

Carlos Matute
Scientific Director
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1. Strategy and Management

We designed a strategy for the period 2014-2017 back in 2013, in accordance with the
programme launched by the Basque Government to foster research infrastructure and the
development of high-quality fundamental science. However, the socio-economic conditions
of the last years have directly influenced the expectations and timing we established at that
time, so the bigger objectives have been delayed, slowing achievement of most of the other

objectives.

Fortunately, the political stability regarding science issues in the Basque Country and the
continuous support of the institutions involved in ACHUCARRO have contributed, although
with some delay, to our plans of moving from our current locations outside the University
campus to a bigger and better location within the campus. This long-term and much-awaited
project is finally a reality: in 2016, we designed and started refurbishing a floor for the Main
Building of the Science Park of the University of the Basque Country (UPV/EHU), next to the

University campus, for establishing our permanent headquarters.

Nevertheless, we can also say that all the uncertainties and delays did not significantly affect
our research programme. The support and commitment of the groups that compose the
foundations of the centre deserve praise because thanks to their generosity, we have been

able to grow in this difficult period.

SCIENTIFIC PLAN 2014-2017

According to the main strategic objectives established in 2013, ACHUCARRO has the
aspiration of becoming a reference centre within Europe in fundamental and translational

research in the field of neuroscience.

The overall objective of the centre is to perform coordinated multidisciplinary research of
brain functions on all levels — from single molecules through individual cells and acutely
isolated nervous tissues to brain networks operating in vivo - to further advance discoveries
in the physiology and pathophysiology of the nervous system. In particular, the main strategic
direction of the centre will be in-depth study of neuronal—-glial biology in the normal and

pathological brain.

To meet these goals, ACHUCARRO designed a Strategic Plan for the period 2014-2017 that
contains three high-level research programmes including different areas that involve the

coordinated and complementary expertise of the different research groups from the centre.



Characterization of the role of glial cells in the physiology of the nervous

system
o rolesof astrocytes in synaptic communication
o neurotransmitter signalling during neurogenesis and gliogenesis

o mechanisms of microglia phagocytosis during neurogenesis

Characterization of structural and functional changes of neuronal-glial
networking in the aged brain

o age-dependent remodelling of neuronal—glial signalling

o regulation of the intrinsic properties of neural stem cells in the adult hippocampus

The role of neuroglia in neurodegenerative diseases and other neurological

disorders
o research on general mechanisms of neuron and glial cell death
o understanding the pathophysiology of Alzheimer’s disease and epilepsy

o autoimmune pathogenesis of multiple sclerosis (MS) and neuroinflammation

The two key elements that define our strategy are our Mission and Vision:

Mission Vision
Achucarro Basque Center for Neuroscience In 2017, Achucarro Basque Center for
is Neuroscience strives to lead and
¢ theresearch center fostered by coordinate Basque efforts to advance
Ikerbasque and the University of in neuroscience knowledge by
the Basque Country (UPV/EHU), e establishing aworld-class
¢ devoted to fundamental and research centre, with
translational research in neuron- internationally recognized
glial biology research groups and state-of-the-
o for the discovery of new therapies artequipment and facilities and
for brain diseases, e contributing to the understanding
e incooperation with the local of the human brain in the field of
community and networked with neuron—glial biology
the international institutions in the o forgenerating relevant
field of neuroscience, knowledge and scientific results
e with the aim of contributing to the that contribute to the well-being
training of future neuroscientists. of society.
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ACHUCARRO strives to perform excellent research

by developing and relying on excellent management processes.

MANAGEMENT PLAN 2016

Our approach to implementing our Mission of deploying excellent management and
operation standards is based on (re)thinking, (re)developing, and managing changes, in the
framework of a management model based on processes, following the guidelines and
recommendations of the European Foundation for Quality Management (EFQM) and the

Basque Foundation for Quality (Euskalit).

The aim of our management processes is to effectively and efficiently develop our Mission and
Vision. Thus, all activities in the centre are managed by one or more processes in this model,

which also has provided the framework for the 2016 annual report document.

ACHUCARRO has strengthened its management team in 2016, which allowed us to review and
redesign our processes, so that from 2017 onward, we will implement the next Map of
Processes, which includes one new process (Process Management):

StrategicProcesses

Strategy and
Management

Process
Management

Partnerships People

Core Processes

Infrastructure, Equipment and Resources

SUppart Processes



Annual Report 2016

Below is the planning and tracking of the Management Plan for 2016.

Process / Activity Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
STRATEGY AND MANAGEMENT
Annual Review of Strategy

BERC 2015 report and justification

Request guarantee for BERC 2016

Meetings of the Board of Trustees

Follow-up of Management Plan

Follow-up of Accountancy

Design of 2017 Management Plan and Budget

Audit of 2016 Accounts

PARTMERSHIPS
Management and follow-up of partnerships
Management of agreements with the UPV/EHU
Establishment of new partnerships

Design of 2017 ISAC site visit

Follow-up of HR54R policies

Follow-up of Euro-Biolmaging deployment
Participation in International career fairs

PEOPLE
Management of talent attraction calls
Welcorne of new personnel
Hosting visiting researchers
Training activities, Career development
RESEARCH

Applications for new projects

Follow-up of current projects

Justification of current projects

Scientific Coordination meetings, Achucarro Update
HKNOWLEDGE TRANSFER, TRAINING
Achucarro Seminars

Design of Achucarro training courses

Organisation and deployment of Scientific Activities
DISSEMINATION
Achucarro forum, public lectures

Continuous update of Website and social platforms
Design of Annual Report

Press releases

INFRAESTRUCTURAS
Supervision of refurbishment works, new headquarters
EQUIPMENT
Selection of strategic new scientific equipment
Installation of new equipment, training of users
RESOURCES
Management of suppliers and purchases

Overall, we managed to complete all of our scheduled activities and challenges for the year, as

planned and on budget, resulting in the achievement of all of this year's strategic objectives.

We could not hold the Achucarro Forum conference scheduled for October because of a

change in the working calendar of the year.

Communications to the media planned early in the year where finally completed later in

spring.
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2. Partnerships and Collaborations

ACHUCARRO is acutely aware that partnering and sharing efforts with other individuals and
institutions is crucial for achieving most of the challenges we face. We manage and take care
of the institutional relationships we establish with others. Therefore, depending on the impact
of each partnership or collaboration in the development of the Strategy of our centre, we
identify the collaboration relationships as Institutional, Strategic, or Operational. This

classification helps us determine different types of management for each case.

INSTITUTIONAL ALLIANCES

Institutional partnerships and collaborations are based on a partnership agreementor similar
document that enables us to maintain a close collaborative relationship in specific areas. To
some extent, such alliances are also strategic in nature, as indicated by the agreements signed

with Ikerbasque and the UPV/EHU for the appointment of personnel.
We currently hold institutional agreements with:

Basque Government

e Agreementto support the activities of the centre in the period 2014-2017

Ikerbasque
e Framework agreement for the appointment of research staff: lkerbasque Research
Professors and Ikerbasque Research Fellows
e Specific agreement to co-fund research staff: lkerbasque Research Professors and

Ikerbasque Research Fellows

University of the Basque Country (UPV/EHU)
e Framework agreement
e Specific agreement for the appointment of the scientific director
e Specific agreement for the appointment of teaching and research and personnel
e Specific agreement for the appointment of academic and research collaborators

e Specific agreement to manage the application to European projects

Basque Science, Technology, and Innovation Network

e Attachmentto this network and recognition as a BERC (Basque Excellence Research Centre).
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STRATEGIC ALLIANCES

We consider strategic alliances to be those that we establish with all kinds of institutions
operating in our area, either generally or specifically. Apart from partnerships that we
systematically develop with the members of our Board of Trustees, our Strategic collaborators

are the following:

European Commission - HRS4R Community
Following our endorsement of the European Charter for Researchers
(see section 3. People) fostered by the European Commission, we were

invited to participate in a work group with institutions involved and

committed to the same principles and policies. This forum provides us
r with valuable access to the most current policies of the Directorate
General for Research and Innovation and other European research
R ENTZELLENCE i RESEARCH S
institutions.
Euro-Biolmaging

The joint effort of ACHUCARRO and the Institute of Biophysics (a joint
1 *l ELIRO-

BIDIMAGING

research institution created by the Spanish National Research Council -
CSIC-and the University of the Basque Country) to run anode candidate
within the Euro-Biolmaging (EuBI) network has continued developing

this year. EuBI has started operating in interim mode.

Bizkaia Talent
‘ . . Established in 2005 with the support of the Provincial Council of Bizkaia,
BIZKa’a Bizkaia Talent is a non-profit organization that fosters and facilitates
talent the attraction, connection, and retention of highly qualified
professionals to the Basque Historic Territory of Bizkaia. Bizkaia Talent
is a strategic partner and an ally of ACHUCARRO, which takes our name
and objectives to the many international scientific events they attend,

supporting our talent attraction process.

International forums and professional associations

Both as an institution and through our researchers, we participate in all
relevant forums in our area and strive to expand our institutional
presence. Being present and active in the international sphere is
strategic and crucial to ensure that our strategy and objectives continue
to be challenging and current. CiberNed, Network Glia, Spanish Society
of Neurosciences (SENC), FENS, Society for Neurosciences, and others

are part of this group of partnerships.
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OPERATIONAL ALLIANCES AND PARTNERS

ACHUCARRO has a number of relevant providers considered as allies for their importance

and involvement in the development of our strategic objectives, as described below.

Bizkaia Science and Technology Park
Science and Technology Park of Bizkaia has provided a local basic-but-appropriate-site, on a

rental basis, for the centre of operations and the physical image of the new centre.

i2Basque

The Basque Academic Network provides telecommunication and ICT support services and
infrastructure to the member organizations of the Basque Science, Technology, and
Innovation Network. ACHUCARRO, as a member of the i2Basque network, has access to its

infrastructure and resources.
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INTERNATIONAL SCIENTIFIC ADVISORY COMMITTEE (ISAC)

The International Scientific Advisory Committee is the main strategic advisory body of
ACHUCARRO. Its primary role is to advise, supervise, and assess the objectives and

performance of the different groups and professionals of the centre.

The ISAC consists of distinguished colleagues that provide us with their view on the different

fields and expertise areas covered by the Research Programme of the centre.

Jesus Erik Isabel Christian Helmut

Avila Boddeke Farifias Giaume Kettenmann
CBM Severo Ochoa University U. Valencia Ecole Normale Max-Delbriick

(Spain) Groningen (NL) (Spain) Supérieure (FR) Centrum (DE)

Frank Jose A. Jorge Anna Bruce
Kirchhoff Obeso Oksenberg Planas Ransom
University Madrid UCSF IDIBAPS U. Washington

Saarland (DE) (Spain) (USA) (Spain) (USA)

In 2016, Prof. Geoffrey Burnstock from University College (London), was replaced by Prof. Erik
Boddeke, from the University of Groningen (The Netherlands).
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The overall strategy of Achucarro establishes a virtuous cycle of excellent research,

knowledge transfer, and training of new generations of neuroscientists.

In terms of attraction, training, and support for career development of the professionals

working in Achucarro, our People Management model is based on international standards. In

particular, regarding the research personnel, the Board of Trustees and the Scientific and

Operations direction of the centre endorse the European Charter for Researchers and the

Code of Conduct for the Recruitment of Researchers, fostered by the European

Commission.

hr

H3 EXCELLENC= IN RESEARTH

In September 2013, the European Commission awarded
Achucarro the HR Excellence in Research in recognition of
our commitment with the European Charter for
Researchers and the Code of Conduct for the Recruitment

of Researchers.

At the end of 2016, Achucarro consisted of 77 people working for the 11 independent research

groups, the research support facilities, and the management area.

These are the eight Principal Investigators:

Laboratory of Axon—=Glia Interactions

Jimena Baleriola

Group Leader

Ikerbasque Research Fellow

PhD Universidad Complutense de Madrid (Spain), 2008

Laboratory of Neural Stem Cells and Neurogenesis

Juan Manuel Encinas

Group Leader

Ramony Cajal Fellow

PhD Universidad Complutense de Madrid - Instituto Cajal
(Spain), 2003

10
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Laboratory of Ultrastructural and Functional Neuroanatomy of the Synapse

\!

Pedro Grandes
Group Leader

Full Professor in Anatomy and Human Embryology
Department of Neurosciences (UPV/EHU)
PhD University of the Basque Country (UPV/EHU), 1986

Laboratory of Memory Circuits

&>

Mazahir T. Hasan
Group Leader
Ikerbasque Research Professor

PhD Dartmouth College (Hanover, New Hampshire, USA),
1993

Laboratory of Neurobiology

Carlos Matute

Scientific Director and Group Leader

Full Professor in Anatomy and Human Embryology
Department of Neurosciences (UPV/EHU)

PhD University of Zaragoza (Spain), 1982

Laboratory of Functional Neuroanatomy

¢

Jose Julio Rodriguez Arellano

Group Leader

Ikerbasque Research Professor (UPV/EHU)

PhD Universidad Complutense de Madrid (Spain), 1995

Laboratory of Glial Cell Biology

Amanda Sierra
Group Leader
Ramony Cajal Fellow

PhD Universidad Complutense de Madrid (Spain), 2003

Laboratory of Neuronal Excitability

Jan Tonnesen

Group Leader

Ramony Cajal Fellow

PhD Lunds Universitet (Lund, Suecia), 2010

11
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Laboratory of Neurogenomics

Koen Vandenbroeck

Group Leader

Ikerbasque Research Professor (UPV/EHU)
PhD University of Leuven (Belgium), 1993

Laboratory of Pathophysiology

Alexej Verkhratsky

Adjunct Scientific Director and Group Leader
Ikerbasque Research Professor (UPV/EHU)

PhD Bogomoletz Institute of Physiology (Kiev, Ukraine), 1986

Full Professor in Neurophysiology (University of
Manchester)

Laboratory of GTPases and Neurosignalling

Jose Luis Zugaza

Group Leader

Ikerbasque Research Professor (UPV/EHU)

PhD Universidad de Santiago de Compostela (Spain), 1993

12
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APPOINTED STAFF

Oihane Abiega (PhD Student) Elena Alberdi (Senior Researcher) Iraide Alloza (Senior
Researcher) Alain Artaso (PhD Student) Jimena Baleriola (Group Leader) Sol Beccari (PhD
Student) Ménica Benito (Postdoctoral Fellow) Itziar Bonilla (PhD Student) lanire Buceta (PhD
Student) Miren Josune Canduela (Postdoctoral Fellow) Estibaliz Capetillo (Senior Researcher)
Fabio Cavaliere (Senior Researcher) Juan Carlos Chara (Technician) Irune Diaz (PhD Student)
Maria Domercq (Senior Researcher) Jon Egana (PhD Student) lzaskun Elezgarai (Senior
Researcher) Juan Manuel Encinas (Group Leader) Laura Escobar (Technician) Marian
Fernandez (Management Assistant) Laura Garcia (Project Assistant) Fernando Garcia-
Moreno (Senior Researcher) Inma Gerrikagoitia (Senior Researcher) Jon Gejo (PhD Student)
Haize Goikuria (PhD Student) Paloma Gémez (PhD Student) Sonia Gémez (Senior
Researcher) Pedro Grandes (Group Leader) Mazahir T. Hasan (Group Leader) Francisco
Llavero (Postdoctoral Fellow) Artur Luzgin (PhD Student) Andrea Manterola (PhD Student)
Saioa Marcos (Technician) Ricardo Marticorena (PhD Student) Soraya Martin (PhD Student)
AinaraMartinez (Technician) Luis Martinez Millan (Senior Researcher) Susana Mato (Senior
Researcher) Carlos Matute (Group Leader and Scientific Director) Jorge Mena (PhD Student)
Juan Mendizabal (Senior Researcher) Carolina Ortiz (PhD Student) Aitor Palomino
(Postdoctoral Fellow) Ihaki Paris (PhD Student) Oier Pastor (PhD Student) Ainhoa Plaza
(Postdoctoral Fellow) SaraPefiasco (PhD Student) Fernando Pérez-Cerda (Senior Researcher)
Alberto Pérez-Samartin (Senior Researcher) José Ramoén Pineda (Senior Researcher) Nagore
Puente (Senior Researcher) Tania Quintela (PhD Student) Almudena Ramos (Senior
Researcher) Paula Ramos (PhD Student) Leire Reguero (Senior Researcher) Irantzu Rico
(Postdoctoral Fellow) José Julio Rodriguez Arellano (Group Leader) Naiara Royo (PhD
Student) Asier Ruiz (Postdoctoral Fellow) Jaime Sagarduy (General Manager) Maria Victoria
Sanchez (Senior Researcher) Victor Sanchez (PhD Student) Rafael Sarria (Senior Researcher)
Mari Paz Serrano (PhD Student) Amanda Sierra (Group Leader) Virginia Sierra (PhD Student)
Jan Tennesen (Group Leader) Nerea Ugidos (PhD Student) Andoni Urtasun (PhD Student)
Roberto Valcarcel (PhD Student) Jorge Valero (Senior Researcher) Koen Vandenbroeck
(Group Leader) Alexei Verkhratsky (Group Leader) Alazne Zabala (PhD Student) Fatima Zallo

(Postdoctoral Fellow) Jone Zuazo (PhD Student) Jose Luis Zugaza (Group Leader)

COLLEAGUES DEPARTING THIS YEAR

lanire Astobiza (Postdoctoral Fellow) Manuel Canedo (PhD Student) Raffaela Cipriani
(Postdoctoral Fellow) Abraham Cisneros (Postdoctoral Fellow) Enmanuela Gardena (PhD
Student) Hazel Gémez (Technician) Ana Gutiérrez (PhD Student) Sandra Osés (Project

Assistant) Jose Riera (Postdoctoral Fellow) Ane Wissenbach (Postdoctoral Fellow)

13
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Staff by function

Management; 3

N

Technician; 4 PI; 11

Intern; 0

Senior; 22

PhD; 30

PostDoc; 7

Staff by gender

Female
56%

14
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4, Research

Our researchers published a total of 60 publications in peer-reviewed journals: 45 original

articles and 15 reviews. Of these publications, 80% are listed in journals in the first quartile.

Papers

1Q1
Q2

m Published = Inpress

We also authored six chapters in books edited by other colleagues.

Attendance at conferences and participation in scientific forums have involved oral

presentations (30) and plenary lectures (3), as well as posters (37).

Books and Congresses

m Oral Presentation

4%

m Chapter = Book u Plenary Lecture

Poster

15
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HIGHLIGHTS IN RESEARCH OUTCOMES

Traumatic Brain Injury (TBI) is becoming a “silent epidemic” worldwide. In Europe, almost 8
million people have significant disabilities due to TBI, and the economic cost has been estimated
at EUR 100 billion.

Induction of Reactive Neural Stem Cells by Traumatic Brain
Injury in the Adult Hippocampus

A consortium led by ACHUCARRO Group Leader Juan M Encinas has been awarded one of the
projects funded by the ERA-NET Neuron 3 call with the objective of developing new ideas on

"External Insults to the Nervous System”.

TBI survivors often develop long-lasting neurological symptoms such as decision-making and
memory deficits, depression, or aggressive behaviour, negatively affecting their quality of life.
Several of the important brain functions affected by TBI depend on the hippocampus, which
is highly vulnerable to injury. Even when not directly mechanically affected, the hippocampus
undergoes atrophy and synaptic alterations. In addition, TBI affects postnatal and adult
hippocampal neurogenesis, the process of generating new neurons from neural stem cells

(NSCs) located in the dentate gyrus.

neural stem cells & “l“] m\

newborn neurons -

electrophysiology

RNA expression

manipulation RS

In this international project, the consortium proposes that NSCs and hippocampal
neurogenesis should be considered a novel target for developing innovative strategic
therapies against brain damage. Hippocampal neurogenesis is highly sensitive to changes; in
turn, neuronal activity and impairment or alterations of hippocampal neurogenesis may
account for some of the symptoms associated with TBI, such as memory, learning, and anxiety

deficits, all of which are hippocampal functions involving neurogenesis.

This project will demonstrate the utility of hippocampal neurogenesis as a potential novel

therapeutic target for TBI.

The other partners in this project are the laboratories of Dr. Veerle Baekelandt (Leuven
University, Belgium), Dr. Nora Abrous (Neurocentre Magendie Bordeaux, France), and Dr.

Carlos Fitzsimons (University of Amsterdam, The Netherlands).

16
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HIGHLIGHTS IN RESEARCH OUTCOMES

Cannabinoids induce memory loss through a decrease in
neuronal energy supply

It has been known for some time that extracts of the Cannabis plant, just like synthetic
cannabinoids and those produced by the brain itself, contain molecules that bind type 1 (CB1)
cannabinoid receptors located in axon terminals. The effect of these compounds is to inhibit
the release of chemical messengers (neurotransmitters) in the communication areas between
the nerve cells. Knowledge about the way cannabinoids work expanded in recent years when
the CB1 receptor was also located and found to function in the neuronal mitochondria, the

organelles responsible for producing molecules that the cell can access for energy.

LETTER

A cannabinoid link between mitochondria and
memory

Etienne Hebert - Chiatetain**, Tifany Desprez’*, Romdn Serrat', Luigi Beflocchio’ % Edgar Soria-Gomez',

Arnau Busqoets-Garcia, Antonio Chiristian Pagano Zorol=, Anna Delammarne®=, Astrid Cannich™, Pepsey Vinoem 2,

Marjorbe Variih'2, Laurie M. Robln™, Geoffrey Terral'?, M. Dolores Garcia - Ferndndez™*, Michelangelo Colaviza'?7,

Wiltrid Mazier?, Filippo Unﬁn’. Nagore Puente™”, Leire Reguero™®, 1zaskun Elezgarai®”, dean- William Dupuy'®, Dandela Cota'?,
Marks- Luz Lopez- Rodriguez", Gabriel Barneda - Gamez", Federico Massa'~, Pedro Grand A2 G ip 1"s &

Giovanni Marsicano'~§

dol:10.1038/ natere20127

Dr. Giovanni Marsicano of the University of Bordeaux led this research, and the contribution
of the ACHUCARRO research group working on “Ultrastructural and Functional
Neuroanatomy of the Synapse”, led by Prof. Pedro Grandes, was crucial. The study used a broad
range of cutting-edge experimental techniques to show that genetic elimination of the CB1
receptor from the mitochondria of the hippocampus prevents cannabis-induced memory

loss, reduction in mitochondrial movement, and decreased neural communication.

This research also revealed that the amnesia caused by cannabinoids and the related cell
processes are linked to an acute alteration in bioenergetic mitochondrial activity owing to the
direct activation of the CB1 receptors in these organelles. This activation leads to inhibition by
the cannabinoid signalling cascade inside the mitochondria, which reduces cellular
respiration. Thisreduction in cellular respiration through cannabinoids is not restricted to the
brain; a similar phenomenon occurs in skeletal and cardiac muscle, as has recently been

published in a previous paper by Prof. Grandes and his group.

17
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HIGHLIGHTS IN RESEARCH OUTCOMES

The brain needs cleaning to stay healthy

Research led by Dr. Amanda Sierra, group leader of the Laboratory of Glial Cell Biology at the
Achucarro Basque Center for Neuroscience, has revealed how failure of the mechanisms that

keep the brain clean can lead to neurodegenerative diseases.

When neurons die, their debris needs to be quickly removed for the surrounding brain tissue
to continue to function properly. Elimination of the neuron corpses, in a process called
phagocytosis, is carried out by highly specialized cells in the brain called microglia. These
small cells have many ramifications that are in constant motion and are specially equipped to
detect and destroy any foreign element, including dead neurons. Or so it was thought until

now.

This study, published in PLOS Biology, investigated for the first time the process of neuronal
death and microglial phagocytosis in the diseased brain. To this end, scientists collected brain

samples from epilepsy patients at University Hospital of Cruces and from epileptic mice.

During epilepsy-associated seizures, neurons die. However, contrary to what happens in the
healthy brain, during epilepsy, microglia seem to be unable to detect dead neurons and
destroy them. In other words, their behaviour is abnormal. The result is that dead neurons
cannot be eliminated and accumulate, spreading the damage to neighbouring neurons and

triggering an inflammatory response that worsens the brain injury.

Thisdiscovery opens anew avenue to explore therapies that could alleviate the effects of brain
diseases. In fact, the research group that undertook these studies is currently developing
drugs that target boosting the cleaning process — phagocytosis — to help in the treatment of

epilepsy.

This international research effort has been coordinated from the Basque Country, and
scientists from CIC bioGUNE (Derio), the University of Bordeaux (France), the University of
Southampton (UK), Laval University (Canada), and Baylor College of Medicine (USA) also have

taken part.

18
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HIGHLIGHTS IN RESEARCH OUTCOMES

A study on ischemia in which Achucarro took part, featured on
the cover of the scientific magazine Theranostics

The Experimental Molecular Imaging and Radiochemistry and Nuclear Imaging Laboratories
at CIC biomaGUNE, led by Dr. Abraham Martin and Dr. Jordi Llop in collaboration with the
group of Prof. Carlos Matute and Dr. Maria Domercq at Achucarro Basque Center for
Neuroscience, UPV/EHU, have published a manuscript identifying a novel therapeutic target

that contributes to the inflammatory process underlying ischemic stroke.

ISEN. 1B38.TO40 ‘mna s L

T hexanostics

The Forum tor Dagroatics Imageg. and Tharagy Resaarch

£ge

s

Front Cover

PET imaging with ['"FIFSPG Evidences the Role of System xc on Bram
Inflammation Fellowing Cerebr s Inchemsa in Rats

Damacg M et &l pp 1783

= B

Ischemic stroke is one of the major causes of death and permanent disability in industrialized
countries. Brain ischemia arises as a consequence of a transient or permanent decrease in
cerebral blood flow that promotes alteration of glutamate levels, the main excitatory
neurotransmitter, after stroke, leading to irreversible neuronal damage. In addition,
inflammation exacerbates neuronal loss, preventing recovery in the acute phase of the
ischemic episode. Recently, the same team of researchers uncovered the role played by the
exchanger cystine/glutamate (System xc-) in the alteration of glutamate levels that triggers
neuronal damage after stroke. The present research demonstrates that this system promotes
brain inflammation following ischemic stroke and that its blockade favours a microglial

phenotype that helps tissue repair.

19
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PUBLICATIONS

The endocytic pathway in microglia during health, aging and Alzheimer's disease.
Solé-Domeénech, Santiago; Cruz, Dana L. Capetillo-Zarate, Estibaliz; Maxfield, Frederick R.
Ageing Research Reviews, 2016/12 DOI:10.1016/j.arr.2016.07.002

Amyloid -induced astrogliosis is mediated by 1-integrin via NADPH oxidase 2 in Alzheimer’s
disease. Wyssenbach, Ane; Quintela, Tania; Llavero, Francisco; Zugaza, Jose L.; Matute, Carlos;
Alberdi, Elena. Aging Cell, 2016/12 DOI:10.1111/acel.12521

Lck/PLC control migration and proliferation of interleukin (IL)-2-stimulated T cells via the Racl
GTPase/glycogen phosphorylase pathway. Llavero, Francisco; Artaso, Alain; Lacerda, Hadriano M.;
Parada, Luis A.; Zugaza, José L. Cellular Signalling, 2016/11 DOI:10.1016/j.cellsig.2016.07.014
Clearing the corpses: Regulatory mechanisms, novel tools, and therapeutic potential of
harnessing microglial phagocytosis in the diseased brain (Review). Diaz-Aparicio, |.; Beccari, S,;
Abiega, O.; Sierra, A. Neural Regeneration Research, 2016/11 DOI:10.4103/1673-5374.193220

A role for autophagy in carotid atherosclerosis (Review). Alloza, Iraide; Goikuria, Haize; Freijo,
Maria del Mar; Vandenbroeck, Koen. European Stroke Journal, 2016/10 DOI:
10.1177/2396987316674085

Cannabinoid CB1 Receptors Are Localized in Striated Muscle Mitochondria and Regulate
Mitochondrial Respiration. Mendizabal-Zubiaga, Juan; Melser, Su; Bénard, Giovanni; Ramos,
Almudena; Reguero, Leire; Arrabal, Sergio; Elezgarai, Izaskun; Gerrikagoitia, Inmaculada; Suarez,
Juan; Rodriguez De Fonseca, Fernando; Puente, Nagore; Marsicano, Giovanni; Grandes, Pedro
Frontiers in Physiology, 2016/10 DOI:10.3389/fphys.2016.00476

Adenosine Al receptor inhibits postnatal neurogenesis and sustains astrogliogenesis from the
subventricular zone: Adenosine Al Receptor and Adult Neurogenesis. Benito-Munoz, Monica;
Matute, Carlos; Cavaliere, Fabio. Glia, 2016/09 DOI:10.1002/glia.23010

Translational potential of astrocytes in brain disorders (Review). Verkhratsky, Alexei; Steardo,
Luca; Parpura, Vladimir, Montana, Vedrana. Progress in Neurobiology, 2016/09
DOI:10.1016/j.pneurobio.2015.09.003

Synaptic plasticity and spatial working memory are impaired in the CD mouse model of
Williams-Beuren syndrome. Borralleras, Cristina; Mato, Susana; Ameédée, Thierry; Matute, Carlos;
Mulle, Christophe; Pérez-Jurado, Luis A., Campuzano, Victoria. Molecular Brain, 2016/08
DOI:10.1186/s13041-016-0258-7

Anatomical characterization of the cannabinoid CB 1 receptor in cell-type-specific mutant
mouse rescue models: CB 1 Receptor in Specific Neurons of Mutant Mice. Gutiérrez-Rodriguez,
Ana; Puente, Nagore; Elezgarai, Izaskun; Ruehle, Sabine; Lutz, Beat; Reguero, Leire; Gerrikagoitia,
Inmaculada; Marsicano, Giovanni; Grandes, Pedro. Journal of Comparative Neurology, 2016/07
DOI:10.1002/cne.24066

PET Imaging with [18F]FSPG Evidences the Role of System xc- on Brain Inflammation Following
Cerebral Ischemia in Rats. Domercq, Maria; Szczupak, Boguslaw; Gejo, Jon; Gomez-Vallejo,
Vanessa; Padro, Daniel; Gona, Kiran Babu; Dollé, Frédéric; Higuchi, Makoto; Matute, Carlos; Llop,
Jordi; Martin, Abraham. Theranostics, 2016/07 DOI:10.7150/thno.15616

Physiology of spontaneous [Ca2+]i oscillations in the isolated vasopressin and oxytocin
neurones of the rat supraoptic nucleus. Kortus, S.; Srinivasan, C.; Forostyak, O.; Ueta, Y.; Sykova, E,;
Chvatal, A.; Zapotocky, M., Verkhratsky, A.; Dayanithi, G.. Cell Calcium, 2016/06.
DOI:10.1016/j.ceca.2016.04.001

Sodium-calcium exchanger and R-type Ca2+ channels mediate spontaneous [Ca2+] i
oscillations in magnocellular neurones of the rat supraoptic nucleus. Kortus, S.; Srinivasan, C.;
Forostyak, O.; Zapotocky, M.; Ueta, Y.; Sykova, E.; Chvatal, A.; Verkhratsky, A.; Dayanithi, G.. Cell
Calcium, 2016/06 DOI:10.1016/j.ceca.2016.03.010

In vivo imaging of system xc- as a novel approach to monitor multiple sclerosis. Martin,
Abraham; Vazquez-Villoldo, Nuria; Gémez-Vallejo, Vanessa; Padro, Daniel; Soria, Federico N.;
Szczupak, Boguslaw; Plaza-Garcia, Sandra; Arrieta, Ander; Reese, Torsten; Llop, Jordi; Domercq,
Maria; Matute, Carlos. European Journal of Nuclear Medicine and Molecular Imaging, 2016/06
DOI:10.1007/s00259-015-3275-3

Astrocytic face of Alzheimer's disease. Zorec, Robert; Parpura, Vladimir; Vardjan, Nina;
Verkhratsky, Alexej. Behavioural Brain Research, 2016/05 DOI:10.1016/j.bbr.2016.05.021

Purinergic neurone-glia signalling in cognitive-related pathologies (Review). llles, Peter;
Verkhratsky, Alexei. Neuropharmacology, 2016/05 DOI:10.1016/j.neuropharm.2015.08.005

Specific profiles of ion channels and ionotropic receptors define adipose- and bone marrow
derived stromal cells. Forostyak, Oksana; Butenko, Olena; Anderova, Miroslava; Forostyak, Serhiy;
Sykova, Eva; Verkhratsky, Alexei; Dayanithi, Govindan. Stem Cell Research, 2016/05
DOI:10.1016/j.scr.2016.03.010
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Neuroglia in alzheimer’s disease: From cohort to contestant in the disease progression and its
therapy (Editorial). Toledano, A.; Merino, J.J.; Rodriguez, J.J. Current Alzheimer Research, 2016/04
DOI:10.2174/156720501304160314173258

Astrocytes: a central element in neurological diseases (Review). Pekny, Milos; Pekna, Marcela;
Messing, Albee; Steinhauser, Christian; Lee, Jin-Moo; Parpura, Vladimir; Hol, Elly M.; Sofroniew,
Michael V.; Verkhratsky, Alexei. Acta Neuropathologica, 2016/03 DOI:10.1007/s00401-015-1513-1
Physiology of Ca2+ signalling in stem cells of different origins and differentiation stages.
Forostyak, O.; Forostyak, S.; Kortus, S.; Sykova, E.; Verkhratsky, A.; Dayanithi, G. Cell Calcium, 2016/03
DOI:10.1016/j.ceca.2016.02.001

Calcium signalling in stem cells: Molecular physiology and multiple roles (Editorial). Dayanithi,
G.; Verkhratsky, A. Cell Calcium, 2016/03 DOI:10.1016/j.ceca.2016.02.006

The Contradictory Effects of Neuronal Hyperexcitation on Adult Hippocampal Neurogenesis
(Review). Pineda, José R.; Encinas, Juan M. Frontiers in Neuroscience, 2016/03
DOI:10.3389/fnins.2016.00074

Astroglia dynamics in ageing and Alzheimer’s disease. Verkhratsky, Alexei; Zorec, Robert;
Rodriguez, Jose J; Parpura, Vladimir. Current Opinion in Pharmacology, 2016/02
DOI:10.1016/j.coph.2015.09.011

Astrogliopathology in neurological, neurodevelopmental and psychiatric disorders.
Verkhratsky, Alexei; Parpura, Vladimir. Neurobiology of Disease, 2016 DOI:10.1016/j.nbd.2015.03.025
Mesenchymal Stem Cells as Therapeutics Agents: Quality and Environmental Regulatory
Aspects (Review). Galvez-Martin, Patricia; Sabata, Roger; Verges, Josep; Zugaza, José L; Ruiz,
Adolfina; Clares, Beatriz. Stem Cells International, 2016/11 DOI:10.1155/2016/9783408

A cannabinoid link between mitochondria and memory. Hebert-Chatelain, Etienne; Desprez,
Tifany; Serrat, Roman; Bellocchio, Luigi; Soria-Gomez, Edgar; Busquets-Garcia, Arnau; Zottola,
Antonio Christian Pagano; Delamarre, Anna; Cannich, Astrid; Vincent, Peggy; Varilh, Marjorie; Robin,
Laurie M.; Terral, Geoffrey; Garcia-Fernandez, M. Dolores; Colavita, Michelangelo; Mazier, Wilfrid;
Drago, Filippo; Puente, Nagore; Reguero, Leire; Elezgarai, Izaskun; Dupuy, Jean-William; Cota,
Daniela; Lopez-Rodriguez, Maria-Luz; Barreda-Gomez, Gabriel; Massa, Federico; Grandes, Pedro;
Bénard, Giovanni; Marsicano, Giovanni. Nature, 2016/11 DOI:10.1038/nature20127

The "Big-Bang" for modern glial biology: Translation and comments on Pio del Rio-Hortega 1919
series of papers on microglia. Sierra, Amanda; de Castro, Fernando; del Rio-Hortega, Juan; Rafael
Iglesias-Rozas, José; Garrosa, Manuel; Kettenmann, Helmut. Glia, 2016/11 DOI:10.1002/glia.23046
Astroglial connexin43 contributes to neuronal suffering in a mouse model of
Alzheimer|[rsquo]|s disease. Yi, C.; Mei, X.; Ezan, P.; Mato, S.; Matias, |.; Giaume, C.; Koulakoff, A.. Cell
Death & Differentiation, 2016/10 DOI:10.1038/cdd.2016.63

Principles of sodium homeostasis and sodium signalling in astroglia. Rose, Christine R
Verkhratsky, Alexei. Glia, 2016/10 DOI:10.1002/glia.22964

ATP from synaptic terminals and astrocytes regulates NMDA receptors and synaptic plasticity
through PSD-95 multi-protein complex. Lalo, U.; Palygin, O.; Verkhratsky, A.; Grant, S. G. N;
Pankratov, Y. Nature Scientific Reports, 2016/09 DOI:10.1038/srep33609

Astroglial Vesicular Trafficking in Neurodegenerative Diseases. Zorec, Robert; Parpura, Vladimir;
Verkhratsky, Alexei. Neurochemical Research, 2016/09 DOI:10.1007/s11064-016-2055-1

Possible Therapeutic Doses of Cannabinoid Type 1 Receptor Antagonist Reverses Key
Alterations in Fragile X Syndrome Mouse Model. Gomis-Gonzalez, Maria; Matute, Carlos;
Maldonado, Rafael; Mato, Susana; Ozaita, Andrés. Genes, 2016/08 DOI:10.3390/genes7090056

The homeostatic astroglia emerges from evolutionary specialization of neural cells (Review).
Verkhratsky, Alexei; Nedergaard, Maiken. Philosophical Transactions of the Royal Society B:
Biological Sciences, 2016/08. DOI:10.1098/rsth.2015.0428

Inseparable tandem: evolution chooses ATP and Ca2+ to control life, death and cellular
signalling. Plattner, Helmut; Verkhratsky, Alexei. Philosophical Transactions of the Royal Society B:
Biological Sciences, 2016/08. DOI:10.1098/rstb.2015.0419

Calcium and ATP control multiple vital functions. Petersen, Ole H.; Verkhratsky, Alexei
Philosophical Transactions of the Royal Society B: Biological Sciences, 2016/08.
DOI:10.1098/rstb.2015.0418

Cystine/glutamate antiporter blockage induces myelin degeneration. Soria, Federico N.; Zabala,
Alazne; Pampliega, Olatz; Palomino, Aitor; Miguelez, Cristina; Ugedo, Luisa; Sato, Hideyo; Matute,
Carlos; Domercq, Maria. Glia, 2016/08 DOI:10.1002/glia.23011

Regulation of striatal astrocytic receptor for advanced glycation endproducts variants in an
early stage of experimental Parkinson's disease. Viana, Sofia D.; Valero, Jorge; RodriguesSantos,
Paulo; Couceiro, Patricia; Silva, Andréa M.; Carvalho, Félix; Ali, Syed F.; FontesRibeiro, Carlos A;
Pereira, Frederico C. Journal of Neurochemistry, 2016/08 DOI:10.1111/jnc.13682

CB1 Cannabinoid Receptors Mediate Cognitive Deficits and Structural Plasticity Changes
During Nicotine Withdrawal. Saravia, Rocio; Flores, Africa; Plaza-Zabala, Ainhoa; Busquets-Garcia,
Arnau; Pastor, Antoni; Torre, Rafael de la; Marzo, Vincenzo Di; Marsicano, Giovanni; Ozaita, Andrés;
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Maldonado, Rafael; Berrendero, Fernando. Biological Psychiatry, 2016/07
DOI:10.1016/j.biopsych.2016.07.007

Ammonium Increases TRPC1 Expression Via Cav-1/PTEN/AKT/GSK3 Pathway. Wang, Wei; Gu, Li;
Verkhratsky, Alexei; Peng, Liang. Neurochemical Research, 2016/07 DOI:10.1007/s11064-016-2004-z
The link of inflammation and neurodegeneration in progressive multiple sclerosis (Review).
Pérez-Cerda, Fernando; Sanchez-Gémez, Maria Victoria; Matute, Carlos. Multiple Sclerosis and
Demyelinating Disorders, 2016/07 DOI:10.1186/s40893-016-0012-0

Oligodendroglial NMDA Receptors Regulate Glucose Import and Axonal Energy Metabolism.
Saab, Aiman S.; Tzvetavona, Iva D.; Trevisiol, Andrea; Baltan, Selva; Dibaj, Payam; Kusch, Kathrin;
Mobius, Wiebke; Goetze, Bianka; Jahn, Hannah M.; Huang, Wenhui; Steffens, Heinz; Schomburg, Eike
D.; Pérez-Samartin, Alberto; Pérez-Cerda, Fernando; Bakhtiari, Davood; Matute, Carlos; Lowel,
Siegrid; Griesinger, Christian; Hirrlinger, Johannes; Kirchhoff, Frank; Nave, Klaus-Armin. Neuron,
2016/07 DOI:10.1016/j.neuron.2016.05.016

Analysis of Plasminogen Genetic Variants in Multiple Sclerosis Patients. Sadovnick, A. Dessa;
Traboulsee, Anthony L.; Bernales, Cecily Q.; Ross, Jay P.; Forwell, Amanda L.; Yee, Irene M.; Guillot-
Noel, Lena; Fontaine, Bertrand; Cournu-Rebeix, Isabelle; Alcina, Antonio; Fedetz, Maria; Izquierdo,
Guillermo; Matesanz, Fuencisla; Hilven, Kelly; Dubois, Bénédicte; Goris, An; Astobiza, lanire; Alloza,
Iraide; Antigliedad, Alfredo; Vandenbroeck, Koen; Akkad, Denis A.; Aktas, Orhan; Blaschke, Paul;
Buttmann, Mathias; Chan, Andrew; Epplen, Joerg T.; Gerdes, Lisa-Ann; Kroner, Antje; Kubisch,
Christian; Kimpfel, Tania; Lohse, Peter; Rieckmann, Peter; Zettl, Uwe K.; Zipp, Frauke; Bertram, Lars;
Lill, Christina M.; Fernandez, Oscar; Urbaneja, Patricia; Leyva, Laura; Alvarez-Cermeio, Jose Carlos;
Arroyo, Rafael; Garagorri, Aroa M.; Garcia-Martinez, Angel; Villar, Luisa M.; Urcelay, Elena; Malhotra,
Sunny; Montalban, Xavier; Comabella, Manuel; Berger, Thomas; Fazekas, Franz; Reindl, Markus;
Schmied, Mascha C.; Zimprich, Alexander; Vilarino-Guell, Carles. G3: Genes|Genomes|Genetics,
2016/07 DOI:10.1534/93.116.030841

PLAGL1: animportant player in diverse pathological processes. Vega-Benedetti, AnaF.; Saucedo,
Cinthia; Zavattari, Patrizia; Vanni, Roberta; Zugaza, José L.; Parada, Luis Antonio. Journal of Applied
Genetics, 2016/06 DOI:10.1007/s13353-016-0355-4

Targeting astrocytes in bipolar disorder (Review). Peng, Liang; Li, Baoman; Verkhratsky, Alexei.
Expert Review of Neurotherapeutics, 2016/06 DOI:10.1586/14737175.2016.1171144

Novel Insights into the Multiple Sclerosis Risk Gene ANKRD55. Lopez de Lapuente, Aitzkoa; Felia,
Ana; Ugidos, Nerea; Mecha, Miriam; Mena, Jorge; Astobiza, lanire; Riera, José; Carillo-Salinas,
Francisco; Comabella, Manuel; Montalban, Xavier; Alloza, Iraide; Guaza, Carmen; Vandenbroeck,
Koen. The Journal of Immunology, 2016/06 DOI:10.4049/jimmunol.1501205

Astrocytes in physiological aging and Alzheimer'’s disease. Rodriguez-Arellano, J. J.; Parpura, V.;
Zorec, R.; Verkhratsky, A. Neuroscience, 2016/05 DOI:10.1016/j.neuroscience.2015.01.007
Astrocytic vesicles and gliotransmitters: Slowness of vesicular release and synaptobrevin2-
laden vesicle nanoarchitecture. Zorec, R.; Verkhratsky, A.; Rodriguez, ). ).; Parpura, V. Neuroscience,
2016/05 DOI:10.1016/j.neuroscience.2015.02.033

Neuronal Hyperactivity Disturbs ATP Microgradients, Impairs Microglial Motility, and Reduces
Phagocytic Receptor Expression Triggering Apoptosis/Microglial Phagocytosis Uncoupling.
Abiega, Oihane; Beccari, Sol; Diaz-Aparicio, Irune; Nadjar, Agnes; Layé, Sophie; Leyrolle, Quentin;
Gdmez-Nicola, Diego; Domercq, Maria; Pérez-Samartin, Alberto; Sanchez-Zafra, Victor; Paris, Ihaki;
Valero, Jorge; Savage, Julie C.; Hui, Chin-Wai; Tremblay, Marie-Eve; Deudero, Juan J. P.; Brewster, Amy
L.; Anderson, Anne E.; Zaldumbide, Laura; Galbarriatu, Lara; Marinas, Ainhoa; Vivanco, Maria dM;
Matute, Carlos; Maletic-Savatic, Mirjana; Encinas, Juan M.; Sierra, Amanda. PLOS Biology, 2016/05
DOI:10.1371/journal.pbio.1002466

Increased neuronal death and disturbed axonal growth in the Polp-deficient mouse embryonic
retina. Baleriola, Jimena; Alvarez-Lindo, Noemi: Villa, Pedro de la: Bernad, Antonio; Blanco, Luis;
Suarez, Teresa; Rosa, Enrique J. de la. Nature Scientific Reports, 2016/05 DOI:10.1038/srep25928
Organotypic Cultures as a Model to Study Adult Neurogenesis in CNS Disorders (Review).
Cavaliere, Fabio; Benito-Mun Oz, Monica; Matute, Carlos. Stem Cells International, 2016/04
DOI:10.1155/2016/3540568

Response to interferon-beta treatment in multiple sclerosis patients: a genome-wide
association study. Mahurkar, S; Moldovan, M; Suppiah, V; Sorosina, M; Clarelli, F; Liberatore, G;
Malhotra, S; Montalban, X; Antigliedad, A; Krupa, M; Jokubaitis, V G; McKay, F C; Gatt, P N; Fabis-
Pedrini, M J; Martinelli, V; Comi, G; Lechner-Scott, J; Kermode, A G; Slee, M; Taylor, B V; Vandenbroeck,
K; Comabella, M; Boneschi, F M; King, C. The Pharmacogenomics Journal, 2016/03
DOI:10.1038/tpj.2016.20

Lifestyle Shapes the Dialogue between Environment, Microglia, and Adult Neurogenesis
(Review). Valero, Jorge; Paris, Ihaki; Sierra, Amanda. ACS Chemical Neuroscience, 2016/03
DOI:10.1021/acschemneuro.6b00009

22



53.

54.

55.

56.

57.

58.

59.

60.

Annual Report 2016

Complex and differential glial responses in Alzheimer’s disease and ageing (Review). Rodriguez,
José; Butt, Arthur; Gardenal, Emanuela; Parpura, Vladimir; Verkhratsky, Alexei. Current Alzheimer
Research, 2016/03 DOI:10.2174/1567205013666160229112911

Calcium signalling toolkits in astrocytes and spatio-temporal progression of Alzheimer's
disease. Lim, Dmitry; Rodriguez-Arellano, ).); Parpura, Vladimir; Zorec, Robert; Zeidan-Chulia, Fares;
Genazzani, Armando; Verkhratsky, Alexei. Current Alzheimer Research, 2016/03
DOI:10.2174/1567205013666151116130104

Brain local and regional neuroglial alterations in Alzheimer’s Disease: cell types, responses and
implications. (Review). Toledano, Adolfo; Alvarez, Maria-Isabel; Toledano-Diaz, Adolfo; Merino,
José-Joaquin; Rodriguez, José Julio. Current Alzheimer Research, 2016/03
DOI:10.2174/1567205013666151116141217

Glutamate and ATP at the Interface between Signaling and Metabolism in Astroglia: Examples
from Pathology. Parpura, Vladimir; Fisher, Elizabeth S.; Lechleiter, James D.; Schousboe, Arne;
Waagepetersen, Helle S.; Brunet, Sylvain; Baltan, Selva; Verkhratsky, Alexei. Neurochemical
Research, 2016/02 DOI:10.1007/s11064-016-1848-6

Ataxin-3 phosphorylation decreases neuronal defects in spinocerebellar ataxia type 3 models.
Matos, Carlos A.; Nébrega, Clévio; Louros, Susana R.; Almeida, Bruno; Ferreiro, Elisabete; Valero,
Jorge; Pereira de Almeida, Luis; Macedo-Ribeiro, Sandra; Carvalho, Ana Luisa. The Journal of Cell
Biology, 2016/02 DOI:10.1083/jch.201506025

Expression of familial Alzheimer disease presenilin 1 gene attenuates vesicle traffic and
reduces peptide secretion in cultured astrocytes devoid of pathologic tissue environment.
Stenovec, Matja; Trkov, Saa; Lasi, Eva; Terzieva, Slavica; Kreft, Marko; Rodriguez Arellano, José Julio;
Parpura, Vladimir; Verkhratsky, Alexei; Zorec, Robert. Glia, 2016/02 DOI:10.1002/glia.22931
Astrocytes as secretory cells of the central nervous system: idiosyncrasies of vesicular secretion
(Review). Verkhratsky, Alexei; Matteoli, Michela; Parpura, Vladimir; Mothet, Jean-Pierre; Zorec,
Robert. The EMBO Journal, 2016/02 DOI:10.15252/embj.201592705

Rac1/p21activated kinase pathway controls retinoblastoma protein phosphorylation and E2F
transcription factor activation in B lymphocytes. Zaldua, Natalia; Llavero, Francisco; Artaso, Alain;
Galvez, Patricia; Lacerda, Hadriano M.; Parada, Luis A.; Zugaza, José L. The FEBS Journal, 2016/02
DOI:10.1111/febs.13617
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5. Knowledge Transfer

Achucarro collaborates with three masters programmes organized and coordinated by the
University of the Basque Country (UPV/EHU):

e Neuroscience
e Molecular Biology and Biomedicine
e Pharmacology, Development, Assessment, and Rational Use of Medicines

The centre also coordinates the Doctorate Programme on Neurosciences, organized together
with the Universities of Corufia (Galicia), Castilla — La Mancha, Pablo de Olavide (Seville), and

Rovira | Virgili (Catalonia).

This qualification is recognized at level 4 in the Spanish Framework of Higher Education
Qualifications (MECES) and corresponds to level 8 of the European Qualifications Framework
(EQF), according to Royal Decree 22/2015 of 23 January 2015 (BOE Spanish Official Gazette
07/02/2015).

PHD THESES

In 2016, four PhD theses were completed and
successfully defended.

Congratulations to our colleagues lanire, Ana,
Manuel, and Monica.

®|nProgress = Finished
e lanire Buceta Salazar
“Estudio Anatomicoy Funcional del Sistema Endocannabinoide en el Cerebro”
e Ana Gutierrez Rodriguez
“Anatomical and Physiological Analysis of Mouse Mutant Mice Expressing Type-1

Cannabinoid Receptors in Specific Brain Populations”

e Manuel Canedo Antelo
"Mecanismos moleculares de apoptosis en oligodendrocitos”

e Monica Benito Mufioz
“Modulacion purinérgica de la neurogenesis adulta a través de isquemia cerebral”
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SEMINARS

In 2016, we organized 30 Achucarro Seminars.

January 18

Funciones de la proteina priénica celular en la enfermedad de Alzheimer y
taupatias

José Antonio del Rio

Institute for Bioengineering of Catalonia [IBEC] (Barcelona)

January 20

Genética de las demenciasy marcadores de laenfermedad de Alzheimer
Alberto Lleé
Hospital de la Santa Creu i Sant Pau & ciberNed (Barcelona)

January 29

Glial pathology in Alzheimer's disease: Insights from transgenic models and human
post-mortem brains

Antonia Gutiérrez

Universidad de Malaga & ciberNed

February 05

From metallothioneins to Interleukin-6: a very long journey
Juan Hidalgo Pareja

Institut de Neurociéncies UAB (Barcelona)

February 12

Functional organization of a fear memory engram

Mazahir Hasan

Neurocure Cluster of Excellence Charité — Universitdtsmedizin (Berlin, Germany)

February 17

Neural stem cell heterogeneity in homeostasis and disease
Ana Martin-Villalba

Deutsches Krebsforschungszentrum (Heidelberg, Germany)

February 26

Dysfunction of retrograde transport in neurodegenerative disorders —from atoms to
cell

Aitor Hierro + Adriana Rojas

CIC bioGUNE (Derio, Spain)

March 04
From behavioural pharmacology to cellular neuroscience: the search for new

therapeutic targets”
AinhoaPlaza-Zabala
Achucarro Basque Center for Neuroscience
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March 11

Synaptic signalling for plasticity during aging and Alzheimer's disease
Jose A Esteban

CBM - Severo Ochoa [CSIC - UAM] (Madrid)

March 18

Image processing tools for the study of brain connectomics
Ignacio Arganda-Carreras

Faculty of Computer Science (UPV/EHU, Donostia — San Sebastian)

April 15

Myelinophagy: A novel mechanism for Schwann cell-mediated myelin breakdown
Ashwin Woodhoo

CIC bioGUNE (Derio)

April 29

Myelination and oligodendroglial support of axonal metabolism
Klaus-Armin Nave

Mazx Planck Institute of Experimental Medicine (Gottingen, Germany)

May 06

Computational biology powering the use of neural stem cells in regenerative
medicine

Marcos J. Aratizo-Bravo

BioDonostia HRI (Donostia)

May 13

Magnetic resonance imaging and nanotechnology for the study and treatment of
stroke

Pedro Ramos Cabrer

CIC biomaGUNE (Donostia— San Sebastian)

June 03

Modulation of the glial niche by the neuropeptide Cortistatin: Potential role in
neuroinflammation and neurodegeneration

Elena Gonzalez Rey

Instituto de Parasitologia y Biomedicina "Lopez — Neyra" [CSIC] (Granada)

June 10

Organization and signalling through C-bouton synapse in alpha-motor neurons:
implications in the pathophysiology and therapy of motor neuron diseases (ALS and
SMA)

Josep E. Esquerdai Colell

Universitat de Lleida/IRBLLEIDA

June 17

Axon-to-soma degeneration by local translation of transcription regulators
Jimena Baleriola

Achucarro Basque Center for Neuroscience
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July 15

Inhibitory neurons control cellular engram formation and memory stability
Pablo Méndez

CMU, University of Geneva (Switzerland)

July 20

Molecular mechanisms of neocortical development: from cell specification to
circuit integration

Cristina Gil Sanz

The Scripps Research Institute (La Jolla, California, USA)

July 28

Brain energy metabolism and neuron-glia (mis)interactions in Huntington's
disease

Maite A. Castro

Center for Interdisciplinary Studies on Nervous System, Universidad Austral de Chile
(Valdivia, Chile)

September 30

Prospects of oxytocin for treating autism: from genetics to drug discovery
Olga Penagarikano

University of the Basque Country (Leioa)

October 14

Dysfunctional microglia as a trigger for pathological pruning: novel roles for TDP-
43

Rosa C. Paolicelli

IREM - University of Zurich (Switzerland)

October 21

Zebrafish as a tool for drug discovery and target validation in neurodegenerative
diseases

Ainhoa Alzualde & Arantza Muriana

Biobide (Donostia— San Sebastian)

October 28

Super-resolution microscopy for neuroscience
Jan Tennesen

UPV/EHU & Achucarro (Zamudio)

November 04

Juvenile NMDA receptors: Gatekeepers of synaptic plasticity and cognition
Isabel Pérez-Otafio

Center for Applied Medical Research (Pamplona)
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November 18

Glucocorticoid hormones preserve a population of adult hippocampal neural stem cells
in the aging brain

Carlos Fitzsimons

Swammerdam Institute for Life Sciences, Universiteit van Amsterdam (The Netherlands)

November 25

Myelin remodelling, an old game with new players
Jorge Larriva Sahd

Instituto de Neurobiologia UNAM (Mexico)

December 02

Cell fate changes and cell reprogramming in development and neurodegeneration
Carlos Vicario Abejon

Instituto Cajal & ciberNed (Madrid)

December 16

A cannabinoid link between mitochondria and memory
Giovanni Marsicano

NeuroCentre Magendie [INSERM, U. Bordeaux] (France)

December 22

Radiosensitivity of human neural stem cells

Onetsine Arrizabalaga

GSIHelmholtzzentrum fiir Schwerionenforschung (Germany)
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HIGHLIGHTS IN DISSEMINATION OUTCOMES

SPAOM 2016

The Biofisika Institute and ACHUCARRO brought to Bilbao the first edition of this scientific
meeting. SPAOM has its roots in the biannual meeting of the Spanish Network for Advanced

Optical Microscopy (REMOA) and the meetings of the Portuguese Platform of Biolmage (PPBI).

The main objective of this congress was promoting and gathering together the Spanish and
Portuguese bioimaging scientific communities, as well as other European colleagues working

in the same field.

A total of 159 people from different research institutions and hardware manufacturers

attended this initial conference, 30% from industry and the rest from academia.

The Web address for the 2016 inaugural meeting is www.spaom?2016.eu. Now the baton is in

the hands of our Portuguese colleagues for the 2018 gathering.
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ACHUCARRO FORUM

In 2016, we organized an Achucarro Forum dissemination and public awareness conference.

March 10th
Bizkaia Aretoa (Bilbao)

José A. Esteban
Research Professor of the CSIC at the “Severo Ochoa”
Center for Molecular Biology in Madrid (Spain)

What are memories made of?
And where are they stored?

Our partnersin this activity were the Chair for Science Culture of the UPV/EHU and the Basque

Public Media Group (EiTB), which provided media coverage and support.

Achucarro
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PUBLIC OUTREACH AND SOCIAL MEDIA

Our strategy for social media and information dissemination using the different Internet
platforms as a way of increasing our profile with different audiences can be assessed with the

following indicators:

Website 25 news updates, 30 seminars posted
www.achucarro.org 21,157 visits (21% more than the previous year)
73,885 page views

58% new visitors, 42% returning visitors

66% visits from Spain; 34% international

20% of visits from mobile devices

Ellog S 6 articles posted
eurozientzian
1,377 users
2,603 views

82% new visitors; 18% returning visitors
35% of visits from Spain; the remaining 65% from around the

world
;w:]tter . 985 followers
chucarroiveuro 5,201 tweets and retweets
Facebook 298 people engaged (likes)

Achucarro.org

67 posts

NeurozienTzian

e
~Achucarro

Ietins bamsterand

-~ 3
Achutams

"

31



Annual Report 2016

6. Infrastructure and Equipment

The year 2016 will be our last year as a virtual and networked research centre located in two

different cities and in two different buildings in each of the cities.

—

Parlie

Universidad  Euskal Herriko EUSK@E&’:@ B'ZKAIA
del Pais Vasco  Unibertsitatea TEKNOLOGIKOAK

Bizkala
Sclence & Technology
Park

BILBAO

iy Faculty of Medicine
and Nursing (UPV/EHU)

Currently, the ACHUCARRO headquarters is located in the Bizkaia Science and Technology
Park, Zamudio, a city in the metropolitan area of Bilbao. Some research programmes are
established at that location or within the University campus in Leioa, also in the metropolitan

area of Bilbao, with the two separated by 15 kilometres.

Achucarro has equipment and technologies associated with many research areas and needs,
including the following: Cellular and Molecular Neurobiology; Primary and Organotypic
Cultures; In Vitro Models; Classical Morphometry and Stereology; Immunofluorescence;
Immunochemistry and Immunohistochemistry; Electrophysiology; Calcium,
Epifluorescence, Advanced Light (Confocal, Super-resolution), and Electron Microscopy;
Genotyping and Functional Genomics; Sequencing; gPCR and gRT-PCR; Flow Cytometry and
Fluorescence-activated Cell Sorting; Cerebellar Organotypic Culture for Neuroinflammation;

Reporter Constructs and Recombinant Expression; and Stereotaxic Surgery and Stereology-

based Quantification.
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/. Achucarro infigures

STRATEGY AND MANAGEMENT

% of publications in neurosciences over the total in the 29 30 50/ 30
Basque Country (previous year) ’ ’ ’ ’
% of publications from Achucarro over the total 38% 38% 2204 36%
neurosciences in the Basque Country

H-index of Achucarro 4: 8 10 20
% compliance of Management Plan 99% 95% 97% 98%:
Number of meetings of the Board of Trustees 3 2 4 2
Annual Budget (million Euros) 0.67 1.22 2.20 2.01
Rate of funding change from Basque Government 3% 25% 20% 24%

PARTNERSHIPS

iNumber of strategic agreements (accumulated) 3 5% 6} 8
i i i i H i
iINumber of institutional agreements (accumulated) 6 6 7 13
i i i i i i
iNumber of operational agreements (new) 2i 2 5 1

Number of persons involved in Achucarro 50 68 73 17
Number of directly contracted staff (FDE) 2 6.5 114 16.0
Number of persons in practice work 1 0 0 1
Number of researchers 45 63 67 70
Number of principal investigators 7 8 8 11
Number of senior researchers 8 16 20 22
Number of postdoctoral researchers 10 10 10 7
Number of PhD students 16 24 29 30
Number of master’s students 1 5 7 14
Number of technicians 4 4 4 4
Number of staff 1 1 2 3
Number of Ikerbasque Research Professors 6 6 6 7
Number of Ikerbasque Research Fellows 1 2 3 5
Number of Ramony Cajal Fellows 0 1 3 4

Number of research groups 7 8 8 11
Number of publications 53 45 50 60:
Number of publications (Q1) 46 38 38 41
Number of participations in congresses 66 69 96 75
Number of books and chapters 6 16 5 6!
Number of patents (applications) 0 (0 0; 0;
Number of patents (accepted) 2 0 0 0
Attracted funding (million Euros) 2.4 2.2 3.2 2.8
Number of PhD theses (in progress) 16 20 29 29
Number of PhD theses (completed) 4 4 4 4
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KNOWLEDGE TRANSFER/TRAINING 2015 2016
iNumber of Achucarro seminars 25t 23 22 30}
éNumber of congresses, conferences l 1l 2l 3l :
gNumber of training events l 1l 2l 1l 1l
gNumber of dissemination events l 1l 2l 2l l
gNumber of attendees per event (mean) 285§ 190§ 200§ 130%

KNOWLEDGE TRANSFER/DISSEMINATION 2015! 2016
Press releases 3 5 7 5
Followers on Twitter 309 505! 793 985
Tweets on Twitter 974 2,432 4,134 5,201
Number of news updates published on the website 42 28 30 25
Total visits to the website 10,277 11,849 17,380; 21,157
Visits from Spain 7,497 7,897 11,511 13,926
% visits from Spain 73% 67% 67% 66%
% visits from abroad 27% 33% 33% 34%
Returning visitors to website 40% 43% 40% 42%
Ratio of new visitors to website 60% 57% 60% 58%

INFRASTRUCTURE AND EQUIPMENT 2015; 2016
iStrategic and singular equipment acquisitions 2 4 o 9
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Bizkaia Science and Technology Park
Building #205
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