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GENERAL INFORMATION

CONTACT INFORMATION
You can use the following contact information for any relevant questions:

Spiros Efthimiopoulos

Tel.: ++30 210 7274 890, mobile: ++ 30 6524 329
Fax: ++ 30 210 7274 635

E-mail: efthis@biol.uoa.gr

Conference Secretariat:

The site of the conference

The 26" Meetingof the Helenic Society for Neoscience will take place at tf&igenides
Foundation during November 29 December 2013

Eugenides Foundation is loacated at:

387 Sygrou Avenue, 175 64, P. Faliro, Tel: 210 9469676, Fax :210 9430171

GETTING TO THE EUGENIDES FOUNDATION
Public transportation

City buses
The following city bus lines will take you to the Eugenides Foundation:

126 Academid P. Faliro (via Zesimopoulo8tr)

d®2 Academia Agios Kosmas (via Syggrou Ave, along Posidonos)
550 P. Falird Kifissia (via Syggrou Ave)

| 2 Academid Voula (via Amfitheas Ave)

Subway
The Metro (subway) stations closest to the bidgs Foundation are the following:

Syggroui FIX 3 km
Neo Faliro 2km

DISTANCES (in km)

5 km from the center of Athens (Omoiii&yntagma).
35 km from the Eleftherios Venizelos Airport

5 km from the Port of Piraeus

PARKING SPACE
The Foundaylotcam besused laypdesions with disabilities to park their cars.
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REGISTRATION

The registration fee for the congrgss category is shown in the table below and can be paid
at the conference site or deposited earlier in the following heoéunt:

Academic/Government (member)

This registration category allows members of the Hellenic Neurosience Society toregister at
the lower rate oR0euros.

Academic/Government (nonmember)

Registrants who are employed in an academic or governmengsekimare notmembers of
the Hellenic Neurosience Society may register in this category at the e wfos.

Students
This category allows students (predoctoral or PhD) to redrster
Postdoctoral Fellow/Resident (in training)

This category allows sedents and postoctoral fellows to registdree.

AWARDS

The Hellenic Society for Neuroscience is delighted to announce the availability of 4 Awards
for PhD candidates and peascs to attend the FENS Forum 2014 in Milan:

1. George Paxinos award,

2. Antonia and Spyros Mylonas award
3. UCB Hellas award and

4. UCB Hellas award

Two of these Awards will be awarded to the best oral presentations and 2 to the best poster
presentations at the 26th Annual Meeting of the Hellenic Society for Neuroscience.

The fdlowing criteria apply:

1) PhD students must have completed the second year of their doctoral studies.
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2) Postdocs should have been granted their PhD no earlier than November 2009.

3) Each applicant must be principal investigator (first author in thesabsubmitted) and
present his/her work in person.

4) Only studies conducted in Greek or Cypriot Laboratories qualify.

ORAL PRESENTATIONS

All oral presentations should be delivered as powerpoint files in a CD or a USB flash to the
meeting staff at leastlminutes prior to the relevant session. Speakers may also use their
own laptops especially if animation is included in the presentation.

All speakers shouldtake care not to exceed the total duration of their talk, as shown in
the program. In addition, they shouldleave at least 3 minutes of the total duration of
their presentation for discussion
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SYMPOSIUM I: ION AND MOLECULE CHANNELS: FROM
STRUCTURE AND FUNCTION TO DISEASE MECHANISMS

ON PROKARYOTIC ANCESTORS OF ACETYLCHOLINE RECEPTORS AND
LIGAND GATED ION CHANNELS

P.J. Corringer

Pasteur Institute, Channedceptor Unit, CNRS UMR 3571, 25 rue du Docteur Roux, 75015
Paris, France

Pentameric channeéceptors, includingicotinic acetylcholine and GABAreceptors, play

a key role in fast excitatory and inhibitory transmission in the nervous system and are the
target of numerous therapeutic and addictive drugs. They carry several neurotransmitter
binding sites which govar the opening of a transmembrane ion channel. Extensively
expressed in animals, they were recently found in several bacteria, especially the homolog
from the cyanobacteri@loeobacter violaceu$GLIC)' which functions as a protegated

ion channel, and theéhomolog from Erwinia chrysanthemi(ELIC). The simplified
architecture of these archaic homologues, as well as their prokaryotic origin, allowed solving
the first X-ray structures of integral membrane Efighd GLIG?in a closed and an open
conformation,respectively. Comparative analysis of ELIC and GLIC suggests that channel
opening may occurs through a symmetrical quaternary twist and tertiary deformation,
according to a global transition that couples channel opening with reorganization of the
binding pockets for neurotransmitters and allosteric effectors. In addition, recent co
crystallization of GLIC with allosteric inhibitotsthat are clinically used as general
anesthetics reveals the mechanism of action at the membrane of these amphipatic molecules
and will help designing new drugs targeted to pentameric chascegbtors. Recent cress

l inking study all owéedseda@ptaoonhgr matfiloonc ad fl
constitute an intermediate state occurring in the course of activation or desénsiti

Altogether, these combined structural and functional data give insights into the allosteric
mechanisms operating in these integral membrane proteins. Future work is yet to be
performed to understand the mechanisms of activation and desensitiwaich mediate
synaptic transmission and plasticity within the brain.

. Bocquet, N. et al, Nature, 457:141(2009), 2. Bocquet, N. et al, Nature, 457411

(2009), 3. Hilf RJ & Dutzler R. Nature. 457:1852009), 4. Hilf RJ & Dutzler R. Nature.
452:3759 (2008), 5. Nury et alNature 469:42831 (2011) 6. Prevost, M., et al Nat Struct
Mol Biol. 19:6429 (2012).
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HIGH RESOLUTION STRUCTURE OF THE LIGAND -BINDING DOMAIN OF A
HUMAN NICOTINIC ACETYLCHOLINE RECEPTOR: TOWARDS RATIONAL
DRUG DESIGN FOR RELATED DISEASES

Marios Zouridaki$, Petros GiastdsEleftherios Zarkada$ & Socrates J. Tzartd$
'Hellenic Pasteur Institute, 127, Vas. Sofias Ave., GR11521 Athens, Greece
“Department of Pharmacy, University of Patras, Rio, GR26500, Patras, Greece

The first atomieresolution structures of the extracellular domain (ECD) of a neuronal
nicotinic acetylcholine receptor (nNAChR) and its complex with a small antagonist are
presented The Xray crystal structures of a modified form of huma@ECD and its
complex with methyllycaconitine (MLA) were solved at the atomic lel®l.NnAChR is a
unigue member of the nAChR family, sinceistblocked by the classic nAChR agonist
nicotine. U9 subunit forms either homopentameti®® nAChRs or ceassembles witiUL0
subunit toform the heteropentameridUL0 nAChR. (B-containing NAChRs arenainly

found at the base of outer hair cells in the inner ear where they mediate synaptic transmission
betweenefferent olivocochlear fibers and cochlea hair cells. They are also reported in the
pituitary gland, in sympathetic neurons and other -mewronal cells, such as skin
keratinocytes and lymphocyte$he (B-containing nAChRs ar@otential targets for the
therapy of ear disorders, vertigohronic pain, inflammation, human cancewsd for the
autoimmune disease pemphigus vulgaris, wh&@ppears to be one of the aatttigens.

(P is also important for wound healingomparison of th&B-ECD structures revésd the
rearrangements taking place in residues and regions upon MLA binding. Interestingly, a
membraneacing interaction network between elements at the lower pattR€ECD,
probably applying to all other nAChRs, was observed for the first time, whitaikar to the
mouse muscldJl-ECD buried hydration pocket was determined. This novel interaction
network probably extends to the ligabohding site through a pathway ultimately involving

a sugar chain. The orientations of specific residues implicatix innique pharmacology of
UB-containing NnAChRs and in the selectivity leconotoxins were well defined, facilitating
rational drug design to treat related human diseases.
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Etiological mechanisms of myasthenia gravis and immune dysregulations, a diseas
caused by antiacetylcholine receptor antibodies

Perrine Cufj Angeline GradolattoDani NazzalMaria Foti Fr ®d®r i,pona Truff a
BerrinrAknin and Fozen Le Panse

UPMC UM76/INSERM U974/CNRS UMR7215/AIM1 05 b d de/500dPardspi t al
France

Autoimmune Myasthenia Gravis (MG) is a rare neuromuscular disorder, characterized by a
defective transmission of nerve impulses to mustdesling to muscle weakness and

disabling fatigability MG is a multifactorialdisease involving a genetic predisposition,
immune dysregulations and the influencen¥ironmental factors

In MG with autoantibodies against the acetylcholine receptor (AGhRYhymus is clearly
involved in the pathogenesis. We recently demonstrated the involvement of the innate
immunity in MG development. Poly(l:C), that mimics dsRNA, induced specifically thymic
overexpression ad-AChR in vitro and in vivo, and induced anttAChR autoimmune
response. These effects are clearly linked to the release 4f ifFlesponse to Poly(I:C), as
IFN-b seems to orchestrate all thymic changes observed in MG thymus.

Immune dysregulations observiedthe thymus oMG patients also coritrute strongly to

MG development. Indeed, alteredmune regulatory mechanisms are not only due to a
functional defect of T regulatory (Treg) celtist also to a resistance to suppression of T
conventional (Tconv) cell€omparing the transcriptome of gigd thymic Treg and Tconv
cells from MG patients and controls, we observed that T cells from MG patients exhibit a
Th1/Th17/Tfh signature. Moreover, an increase wiTrelated genes was specifically
observed in Treg cells, while increases in {§MndTNF-Uwere observed in both Treg and
Tconv cells.

Altogether, these results indicate that in predisposed individual, a thymic inflammation could
play a central role in thymic changes and alt&ell development leading to the emergence
of autoreactive T cadlagainst AChR that are characteristic of MG.

16

(R ECNP Y]

PASTEUR INSTITUTE CAPACITIES




26th Meeting of the Hellenic Society for Neuros@nce,November 29December 1, 2013
Jointly with FP7 REGPOT NEUROSIGN

THE ROLE OF GAP JUNCTIONS IN INHERITED AND ACQUIRED
DEMYELINATION

Kleopas A. Kleopa

Neuroscience Laboratory ardeurology Clinics,The Cyprus Instute of Neurology and
GeneticsCyprus Sbhool of Molecular Medicine, Nicosia, Cyprus

Gap junction (GJ) protein expression allows direct inaad intercellular coupling that
servessignalling, ion buffering and homeostatic functiotduman diseases caused by
mutations in GJ proteins and respeetanimal models have highlighted tbeucial roles of

GJs in myelinating Schwann cells and oligodendrocytes. Connexin32 (Cx32) mutations
cause Xlinked Charcot Marie Tooth disease (CMT1X), a peripheral neuropathy often
associated with CNS manifestatiof®x32 is expressed by myelinating Schwann cells and
oligodendrocytes, forming GJs through the myelin sheath. CMT1X models have
demonstrated that most Cx32 mutants result in abnormal trafficking and loss of GJ function,
causing demyelination and early axbpathology. Recessive mutations in Cx47 expressed

in oligodendrocytes result in hypomyelinating leukodystrophy known Patizaeus
Merzbacheilike disease (PMLD). Similar to Cx32, Cx47 mutants result in loss of function.
Ongoing gene therapy studies basedthe cellular mechanisms of CMT1X and PMLD
focus on delivering GJ proteins to myelinating cells using lentiviral vectors. In addition to
inherited myelin disorders, there is emerging evidence that glial connexins are also involved
in acquired demyelinain. Cx32 and Cx47 GJ plaques and protein levels were reduced in
and around multiple sclerosis (MS) lesions, both in white and grey matter, while astrocytic
Cx43 and Cx30 are increased as part of astrogliosis. Furthermore, in the normal appearing
WM (NAWM) and cortex, Cx32 is significantly reduced along myelinated fibers whereas
Cx47 expression is preserved mainly in oligodendrocyte precursor cells (OPCs). However,
OPCs showed only limited connectivity to astrocytes. These alterations can be replicated in
chronic stages oéxperimental autoimmune encephalomyelitis (EAE), while in acute EAE
loss of astrocytic Cx43 appears to precede the disruptiohgoidendrocyte GJs. Disruption

of oligodendrocyte GJ& the setting of persistent inflammation and astrogliosay play a

role in MS progression and secondary neurodegeneration, and resembles some aspects of
PMLD and CMT1X CNS phenotypes.
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PLENARY LECTURE |

ION CHANNELS , ANTIBODIES AND NEUROLOGICAL DISEASE

Angela Vincent

Nuffield Department of Clinical Neurosciences, University of Oxford, OX3 9DU, UK

Over the last 40 years the concept of autoantibodies affecting the number and function of

both ligandgated ad voliage-gated ion channels has widened considerably. In the 1970s,

myasthenia graviswas shown to be caused by antibodies to acetylcholine receptors

(AChRs), andthese seminal findingshave helped leadhe way to the recognition and

treatment ofother antibodymediated diseases of the peripheral, autonomic and central

nervous systems.In 2001, antibodies to MuSK were found in some of mmngasthenia

patients negative for AChR antibodies, and more recently antibodies to ibR&4mall

proportion MuSK and LRP4are postsynaptic membrane proteins that are involved in

AChR localisation and functiohe historical aspects are briefly review@jl

In the 1990s, antibodies to voltagated calcium channels were identified in the Lambert

Eaton syndrome, anahtibodies toshakertype voltagegated potassium chansgVGKCs)

in acquired neuromyotonia, a condition caused by peripheral nerve hyperexcitatilatity

leads to muscle fasmilations, cramps and pain Somewhat surprisinglythe VGKC

antibodies werealso identified in central nervous system disorderparticularly limbic

encephalitis fhemory loss, sleep disorders and seizubes this was explained by the fact

that the antibodiesirned out to belirectedat proteins thafiorm part ofVGKC complexsin

situ (2). The two principal proteins help localise (CASPR2) and modify (LGI1) potassium

channel function Gther antibodies bind directly to CNS ligagdted receptors. mibodies

to NMDA receptors (NR1 principallyare found mainlyn younger patiers, often women

and small childrer{3), who havea severe encephalopathy withovement disordersAnd

antibodies to glycine recegrs are associated with extreme rigidity and brainstem

disturbancewhich can be life threatenin@arvajal et al in preparatiy. Importantly, each

of these antibodies bind to extracellular epitopes on the target proteins and there is evidence

of their pathogemity. From the bedside perspective, the conditi@atthough rarecan now

be diagnosed regularly by serological seahd the patients treated with immunotherapies

which lead to substantial improveme#ts).

The lecture will review some of these developments and touch on the mechanisms that are

being explored in vitro and in vivo.

References1. Vincent A (2002) Unreelling the pathogenesis of myasthenia graMat

Rev Immunol(10):797804.2.Irani SR et al.(2010) Antibodies to Kv1 potassium charnnel

complex proteins leucingch, glioma inactivated 1 protein and contaassociated protein

2 in limbic encephalis, Morvan's syndrome and acquired neuromyotoni&rain

133(9):27342748.3. Dalmau J et al. (2008) AntiNMDA -receptor encephalitis: case

series and analysis of the effects of antibodiesicet NeurolF(12):10911098.4. Vincent

A, Bien CG, Irani SR, &Vaters P (2011) Autoantibodies associated with diseases of the

CNS: new developments and future challenget.ancet Neurol 10(8):759772. 5.
Lancaster E & Dalmau J (2012) Neuronal autoantigpathogenesis, associated

disorders and antibody testinblat Rev NeuroB(7):386G390.
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PLENARY LECTURE II:

PROGRAMMING STEM CELLS FOR MODELING OF NEUROLOGICAL
DISEASE

Ol i vete Br ¢s

Institute of Reconstructive Neurobiology, LIFE & BRAIN Center, University of Bonn,
Germany

Experimental access to the pathogenic mechanisms undengurgdegenerative disorders

is restricted by the limited availability of vital ham nervous system tissue. This bottleneck

has been partially overcome with the availability of human pluripotent stem cells (PSC) and
their controlled differentiation into neural cell typed.ongterm selfrenewing
neuroepithelial stem (NES) cells deried from PSC can serve as a standard system for
robust and continuous generation of human neurons and giNE&tceltderived neurons
express the entire array of Al zheimerds di ¢
used to explore mutants asstedh with aberrant APP and tau processingwo key
pathogenic routes associated with this disor@arivation of ItNES cells frominduced
pluripotent stem cells (iPS@xtends this approach to a patigpecific level. Using this
strategy we detected amexpectedly low responsiveness of human neurons to gamma
secretase modulators. These data are concordant with the observed failure of these
compounds in clinical trials and underline the importance of assessing compound efficacy in
the appropriate humanarget cell type. Interestingly, -NES celtderived neurons
recapitulate pathological protein aggregation already a few weeks after in vitro
differentiation, which makes them a formidable tool for studying the earliest
cytopathological events in proteindpges such as polyglutamine disorders. While cell
reprogramming and iPS@erived [tNES cells represent robust tools for studying monogenic
diseases in the context of selected patient families, there is a strong interest in extending this
methodology to cmplex disorders. Requiring samples from large numbers of patients, such
studies call for even more efficient methods for establishing dispessfic cellsWe found

that overexpression of two neurogenic transcription factors togethersmii molecule

based inhibition of GSKB C &MAD signaling permits direct conversion of postnatal
human fibroblasts into induced neurons (iNs) with efficiencegable for downstream
biomedical applications.
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SYMPOSIUM Il : STEM CELLS AND
REPROGRAMMING

INDUCTION OF MULTI -, PLURI-and TOTIPOTENCY
Hans R. Sch°l er

Department of Cell and Developmental Biology, Max Planck Institute for Molecular
Bi omedi ci ne, M¢nster, 48149, Ger many

The pluripotent and multipotent states of stem cells are governdte xpression of few,
specific transcription factors that form a highly interconnected regulatory network along with
numerous, widely expressed transcription factors. When the set of master transcription
factors comprising Oct4, Sox2, Klf4, and Myc is exgsed ectopically in somatic cells, this
network organizes itself to support a pluripotent cell state. But when Oct4 is replaced by
Brn4, another POU transcription factor, the network supports the conversion of fibroblasts
into multipotent neural stem d¢&l Oct4 and Brn4 therefore appear to play distinct yet
interdependent roles in remodelling gene expression by influencing the local chromatin
status during reprogramming. Furthermore, structural analysis of Oct4 bound to DNA shows
that the Oct4 linkér a region connecting the two POU domains of @ctd exposed to the
surface, and we therefore postulate that it recruits key epigenetic players onto Oct4 target
genes during reprogramming.

The role of Oct4 in defining totipotency and inducing pluripotency dummbryonic
development so far remained unclear, however. We genetically eliminated m&etaal
using a Cre/lox approach and found no effect on the establishment of totipotency, as shown
by the generation of live pups. After complete inactivation of bmdkernal and zygoti©ct4
expression, the embryos still were capable of forn@udGFR and Nanogexpressing

inner cell masses, albeit nonpluripotent ones, indicating that Oct4 is not a determinant for the
pluripotent cell lineage separation. Intereghyn Oct4-deficient oocytes were capable of
reprogramming fibroblasts into pluripotent stem cells. Our results indicate that, in contrast to
its crucial role in the maintenance of pluripotency, mate@ah is crucial for neither the
establishment of tgibtency in embryos, nor the induction of pluripotency in somatic cells
using oocytes.
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GENERATION OF INDUCED NEURONS VIA DIRECT CONVERSION IN VIVO
AND IN VITRO

Shane]rGreaIistShong LauMaria PereiraUlrich Pfisterer Olof Torper Daniel Wolf Malin
Parma

Department of Experimental Medical Science, Wallenberg Neuroscience Center and Lund
Stem Cell Center, Lund University, 221 84 Lund, Sweden
Author for correspondance

By viral expression of neural fate determinants, it is possible to directly reprogram mouse
and human somatic cells into functional neurons, termed induced neurons (iNs). The
resulting cells are neproliferating, and presents aftesinative to induced pluripotent stem

cells (iPS cells) for obtaining patient and disease specific neurons to be used for disease
modeling and for development of cell therapy. We present dodrighly efficient protocol

for direct neural conversion thagsults in the formation of a high number of functional
dopamine neuronis vitro. To facilitate clinical translation, we have developed a new vector
system that allows for generation of hiN cells using-mbdegrative and selfegulating
vectors.

We alsoshow that transplanted human fibroblasts and human astrocytes that are engineered
to express inducible versions of neural reprogramming genes convert into NEUVDIT

when reprogramming genes are activated after transplantation. UsingLaxBreysten to
specifically direct expression of -pgrogramming genes to endogenous glial cells in the
striatum, we show that also parenchymal mouse astrocytes and NG2 glia can be directly
converted into NeuN expressing neuramsitu. These experiments providethirst proof
of-principle that direct neural conversion can take plaogvo, in normally noRneurogenic
regions of the adult rat brain.
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IPS-DERIVED NEURAL CELLS FROM PATIENTS WITH F AMILIAL
PARKI NSONOGS OCOARRBYENGJHE A53T | -SYNUCLEIN MUTATION

Georgia Kourougi, Era Taoufik, Konstantinos Tsioras Delphine BoHl, Alexander P.
Polyzos, Panagiotis K. Politfs Dimitris Stellas, Maria Xilouri*, Kanella Prodromidoly
NasiaAntoniou', Dafni Chronf, Kostas Vekrelli§ Piotr Bregestovskj Leonidas Stefanis,
RebeccaMatsas

Y| aboratory of Cellular and Molecular Neurobiology, Hellenic Pasteur Institute, 127 Vas.
Sofias avenue, 11521 Athens, Greece

‘Unit® R®trovirus et Transfert G®n®tique, |1
Institut Pasteur, 28 ret du Docteur Roux, 75724 Paris cedex 15, France

3Division of Molecular Biology, Biomedical Research Foundation of the Academy of Athens,
4 Soranou Efesiou street, 11527 Athens, Greece

“Division of Basic NeuroscienceBiomedical Research Foundation of tieademy of
Athens, 4 Soranou Efesiou street, 11B#Tens, Greece

®Department of Cancer Biology, Biomedical Research Foundation of the Academy of Athens,
4 Soranou Efesiou street, 1158thens, Greece

®Department of Biochemistry, Hellenic Pasteur Institétéhens, Greece

"Epilepsy and Cogpnition Brain Dynamics Institute, INSERM U 1106Maisseille

University, 27 Bd Jean Moulin, 13385 Marseille Cedex 05, France

8second Department of Neurology, University of Athens Medical School, Athens, Greece

Parkinsors disease (PD) is a common, progressive neurodegenerative disorder characterized
by loss of dopaminergic neurons in the nigrostriatal pathway of the brain, resulting in motor
and cognitive deficits. A major drawback in PD research is due to inaccegsibiliseased

tissue for study. Human induced pluripotent stem (iPS) cell technology now offers a unique
opportunity to studydisease pathogenesis amday have important implications in
Regenerative MedicindHere we report the generation of iPS cells frekm fibroblasts of
Parkinsonian patients with a familial form of the disease and-megéched unaffected
individuals. The dominantly inherited G209A mutation in tbsynuclein gene SNCA
encoding the A53T mutaritsynuclein protein (SYN), was first idetified in the Greek
population and is associated with the appearance of an early form of PD which is prevalent
in Greece (Polymeropoulos et al. Science 1997). Multiple iPS lines were generated and their
pluripotency and karyotype integrity was confirmedhgsa number of in vitro and in vivo
assays. As wildype USYN and the A53T mutant protein have a central role in PD, we
sought to develop an iP&ased cellular model to study disease pathogenesis by directed
differentiation of patient and controlderived iPS cells to dopaminergic precursors and
dopaminergic nawns. This model represents a new experimental system to investigate the
mechani stic basis of Jswucleindystugcdon with altimate am c a u s
to develop novel therapeutics for PD.

Supported by EU FP7 264083 Neurosign, the Found@lN® Paribas and the Greek

General Secretariat for Research and Technology grants 2272 ARISTEIA
ParkinsonTransMed and 09SY21-969 NoisePlus
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HOW MIGHT STEM CELLS HELP IN THE TREATMENT OF PARKI NSONG S
DISEASE

Roger A Barker

John van Geestentre for Brain Repair, Department of Clinical Neuroscience, Forvie Site,
Robinson Way, Cambridge CB2 OPY, UK

Parkinsondés Disease (PD) is a common disord
of the dopaminergic nigrostriatal neurons and tbenftion of alpha synuclein positive
Lewy bodies. However whilst it is now recognised that PD has a much more complex
pathology than this, most patients respond well to dopaminergic drug therapies in the early
stages of disease. However with time thiscaffy wears off and side effects develop and
thus there is a need for a better, more biological, way to deliver dopamine to the
parkinsonian brain.

One approach has been to use dopamine producing cells grafted into the striatum, of which
the most successfllave been those derived from the developing human fetal ventral
mesencephalon (hfVM). The use of this tissue was the subject of many successful open label
trials in the |l ate 1980s and 1990s, but at
g r o triglsdshowed that this therapy was ineffective and produced side effects in the form
of graft induced dyskinesias. The outcome of these two trials essentially brought clinical
trials of cell based therapies in PD to a halt.

However a reevaluation of thelata from all these trials suggests that this therapy may work

if targeted to a more specific population of patients with PD with greater standardization of
the protocols for delivering and supporting the grafted tissue. This has led to a new EU
funded tral of hfVM tissue in younger patients with earlier stage PD (TRANSEURO). This
trial is seen as creating a template for taking future dopaminergic cells derived from stem
cell sources to clinic, as the ethical and logistical problems of using human deta ti
precludes it from every becoming a main stream treatment for PD. As to which stem cells
will act as the source of such neurons remains unresolved but it is likely to be human ES cell
lines in the first instance.

In this talk | will confine my discusen to the history of neural grafting in PD and how stem
cells could be used in the next generation of trials adopting this strategy, as the use of stem
cells to model disease will be covered by other speakers.

My work in PD is supported by an NIHR awardl @ Biomedical Research Centre to
Addenbrookeods Hospital/ University of Camb
Foundation; CurePD; Rosetrees Trust; EBP7; and MRC.
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ECNP SPONSORED LECTURE

ROLE OF P11 IN DEPRESSION AND ANTIDEPRESSANT TREATMENTS
Per Svenningssqgn

Karolinska Institute, Stochholm

The serotonin system is critical in regulating emotional states. The multifunctional
proteinpll was identified as adaptor protein t8iBLB and 5HT4 receptors and recent
studies of i1 are shedding light on the molecular and cellular mechanisms underlying
depression and ParkinsonEs disease. Dat a
amplification of serotonergic signaling and regulation of gene transcription. The talk will
also review studies demonstrating that the levels-biiTAB receptors and pl1l are regulated

in depression and by antidepressant regimens and, conversely;HRdB5receptors and

pll regulates behavioral responses to these treatments.
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ABSTRACTS

IMPAIRED MITRAL CELL MIGRATION DUE TO TAG -1 DEFICIENCY LEADS
TO OLFACTORY DYSFUNC TION

Maria Savvaki, Georgios G Bastakis Antonis Stamatakfs Marina Vidaki and Domna
Karagogeos

1. Dpt. of Basic Science, Faculty of Medicine, University of Crete and Institute of Mol. Biol.
&Biotech-FORTH, Vassilika Vouton, 71110, Heraklion, Crete, Greece

2. Laboratory of Biology, Faculty of Nursing, School Balth Sciences, University of
Athens, Papadiamantopoulou 123, GR11527, Athens, Greece

The olfactory system constitutes a sensory system of major importance for mammals as well
as a valuable tool for studying neuronal connections in the central nemsiasns Much
knowledge has been obtained in recent years on the organization of the odorant receptor
map, formed by the connections of olfactory receptor neurons with the dendrites of
projection neurons of the olfactory bulb, in specialized structuresgltmeruli. On the

other hand, little is known about the corresponding mitral cell map, located in the mitral cell
layer, consisting of the main projection neurons of the olfactory bulb. The present study aims
to shed light on the organization and functminthe mitral cell layer. We show that the
absence of the cell adhesion molecule Transient Axonal GlycopibtEihG-1) in mice

results in a significant reduction in the number of mitral cells inside the main olfactory bulb
as a consequence of impairedgnation of a subpopulation born at embryonic day 11.5. We
analyze the developmental series of events that occur before the final positioning of
projection neurons into the mature mitral cell layer. Furthermore, our study reveals that the
detected alteratis in the number of mitral cells are reflected in an aberrant neuronal
activation profile as well as disturbed olfactory behavior. Our results propose thal TAG
crucial for the proper organization of projection neurons in the main olfactory bulb and
swggest that disturbing this station of the odorant information route disrupts its integration
into the olfactory circuitry.
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NUCLEAR RECEPTOR NR5A2 REGULATES PROLIFERATION AND
DIFFERENTIATION OF NEURAL STEM CELLS DURING DEVELOPMENT
THROUGH DISTINCT MECHANI SMS

Athanasios StergiopoulbsKristina SchoonjarfsJohan Auwerkand Panagiotis Polifis

1. Center for Basic Research, Biomedical Research Foundation of the Academy of Athens,

Greece

2 Laboratory of Integrative Systems and Phy:
Polytechnique F®d®r ale de Lausanne, Lausann

Nuclear receptors (NRs) play key roles in central nervous system (CNS) development and
function. Amorg them, NR5A2 (LRHL), an orphan NR, has been recently reported to be
highly expressed in CNS. Despite this finding and its involvement in stem cell pluripotency,
embryogenesis, tumorigenesis, metabolism homeostasis, steroidogenesis, development and
function of many other tissues and organs, the physiological role of NR5A2 in CNS still
remains largely elusive. We have only recently shown that NR5A2 is involved in the
regulation of Notch signaling during neuronal differentiation (Kaltezioti et al, 2BLOS

Biol; Stergiopoulos & Politis, 2013Arch Biochem BiophysHere, we provide functional
evidence that NR5A2 is a critical regulator of CNS development by controlling proliferation
and differentiation decisions in neural stem cells (NSCs). By expressidiestwe showed

that NR5A2 is specifically associated with the neuronal lineage in CNS of vertebrates. In
agreement, gatmrand lossof-function experiments in primary NSCs and analysis of knock

out mice embryos suggest that NR5A2 strongly arrests patiiber, induces neurogenesis

and blocks astrogliogenesis. Mechanistically, NR5A2 induces neuronal differentiation via a
direct action on the promoter &frox1l gene, and blocks proliferation through a direct
binding and transcriptional depression ofCdknz (p16) andCdkn2b(pl5) genes of the
INK4/ARF locus. Collectively, these observations, togethth the recently discovered
pharmacological agonists/antagonists of NR5A2, render it a candidate target gene for
regenerative medicine and treatment of nesveystenrrelated diseases and cancers.
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CRANIOFACIAL DEVELOP MENT IS FINE TUNED B Y SOX2

Nikolaos Mandalos, Muriel Rhinrf, Zoraide Granchj Thimios Mitsiadig, Aris N.
Economide$ P a s c?arld Eunorphia®emboutsikd

Stem Cel | Bi ol ogy Laboratory, Bi omedi cal
34 Fleming Str., 1667¥ari, Greece?ZInstitut de Genetique et de Biologie Moulaire et
Cellulaire 1 Rue Laurent Fries, 64707,Strasbourg Cedex, Framsgitute of Oral Biology,
ZZM, University of Zurich, Plattenstrasse 11, 8032 Zurich, SwitzerldiR&generon
Pharmaceuticals, Tarrytown, New York, USA

Precise control of selienewal and differentiation of the neural progenitor cells into the
neural crest pool ensures proper head development. Here, we show that SdxBelne
craniofacial development in mice. We took advantage of a surgical ablatioxdéising a
novel Conditional bylnversionSox2allele Sox2°™), we have created, in order to study the
role of sox2 in the anterior epiblagérived stem cell pool. Epiblastversion of the
Sox2°™ allele generates normal heterozygote adult anim&@exdV*). Sox2V™*
intercrosses generate a t@x2null allele as homozygote embryos are not viable and fail to
form the epiblast. SoX?"* haploinsufficient andSox2"V™°¥¢ mutant embryos proceed
beyond gastrulation, but die around E11. Moreover, mutant embryos exyuldcephaly

and frontonasal truncations. These defects could be attributed to the deregulation of the
epithelial to mesenchymal transition of neural progenitor cells during neural crest

development resulting in the exacerbated and aberrant migratiaxbd®$ieural crest cells

in the branchial arches and the frontonasal region of mutant embryos. Thus, we unravel a
novel role for Sox2 as a rheostat of the epithelial to mesenchymal transitions to control the

neural crest flow during craniofacial developrmen
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SUBVENTRICULAR ZONE -DERIVED NEURAL STEM/PRECURSOR CELL
GRAFTS RESTORE COGNITIVE DEFICITS IN A MOUSE MODEL OF
TRAUMATIC BRAIN INJURY

Paraskevi N. Koutsouddki Antonios Stamatalis Evangelia Xingl, Georgia Kouroupi
Florentia PapastefanakiFotini Stylianopoulot; Rebecca Matsas

! Laboratory of Cellular and Molecular Neurobiology, Hellenic Pasteur Institute, Athens,
Greece.

2 Biology-Biochemistry Laboratory, Dept. Basic Sciences, Faculty of Nursing, School of
Health Sciences, University of Athens, Greece.

3 Light Microscopy and Flow Cytometry Unitslellenic Pasteur Institute, Athens, Greece.

Traumatic brain injurie¢TBI) constitute an important public health issue due to their high
mortality rate and extended clinical and socioeconomic consequences. While repair of
injury- or diseaseaused damage in the nervous system is crucial for survival, the central
nervous sgtem (CNS) has little capacity for sedpair after loss of cellular components due

to such events. Transplantation of neural stem/precursor cells (NSC), in their native state or
genetically modified to express neuroprotective agents has been suggestqubssble
therapeutic strategy. Insulitkke growth factor | (IGF) has been shown to have
neuroprotective properties following a wide range of experimental insults to the nervous
system. Additionally, we have recently shown tleat vivotransduction ofNSC with a
lentiviral vector for expression of IGFenhances their ability to give rise to neuramsitro,

but alsoin vivo after intrahippocampal transplantation in a mouse model of temporal lobe
epilepsy. Here we investigated the therapeutic poteatidNSC transduced, or not, with

IGF-1 in a mouse model of penetrating hippocampal injury. Transplantation of NSC either
with or without IGFI transduction, significantly improved the injuyduced spatial
learning deficit and had beneficial effects dre thost tissue by reducing regeneration
inhibiting events, such as astroglial activation. Our analysis showed that the grafted NSC
differentiated primarily into cells of the oligodendroglial, but not the neuronal or astrocytic
lineagein vivo, as revealedby their characteristic morphology and expression oftgpk-

specific markers. These observations illustrate the remarkable plasticity of transplantable
NSC which can acquire injuigependent phenotypes within the host CNS. The reciprocal
interactions beveen transplantable cells and the injured host tissue are important parameters
when designing prospective alternative therapies for CNS injuries. Supported by FP7
REGPOT Project 264083 Neurosign, and by the European Regional Development Fund and
nationar esour ces (Action: AKRIPIS: Devel opment
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DEREGULATION OF CALCIUM HOMEOSTASIS MEDIATES SECRETED U
SYNYCLEIN -INDUCED NEUROTOXICITY

Katerina Melachroinolj Maria Xilouri', Evangelia Emmanouilidod, Roser Masgréy
Panagiota PapazafiriLeonidas Stefant$, Kostas Vekrelli$

!Division of Basic Neuroscience®iomedical Research Foundation thfe Academy of

Athens, Athens, Greece

Department de Bioqu2mica i Bi ol ogia Mol ecul
Aut , noma de Barcelona, Barcelona, Cataloni a
®Division of Animal and Human Physiology, Department of Biology, Universitithens,

Athens, Greece

“Second Department of Neurology, University of Athens Medical School, Athens, Greece

USynuclein (AS) is an abundant presynaptic neuronal protein, that is genetically and
bi ochemically | inked t oowPeatabkshed thai ASSisnorthallg e a s €
secreted from neuronal cells and can thus have paracrine effects. To assess the effects of
secreted AS on neuronal homeostasis, we have useé5YSM cells inducibly
overexpressing human wilgpe (WT) AS, as a source oaturally secreted AS. We have
previously shown that these cells readily secrete AS species into their culture medium, which
can be toxic to recipient cells. In the current study, we show that application of secreted AS
alters membrane fluidity and increaseC&” entry. This influx is reduced upon
pharmacological inhibition of voltage operated?Cehannels (VOCs)Although no change

in free cytosolic C& levels is observed, a significantly increased mitochondridl” Ca
sequestration is found in recipientllse Application of VOCs blockers or &achelators
abolishes ASnediated toxicity. ASreated cells exhibit increased calpain activation, while
calpain inhibition greatly alleviates the observed toxiditgllectively, our data suggest that
secreted AS exts toxicity through engagement, at least in part, of tHé Bemeostatic
machinery. Therefore, manipulating ‘Casignaling pathways may represent a potential
therapeutic strategy for PD.
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IDENTIFICATION OF A NOVEL SLC25 FAMILY MEMBER OF
MITOCHONDRIAL  CARRIERS CAUSING RECESSIVE NEUROLOGICAL
DISEASE IN MICE

Maria-Eirini_Terzenidod? Toshimi Kano"? Alexis Karakostds, Fotis loakeimidis?,
George Kollia§, EleniDouni*

! AUA, Department of Biotechnology, Laboratory of Genetics, lera Odos 75, 11855, Athens
’B. S. R. C. AAl exander FIl emi ng34,166[2, Waii si on of
* douni@aua.gr

Following a forward genetics approach throbugndom mutagenesis, we identified a novel
mouse model of severe autosomal recessive neurological disease. The symptoms start at 3
weeks of age characterized by ataxia, unsteady locomotion, episodic crises and growth
retardation with severe disease pesgion that leads to lethality in the majority of the mice

by the age of 3 months. Through genetic analysis, we identified a nonsense point mutation in
the coding region of a novel gene member of the Solute Carrier Family 25 (SLC25) that
introduces a prentare stop codon and results in a lagdunction protein. All SLC25
members localize into the inner mitochondrial membrane where they shuttle a variety of
metabolites across it, while mutations in SLC25 genes impair mitochondrial functions. This
novel menber is highly conserved among species, but its function remains completely
unknown. Our results confirm its mitochondrial localization by confocal and western blot
analysis. Moreover, we identified that the wilghe 46 kDaSLC25 protein is predominantly
expressed in the Central Nervous System in contrast to the mutant protein that is
undetectabléWe have also verified the causal role of this mutation in rescue experiments by
expressing the human ortholog in transgenic nize. ongoing studies are focusew a) the
identification of the primary site of lesion in order to align the brain pathology of the mouse
model with that of similar human neurodegenerative diseases, b) the identification of
mitochondrial dysfunctions, and c) the functional analysi$isfriovel SLC25 protein which
constitutes a novel pathogenic target in neurological diseases such as ataxia.

This research has been-fboanced by the European Union (Europe&kotial Fund- ESF)
and Greek national funds through the OperatioRedgram "Edcation and Lifelong
Learning" of the National StrategiReference Framework (NSRF)Research Funding
Program: THALES.

Investing in knowledge society through the European Social Fund.
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EFFECT OF LITHIUM AND EBSELEN, A NOVEL INOSITOL
MONOPHOSPHATASE INHIBITOR, ON MOLECULAR MARKERS OF
NEURONAL PLASTICITY IN THE MOUSE

| Antoniadod, Esha Johd) Marianna Kouskaly Trevor Sharp

'Department of Pharmacology, University of Oxford

The mood stabizer and antidepressant agent lithium inhibits inositol monophosphatase
(IMPase) to attenuate phosphoinositide signalling (Berridge et al., M8@n administered
repeatedly lithium also activates genes linked to increased neuronal plasticity (Ja&obsen
MRrk, 2004) aneffect that is common to antidepressahtq# a r ecent o6reprof
identified ebselen as a potent IMPase inhibitor (Singh et al., 2013). Here we examined the
effect of repeated treatment with lithium and ebselen on the exgpmes$ia panel of
neuronal plasticity geneédult male C57BL/6 mice (8 per group) were injected (i.p.) twice
daily for 2 weeks with vehicle, ebselen (5 mg/kg) or lithium (first dose 10 mmol/kg then 3
mmol/kg). Brains were removed 16 h after the last ima¢tsnap frozen and store@q°C).
Coronal secti ons -citlahd ptboessedwidm site hyloridizatos usiag

S dATP labelled oligonucleotides complimentary to BDNF, Arc, VGIuT1 and Shankl1B
MRNA. Autoradiograms were quantified for mRNAsing MCID. Data were analysed
statistically us-test. gomPdred tbeehitldested conipods, repeattd t
administration of lithium caused a statistically significant increase in mMRNA abundance of
each of BDNF, Arc, VGIuT1 and ShanklBrass a variety of cortical and subcortical
regions. Interestingly, repeated administration of ebselen also increased mRNA expression
of BDNF, Arc, VGIUuT1 and Shank1B, although ebselen did not always increase mRNA in
the same regions as lithium. For examplehereas lithium increased Arc mRNA in
hippocampus alone, ebselen had this effect in hippocampus and other cortical regions. In
summary, administration of the novel IMPase inhibitor ebselen increased expression of
panel of neuronal plasticity gengs cortical and hippocampal regions in a manner similar
(but not identical) to lithium. These results are further evidence that ebselen haslikkium
neuropharmacological effects, and support the testing of this drug in relevant psychiatric
patient populatins.

This work has been supported by Rosetrees trust and Onassis and Greek Government
scholarship.

Berridge, MJ, Downes, CP & Hanley, MR 1989¢ural and developmental actions of
lithium: a unifying hypothesi€ell, 59 411-419.

Singh, N, Halliday, AC, Tamas, JM, et al 2018 safe lithium mimetic for bipolar disorder.
Nature Communications, 4:1332

Jacobsen, J P R The bfféat &f escitaloprar, @dsipramine, electroconvulsive
seizures and lithium on braiderived neurotrophic factor mRNA and priotexpression in

the rat brain and the correlation to3T and 5HIAA levels Brain Res 1024: 1892
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ADRENALECTOMY AND CORTICOSTERONE REPLACEMENT: SEX
DIFFERENCES IN ANTIDEPRESSANT RESPONSE

N. Kokras I. SotiropoulosC. Dalla

Department of Pharmacology, Medical School, University of Athens, 75 Mikras Asias st,
11527 Athens, Greece, nkokras@med.uoa.gr

Several studies identified a sepecific stress response and exposed significant sex
differences in anim models of depression. The hypothalamittitary-adrenal (HPA) axis

plays a key role in this stress response and the evidence supporspaecéz HPAdriven

release of glucocorticoids. We recently showed that in models of anxiety and depression, the
male behavioral response is affected from the disruption of the HPA axis, whereas females
are not affected. We also investigated the effect of repeated citalopram and found that key
components of the normal HPA axis drive presenidiifgrences at basele and in response

to treatment. Thus, in the present study we investigate whether thdiffseantiated
response to treatment is affected by the elimination of sex differences in circulating
corticosterone. Forty male and female Wistar rats were subjdcte® a bilateral
adrenalectomy or shawoperation. Immediately poesurgery all rats had access to an
aqueous drinking solution supplemented with 0.9% NaCl and 0.2% ethanol.
Adrenalectomized rats were also receiving 25 ug/ml corticosterone. Such oraémeghac
produces basal levels of corticosterone and mimics its circadian secretion. Rats were allowed
to recover and adjust to corticosterone replacement, then they were randomly assigned to i.p.
citalopram 10mg/kg/day or vehicle for 4 weeks. Thereafteraédl were subjected to the
Forced Swim Test during which the duration of floating, swimming and climbing was
recorded. Upon completion of the FST, rodents were sacrificed and tissues were sampled for
analysis of biogenic monoamines. The statistical aisalgvealed significant interactions
regarding behavioural indices and monoaminergic neurotransmission assays following
citalopram treatment on rats with normal and altered HPA axis. In agreement with previous
studies, we found that females appear more@enable to the FST. Also, present results
further extend our recent findings, suggesting that fluctuations in corticosterone levels
associate better with the male behavioral response. Interestingly, in male and female rats
with stabilized corticosterone Jels, citalopram treatment resulted in an intriguing- sex
differentiated response. Therefore, in order to better understand thdiffeeantiated
response to serotonergic antidepressants, the emerging interaction of sex with peripheral
corticosterone and PA activity in general, warrants further attention.
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BRAIN MITOCHONDRIA AS PHARMACOLOGICAL TARGETS FOR ANXIETY
DISORDERS

Michaela D. Filiod, Markus NussbaumerLarysa Teplytska Mike P. Murphy, Rainer
Landgratf, Chris W. Turck

Max Planck Institute of Psychiatry, Munich, Germany
’MRC, Mitochondrial Biology Unit, Cambridge, United Kingdom

Anxiety disorders are the most common psychiatric conditiffiestang up to 20% of the
general population. To discover candidate molecular biomarkers for anxiety disorders we
compared behavioral extremes of high and low amietgted behavior using a mouse
model of trait anxiety. By applying a hypothefiise proeomics, metabolomics and
bioinformatics platform we found that mitochondria are the common denominator of the
observed molecular changes between high and low amdketied behavior. Mitochondria
alterations in high anxietselated behavior included oxiile phosphorylation,
mitochondria transport and oxidative stress pathways. To investigate whether selective
mitochondrial targeting affects the behavioral phenotype we pharmacologically manipulated
those alterations in high anxietglated behavior micé®ur data show that pharmacological
targeting of mitochondrial pathways exerts an anxiolytic effect in these mice. This is the first
time that a mechanistivased rather than a symptdrased approach is used to manipulate
anxiety phenotypes and emphasizes therapeutic potential of mitochondrial targeting for
brain disorders.
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IDAS AND LYNKEAS, TWO NOVEL PROTEINS RELATED TO GEMININ,
CONTROL EPENDYMAL CELLS GENERATION.

Christina. Kyrousi, Gregor. PilZ, Marialena. Laliofi, Pinelopi. Nikolopoulot; Magdalena.
G° {, Zoi. Lygerod, Stavros. Taravirds

1. Department of Physiology, Medical School, University of Patras, Greece
2. Institute of St Cell Research, Helmholtz Centre Munich, Germany
3. Department of General Biology, Medical School, University of Patras, Greece

During adulthood neural stem cells (aNSCs) are restricted to the subventricular zone (SVZ)
and the subgranular zone in the pgpampal dentate gyrus and organised in specific
structures called niche. The SVZ niche is comprised of multiciliated ependymal cells lying
on the ventricular surface, responsible for receiving secreted molecules by which they
control aNSC function. Epenthal cells are generated from a subpopulation of radial glial
cells (RGs) at late embryonic and early postnatal stages while the rest will generate aNSCs.
We have recently identified two novel proteins, Idas and Lynkeas that share significant
homology withGeminin. Our data show that Idas can heterodimerise with Geminin, while
Gemininldas complex shows reduced affinity for Cdtl. It has been also shown that in
Xenopus skin and kidney, Idas activates the expression of genes required for multiciliated
cell formation, including genes mediating centriole assembly and Foxj1. Here we show that
Idas has a restricted expression pattern in a subpopulation of cells lying in the periventricular
cell layer where ldas+ cells are colocalized with Foxjl+ cells suggestatgldhas is
expressed in the RGs that will generate ependymal cells. Overexpression of Idas and
Lynkeas in RGs of the developing cortex RGs using in utero electroporation promoted exit
from the cell cycle and premature differentiation, while it activateglFexpression and
ependymal cell markers. Our work proposes ldas and Lynkeas as key regulators for RGs cell
fate acquisition and ependymal cells differentiation.
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EEG-fMRI OF THE CYCLIC ALTERNATING PATTERN IN HUMAN NREM
SLEEP

Vasileios Kokkino&? Andreas M. Koupparfs George K. Kostopoul8sKyriakos Garganis

'Epilepsy Center of Thessaloniki, St. Luke's Hospital, Panorama, Thessaloniki, Greece.
“Neurophysiology Unit, Departmemntf Physiology, Medical School, University of Patras,
Greece.

The EEG of NREM sleep in humans is characterized by pseedodic phasic events
referred to as the cyclic alternating pattern (CAP), formed by two phases:AluddeEG
synchronization and @iseB of EEG desynchronization. The #Ahases of the CAP have

been associated with increased interictal activity in idiopathic generalized epilepsy (IGE)
syndromes. By means of EHGIRI, this study aimed in determining the brain regions
responsible for thaccumulation of brain rhythms and waves occurring during every&AP
phase in NREM sleep. Nine patients were selected, who managed to achieve NREM sleep of
considerable duration in the MR scanner in the context of their assessment for epilepsy. A
GLM with CAP-A blocks (664 in total) was formed and analyzed by means of SPM for
every patient. The fMRI analysis brought out a basic network involving the insula (9/9), the
thalamus (7/9) and the cingulate gyrus (8/9), that exhibits maximal BOLD responses during
the CARA phases, regularly accompanied by cerebgltatine signal changes.
Secondarily, occipital (8/9) and centgalecentral (7/9), as well as diffuse frontal (7/9),
parietal (6/9), and temporal (6/9) areas, were found to have BOLD changes cotcetated

A phases of the CAPs. Our results support the existence of an iosgalatethalamic
network that temporally aggregates rhythms and waves produced over the hemispheres
during NREM.
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EBBS SPONSORED LECTURE

IDEAS ON LOWERING THE IMPACT OF NEUROPSYCHIATRIC DISORDERS
BY EXPLOITI NG THE BRAI N6S PROGRAMMABI LI TY
CAPACITY

Osborne Almeida
Max Planck Institute of Psychiatry, Munich, Germany

The brain is prbably the most plastic and adaptive of all organs. Yet, the brain succumbs to
serious diseases, a problem amplified during ageing. We are beginning to recognize that the
triggers for many of these disorders occur early during life and accumulate over time.
Genetics contributes significantly to brain development and ageing, but so do lifetime
stressful events. In humans, there is growing awareness that other factors such as socio
economic and educational status are important in determining mental lifespia b@sic
research in animals and cells will continue to advance our understanding of the mechanisms
of disease and also the development of treatment strategies, translation of those findings for
human health must recognize the potentially important nabaiyl role of factors that cannot

be studied in surrogate models of disease.
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NICOTINE DEPENDENCE, GABA g RECEPTORS, REWARD AND IMPULSIVITY:
TAKING A STEP BACK INTO THE FUTURE

Styliani Vlachou

Dublin City University, Faculty of Science and Health, School of Nursing and Human
Sciences, Glasnevin, Dublin 9, Ireland

Tobacco smoking is partly attributéadl the addictive properties of nicotine and constitutes a
worldwide drug abuse problem with serious health effeetaninobutyric acid (GABA) is

the major inhibitory neurotransmitter in the brain and is implicated in the modulation of
brain reward process. Acute or chronic administration @aminobutyric acid B (GABA)
receptor positive allosteric modulators (PAMs) decreasesadeifnistration of various
drugs of abuse and inhibits eureluced reinstatement of drsgeking behavior. Impulsivity,

a tenekncy to pursue rewarding stimuli without consideration for potential harmful/negative
conseqguences, is strongly associated with habitual tobacco smoking. High impulsivity levels
may be a risk factor for nicotine dependence, leading to its initiation aidemance. In
different experiments, BHF177, a GABAeceptor PAM, decreased both the reinforcing and
motivational effects of nicotine without affecting motivation for natural reinforcers, such as
food, using the nicotine sedfdministration fixeeratio 5and progressive ratio procedures,
respectively, both in rats from the general population as wefl Aggh and low impulsive

rats in a similar manneinterestingly, BHF177 had a larger magnitude of effect in low
impulsive rats at the highest dose testdigh/low impulsivity animals were selected based

on the poor inhibitory control aspect of impulsivity, as assessed in -tlwiée serial
reaction time task (€SRTT). Further, BHF177 dosdependently and selectively blocked
cueinduced reinstatement ofcotine seeking, a putative animal model of relapse in humans,
and not food seeking, while chronic treatment with BHFI&treased nicotine self
administration with only small tolerance developed in the general population. Thus,
BHF177, or other similar GBAg receptor PAMs, could be useful therapeutics for the
treatment of different aspects of nicotine dependence, by assisting both in smoking cessation
by decreasing the reinforcing effects of nicotine, as well as in preventing relapse to smoking
in the geneal population and/or in both high and low impulsive individuals.

Work on the effects of GABAreceptor compounds on nicotine dependence, conducted as
part of my postoctoral training under the supervision of Prof. Athina Markou at the
University of Caifornia at San Diego, put the basis of my current research focus in Ireland
in the field of Behavioural Neuroscience.

37

M ECNP W 7

PASTEUR INSTITUTE ___CAPACITIES




26th Meeting of the Hellenic Society for Neuros@nce,November 29December 1, 2013
Jointly with FP7 REGPOT NEUROSIGN

YOUNG INVESTIGATORS LECTURES:

NEW ROLES FOR MELANO MA ANTIGEN PROTEINS IN REGULATING
NEURONAL FUNCTION AN D DYSFUNCTION

Vassiliki Nikoletopoulou Nikos Charmpilasind Nektarios Tavernarakis

The Melanoma Antigen (MAGE) family of proteins is receiving increasing attention because
of the involvement of its members in human pé&igees, including in particular cancer and
neurogenetic disorders. Two genes, Necdin and MA2RGHte located within the locus on
Chromosome 15 (g113) in humans that is invariably deleted in patients of the
neurodevelopmental disorder Pradféilli Syndrome (PWS). PWS has a
neurodevelopmental and a metabolic component, manifested by impaired cognitive function,
hyperphagia, high body fat mass and obesity that is often morbid and accounts for the
reduced lifespan of these individuals. While it is clear WAGE proteins play important

roles in maintaining neuronal function and neuroendocrine outputs, our understanding of
their functional repertoire in the cell remains poor and fragmented, mainly due to the large
number of related genes with possible redahdanctions in mammals. We have cloned

the C. elegans maggene homologue, encoded by the FA40E3.2 locus on Chromosome | of
the nematode, and namedriagel. MAGE-1 is localized to mitochondria and it regulates
lifespan and fat accumulation likely tdugh direct interactions with components of the
respiratory chain. Notably, key findings in the nematode, such as the mitochondrial
localization of MAGE1, were also verified for the mammalian homologue Necdin,
indicating thatC. eleganss an insightful nodel that can help us understand basic functions

of the mammalian MAGE proteins that remain-described and therefore benefit our
approach to the associated pathologies.
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DENTATE GYRUS: A TESTBED CIRCUITRY FOR SPARSE APPROXIMATION
TASKS

Panagiotis CPetrantonakisnd Panayiota Poirazi
Foundation for Research and Technoldtgllas (FORTH), Institute of Molecular Biology
and Biotechnology, N. Plastira 100 &R013, Heraklion, Greece

Sparse representations are tlmnmon way of exhibiting memory oriented activity in
Dentate Gyrus (DG). It has been shown that sparse neuronal populations of granule cells, the
main encoding cells in DG, are concisely activated, not exceeduiih df the total
population (Schmidt et al2012). It is assumed that sparsity enhances the ability of DG to
perform pattern separation; one of the most valuable contributions of DG during memory
formation. Pattern separation guarantees that two separate inputs from the Entorhinal Cortex,
even if hey slightly differ from each other, are coded by two separate activation patterns in
the downstream hippocampal area, CA3 (Bakker et al., 2008). In this work we investigate
the possibility of using DG circuitry to implement Sparse Approximation (SA), delwi
used strategy in Signal Processing field (Blumensath and Davies, 2008). Sparse
approximation stands for the algorithmic identification of few components from a basis set
(e.g., a wavelet basis), that approximate a certain signal. The ability of &hi&ve pattern
separation by sparsifing its representations is exploited here to augment the robustnesss of
such a task. Specifically, we investigate the possibility of improving already used SA
algorithms (Maleki and Donoho, 2010) by adding new algoithieatures inspired by the
DG circuitry. Lateral inhibition of granule cells, either direct or indirect, e.g., via mossy
cells, seems to enhance the performance of certain SA algorithms, i.e., Iterative Soft
Thresholding algorithms (Maleki and Donoho, @Q)1paving the way for further dissecting
the relation between DG6s circuitry and fun

References
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human hippocampal CA3 and dentate gyrus. Sci8h8el640-1642.
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AGE-DEPENDENT CHANGES IN PREFRONTAL CORTICAL FUNCTION: THE
ROLE OF INHIBITION

Kyriaki Sidiropoulou
Department of Biology, University of Crete, Heraklion, Greece

The prefrontal cortex (PFC) is involved in both cognitive functions and emotional processes.
Postnatal maturation of PFC circuitssisggested to be delayed compared to other cortical
areas. In addition, several neuropsychiatric diseases in which PFC dysfunction plays a
critical role are neurodevelopmental and emerge during childhood and adolescence.
Although age seems to play a siggant role in both PFC normal function and emergence of
disease states, very little is known about-dgpendent changes of behaviors involving the
PFC and the underlying cellular mechanisms.

I will present you data showing that both cognitive functiond amotional processes
change during postnatal development. | will focus on two age groups of mice that have been
tested: juveniles (postnatal day (PD)}3 and adults (PD> 60). Cognitive function was
tested using three different types of object redagntests and the delayed alternation task

in the Tmaze, while anxiety was assessed with the d@th test and the elevated plus
maze.

Evoked field potential recordings revealed an enhanced basal synaptic transmission in
juveniles compared to adultsithin layer Il PFC. Furthermore, adults exhibit let@gm
potentiation (LTP) in response to tetanic stimulation, while juveniles significantly decreased
LTP. Decreased number of spines and possibly decreased NMDA receptors might underlie
the LTP defectn juveniles.

Due to the role of inhibition in mental disorders, similar experiments were to mice that
exhibit decreased number of interneurons by PD15 (Vidaki et al, 2012, Cereb
Cortex;22(3):68602). Both behavior and physiology were altered in these micereby the
phenotype of adult transgenic mice resembled that of juvenile controls. Similar results were
obtained when mice received picrotoxin injections during the juvenile period.

In summary, we find that an increase in synaptic plasticity in PFCdcondlerlie the
observed changes in behavior with age with GABAergic inhibition playing a critical role in
shaping the adult o6control déd phenotype.
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SYMPOSIUM Ill: INFLAMMATION ANDDEGENERATION
IN THENERVOUS SYSTEM

GLIAL CELLS IN INFLAMMATORY DISORDERS
TrevorOwens
INeurobiology, IMM, University of Southern Denmark, Odense, Denmark

Microglia and astrocytes play a major role as contributors to or regulators of the
inflammatory milieu in neuroinflammatory disease such as multiple sclerosis. (MS)
neuromyelitis optica (NMO) astrocytes are a primary autoimmune target. Microglia are
phagocytic, and can present antigen to CD4cells, which places them at the center of
many schema for central nervous system inflammation. Microglia recognizegpathod
danger signals via innate receptors and they are a sourceioflanomatory cytokines such

as IL10 OO0 O0O00- 000 DOO0O0D-0po0poopoLooc ooo okoo, and
chemokines. They are also a source of codinfeammatory or neuroprotective mediators
such as Typd interferons (IFN) and Insuldike Growth Factorl, and there may be
functional microglial heterogeneity. Astrocytes are also a source of many cytokines,
including Type | IFN, as well as chemokines, and factors that are implicated in regeneration
and repir. Their response to innate signals is in some cases micdeglendent. Like
microglia, they appear functionally dichotomous, so that transgenic depletion or disabling
approaches have shown both protective andirgtammatory roles, depending on the
experimental system. Astrocytes play a specific role at the Hboaith barrier glia limitans,
which is compromised in MS and NMO. It is not clear whether the opposing effects of IFN
on pathology in NMO versus MS reflects specific aspects of astrocytegijolor
antibody/complement versuscEll inflammatory mechanisms.
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INTERACTIONS BETWEEN NEUROINFLAMMATION, DEMYELINATION AND
AXON DAMAGE IN A MOUSE MODEL FOR CHRONIC MULTIPLE SCLEROSIS

Maria Karamitg Lesley Probert
Laboratory of Molecular Genetics, Hellenic Pasteur Institute, Athens, Greece

Multiple sclerosis (MS) is an inflammatory demyelinating disease of the central nervous
system (CNS) that shows autoimmune features. It usually starts as a retapsitigg
disease. In most patients the disease evolves into a chronic progressive phase (pattern Ill)
characterized by the continuous accumulation of neurological deficits. While treatment of
relapsingremitting MS has improved dramatically over the last decade, #@péutic
options for chronic progressive MS, either primary or secondary, are still limited and animal
models have to be further studied to identify inflammatory and-imtammatory
mechanisms of neurodegeneration and demyelinafioa.commonly used anal model for
pattern 1l lesions of MS is toximduced demyelination induced by the copper chelator
cuprizone (CPZ). Treatment with CPZ, administered as a food additive, results in decreased
energy production by mitochondria and an increase in the prodwaf oxidants by cells. In
C57BL/6 mice, disease is manifested in the brain by neuropathological changes including
generalized neuroinflammation and focal oligodendrocyte apoptosis and demyelination
mainly in the corpus callosum, which develop behind iatact blood brain barrier.
Withdrawal of the toxin allows complete remyelination within a short period of time
whereas continued administration of the toxin results in massive, irreversible axon damage
In this model a rapid proliferation and recruitm@f microglia/macrophages and astrocytes

as well as oligodendrocyte precursor cells (OPCs) precedes the demyelination process
Major mediators of pathology in this model are the-ipftammatory cytokine TNF, that is
produced by activated microgléand astrocyte *and neuronal nitric oxid® More recently,
CNSiinfiltrating CXCR2+ neutophils’ and CD3 Thi7-cells ® have also been shown to
contribute to disease progression. TNF further contributes to CNS repair by promoting the
proliferation of ORC and remyelination through TNFR2 However, understanding of the
precise cellular and molecular mechanisms involved in the pathology oifdBZed CNS
demyelination is still in its infancy. Recently, the presence ofdK&hich is essential for

the actvity of NF-kB, in nestinpositive cells including astrocytes was shown to promote
glial cell activation and demyelinatioh In our laboratory we aresing celtspecific IKK b
knockout mice, or TNFR1 and TNFR2 knockout mice in combination with selective TNF
inhibitors, to gain new insights into the mechanismsaeiroinflammation, demyelination,
axon damage and remyelination in the @Bddel with the aim of identifying new
therapeutic targets for treatment in chronic MS.

. Irvin et al 008).Brain 131:14641477

. Matsushima et al (2001Brain Pathologyll: 107116

. Remington et al (2007Y.he American Journal of Patholody0O: 17131724

. Pasquini et al (2007Neurochem Re32:279292

. Arnett et al (2001)Naturel1l1: 11161122

. Linares et al (2006)].Neuroscienc@6: 1267212681

. Liu et al (2010)Nature Neuroscienc&3: 319327

. Kang et al (2012)J. Neuroscienc24: 82848292
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TARGETING INFLAMMATORY PATHWAYS TO PROTECT DOPAMINERGIC
NEURONS: RELEVANCE TO PARKI NSONOGS DI SEASE

X. Chert,T. N. MartineZ, S. BandyopadhydyA. H. Merrill®, M. G. Tansey?,

!Department of Physiology, Emory University School of Medicine, Atlanta, GA 30322;
“Department of Physiology, The University of Texas Southwesterdiddl Center, Dallas,

TX 75390;°Sch. of Biol. and the Petit Inst. for Bioengineering and Bioscience., Georgia
Inst. of Technol., Atlanta, GA 30332 USA

The role of inflammation and immunological processes in the pathogenesis of
neurodegenerative diseasg®n area of intense investigation. A wealth of new data suggest
t hat neuroinfl ammatory mechani sms contri bu
disease (PD). Our group has previously demonstrated that neutralization of soluble tumor
necrosis factor TNF) by dominaninegative TNF (DNTNF) inhibitors significantly
attenuated the loss of DA neurons bithvitro andin vivoin rat models of nigral cell death

and studies are ongoing to extend and confirm these findings thuman primate models

of PD. However, the identity of the signaling pathways downstream of soluble TNF required
to mediate neurotoxicity and degeneration remain to be fully elucidated. Using a mouse DA
neuronlike cell line (MN9D) and rat primary neuraglia cultures from ventral
mesegephalon (VM), we have identified cellular and signaling mechanisms by which TNF
induces DA neuron death. Ceramide is a sphingdsased lipid signaling molecule
downstream of TNF that is involved in the regulation of cellular differentiation, prolderati

and apoptosis. Using lipidomics and higbntent imaging approaches, we have discovered
that soluble TNFdependent generation of ceramide species and two novel atypical
sphingoid bases exert toxic effects on primary DA neurons by triggering ER stabss an
disrupting mitochondrial respiration leading to their degeneration. Pharmacological
inhibitors of sphingomyelinase (SMase), an enzyme that hydrolyzes active ceramide from
inactive sphingomyelin pools attenuated solfé#pendent toxicity in MN9D cells and
primary DA neurons from VM. Ongoing studies to understand the links between ceramide
metabolism and TNHdependent death of DA neurons may reveal novel targets for drug
discovery and may provide an opportunity to evaluate neuroprotective effects of caismpoun
that prevent formation of toxic ceramide species or aid in their metabolism with the long
term goal of identifying new therapeutic strategies for PD.
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TUMOR NECROSIS FACTOR-U (TNF-U AS A COMMON MEDIATOR IN
ALZHEI MEROGS DI SEASE AND RHEUMATOI D ARTHRI TI
TRANSGENIC MICE.

Evi Paourj Spiros Georgopoulos

Department of Cell Biology, Biomedical Research Foundation of the Academy of Athens,
Athens, Geece

Tumor necrosis factealpha (TNFU) is a potent prénflammatory cytokine, involved in
many infectious, autoimmune and neurodegenerative diseases, including rheumatoid arthritis
and Al zhei ngr2p h thel cestmlanereous system (CNS), FNFcan be
synthesized by microglia and astrocytg¢l]. TNFU is upregulated in both CSF
(cerebrospinal fluid) and seruaf AD patients, and is colocalized with amyloid plaques, as
shown in posmortem analysis of AD brairid, 2]. TNFUalso mediateshe induction and
maintenance of chronic inflammation in rheumatoid arthritis (RAY it has been reported

that RA patients are protected from A®BJ. In the present study, we evaluated the effect of
TNF-U deletion or overexpressionin the amyloid pathology in an AD transgenic mouse
model (5xFAD) by mating 5xFAD miceith TNF-Uknock-out mice or with a human TNF
Utransgenic mouse (Tg197) that develops rheumatoid arthritis, respecTibgil deletion

in the 5XxFAD mouse model of AD resulted in decreased amyloid deposition and decreased
astrocytic and microglial response, thus confirming previous findings where inhibition of
TNF-Uby an antiTNF-Uneutralizing antibody had a protective effect in AD tranggenice

[4]. 5XFAD/Tg197 arthritic AD mice displayed decreased amyloid deposition and increased
microglial and astrocytic response, suggesting that TNFexeression in the AD arthritic

mice confers a protectiveffect in the amyloid phenotype. These results support the use of
ant- TNFU therapy for human treatment of AD, as well as the observation that rheumatoid
arthritis patients are protected from AD.

1. McCoy, M.K. and M.G. Tansey, TNF signaling inhibition in the CNS: implications for
normal brain function and neurodegenerativeasée. J Neuroinflammation, 2008. 5: p. 45.

2. Montgomery, S.L. and W.J. Bowers, Tumor necrosis faalgiha and the roles it plays in
homeostatic and degenerative processes within the central nervous system. J Neuroimmune
Pharmacol, 2012. 7(1): p. $B.

3. Ferraccioli, G., et al., Rheumatoid arthritis and Alzheimer's disease: genetic and
epigenetic links in inflammatory regulation. Discov Med, 2012. 14(79): p8879

4. Shi, J.Q., et al., AT NF-alpha reduces amyloid plaques and tau phosphorylation and
induces CD11ositive dendritidike cell in the APP/PS1 transgenic mouse brains. Brain
Res, 2011. 1368: p. 23%/.
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FUNCTIONALIZED GOLD NANOPARTICLES FOR TREATMENT OF CENTRAL
NERVOUS SYSTEM INJURIES

Florentia PapastefanakNafsika Poulid, Igor Jakovcevskj Florian Schul2, Gaby Loers,
Tobias Vossmey&rN e u s G 3 HdBsaWelle¥; Melitta Schachnéy Rebecca Matsas

! Laboratory of Cellular and Molecular Neurobiology, Hellenic Pasteur Institute, 127 Vas.
Sofias Avenue, 11521 Athens, Greece

ZZentrum f¢r Mol ekul are Neur obi &ppendarfe , Ur
Uni v er sirg, Martinistiased52, 20246 Hamburg, Germany
I nstitut fer Physi kalische Chemi e, Uni ve

Hamburg, Germany

The inability of the mammalian central nervous system (CNS) to regenerate after injury
causes functional impaiment. During the acute phase after spinal cord injury (SCI),
disruption of cell membranes leads to excitotoxicity, oxidative stres$! Dé#ux,
inflammation and cell death, resulting to the detrimental secondary neurodegenerative events
of the chronic phse. Nanotechnology offers the possibility of a superior drug delivery
platform that may be adapted to the clinic. In particular, colloidal gold nanoparticles
(AuNPs) appear as leading candidates in the field of nanomedicine due to their inert and
nonimmurnogenic properties, good biocompatibility, ease of preparation and modification
towards several functionalities. Previous studies have shown tha¢thglerrglycol (PEG)
administration in CNS injury models can restore action potentials and induce fahction
recovery due to its membrane sealing potential. Yet there are serious limitations, arising
mostly from PEG toxicity and limited bioavailability when administered systemically. To
overcome this drawback we developed PEG (MW 2000¢tionalized 4éhm-diameter
AuNPs for in vivo use as a key treatment to seal disrupted cell membranes at early stages
after SCI. Our results show that PH@ctionalized AuNPs delivered in the lesioned spinal
cord caused no adverse effects, such as-ba@ight loss or animal éth when compared to
control vehicleinjected mice. Behavioral analysis of locomotor function revealed
significantly greater recovery in the PEKBINP treated group as compared to controls, up to

8 weeks post injury. Additionally, immunohistological anadysindicated attenuated
inflammatory response and enhanced motoneuron survival. Our data show prospects of an
efficient drug carrier platform applicable to the clinic.
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TRANSGENIC RESCUE OF OLIGODENDROCYTE GAP JUNCTIONS IN A
MOUSE MODEL OF HYPOMYELINATING LEUKODYSTROPHY

Natasa SchiZa? Irene Sargianniddy Alexia Kagiava, Christos Karaiskds George
Lapathitis, Kleopas A. Kleopa®

The Cyprus Istitute of Neurology and Genetics, Neuroscience Ealiversity of Cyprus,
Nicosia, CyprusCyprus School of Molecular Medicine

Glial cells are coupled by gap junctions (GJs) that mediate- irana intercellular
communication and areital for the intgrity of myelinating cells. Recessiv@JC2[Cx47
mutations cause Pelizeakterzbacheiike disease (PMLD), a hypomyelinating
leukodystrophy.GJBYCx32 mutations which cause peripheral neuropathy known as X
linked CharcotMarie-Tooth Diseasd (CMT1X), may also result in chronicor acute
transient encephalopathy syndromefien induced by conditions of metabolic streBke
respective mouse models support the crucial role of GJs for CNS myelinationCxi2h

and Cx47 knockout (KO) mice develop mild CNS miyedefects, whereas Cx32/Cx47
double KO mice suffer severe CNS demyelination and oligodendrocyte apoptusis is
currently no effective treatment for patients with leukodystrophy, such as PMLD, or for
patients with CMT1X and other types of CMT.

In this project, we introduced the wild type hum@&JidB1 gene into the CNS o6Gjbl-
knockout mice (KO), to examine whether human Cx32 (hCx32) derived from the transgene
could replace the function of the mouse Cx32 and prevent the manifestations of CNS
demyelinaton in Cx32KO and Cx32/Cx47 double KO mice. Expression of hCx32 is driven
by the myelirspecific mouse proteolipid protein (PLP) promoter. By crossing these mice
with Cx32KO mice, we obtained transgenic mice expressing the exogenous wild type hCx32
on Cx32KD background. Immunohistochemical and immunoblot analysis confirmed strong
expression of hCx32 specifically in oligodendrocytes and Schwann cells and correct
localization forming GJs at cell bodies and along the myelin sheath. Further crossing of these
mice with Cx47KO mice will offer the opportunity to confirm whether transgenic expression
of Cx32 can rescue the severe early phenotype of CNS demyelination in Cx32/Cx47 double
KO mice.

This study will provide proof of principle that gene replacement therapgeting
myelinating cells is feasible for CMT1X and PMLD patients.

46

(R ECNP Y]

PASTEUR INSTITUTE CAPACITIES




26th Meeting of the Hellenic Society for Neuros@nce,November 29December 1, 2013
Jointly with FP7 REGPOT NEUROSIGN

PLENARY LECTURE III:

MICROGLIAL CLEARANCE FUNCTION IN NEURODEGENERATIVE
DISEASES

LinnartzGerlachB., Bodeal..G, Claudel., NeumanrH.

Institute of Reconstructive Neurobiology, University Hospital of Bonn, University of Bonn,
Germany.

Microglia express innate immune receptors for the recognition of intact or lesioned cells of
the central nervous system.

Lesiored and/or complement opsonized cells are recognized by the triggering receptor
expressed on myeloid cells (TREM2) and the complement recepBrBoth receptors
signal via the transmembrane adaptor protein DAP12/TYROBP containing an
immunoreceptor tyrosmbased activation motif (ITAM), thus, leading to microglial
migration, phagocytosis and an oxidative burst. tafs&inction mutations of the adaptor
molecule DAP12/TYROBP are known to cause the human -Na&ola disease, which is
characterized by inflamatory neurodegeneration. Recently, variants of TREM2 were also
causallyl i nked to Al zhei merés disease and front .
Those ITAMsignaling receptors are counteigulated by immunoreceptor tyrosihased
inhibition motif (ITIM)-signaling recptors such as sialic aclinding immunoglobulin
superfamily lectins (Siglecs). Siglecs like Sigecof mouse microglia and Sigldd of
human microglia recognize the sialic acid cap of healthy neurons leading to an ITIM
signaling in microglia that turnsdown the microglial proinflammatory responses,
phagocytosis and the associated oxidative burst.

Thus, immune function and radical production of microglia are fine tuned by this recognition
system of paired ITAMand ITIM-signaling receptors that sense tieuronal glycocalyx

and modulate microglial neurotoxic function.
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BEHAVIOR AND COGNITION

CELLULAR ACTIVATION UNDERLYING THE AGE -DEPENDENT CHANGES IN
ANXIETY LEVELS BETWEEN JUVENILE AND ADULT MICE

Kleanthi Challkadaki Mary Vlassopoulouy Xanthippi Konstantoudaki and Kyriaki
Sidiropoulod-?

'Department of Biology, University of Crete, Heraklion, Greece
’Institute  of Molecula Biology and Biotechnology/Foundation for Research and
Technology Hellas, Heraklion, Greece

Anxiety is an emotional state and involves the activation of several brain regions. Amygdala
activation has a central role in fear expression and can givéormexiety. The prefrontal
cortex (PFC) is critical for emotional regulation and has dual control of the amygdala, either
exciting or inhibiting different amygdala. Pathological anxiety is characterized by
hyperactivity of the amygdala and hypoactivitytbé prefrontal cortex. Furthermore, recent
studies have recognized the central role of hippocampus in modulating anxiety. Recent data
from our lab have revealed an agdgpendent component in the anxiety levels of mice tested

in the operfield and the elewad plus mazen this study, we focus on the expression of an
immediate early gene product, th&osprotein following exposure or not to the opéald.

Brain areas examined included PFC, amygdala and hippocampus, in two different age
groups of mice:yveniles (postnatal day (PD)-35) and adults (PD> 60). We find thatas
activation was significantly elevated in amygdala of both juvenile and adult mifws C
activation in hippocampus was not elevated in both juveniles and adults compared to their
respective nomexposed controls. In PFC, several differences were found between juvenile
and adult mice. First, basal levels ofos staining were decreased in juvenile mice
compared to adult mice. Second, there was a tendency towards decrissadivation in
juvenile compared to adult mice. In summary, we find that both basal andfielden
induced activation of the PFC is differentially regulated in juvenile compared to adult mice.
Current experiments are performed to determine whether newwitéar receptors related

to cellular activation and anxiety are differentially expressed in the PFC.
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EARLY LIFE STRESS HISTORY MODULATES ACUTE STRESS RESPONSES IN
ADRENOCEPTORS AND PROLIFERATION PATTERN OF JUVENILE SEA BASS
BRAIN.

V"Stefanos Fokgs® Themistoklis Tsarouchas'Thomas Yiotis *Nikos Papandroulakis
’Michalis Pavlidis *Catherine R. Dermon

Y aboratory of Human and Animal Physiology, Bejnent of Biology, University oPatras,
Greece

’Department of Biology, University of Crete, Heraklion, Crete, Greece

% Hellenic Centre for Marine Research, Institute of Aquaculture, Heraklion, Crete, Greece

*indicates equal contributions

Early stressfubxperiences can be critical, not only for the development of an organism, but
also for the function of the psychobiological systems during juvenile and adulgfiée.
present study aimed to determine the effects of early stress experience in brain development
and to acute stress responses. For this, t
expression &, i ARs, b,i ARs) were examined in the neurogenic zones uskiile D.

Labrax (sea bagsbrain with or without early life mild stress experience, by means of
bromodeoxyuridine (BrdU) methodology and quantitative immunofluorescence,
respectively.Specifically, different mild stressors were applied during larvaridh and
formation of all fins developmental stages, including random application of different mild
stressors (daily / for 2 weeks), such as, water current increases, different lighting spectrum,
chasing with a net for 20 sefiash lights, confinement (ollection in beakers), and air
exposure for 5 se@rdU immunohistochemistry and double immunofluorescence showed
extensive active proliferation in most periventricular areas throughout juvenitessdrain

that in most cases coincided with, i AR or byi AR expression.Quantification of the
newborn cells and fluorescence density showed that acute stress exposure (confinement)
resulted significant decreases in cell proliferation in telencephalic and cerebellum
proliferation zones of nepreviously stressefish. Statistical tweways ANOVA revealed

that although chronic mild stress during the flexion and all fins stages did not change the
juvenile proliferation pattern, it significantly reduced the acute streksced changes in cell
proliferation in ventrhand dorsal telencephalon and valvula cerebellum of juvenile animals.
Our results further support the hypothesis that chronic mild stress experience during early
life can modulate acute stress responses later in life, in juveniles, suggesting that
adrenoe pt or sd expression and cell proliferat.
mechanisms related to effective coping behaviors.

Supported by EU, FP7 grant COPEWELL.
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MAPPING THE LEARNING DEFICIENCY ASSOCIATED WITH
NEUROFIBROMATOSIS TY PE-1 IN THE DROSOPHILA MELANOGASTER
MODEL

Eirini-Maria GeorgantaAnastasios Moressidean Y. GouziEfthimios M.C. Skoulakis

Biomedical Sciences Research Center "Alexander Fleming", Vari, Greece

Neurofibromatosis 1 (NF1) is an autosomal dominant hereditary multisymptomatic disorder
occurring in 1 out of 3500 individuals. TH¢F1 clinical picture includesumors of the
nervous system, short stature and learning disabilities, among others. NI frem loss
of-function mutations in the neurofibromin protein (Nfl), which is a negative regulator of
Ras. Loss of the highly conserved Drosophdldfl ortholog results in organismal size
reduction and deficits in associative learning and memory, thssmblinghuman NF1
symptoms.Recent work from our lab has reported the functional interaction between the
Receptor Tyrosine Kinase, Anaplastic Lymphoma Kinase (Alk) and dNfl. Abrogation of
dAlk activity restored the normal size diNfl null mutant homozgotes and ameliorated

their learning deficits. Since Alk signals through Ras to activate MAPK, these results
implicate the Ras/ERK pathway in bodiNfl loss phenotypedMore recently, we focused

our studies on the phenotypical characterization of a namet mutation located within the
dNflgene. To our surprise, preliminary results suggested that this mutation presents a more
severe learning phenotype than the null, but its effects on MAPK are marginal suggesting
that dNf1l may engage additional signalipgthways than Ras/ERK to control learning.
Therefore, we are currently aiming; a) define the specific neurons within the brain where
Nfl is required for normal learning and b) elucidate the potential functional differences
between the point and null ations ofdNfl Since the cause of the learning disabilities and
cognitive defects in NF1 patients remains poorly understood, we expect that our studies will
provide essential information on the molecular mechanisms and pathways, as well as the
neuronal ocuits affected byNF1 loss and mutation8etter understanding of Nfl itself at

the molecular level and the processes it regulates could lead to the development of
specifically targeted therapeutic approaches for the amelioration of cognitive impairments
associated with NF1.
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EFFECTS OF AN EARLY EXPERIENCE INVOLVING REWARD THROUGH
MATERNAL CONTACT OR ITS DENIAL ON THE NORADRENERGIG
RECEPTOR OF THE ADULT RAT BRAIN

Theodora Kalpachiddyu Antonios Stamatakis Pelaga Melissa, Fotini Stylianopoulot

! University of Athens, Faculty of Nursing, Basic Sciences, Athens, Greece

Early life experiences have profound effects on the development of adult behavior and
especially stresesponses and emotionality. Given that the noradrenergic system is a major
regulator of these behaviours, we investigated the effects of a neonatal experience involving
reward or its denial on this system. We employed an animal model which includes exposure
of rat pups during postatal days (PND) 10 to 13 to anfaze in which contact with the
mother is used as a reward (RER group), whereas denial of this contact as a negative,
frustrating event (DER group). We determined in adult rat male brains, thesedfeitiese
experiences on the methylation pattern of hihegene promoter, using bisulphite treatment

and gene sequencing, as well as onfbthadrenoceptor levels, using immunohistochemistry
and autoradiographic in vitro bindinfjl promoter methylation was markedly decreased in

the prefrontal cortex of RER anals while it was increased in the amygdala and the
hippocampus of DER males. These epigenetic modifications were accompanied by increased
levels ofbl receptors in the prefrontal cortex of the RER group and decrbadedels in

the amygdala and the hipgampus of the DER. The observed differencdsliadrenoceptor

levels could underlie the differences in stress coping, anxiety and fear responses exhibited by
the DER and RER animals.

The project was funded by the John S. Latsis Public Benefit Found&ttmn.sole
responsibility for the content lies with its authors
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INCREASED INTRA-SUBJECT REACTION TIME VARIABILITY IN THE
VOLITIONAL CONTROL OF MOVEMENT IN SCHIZOPHRENIA

Thomas Karantinds Evangelos Tsoukas Asimeis Mantad, Emmanouil Kattoulds,
Nicholas C. Stefani§ loannis Evdokimidig, Nikolaos Smyrnis.

1. Psychiatry Department, National and Kapodistrian UniversityAthfens, Eginition
Hospital, Athens, Greece.

2. Neurology Department National and Kapodistrian University of Athens, Eginition
Hospital, Athens, Greece.

Increased reaction time (RT) intsabject variability (ISV) is an emerging and consistent
finding in RT studies of schizophrenia. A group of 23 patients suffering from IDEM
schizophrenia and a group of 23 agatched control subjects performed two RT tasks
requiring basic sensorimotor processing and engaging two different motor systems: the
Finger Lift Reaction Time task (FLRT) and the Voluntary Saccade Reaction Time task
(VSRT). The ExGaussian model was applied to the RT distributions measuring the mean
(mu), and standard deviation (sigma) of a Gaussian component thought to reflect
sensorimotor procesg) and an exponential component (tau), thought to reflect an
intermediate decision process. In both tasks, a significantly larger RT-sufijact
variability (ISV) effectively dissociated patients from controls. RT ISV in the two tasks was
highly correlded only for patients. Both sigma and tau were significantly higher in the
patient group with tau being the best predictor of schizophrenia. Furthermore, only in the
patient group were sigma and tau highly correlated between the two tasks. The resatts refl

a deficit in information processing that may not be confined to decision processes related to
the frontal cortex; rather, they may indicate dysfunction in distributed neural networks
modulating adaptive regulation of performance.
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ALTERATIONS IN THE PHYSIOLOGY OF PREFRONTAL CORTEX UNDERLIE
THE DEVELOPMENT OF EMOTIONAL AND COGNITIVE PROCESSES ACROSS
LIFESPAN

Xanthippi Konstantoudak? , Kleanthi Chalkiadaki?, Simona Tivoddr®, Elisabeth
Vassiliod,
Stergia Hatzimandlj Domna Karagogeds, Kyriaki Sidiropoulod-?

'Department of Biology, University of Crete, Heraklion, Greece

’Institude of Molecular Biology ah Biotechnology/Foundation for Research and
Technology Hellas, Heraklion, Greece

3Faculty of Medicine, University of Crete, Heraklion, Greece

Cognitive and emotional deficits in neurodevelopmental diseases, as schizophrenia or
autism, are associated witlisrupted inhibition in prefrontal cortex (PFC) and emerge either

in childhood or in adolescence. Cellular changes during the development of PFC throughout
these stages last considerably longer compared to primary sensory areas, determining both
PFC nomal function and emergence of disease states. However, very little is known about
the development of PF@ependent behaviors and their underlying cellular mechanisms
across lifespan. Our study aims to identify -dgpendent modifications in emotional
processes and cognitive functions in two -@geups of mice: juveniles (postnatal day (PD)
25-35) and adults (PD> 60). The opkeld and the elevated plus maze test revealed an
increased anxiety phenotype in juvenile mice. Distinct aspects of recogngioomwere
tested, using three types of object recognition tests (ORT): the novel,-tubpate and
temporal order ORTs, where juvenile mice performed poorer only in the latter one. Finally,
juvenile mice exhibited decreased spatial working memorytifamcas evaluated with the
delayed alternation task in thenfaze. Using local field potential recordings within layer Il

of PFC brain slices, changes in basal synaptic transmission and in amgrtongterm
potentiation were observed, while Goelgpx staining revealed that PFC pyramidal neurons
undergo developmental changes in dendritic morphology and dendritic spine number,
uncovering a possible explanation for the plasticity alterations. To decipher the contribution
of inhibition in the aforementiad changes, we studied two developmentally decreased
inhibition experimental models: the Racl transgenic mouse model with decreased number of
interneuronSand mice treated with picrotoxin during the juvenile period. Developmentally
decreased inhibitiomimice alters anxiety levels and deregulates PFC synaptic plasticity in
an agedependent manner. Therefore, the presence of decreased inhibition during the
juvenile period is critical for the proper development of PFC.

References

vidaki, M., Tivodar, S, Doulgeraki, K., Tybulewicz, V., Kessaris, N., Pachnis, V., &
Karagogeos, D. (2012). Rackpendent cell cycle exit of MGE precursors and GABAergic
interneuron migration to the corte€.er e b r al cortex (New Yior k,
92. doi:10.1093/cercor/bhr145
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EFFECTS OF ROSEMARY INFUSION ON BEHAVIORAL PARAMETERS OF
ADULT MICE AND ON ACETYLCHOLINESTERASE ACTIVITY OF THEIR
BRAIN REGIONS

A. Katsikoudt, A.V. Felemi*? V.G. Kontogianri, A.G. Kokkosis, G. latrod, F. Lamar,
A.G. Tzako$, M. Margarity

Y aboratory of Human and Animal Physiolgdyepartment of Biology, University of Patras,
26504, Rio, Greece

’Laboratory of Pharmacognosy & Chemistry of Natural Products, Department of Pharmacy,
University of Patras, 26504, Rio, Greece

3Department of Chemistry, Section of Organic Chemistry an@Hgimistry, University of
loannina, 45110, loannina, Greece

“Division of Plant Biology, Department of Biology, University of Patras, 26504, Rio, Greece

The aromatic herRosmarinus officinali&. (Labiatae) is known for its medicinal properties
since the acient times. Its essential oil has been attributed with beneficial effects on rodent
behavior and on cholinergic system function. However, its infusion has not been thoroughly
studied. The aim of our research was to identify the phytochemical profilesefmary
infusion and study its effects on behavior (memory/learning, anxiety/fear and depression)
and acetylcholinesterase (AChE) isoform activity [both-salible (SS) and detergent
soluble (DS) fraction] in whole brain, individual brain regions (cqrtexebellum, midbrain,
striatum and hippocampus) and liver (comparison tissue) of adult male mice. At first, the
phytochemical profile of theR. officinalis infusion was determined by liquid
chromatograpJV diode array coupled to ietmap mass spectrormg with electrospray
ionization interface (LEESFMS). Animals were randomly separated in two groups (n=8):
control group and Rtreated group (2% w/v ofR. officinalis tea for 4 weeks).
Memory/learning was evaluated using the pasawmdance test, amety/fear using
thigmotaxis and elevated plus maze test, and depression using the forced swimming test.
AChE activity was assessed using the colorimetric method of Ellman. The phytochemical
analysis showed that rosemary infusion is rich in phenolic acidsléerpenes. Rosemary

tea consumption reduced the time spent on closed arms (35.20 %) in the elevated plus maze

test and immobility time (55.71%) in the forced swimming test, whereas learning/memory
was unaffected. Moreover, SEChE activity was lower (p&.05) in liver (44.71%) and all
examined brain regions (19.29 % whole brain, 29.93% cortex, 31.30% cerebellum, 32.25%
midbrain, 24.60% striatum), except from hippocampus; wheread @k activity was
reduced in all examined tissues including hippocampbsl8%- 39.60%) compared to the
control group. In conclusion, rosemary infusion consumption inhibits significantly cerebral
and |iverb6s acetylcholinesterase activity
adult male mice.
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EFFECTA OF NEONATAL T-MAZE LEARNING UNDER CONDITIONS OF
DENIAL OF MATERNAL CONTACT ON ADULT RAT BEHAVIORAL
FLEXIBILITY

Paraskevi Kogiondy Lydia Panagopouldy Fotini Stylianopoulou Antonios Stamatakis
* Authors equally contributing to the work

Biology-Biochemistry lab, Faculty of Nursing, School of Health Sciences, University of
Athens, Papadiamantopoulou 123, 11527 Athens, Greece.

Early life experiences have major influences in shapindt &dinavior and brain function.
Adverse events during early posital periods affect the development of brain areas, e.g. the
prefrontal cortex, and predispose individuals for maladaptive behaviours. We utilized the
animal model of neonatal training inTamaze under denial (DER) or receipt (RER) of
expected reward through maternal contact to investigate itstéomgeffects on prefrontal
cortex function in two tests measuring behavioral flexibility: Feedmction and a dmaze
choice based on foeewad. In these tests animals have to modify their learned behaviour
based on alterations in environmental cues/predictors: Irefdarction, animals learn not to
freeze in response to a formerly conditioned stimulus as it-lemger associated with foot
shock and in the [maze to shift their acquired preference for one arm of the maze based on
food availability, as food is ntonger present in this arm but has been moved to the other
arm of the FTmaze. Most interestingly, adult male DER rats, showed loswinction
performance compared to either control or RER animals. Moreover, inrezé test adult

male DER rats made more mistakes in their choices before shifting their preference. These
behavioral deficits were accompanied by neurochemical alteratidghe median prefrontal

and orbitofrontal cortex of DER animals, where the number of glutamatergic neurons
(vGLUT+) was lower while the number of GABAergic neurons (GAD67+) was not affected.
Our findings that the neonatal experience of learning under &ilitions had longerm
effects on the prefrontal cortex both at the neurochemical and the behavioral level support
the concept that adult brain function and behavior can be programmed bylifearly
experiences in an experierspecific way.

The projectwas funded by the John S. Latsis Public Benefit Foundation. The sole
responsibility for the content lies with its authors.
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THE CORRELATION BETWEEN THE ACETYLCHOLINESTERASE ISOFORMS
AND BEHAVIOR AFTER SHORT -TERM LEAD INTOXICATION IS GENDER -
DEPENDENT

A.G. Kokkosis, A. Kouli', E. Flogerd M. Aivalioti®, A. Krontira', C. Constantinay M.
Margarity

YL aboratory of Human and Animal P$iglogy, Department of Biology, University of Patras,
26500,Rio, Greece

?Laboratory of Pharmacology, Department of Medicine, University of Patras, Patras 26500,
Greece

*Laboratory of Molecular & Cellular Biology, Department of Biology, University of Ratra
Patras 26500, Greece

Lead (Pb), a neurotoxic bi@ccumulative heavy metal, is associated with cognitive
dysfunctions.Our previous studies showed that lead administration to adult mice affected
acetylcholinesterase (AChE) activity, an enzyme whichinigolved in acetylcholine
metabolism, in a tissugpecific and dosdependent way (250 ppm/500ppriihe aim of the

present study was to investigate whether a gieomt Pb administration affected brain
acetylcholinesterase (AChE) activity of specific breagions (cerebellum, cerebral cortex,
midbrain, striatum, hippocampus and diencephalon) and behavioral indices (anxiety/fear,
depressiotlike) in male and female adult mice. Male animals were divided into 2 groups.
The first group was given oral®50 ppm P(CH3CO,), dissolved in drinking water for 15

days. Respective control animal group was also prepared. The same procedure was done
with the female animals. On the completion of each Pb treatment the animals were
sacrificed.Anxiety was assessed by measgr a) the percentage of time mice spent in the
open arms of elevated plus maze apparatus and b) the thigmotaxis time (time spent close to
the walls of an open fieldpepressiorike behavior was evaluated by recording immobility

time in the forced swiming test. AChE activity was determined in both satiluble (SS

AChE) and detergerdoluble (DSACh E) fracti ons of all brain
colorimetric method.The possible correlations between fear/anxiety or deprediien
behaviour with he AChE activity, were also examine@he present results corroborate our
previous observations that Pb engendered anxiogenic and depiéssioehavior in mice.
Moreover, we observed significant decrease in [B$hand DSAChE activity in all the
brainregions studied. Each animal group had, both behavioral indices and AChE isoforms,
differentially affected by the metal, suggesting geratbgwendenceSpearman correlation
analysis revealed that the coefficients between the particular behaviors and étlvitg a

were brain regionand AChE isoforrrspecific, and each gender presented different profile.
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SOCIAL STRESS IN MALE ZEBRAFISH AND THE INFLUENCE OF
ESTRADIOL TREATMENT

PanayiotaMakantasi, and Catherine R. Dermbn

Laboratoryof Human and Animal Physiology, Department of Biology, University of Patras,
Rion, Greece

Social hierarchy can influence many aspects of brain physiology and neurochemistry, while
several cues, such as estrogens, can alter such intesadtlmechanisms by which
estrogens affect aggression and social status have not yet been fully understood. The aim of
the present study was to investigate the role of social stress in the mitotic activity and the
expression oflbA and b, adrenoceptors in the brain of adult zebrafish. Furthermore, the
regulation of social dominance by gonadal hormones was studied. For this purpose, male
zebrafish were kept in isolation or in dyads uthi# formation of stable social hierarchies.
Additionally, 6 pairs having formed dominance and 6 isolated animals receivegl |2 ¢

17-b estradiol for 7 days and theatl animals were treated withe proliferation markeis-
bromo2Njleoxyuridine (BrdU) for 6 hours. Immunohistochemistry was used tbe
observation and quantification of newborn cells and the density of cells expresgsiagd

b,-ARs. Stereological analysis of Brel® cells revealed that estrogen treatment as well as
social interaction had a regioand social statuspecific effecton the proliferation rate of

male fish. In addition, subordinate zebrafish were found to express reduced |dyefRs

in the dorsal telencephalic regions Dm (homologue to mammalian amygdala) and DI
(homologue to mammalian hippocampus) and in the Hazeae of periventricular
hypothalamus (Hd). Taken together, our data demonstrate the importance of psychosocial
stress in aspects of neurogenesis and adrenergic expression and the modulatory effects of
estradiol in social interactions in the model organizebrafish.This research has been-co
financed by the European Union (European Social F&®F) and Greek national funds
through the Operational Program "Education and Lifelong Learning” of the National
Strategic Reference Framework (NSH¥gsearch Fundg Program: Heracleitus II.
Investing in knowledge society through the ESF.
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INTERACTION OF AN EARLY EXPERIENCE INVOLVING REWARD OR ITS
DENIAL THROUGH MATERNAL CONTACT, WITH EXPOSURE TO A NOVEL
ENVIRONMENT ON NMDA RECEPTOR SUBUNITS IN THE ADULT RAT BRAIN

Vasileios Manatds Antonios StamatakisFotini Stylianopoulot

'Biology-Biochemistry Lab, Faculty of Nursingniversity of Athens, Greece

Early experiences are known to influence adult bpdasticity. A key molecule in plasticity
related processes is the NMDA receptor, which is activated by phosphorylation.

Based on the above, we determined by Western blot analysis the levels of phosphorylated
(PNR1, pNR2B) and unphosphorylated NR1 and NR2Bunits of NMDA receptors in

adult brain areas of the limbic system (prefrontal ceREX, hippocampuBlIP, amygdala

AMY), which is known to be the prime target of early experiences, before and after exposure
to novelty in an opefiield. As an early exgrience we employed a model developed in our
lab, in which rat pups are exposed to-an&ze, one arm of which leads to the mother, and
are either allowed (RER) or denied (DER) the contact with the mother, during pedaal
10-13.

The phosphorylation diR1 and NR2B subunits was increased in all groups as a result of
the exposure to novelty. In the HIP and PFC, DER animals had lower levels of pNR1 subunit
after exposure to novelty. Furthermore, in the PFC, DER animals showed less
phosphorylation of NR1han the other groups, also under basal conditions. In the AMY,
under basal and novelty conditions both DER and RER had lower levels of pNR1 compared
to CTR animals; following novelty pNR2B levels were increased in DER and RER groups.
These results indicatthat the early experience of exposure to timeake induced long term
differences in NMDA receptor subunit composition. These early experiedueed
changes could underlie differences in brain plasticity affecting cognitive abilities and
emotional coping in adulthood.

This research has been-fbwanced by the European Union (European Social FUB8F)

and Greek national funds through the Operational Program "Education and Lifelong
Learning” of the National Strategic Reference Framework (NSRReseeach Funding
Program: THALESInvesting in knowledge society through ESF. Upat382342
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ACTION OBSERVATION RESPONSE PROFILE OF F5 VENTRAL PREMOTOR
NEURONS IN THE MACAQUE BRAIN

Vassilis Papadouraki§ Vassilis Raok’

YInstitute of Applied and Computational Mathematics, Foundation for Research and
Technology- Hellas & ?Department of Basic Sciences, Faculty of Medicine, University of
Crete, Iraklion, Greece

Our aim was to rnvestigate the visual and motor propestiof F5 mirror neurons (MNSs),

using a controlled paradigm in order to correlate the neuronal discharge with temporal events
of the observed movement. For this purpose, the activity of single neurons was extracellulary
recorded while the monkey executeddavbserved reaching to grasp actions. Initially, the
monkey was trained to reach for and grasp, with its own hand, 3D objects with appropriate
grips. A LEDplaced above the objeitstructed the various phases of the tddien, it was

also trained to obsee the experimenter employing two randomly interleaved variations of
the above task. In the first, the cuing LED was visible to the monkey (CUEOBS) whereas, in
the second, the LED was off and the experimenter was getting instructions on a screen out of
the monkeyds view (NOCUEOBS). Mor eover, a
experimenter was not performing any movement was used as a control. Hierarchical cluster
analysis of the response profile temporal characteristics divided the 140 recorded neurons
into three classes. The response of the neurons belonging fdlasd starts after the onset

of the movement, displaying an almost identical profile in the two OBS conditions. These
neurons are similar to the MNs described by Rizzolatti and cowotkersntrast, the firing

of the majority of neurons comprising th&?and 3° class starts several hundreds of ms
before the onset of the movement in both OBS conditions. In addition, the neurons'df the 3
class respond also to the LED fixation conditidhis is the first study to demonstrate that

the response of F5 MNs is modulated by the presence of cues in the observation scene,
providing new elements about their respetigggering features and paving the way to new
considerations about their funati®
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NEUROCHEMICAL DISSECTION OF CENTRAL AMYGDALA OF ADULT MALE
RATS TRAINED AS NEONATES IN A T-MAZE UNDER RECEIPT OR DENIAL
OF REWARD THROUGH MATERNAL CONTACT

Petros PsoromyttsAndoniki RaftogianrFotini Stylanopoulod, Antonios Stamatakis

'Biology and biochemistry lab, Faculty of Nursing, National and Kapodistrian University of
Athens

Early-life experiences shape adult emotional reactions and the formation ohdéeaories.
These processes are regulated by a wide brain network with the central nucleus of the
amygdala (CeA) having a pivotal role. We have previously shown that neonatal training in a
T-maze with either contact with the mother as reward (Receipt cfdieqh Reward, RER) or
denial of this contact as a frustrative experience (Denial of Expected Reward, DER), affect
amygdalar function in adulthood during femmditioning resulting in a contradictory
finding: Although CeA shows higher activation (numbercdfos immunopositive cells) in

DER animals, freezing behaviour during memory recall is more intense is the RER group.

In an effort to explain this discrepancy, we have determined neurochemical characteristics of
CeA neurons under basal conditions andbifwing fearconditioning. CeA contains mainly
GABAergic neurons (GADG67, classified into two categories based on thexporession, or

not, of PKGdelta. Thus, we have determined the number of GAD67 and-d&i&@
immunopositive neurons in the CeA undersdlaconditions: Although the number of
GADG67" neurons did not differ between the three groups, DER animals had a lower number
of PKC-delta’ neurons in the CeA compared to either control or RER animals.

Furthermore, we determined the phenotype of activaéedons in the CeA following fear
conditioning memory recall (double immunofluorescence féios and PK&lelta). Most
interestingly, the ratio of PK@elta to PKCdeltaactivated neurons {€os+) did not differ
between control and DER animals while iasviower in the RER group. Given that PKC
delta cells are considered as inhibitors of Gexediated freezing, the observed difference in
this ratio could explain the discrepancy between CeA activation and freezing behavour
observed in DER and RER animals.

Thi s wor k was supported by t he I nterdep
BiochemistryMo | e c ul ar -DnivergtynodAhens.c s 0
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AGE-RELATED DECLINE IN FUNCTIONAL CAPACITY OF SHORT AND LONG
LIVED STRAINS OF DROSOPHILA.

Stamatia N. Rakoand Christos Consoulas

Laboratory of Experimental Physiology, Medical School, University of Athens, M. Asias 75,
Athens 11527, Greece.

In humans, aging has profound effects on the function of the motor system. The first signs of
agerelated functional decline are the decreased ability to walk, the decreased motor
reactivity to environmental stimuli and the increased difficulty to balance. Improved
diagnosis and treatment of agdated motor decay could therefore have an enormous
positive impact on the quality of life for elderly individuals. The effect of aging on nervous
system function appears to be conserved between vertebrates and invertebrates. Hence,
studies on model invertebrate organisms, such as the frirdisophila nelanogastermay

allow understanding the fundamental cellular and molecular mechanisms underlying
functional senescence.

In this horizontal study, we examined the physiological status of thelsteatt(~40 days),
wild-type Lausann& and the londived (~120 days), mutant strain Methuselah (encodes a
G-protein coupled receptor). Theeflective escape behaviour in the form of climbing
(negative geotaxis) as a reaction to mechanical stimuli was studied daily in individual flies
until their death. We foundhat Lausann& fliesretained a high level of functionality until
almost the time of death. In contrast, mth flies exhibit functional decline in motor reactivity
and walking/climbing deficits many days prior to their death, suggesting that increased
longevty does not result in enhanced reactive motor performance. During troeatte
stage, both strains exhibited all signs and symptoms, observed in our previous work on
OregonR and W1118 flies. This suggests that the pattern of functional collapse ataihe f
stage of live is independent of the genetic background and thus appears to be a general
principle. Our findings on mth flies offer the opportunity to investigate the genetic and
molecular players involved in the functional deterioration of the mgtstes during aging

and test whether particular pharmacological interventions in aged individuals can ameliorate,
delay or/and reverse functional decay.
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DROSOPHILA FRAGILE X MENTAL RETARDATION PROTEIN REGULATES
THE TRANSLATION OF PROTEINS CRUCIAL FOR LE ARNING AND MEMORY

Ourania SemelidgtEirini T Maria Georgantalean GouziEfthimios MC Skoulakis

B S R @lexandelFlemingi 16672,Vari, Greece

Fragile X syndrome (FXS) is the most commform of inherited mental retardation, caused

by lossof-function mutations irfFMR1 gene. This gene encodes an apparent RNA binding
protein, which is involved in the regulation of transport, translation and stability of target
MRNAs, especially locallytathe dendrites. Fragile X mental retardation protein (FMRP) is
associated with polyribosomes throughout neurons and it is also present in smaller
messenger ri bonucl eoprotein complexes ( mRN
binds to many presynaptic amubstsynaptic target mRNAs and by stalling ribosomal
translocation on target mRNAs, it regulates the synthesis of a set of plastiatgd
proteins. Loss of function of the FMRP results in defects in dendritic spine structure and
dynamics, synaptic plésity and cognition in many models of the disease. The Drosophila
melanogaster homolog of FMRP has a high degree of amino acid sequence
identity/similarity compared to the human protein. In our lab we use flies heterozygous for
dfmrl gene, which preseneérning and memory phenotypes resembling those of FXS
patients. In this study we are trying to identify potential targets regulated by dFMRP locally
in the dendrites. We focus on two different kinases, MAPK and ALK. MAPK is known to be
downregulated in FMR mutants, while our results show that ALK is upregulated in dFMRP
mutants. Using genetend pharmacological tools to modi¥§APK andALK levels, we aim

to rescue thdong term memory (LTM)deficts of dFMRP mutants. This will identify
possible interactiobetween FMRP and these molecules, linking the aberrant levels of these
proteins in FXS mutants theabsence of regulation by dFMRP.
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SHORT TERM EXPOSURE TO FLUOXETINE AFFECTS DOMINANT
SUBORDINATE BEHAVIOUR IN ZEBRAFISH, DANIO RERIO

Antonia TheodoridiAlexandraT salafouta Michalis Pavlidis
Department of Biology, University of Crete

Zebrafish, Danio rerio, is an emerging model organism in stress and neurobehavioral
studiestn nature the species forms shoals, yet when kept in pairs it exhibits an agonistic and
anxietylike behavior that leads to the establishment of domisabordinate relationships.
Fluoxetine, a selective serotonin reuptake inhibitor, is used as an aessimt in humans

and rodents, as it has been proved that it can reduce anxiety. Pairs of male zebrafish were
held for 2 hours in small aquaria to develop domiriastibordinate behavior. Individuals
were then exposed to a fluoxetine immersion for an malthen,the same pairs were
reformedand allowed to interact.Their behavior was recordedprior to fluoxetine
administration and at the end of the experiment.Trunk and brain samples were taken for
cortisol determination and mRNA expression studies, respectadt treatment,fish spent

an increasedamount of time in the upper part of the tank when compared to their behavior
prior to the treatment, indicating a decreased ansietybehavior. There was no statistically
significant difference in wholrunk cortsol concentrations between dominant and
subordinate fish, while fluoxetine treatment resulted in highex ©.01) cortisol
concentrations in both groups. Both coping style (dominant/subordinate fish) and treatment
affected statistically significantly mRNA&xpression levels of genes relevant to stress axis
(glucocorticoid,gr and mineralocorticoidmr receptors) and neurogenesis (brain derived
neurotrophic factorpdnf). Administration of selective serotonin reuptake inhibitors may
provide a useful tool toards a better understanding of the molecular mechanisms
underlying social behavior in zebrafish.
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CEREBRAL LATERALITY FOR LANGUAGE IN INTELLECTUALLY GIFTED
ADOLESCENTS

Tomproy D. M. ;! PapadatowPastouM.,* Koufaki, A.,* & Vlachos F.?

'Research Centre for Psychophysiology and Education, Faculty of Primary Education,
University of Athens, Deinokratous Street 27, 10675 Kolonaki, +30 2103642712

’Special Education Department, Meisity of Thessaly, Argonafton & Filellinon Street, 382

21 Volos, +30 242104789 & 74787

Cerebral laterality for language has been considered a prerequisite for the full realization of
an individual s | ingui st i c epnandeeddedicated.toth® | ar
study of the relationship between atypical language laterality {nigmispheric or
symmetrical) with learning difficulties (e.g., dyslexia) and conditions such as mental
retardation. Nevertheless, the language laterality atttne populations with higher cognitive
abilities, such as intellectually gifted students, has not been adequately studied to date. The
present study assesses cerebral laterality for language using functional transcranial Doppler
ultrasound (fTCD), a braiimaging technique which compares blood flow velocities in the
middle cerebral arteries while a participant is engaged in a language task. FTCD is cost
effective, norinvasive, reliable, and it has been validated against the Wada technique as
well as agaist laterality assessments performed using functional magnetic resonance
imaging. Complementary measures of laterality included behavioral assessment -and self
report questionnaires. Thirty intellectually gifted adolescents (18 males; mean age 185
months,SD = 12.39 months; 1Q measured bYechsler Intelligence Scale for Children,
WISC-11>120) and 42 adolescents of normal intelligence (21 males; mean age 187 months,
SD = 13.48 months; 80<IQ<120) were administered the-Negng test and the
Hemispheric Modendicator Questionnaire. Nineteen of the intellectually gifted adolescents

(9 males; mean age 184 montl&) = 13.95 months) and 16 of the normal intelligence
adolescents (7 males; mean age 176 mofibs; 15.41 months) were further administered

the Animaton Description task through fTCD. Analysis of data revealed that intellectually
gifted adolescents present with a higher degree of typical behavioral, but not cerebral,
laterality. Overall, the current findings add to our limited understanding of the
neuopsychological profile of the intellectually gifted population.

Keywords: laterality, intelligence, functional transcranial Doppler ultrasound, fTCD
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THE ASSOCIATION OF SCHIZOTYPAL TRAITS WITH EXECUTIVE
FUNCTIONS AND PREPULSE INHIBITION IN UNAFFECTED R ELATIVES OF
SCHIZOPHRENIA PATIENTS

Chrysoula Zourarak?, EvaMaria Tsapaki§ Ismini Kopsahilf, Eugenia Chourdaki Panos
Bitsios’, Stella G. Giakoumakf

Department of Psychology, Faculty of Social Sciences, University of Crete, Rethymno
Crete, Greece

’Department of Psychiatry & Behavioural Sciences, Faculty of Medicine, University of
Crete, Heraklion Crete, Greece

3Aghios Charalampos Mental Hith Center, Heraklion, Crete, Greece

“Department of Psychiatry, Venizeleio General Hospital, Heraklion, Crete, Greece

ANegativeodo schizotypy, executive funetions
intervals are associated with prefrontal functioh i | e fApositiveo schi zo
leadintervals are associated with subcortical structures. The aim of this preliminary study
was to examine the association between positive/negative schizotypy, executive functions
and PPI at short and long teantervals in unaffected firalegree relatives of schizophrenia
patients. Sixteen unaffected relatives were assessed for schizotypal traits (Schizotypal
Personality Questionnaire), executive functions (tasks from the Cambridge
Neuropsychological Test Aninated Battery) and PPI (¥and 85dB prepulses; 30, 60,

120ms leadntervals). We examined associations between schizotypy, executive functions

and PPI with univariate regressions [dependent variable: PPI at each trial type or executive
function measureindependent variables: a) age, cigarettes smoked/day, schizotypy scores;

b) age, cigarettes smoked/day, schizotypy scores, age at illness onset and Clinical Global
ImpressiorRSeverity score of the affected relati
lower PPI with the 75dB®repulse at the 30ms (PPI 75dB_30ms) interv&a:QR610, p<0.05)

and high fAnegativeod schi zot ygepulsp atehd 120mse d |
(PP 75dB_120ms) interval {R0.677, p<0.01). When the clinical characteristiéstie

affected relative were included in the predictors, the significances increased and larger
percentages of the variance were explained
R=0.752, p<0.01; fAnegativeod *9.814,ipz005)yThey and
remaining models were not significant (alll
lower levels of subcorticalyjme di at ed PPI , while fAnegativeo
levels of prefrontallynodulated PPI. These effects were strengtdewhen indexes of

illness severity of the affected relative were taken into consideration, suggesting that the
Aendophenotypic risko, as assessed with PPI
characteristics of the affected relative. The ladk sgnificant associations between
positive/negative schizotypy and executive functions might be due to the limited sample size

of the study.

The project is supported by a stapg grant of the Special Account for Research of the
University of Crete (KA 348).
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NERVOUS SYSTEM DEVELOPMENT

THE ROLE OF CHAPERONE MEDIATED AUTOPHAGY IN NERVOUS SYSTEM
DEVELOPMENT

DaphsquntoniOLf, Maria Xilouri?, Oysten Rod BreKk Leonidas Stefari$ *, Panagitis

Politi

1) Center for Basic Research, Biomedical Research Foundation of the Academy of Athens,
115 27, Athens, Greece

2) Division of Basic Neurosciences, Biomedical Research Foundation of the Academy of
Athens (BRFAA), 4 Soranou EfesiBineet, Athens, 11527, Greece

3) Second Department of Neurology, University of Athens Medical School, Athens, Greece
*equal contribution

Proteolytic mechanisms that remove unwanted or damaged proteins are of paramount
importance for cellular physiology. Amgnthem, chaperone mediated autophagy (CMA)
plays a critical role for the clearance of select cellular proteins and has been associated with
the degradation of diseaselated proteins, such as alptynuclein, in the context of
neurodegenerative diseasBgspite its potential importance for adult brain, almost nothing

is known about the role of CMA in nervous system development. In particular, the aim of
this study was to examine the possible involvement of CMA in the early stages of neural
differentiationduring development. Accordingly, here we present functional data indicating
that CMA is critically involved in the differentiation decisions of neural stem cells (NSCs).
Specifically, we show that CMA is highly active in NSCs and that Lamp2a and HsI®, ba
components of the CMA machinery, are strongly expresseexiwivo cultured NSCs.
Interestingly, Lamp2a, which is the lysosomal receptor and rate limiting step for CMA, is
preferentially expressed in early post mitotic neurons as compared to nasoghibasells.

Most importantly, Lamp2a reduction, by lentiviralediated shRNA, strongly impairs the
ability of NSCs to produce neurons and induces their potential to generate astrocytes. These
data suggest a key role for Lamp2a and consequently of @M#Heiregulation of neuronal

fate acquisition. To further understand thevivorole of CMA in brain development, we are
currently undertaking gaiandloss of function studies for Lamp2a in the rodent brain.
Moreover, we are engaged in detailed proteoamalysis to identify CMA protehtargets

that mediate these effects in NSCs.
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ENVIRONMENTAL ENRICHMENT AFFECTS THE VISUAL SYSTEM IN A SEX -
RELATED WAY

Dimitrios P. Bessin® Christina Dalld Nikolaos Kokra&® D. Papassafa
Pothitos M. Pitychoutfs®and Zeta Papadopoukdaifoti®

A. Department of Pharmacology, Medical School, University of Athens, Greece

B. First Department of Psychiatry, Egiton Hospital, Medical School, University of Athens,
Greece

C. Department of Biology & Center for Tissue Regeneration
and Engineering (TREND), University of Dayton, 300 College Park, Dayton,
OH, 454692320, USA

Sex differences in the visual system havenbegorted in aspects of human vision, such as
color perception, peripheral vision and even in the activation of the primary visual cortex.
Similarly sex differences have been identified in the visual system of laboratory animals
such as monkeys and ra®n the other hand, environmental enrichment (EE) has long been
known to affect visual tissues. Taking into consideration the variation in the experimental
approaches concerning EE and the sex differences in the visual system, we investigated in
male and émale rats the serotonergic and dopaminergic effects of EE in the retina and the
visual cortex at different timepoints (ie. 28, POP90 and P9®150). Early EE in
adulthood increased the serotonergic activity of the male visual cortex and the female reti
(PO-P90). In addition early EE (PP90) increased dopaminergic activity in the female retina
and in the visual cortex of both sexes. Late enrichment increased the serotonergic activity in
the retina and visual cortex of both sexes (P260), but incresed the dopaminergic
activity in the visual cortex only in male animals. In the present study we expose marked sex
differences in the neurochemistry of visual tissues and we demonstrate for the first time that
environmental enrichment can in fact modifyethserotonergic and dopaminergic
neurotransmission in the retina and visual cortex. Overall, the present study underpinned the
sexdependent neurochemical status of the visual system and provided insights into the
different mechanisms underlying visual pessing in the two sexes.
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PYRAMIDAL CELL LOSS AND GFAP INCREASE IN THE CA4 REGION OF
HIPPOCAMPUS AFTER IN UTERO EXPOSURE OF RATS TO CORDLESS
PHONE RADIATION

Adamantia F. FragopoulduMarianna Stasinopouldd, Antonis Stamatakis Aikaterini S.
Skouroliakod, Fotini Stylianopoulo?} Nikolaos KostomitsopoulsLukas H. Margaritis

!Dept of Cell Biology ad Biophysics, Faculty of Biology, UoA, Panepistimiopolis 15784,
Athens, Greece.

“Laboratory Animal Facilities, Centre of Experimental Surgery, BRFAA, 11527, Athens,
Greece.

®Biology i Biochemistry Lab, Faculty of Nursing, School of Health Sciences, UB27
Athens, Greece.

“Dept of Energy Technology Engineering, TEI of Athens, Egaleo 12210, Athens, Greece

Non-ionizing electromagnetic radiation (EMR) emitted from daily used wireless devices has
been studied the last three decades in a variety of rsgsieims for potential health hazards

but the results are still inconclusive. So far studies have revealed cell loss in hippocampus
and GFAP expression increase following exposure to mobile phone radiation in rats, but no
attempt has been made to study thmpact of Digital Enhanced Cordless
Telecommunications (DECT) phones radiation on these parameters. To pursue this issue we
determined pyramidal cells number and GFAP levels in the hippocampus following
exposure to an EMR emission source during embryomicpstnatal life in a rat model.

Three groups of rats were used: a sham exposed group (Group A) and two experimental
groups, exposed to DECT base radiation (operating intermittently every half an hour for 24
h/day) until birth (Group B) or until weanin@roup C). Randomly selected offspring were
sacrificed on postnatal day 22 and pyramidal cell number was estimated in CA areas
following cresyl violet staining as well as GFAP levels by immunohistochemistry. DECT
base exposure significantly reduced theapyidal cell number specifically in the CA4
region and increased the GFAP expression in the same area in both experimental groups.
These data can possibly explain the memory deficits and protein expression changes that
have been reported previously by owoup following DECT exposure. Work is in progress

to study spatial memory performance in the adult male offspring.

This research has been-tinanced by the European Union (European Social FultSF)

and Greek national funds through the Operational Papg "Education and Lifelong
Learning" of the National Strategic Reference Framework (NSRRgsearch Funding
Program: THALES. Investing in knowledge society through the European Social Fund.
UoA- MI S 375784: A Bi ol o-pnizm@ lelectremabekcc fieksls: a f no
mul tidisciplinary approacho.
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INTER-REGULATION OF PKC ISOFORMS DURING NEURONAL
DIFFERENTIATION IN THE PHEOCHROMOCYTOMA PC12 PARADIGM

Michalis Kodounis Dimitra Mangoura

BRFAA, Neurosciences

Neuritic ougrowth is a pivotal feature in the establishment of neuronal differentiation and
the basis for synaptogenesis. Pheochromocytoma cells (PC12) have been widely used as a
model system for studying the mechanisms associated with these specific eventsedustain
activation of ERK is an established requirement for the ability of growth factors like NGF
and the FGFs to promote differentiation of PC12 into sympathetic neurons, whereas transient
activation of ERK by factors like EGF promote proliferation. Multipl&C isoforms, in
particular of novel PKCs have been identified as the downstream targets of such growth
factor receptors to regulate the Ras/MAPK pathway, yet PKC-riagerdation has not been
addressed. To investigate this, we employed treatmentsyWACK, a PKQJselective
activator peptide antv/1-2, a PK@Jselective inhibitor peptide, and the known to increase
the incidence of neurite outgrowth phorbol ester TPA. The-tiougse of ERK activation
induced byy BRACK (1 OM) reveal ed ndlonsmagnitudei paterd, t e mj
similar to TPA, which directly binds to and activates PKCs. In the long term (48h), both
induced expression of drebrin that binds to and organizastif in dendritic spines, of
neurofibromin, involved in dendritic arborizaticemd of PK@ that is activated in response

to NGF, all possibly through activation ofJan. The two agents had, however, opposing
effects on the expression of PKC an isoform associated with N&ependent
differentiation, while TPA also dowregulated PKC, a PKC shown by us and others to
mediate proliferation in tumor cells; interestingly this event was partially ameliorated by
v/1-2. These differential effects correlated well with the fact that, like with NGBACK-

treated cells first underwent one Iceycle and then proliferation ceased as differentiation
prevailed. Thus our data provide evidence for ingulation of PKC isoforms during the

early steps of the transition to differentation in neural cells.
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VIMENTIN FILAMENTS IN CHICKEN CEREBELLUM AND BRAINSTEM
EMBRYOGENESIS

Vasiliki Kommata Antonis PittarasCatherine R Dermon

Y ab Human &Animal Physiology, Dept Biology, Univ. Patras, Patras, Greece.

Intermediate filaments consist general cytdsta components thatn contrast to
microfilaments and microtubulesye not directly involved in cell movements, but play a
structural role providing mechanicaupport to cells and tissues. Thpresent study
questioned the role of vimentin, a type Iitermediate filament protein expressed in glial
cells, in chicken cerebellum and brainstem morphogenesis during cerebellar lobule
formation. For this, we examined the embryonic days 10 to 19-EH®) of chicken
embryos using vimentin immunohistochemistgnd double immunofluorescence to
determine ceexpression with glial fibrillary acidic protein (GFAP) and possible associations
with proliferating external granule cells, labeled wittbromao2-deoxyurudine (BrdU).

From day E10, a bundle of long vimentifibers run through the brainstem, following a
ventrolateral to mediedorsal pattern, with vimentin filaments distributed centrally in a
perpendicular direction. At E12 day, vimentin fibers remained in brainstem and extended in
the most lateral cerebell&mbules (I, X). Vimentin expression within cerebellum gradually
increased, with E13 showing strong staining specifically in the fissure floors of external
granule layer (EGL). At later stages (EER7 days), vimentin expression extended to all
cerebellar iEsure compartments (folia floors, walls and apexes) covering most of EGL
proliferating zone, whereas scattered filaments were also observed throughout the inner
granular layer and white matter. In contrast, vimentin expressing fibers were gradually
reducel within the brainstem, with minimum expression at embryonic daysE2 93 At day

E19 vimentin expressing fibers were confined only to cerebellar folia apexes. Interestingly,
double immunofluorescence with GFAP showed only partiag)qression of vimentin

fibers depending on the embryonic stage. In addition, vimentin filaments were found in close
association to proliferating cells, suggesting their role as scaffold for the migration of the
newborn granule cells (BrdU+), further supporting the fundamerdtd of transient
vimentin expression in the formation and cytoarchitecture of cerebellum foliation.
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ENTERIC NERVOUS SYSTEM PROGENITOR CELLS SHOW ABNORMAL CELL
CYCLE PROFILE AND DELAYED DEFFERENTIATION INTO NEURONS AND
GLIAL CELLS

PinelopiéNikoIopoud)ul, Athanasia StathopoulbuMarialena Lalioti, Zoi Lygerod, Stavros
Taravira

! Laboratory of Physiology, andLaboratory of General Bioly, Department of Medicine,
University of Patras, Greece

Neural Crest cells (NCCs) comprise a multipotent, migratory cell population that generates a
diverse array of cell and tissue types during vertebrate development, including neurons and
glial cells d Peripheral Nervous System (PNS). Enteric Nervous System (ENS), is a
subdivision of the PNS that controls the function of the gastrointestinal (Gl) tract and is
derived from the Vagal and Sacral NCCs. The formation of a fully functional ENS depends
on prdiferation and differentiation decisions of NCCs. Our goal is to elucidate the
mechanisms that control the sedhewal and differentiation decisions of the NCCs. Towards
this direction we are studying the in vivo role of Geminin in the developing ENSin{eeis

a molecule that has been shown to affect the balance betweerenseifal and
differentiation by inhibiting reaeplication of DNA and interacting with transcription factors

and chromatin remodeling proteins. Mice that lack Geminin specificallyd@3$\ have been
generated and analyzed. We have shown that upon Geminin deletion, the population of
NCCs is decreased possibly due to increased cell death of NCCs. Moreover, decreased
number of committed enteric nervous system progenitor cells (ENCCs) b&sved
resulting in an aganglionic gut. ENCCs that lack Geminin expression show delayed
differentiation into neurons and glial cells and an abnormal cell cycle profile. Our findings
show thatGeminin has an important role in seéinewal and differentiain of enteric
nervous system progenitor cells
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PAX6 IS EXPRESSED IN SUBSETS OF VO AND V2 INTERNEURONS IN THE
VENTRAL SPINAL CORD IN MICE

Elena Panayiotdtf, Elena Panayj George Lapathitis Cedric Franciu$ Frederic Clotmaf)
Nicoletta Kessarfs William D. Richardsofy Stavros Malas?

The Cyprusinstituteof NeurologyandGeneticsP.O.Box 23462,1683Nicosia,Cyprus
’Departmenbf Biological SciencesUniversity of Cyprus,P.O.Box 20537,1678 Nicosia,
Cyprus

3 Uni v eCatholiqu®de Louvain, Institute of Neuroscience,Laboratory of Neural
Differentiation,Av. Hippocrate55, B-1200BrusselsBelgium

“Wolfson Institute for Biomedical Researchand ResearchDepartmentof Cell and
DevelopmentaBiology, University College London, Gower Street,London WC1E 6BT,
UK

The embryonic spinal cord in mice is organized into eleven progenitor domains. Cells in
each domain first produce neurons and then switch to specifying glia. Five of these domains
known as p3, pMN, p2,IJpand p0 are located in the ventral spinal cord and each expresses a
unique code of transcription factors (TFs) that define the molecular profile of progenitor
cells. This code is largely responsible for determining the subtype specification of neurons
gererated from each domain. Pax6 codes for a homedetoataining TF that plays a
central role in defining the molecular boundaries between the two vemtstldomains, p3

and pMN. Using fate mapping and gene expression studies we show that PAX6, imadditio
to each patterning function, is expressed in a group of late born interneurons that derive from
the p2 and pO domains. The -gé@rived neurons represent a subset of late born V2b
interneurons and their specification depends on Notch signalling. The Vonsenepresent

VOv ventral neurons expressing Pax2. Our data demonstrate that interneuron diversity in the
ventral spinal cord is more complex than originally appreciated and point to the existence of
additional mechanisms that determine interneuron dtyeparticularly in the p2 domain.
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POSTNATAL MORPHOMETRIC CHANGES IN THE SWINE MAXILLARY
NERVE.

Konstantinos Papageorgiguloannis Griva§ Maria Chiotellf, Nikolaos Papaioanndu
Hans Nauwynck Spyridon Kritas

! Department of Microbiology and Infectious DiseaséBepartment of Anatomy Histology,
and Embryology,®> Department of Pathology, Faculty of Veterinary Medicine, School of
Health Sciaces, Aristotle University of Thessaloniki.

“ Laboratory of Virology, Faculty of Veterinary Medicine, Ghent University.

Myelination, the ensheathing of neuronal axons by myelin, is important for the proper
function of both central and peripheral nervoustems. Various studies had investigated the
guantitative parameters of myelination in certain species. However, there are no data
concerning the myelination of maxillary nerve in pigs. As a preliminary step for the
investigation of the neuropathogenesfisoAuj eszky 6s di sease (pseu
quantitative analysis of various myelination parameters of the maxillary nerve has been
attempted, during the first 5 weeks of porcine postnatal development. The evaluation was
conducted in three groupd uninfected pigs at the age of 1 week (Group A), 3 weeks
(Group B) and 5 weeks (group C), using toluidine blue staining and immunofluoresence
techniques. The thickness of axon, myelin sheath, and total nerve fiber at cross sections of
maxillary nerves othese pigs were measured. In addition, the ratio of total object to total
region area, and the ratio of the axon to fiber diameteat{g) have been calculated. The
thickness of myelinems Heoat hgrwaisp 1AMOAOGro8gsio0 . (2N
B and 0. 9ndfor grdolp C.TTBey)at i o was O0.526 (NO.074)
(NO.066) for group B and 0.562 (NO.065) for
in the future for comparison witinfiected pigs.
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DIVERGENT ORIGIN AND FUNCTION OF SHOX2 INTERNEURON
SUBPOPULATIONS IN THE MOUSE SPINAL CORD

Ismini_Rozant, Kimberly J. Dougherfy Thomas M. Jesséll Ole Kiehrf, Laskaro
Zagpraiou

!Division of Basic Neurosciences, Biomedical Research Foundation of the Academy of
Athens

’Dept of Neuroscience, Karolinska Institute, Stockholm, Sweden

3HHMI and Dept. of Neuroscience, Columbia University, NY, USA.

Molecularly distinct classes of ventral spinal interneurons, termed/¥,Chave been shown

to contribute to different aspects of locomotiomhythm generation, leftight alternation,
flexor-extensor coordination. However, each of the four populations of neurons is
heterogeneous and therefore may play several roles in locomotion. Inactivation of these
broad classes perturbs locomotion, but because of class heterogeneity, the circuitry resists
interrogation. Indeed, physiological and anatomical studies point todaendsmaller, more
specialized interneuron populations. Aiming to identify such small populations, a screen for
genes preferentially expressed in the ventral spinal cord was performed. Shox2, a
homeodomain transcriptor factor expressed by interneuronsernpredong the entire
rostrocaudal axis of the spinal cord, was detected. In -sexg®ns Shox2 neurons are
located in the intermediate zone. Experiments at various embryonic ages revealed three
glutamatergic subpopulations of Shox2 neurons. The moredahtione is located in the
ventral spinal cord. The two smaller subpopulations are located more dorsally, with the one
holding a dorsolateral and the other a dorsomedial position. The main Shox2 subpopulation
co-expresses Chx10 (93% at e12.5), a mark&f2af interneurons, indicating a p2 origin. P2
domain progenitors give rise to excitatory Chx10+/Lhx3+ V2a interneurons, as well as to
inhibitory GATA3-derived V2b and V2c interneurons. In a Shox2::Cre; Fluorescent Protein
(FP) reporter mice, we identified distinct set of FP+Lhx3+Chxt0nterneurons (the rest

7% of the main subpopulation), which are likely-geived. We termed them Vad
interneurons, to distinguish them from FP+Lhx3+Chx10+ V2a interneurons. The
dorsomedial Shox2 subpopulation expresses Ignésil, which is indicative of dI3 (dorsal)
origin, while the dorsolateral expresses Lmxlb and Lbxlsuggesting a dI5 descent.
Inactivation of the output of Shox2 interneurons reduces the frequency of locdiketor
activity, whereas ablation of Shox2 V2aterneurons had only a modest effect on
locomotion, demonstrating divergent functions for the different Shox2 populations.
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RAC-GTPases REGULATE MICROTUBULE STABILITY AND AXON GROWTH
OF CORTICAL GABAergic INTERNEURONS.

Simona Tivodar? Katerina KalemakRi*', Zouzana Kounougd', Marina Vidaki** Kostas
Theodoraki$? Myrto Denaxa, Nicoletta Kessarfs lvan DeCuiis®, Vassilis Pachnié, and
Domna Karagoged$

1: Institute of Molecular Biology & Biotechnology (IMBB, FORTH), Heraklion, Greece,

2: Department of Basic Science, Faculty of Medicine, University ofeCideraklion,
Greece, 3: Division of Molecular Neurobiology, Medical Research Council, National
Institute for Medical Research, London, UK.

4. Wolfson Institute for Biomedical Research and Department of Cell & Developmental
Biology, University College Laon, UK,

5: Cell AdhesionUnit, Dibit, SanRaffaeleScientificinstitute 20132Milano, Italy,

*These authors contributed equally to this work
# Current addressKoch Institute for Integrative Cancer Research at MIT, Massachusetts
Institute of TechnologyCambridge, Massachusetts 02139, USA.

Cortical interneurons are characterized by extraordinary functional and morphological
diversity. Although tremendous progress has been made in uncovering molecular and
cellular mechanisms implicated in interneuron eggation and function, several questions

still remain open. RhoGTPases have been implicated as intracellular mediators of numerous
developmental processes such as cytoskeleton organization, vesicle trafficking, transcription,
cell cycle progression and agopis Specifically in cortical interneurons, we have recently
shown a cellautonomous and stagpecific requirement for Racl activity within
proliferating interneuron precursors. Conditional ablation of Racl in the medial ganglionic
eminence leads to &% reduction of GABAergic interneurons in the postnatal cortdere

we examine the additional role of Rac3 by analyzing Racl/Rac3 double mutant mice. We
show that m the absence of both Rac proteiti®e embryonic migration of MG#Hlerived
interneurons igurther impaired. Postnatallgouble mutant mice display a dramatic loss of
cortical interneurons. In additioRacl/Racaleficient interneurons show gross cytoskeletal
defectsin vivo andin vitro, with the length of their leading processes signifigargduced

and a clear multipolar instead of bipolar, morphology. We propose that in the absence of
Racl/Rac3 cortical interneurons fail to tangentially migrate towards the pallium due to
defects in actin and microtubule cytoskeletal dynamics.
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ONTOGENY OF STRESS RESPONSES IN PREARVAE AND LARVAE SEA
BASS ADRENOCEPTORS.

Y Themistoklis Tsarouchas StefanosFokos 3Nikos Papandroulakis’Michalis Pavlidis
Catherine R. Dermon

!l aboratory of Human and Animal Physiology, Department of Biology, University of Patras,
Greece

“Department of Biology, University of Crete, Heraklion, Crete, Greece

3Hellenic Centre for Marine Research, Institute of Aquaculture, Herakliote GBeeece
“indicates equal contributions

Stress experience is known to modulagireendocrine function leading taoulti-system
allostatic regulation, including the remodeling of neural circuifhe present study
guestioned the possible modulation dfenergic system after stress exposure of sea bass (D.
Labrax) prelarval and larval stages. Stressors applied included retagvae (mouth
opening/first feeding) exposure to chasing with a net for 20 sec and high aeration-(1,000
1,500 ml mift vs. 150200 ml miri) for 90 sec, while at larvae (flexion) exposure to high
aeration (as above), chasing with a net for 20 sec, confinement (collection in beakers), and
air exposure for 5 sec before being transferred to baskets within a 500 L tank. Samples were
taken at 1 and 24 hours peastess exposure, in order to study andb,adr enocept o
(ARs) expressionusing whole mount double immunofluorescence. The quantification of
adrenoceptorexpression was performed using ImageJ, in stressed andtressed i@

larvae and larvae brain area, eye and body. Both types of ARs were determined by means of
fluorescence measurements, according to corrected total tissue fluorescence (CTTF) method,
and density counts of ABxpressing cells, in selected areas. The reshibwed that stress
exposure during the flexion stage led to a significant decreaseh ofadrenoceptor
expression 24 hours after stress, wiileAR expression showed no significant changes
following stress. In agreement, increased adrenaline and noradrenaline levels consist a well
known early stress response mechanism. Our data sugdetstetba increases in adrenaline
levels are mediated by decreases of Gi preteinpled (GiPCRs) presynapli; -ARs, that

inhibit norepinephrine and adrenaline release. Therefore the observedirgtuessl
decreases in receptor density possibly consgmeserved allostatic mechanism of a reverse
negative feedback, which i, adrenoreceptemediated. Supported by EU, FP7 grant
COPEWELL.

77

(R ECNP Y]

PASTEUR INSTITUTE CAPACITIES




26th Meeting of the Hellenic Society for Neuros@nce,November 29December 1, 2013
Jointly with FP7 REGPOT NEUROSIGN

NERVOUS SYSTEM DISORDERS AND
NEUROPSYCHOPHARMACOLOGY

EFFECTS OF ANESTHETIC KETAMINE ON ANXIETY -LIKE BEHAVIOUR IN
RATS

Katerina Antoniot Foteini Delig and Nikolaos Pitsikds

'Department of Pharmacology, School of Medicine, University of loannina, loannina,
Greece
“Department of Pharmacology, SchooMédicine, University of Thessaly, Larissa, Greece

There is poor experimental evidence concerning the effects of anesthetic doses of the non
competitive NmethytD-aspartate (NMDA) receptor antagonist ketamine on anxiety. The
present study investigated taiects of anesthetic ketamine (100 mg/kg, i.p.) on anlilety
behaviour in rats evaluated in the light/dark procedure and the exposure to a novel open field
apparatus. The effects of anesthetic ketamine on motility were assessed using a motor
activity chamber.

Anesthetic ketamine tested 24 h after treatment induced decreases in the number of
transitions between the light and dark chambers and time spent in the light chamber
compared to the vehicleeated animals in the light/dark test. In the opetdftest, rats that
received anesthetic ketamine spent less time in the periphery and the center of the apparatus
compared to their control cohorts. Motor activity of ketantneated animals was lower to

that displayed by the vehictecated rats.

Interestingly, the anesthetic ketamine induced effects on anxiety indices were differentiated
following an interval of 48 h podteatment. The rats displayed an anxiogdikie profile in

both light/dark procedure and open field exposure while ketamine did not | uence r
motor activity.

The present results indicate that an anesthetic dose of ketamine induced a decrease in motor
activity 24 h postreatment while produced an anxiogehl® profile that cannot be
attributed to changes in motor activity 4@dsttreatment.
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PYRAMIDAL CELL LOSS AND GFAP INCREASE IN THE CA4 REGION OF
HIPPOCAMPUS AFTER IN UTERO EXPOSURE OF RATS TO CORDLESS
PHONE RADIATION

Adamantia F. FragopoulduMarianna Stasinopouldd, Antonis Stamatakis Aikaterini S.
Skouroliakod, Fotini Stylianopoulo?} Nikolaos KostomitsopoulsLukas H. Margaritis

'Dept of Cell Biology and Biopfsics, Faculty of Biology, UoA, Panepistimiopolis 15784,
Athens, Greece.

“Laboratory Animal Facilities, Centre of Experimental Surgery, BRFAA, 11527, Athens,
Greece.

®Biology i Biochemistry Lab, Faculty of Nursing, School of Health Sciences, UoA, 11527
Athens, Greece.

“Dept of Energy Technology Engineering, TEI of Athens, Egaleo 12210, Athens, Greece

Non-ionizing electromagnetic radiation (EMR) emitted from daily used wireless devices has
been studied the last three decades in a variety of model systepagential health hazards

but the results are still inconclusive. So far studies have revealed cell loss in hippocampus
and GFAP expression increase following exposure to mobile phone radiation in rats, but no
attempt has been made to study the impadt RQigital Enhanced Cordless
Telecommunications (DECT) phones radiation on these parameters. To pursue this issue we
determined pyramidal cells number and GFAP levels in the hippocampus following
exposure to an EMR emission source during embryonic anehptatlife in a rat model.

Three groups of rats were used: a sham exposed group (Group A) and two experimental
groups, exposed to DECT base radiation (operating intermittently every half an hour for 24
h/day) until birth (Group B) or until weaning (Group. ®andomly selected offspring were
sacrificed on postnatal day 22 and pyramidal cell number was estimated in CA areas
following cresyl violet staining as well as GFAP levels by immunohistochemistry. DECT
base exposure significantly reduced the pyramiddll mumber specifically in the CA4
region and increased the GFAP expression in the same area in both experimental groups.
These data can possibly explain the memory deficits and protein expression changes that
have been reported previously by our groufofeing DECT exposure. Work is in progress

to study spatial memory performance in the adult male offspring.

This research has been-tinanced by the European Union (European Social FultSF)

and Greek national funds through the Operational Program tatan and Lifelong
Learning" of the National Strategic Reference Framework (NSRRgsearch Funding
Program: THALES. Investing in knowledge society through the European Social Fund.
UoA- MI S 375784: ABi ol o-pnizm@ lelectremagnetic t figs: ao f no
mul tidisciplinary approacho.
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THE EXPRESSION OF HIF1-U AND NF-aB IN DRG NEURONS DURING
NEUROPATHIC PAIN

Christos GalanisCharalampos Labrakakis

Dept. of Biological Applications and Technology, Universityadnnina

Neuropathic pain is a chronic pain disorder that has a serious impact on the quality of life.
Because of its complex nature it is difficult to treat. Despite the efforts in understanding pain
states, the exact mechanisms involved in the pathegené neuropathic pain are not yet

well understood. Damage or disease of peripheral nerves is a main cause for the development
of neuropathic pain. Following the damage, the cellular components of peripheral nerves
might respond to it by activating chawof signaling cascades involving cell stress and
transcription factors. The resulting changes in gene expression could underlie the
sensitization of sensory neurons that leads to increased pain sensitivity. In this study we used
rat model of neuropathic pato investigate the timeline of Hypoxia Inducible Factalpha
(HIF1-U) and Nucl e B(INFFBctexpkappiaon in dor sal
during the pathogenesis of neuropathic pain. Our results might unfold the molecular
mechanisms involvednd contribute to our understanding of chronic pain syndromes.
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HIPPOCAMPUS AND PREFRONTAL CORTEX COMMUNICATION IS
REQUIRED FOR DEPRESSIVE-LIKE BEHAVIOR IN RATS

V. Kafetzopoulo§ N. Kokras? A. Vassalol, I. Sotiropoulod H. LeiteAlmeida®, J.F.
Oliveira®, K. Antoniodf, N. Sous Z. PapadopouleDaifoti* and C. Dall4

1. Department of Pharmacology, University of Athens, Athens, Greece.

2. First Department of Psychiatry, Eginition Hospital, University of Athens, Athens, Greece
3. Life and Health Sciences Research Institute (ICVS), School of Health Sciences,
Universityof Minho, Braga, Portugal

4. Department of Pharmacology, University of loannina, loannina, Greece.

Prefrontal cortex (PFC) and hippocampus are well known to be involved in the
pathophysiology of depression and in antidepressant response. Howeventtieition of

the circuit formed by their connection is not cledippocampus has a direct connection to
PFC, whereas the reverse connection relies mainipumteus reunieng$RE). This study

aims to investigate the properties of the prefrontal cortdippocampal circuit and its
function in malels of depression and behavioral antidepressant screening tests. Adult male
rats received an excitotoxic RE lesion, or a slog@ration. After one week of recovery, rats
were tested in the modified forced swim test (FST). Rats received either a starenate
treatment of sertraline (an SSRI, 10mg/kg) or vehicle. Other rats were subjected to 8 weeks
of chronic mild stress (CMS) or left undisturbed serving as controls, receiving a chronic
treatment of sertraline (10mg/kg/day) or vehicle in the lasté&kweSucrose preference was
measured throughout CMS. Following sacrifice, immunohistochemistry for cFOS expression
and Golgi/Cox morphological analysis for dendritic length in PFC, hippocampus and RE
was performed. Lastly, electrophysiological attributé?BC to hippocampus connection
were measured in anesthetized lesion shamoperated rats. REesioned rats had lower
immobility duration than sham controls in the FST. SSRI treatment reduced immobility
duration in shanroperated rats. Both sertraline ament and RHesion increased the
number of cFOS positive cells in the infralimbic PFC. Lesioned/CMS animals exhibited
increased sucrose preference and dendritic length of PFC and ventral CA1 hippocampal
neurons compared to shasperated, CMS animals. SEReatment successfully reversed
behavioral and morphological changes induced by stresdedfihed rats had reduced
PFC/hippocampus synchronization, without an effect on overall region activity etdong
potentiation. Our results uncover that the #way communication of PFC and hippocampus,
depending on RE, is required for typical stress processing and depiédssikehavioral
response.
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EFFECTS OF CURCUMIN ON BRAIN STIMULATION AND THE REWARD -
FACILITATING EFFECT OF MORPHINE

Vicky Katsidont, Marilena FotiadoY Marina SagnotiandGeorge Panagis

YUniversity of Crete, Department of Psychology, Laboratory of Behavioral Neuroscience,
74100 Rethymno, Crete, Greece

“City Unity College,Department of Psychology, & Thiseos str,

Syntagma, Athens, ¢.7. 10562

3National Centre for Scientific Research Demokritos, Institute of Biology, 15310 Ag.
Paraskevi, Attiki, Athens, Greece.

Curcumin is a multimodal polyphenol natural product isolated from the @antuma
longa Recent animaltadies reported that curcumin has several central actions, among
which are an antidepressant and a neuroprotective effect. In the present study we utilized the
intracranial sekstimulation (ICSS) paradigm to examine the effects of the commercially
availabde curcuminoid mixtrure, pharmaceutically used as food supplement, on brain reward
and on the rewarthcilitating effect of morphine. To the best of our knowledge, this is the
first study on the effects of curcumin on brain stimulation reward and thed<¢aalitating

effect of opioidsMale Spraguddawley rats were implanted with a monopolar electrode into
the medial forebrain bundle (MFB) and were trained to respond for electrical stimulation
using a ratdrequency paradigm. In the first experimentsnatre injected with curcumi,

10 and 20mg/kg, i.p.)The highest doses of curcumin tested significantly increased the
threshold frequency required for MFB ICSB.a second experiment, we examined whether
curcumin (5mg/kg, i.p.) could counteract the wardfacilitating effect of morphine
(10mg/kg, s.c.). Curcumin inhibited the rewdadilitating effect of morphine, at a dose that
did not by itself affect brain reward function. The present results indicate that curdo@sin

not exhibit reinforcing progrties in the ICSS paradigm over a range of doses tested, but
rather has an inhibitory influence on reward mechanisms at high doseseanceduces the
rewardfacilitating effect of morphineThe present data indicate that curcumin interferes
with brain eward mechanisms responsible for the expression of the acute reinforcing
properties of opioids and provide evidence that curcunag be used as a food supplement

in attenuating the rewarding effects of opioids.

This work has been financially supportbyg Prof. G. Paxinos,NHMRC Australia Fellow,
NeuRA Visiting/Conjoint Professor of Psychology and Medical Sciences, UNSW.
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THE NMDA RECEPTOR ANTAGONIST KETAMINE DISRUPTED STORAGE
BUT NOT RETRIEVAL ABILITIES IN RATS EVALUATED IN A RECOGNITION
MEMORY TASK. T HE D1/D2 AGONIST APOMORPHINE COUNTERACTED
THIS EFFECT

Nikolaos Pitsikasand Mirjana Carfi

'Department of Pharmacology, School of Medicine, University of Thessaly, Larissa, Greece
“Department of Neurosciences, Institoté Phar macol ogi cal Researcht
Italy

Ketamine, a noitompetitive NMDA receptor antagonist has been reported to produce
cognitive deficits in rodents that are of relevance to schizophrenia such as impairments of
visual learning and memar However, the effects of ketamine on specific memory
components such as storage and retrieval of information have been much less investigated.
To this aim, we investigated the effects of 8 and 20 mg/kg ketamine given i.p. immediately
after the acquisitio trial (storage component) or before (60 min) the retention trial (retrieval
component) in the novel object recognition test (NORT). The data show that control rats
successfully discriminated between familiar and novel object whereas ketamine injected
after the acquisition trial dosgependently impaired the storage of information as shown by
decreased discrimination between the familiar and novel object. In contrast, given before the
retention trial no dose of ketamine had any effect on discriminatievebatthe novel and
familiar object.

Evidence suggests that dopamine receptors may be important in regulating cognitive
functions in schizophrenic patients and in cognitive deficits caused by NMDA receptor
antagonists in animal models. In the present studyevaluated whether low doses of the
D1/D2 dopamine receptor agonist apomorphine (0.05 and 0.1 mg/kg, i.p.) was able to
counteract the ketamiriaduced memory storage impairments in the NORT. We report that
ketamineinduced deficit was abolished by apaiploine at both doses.

The findings suggest a functional interaction between dopamine and NMDA receptors in the
control of memory storage, which may be of relevance to cognitive deficits in schizophrenia.
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SEX DIFFERENCES IN BRAIN PLASTICITY: LESSONS FRO M ENRICHED
ENVIRONMENT

E. Tzlouveké, D. Bessini§ N. Kokras? I. Sotiropoulo$®, Z. PapadopouleDaifoti®, C.
Dalla

1. Department of Plranacology, University of Athens, Greece.

2. First Department of Psychiatry, Eginition Hospital, University of Athens, Greece
3. Life and Health Sciences Research Institute (ICVS), School of Health Sciences,
University of Minho, Braga, Portugal

Accumulatng evidence suggest that early life experiences have an essential role in brain
development and lifespan exhibiting lelagpting effects that alter neuronal structure,
function and connectivity. Many studies demonstrate the beneficial effect of envirahment
enrichment (EE) on brain plasticity and performance with therapeutic implications against
brain aging and pathologies. Although brain structure, connectivity and function exhibit
marked sex differences in response to risk environmental factors (ess)stittle is known

about sexelated responses to beneficial environmental stimuli facilitated by EE. Thus, this
study focuses on the investigation of the differential effects of early EE (B9@00n
cognitive performance, neuronal structure androgansmission in male and female Wistar
rats. In the novel object recognition test, rearing in an enriched environment increased
attention only in male rats, whereas the preference index for the novel object was higher in
animals of both sexedleurocherital analysis revealed that EE females exhibited reduced
glutamate levels and increased serotonergic activity in the hippocampus. These findings
were accompanied by alterations in cytoskeletal and synaptic proteins essential for neuronal
and synaptic funan detected by Western blot analysis. Our findings provide further
evidence about the importance of sex on the impact of beneficial environmental stimuli,
which promote brain plasticity and enhance cognitive function.
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NEURODEGENERATIVE DISEASES

STRUCTURAL AND FUNCTIONAL CHARACTERIZATION OF
APOLIPOPROTEIN E4 MU TANT (LEU28PRO) ASSOCIATED WITH INCREASE D
RISKOFLATE-ONSET ALZHE|I BEABBE S DI

Letta Argyri, loannis Dafni§ Efstratios Stratikdsand Angelik Chrontt
National Center for Scientific Research fADe

Apolipoprotein (apo) E4 isoforrhas consistently emerged as a susceptibility factor for late
onset Al zhei merds di sease ( AD)].(Pittsbnrghppaes E4 m
been linked with increased risk of late onset developing AD and this risk remained
significant even after adjusting for the known effect of apoE4. ApoE is characterized by
structural plasticity and thermodynamic instability and can rgalsignificant structural
rearrangements as part of its biological function. In an effort to gain insight how a single
amino acid mutation in apoE4 may affect the pathogenesis of AD, we evaluated the effect of
this apoE4 variant on the structural and funwal properties of the protein. Circular
dichroism (CD) spectroscopy revealed that the mutation significantly reduces the helical
content of the protein. In addition, thermal and chemical unfolding analysis showed that
apoE4[Leu28Pro] is significantly ¢#nmodynamically destabilized lacking a functionally
relevant unfolding intermediate. Finally,-ahilinonaphthalen8-sulfonic acid (ANS)
binding suggested that this apoE4 variant exposes a larger portion of hydrophobic surface to
the solvent. ApoE4[L28P] &as able to remodel multillamelar phospholipid vesicles, but it
did so with slower kineticeompared to wildype apoE4In addition, apoE4[L28P] formed
populations of lipoprotein particles with structural defects. THipoprotein particles
associatepoE4L28P] was found to reduce human neuroblastomaNs8H cell viability

and promote reactive oxygen species formation. Overall, our findings suggest that the L28P
mutation leads to significant structural and conformational perturbations in apoE4, and can
induce functional defects that can be associated with cellular toxicity. These structural and
functional changes could be associated with the observed increased risk of apoE4[L28P] for
AD development.
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NEUROPROTECTION OF THE NIGROSTRIATAL DOPAMINERGIC NEURONS
BY ADMINISTRATION OF BNN-50 IN THE DOPAMINE DENERVATED
"WEAVER" MICE.

Botsakis K., Mourtzi T.! PanagopoulosN.' , Angelatou F?, Charalampopoulod.?,
GravanisA.3, MatsokisN.*

Y aboratory of Human and Animal Physiology, Department of Biology, University of Patras,
Patras 26 500, Greece

“Department of Physiology, School of Medicine, University of Patras, Patras 2658%e
3Department of Pharmacology, School of Medicine, University of Crete, Heraklion 71110,
Greece

The weaver (wv/wv) mouse, a genetic model of Parkinson's disease (PD), exhibiting
progressive dopaminergic neurodegeneration in substantia nigra (SK)stsocan ideal
animal model for neuroprotection studies. In this study, we administrated the neurosteroid
dehydroepiandrosterorsallphat (DHEAS), its analoguel7-betaspiro[5-androsterl7,2"
oxiran}3betaol(BNN-50) that is not metabolized to estrogerss well as BNN5O
combined with Nacetylcysteine (NACjn wv/wv mice from P1 to P22 and investigated: a)
the survival of nigrostriatal dopaminergic neurons, b) the expression of the apoptosis
regulating proteins Be? and Bax, and cYhe mechanism undgrhg the "in vivo"
neuroprotectiveaction. Using immunohistochemical experiments, and a speaiftdbody
against tyrosindnydroxylase(TH) we found that DHE& and BNN50 had a similar, great
neuroprotection on the dopaminergic neurons in the wv/wv SN.cohwination of BNN
50/NAC had an even more robust neuroprotective effect on the dopaminergic neurons,
restoring completely also the dopaminergic terminals, in striatum. Using western blotting
and specifieantibodies against B&A and Bax proteins, we reved a significant restoration

of the reduced Be2/Bax ratio seen in the SN of the wv/wv mice following administration of
BNN-50 and DHEAS, indicating that the induced neuroprotection is, at least partially due,
to an antiapoptotic effect of these agemsuble labeling experimentsising antibodies
againstTrkA and TH,showed no expresion of Trkéeceptor on thelopaminergicneurons

in SN neitherof the normal or the "weaver"mice andits expression wasot inducedafter
chronicadministration of the neasteroids. Thus, the molecular mechanism underlying the
dopaminergic neuroprotective effect of DHEA and BNN50 "in vivo", on the
dopaminergic neuronsf SN must befurther investigatedThese results could be of clinical
relevance, as they suggest tBMMN-50 as well as BNNbO/NAC represent very effective
neuroprotective agents for the nigrostriatal dopaminergic neurons and their axons. Since
BNN50 is not metabolized to estrogens, it could be proposed for treatment of PD.

Supported by i K& (EAKEh Brovd ofr Pagas) a9 NSRF 2007
2013, Operational Programme fAEducation and
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TRANSCRIPTIONAL REGULATION OF | -SYNUCLEIN

GeorgiaDermentzakt, Lee R. ClougH, Leonidas Stefanis?

!Division of Basic Neuroscience, Biomedical Research Foundation of the Academy of
Athens, Athens
’Second Department of Neurology, University of Athens Medical School, Athens, Greece

U-Synuclein (SNCA) is a neuronal protein that hasnbeest r ongly | i nked
disease (PD). Genetic overexpression or missense point mutations of SNCA lead to PD in
humans, and its overexpression is sufficient to causdikeDsyndromes in some animal
models. Focusing on the transcriptional regutatad SNCA, we previously identified a
transcription factor (TF), the ZSCAN21 TF, with a binding site in the 1st intron of SNCA
that is important in SNCA transcriptional regulation in PC12 cells. In current experiments,
we have gone on to characterize thke rof ZSCAN21 in the regulation of SNCA in the rat
brain. We have found that ZSCAN21 is expressed in various regions of the developing and
adult rat brain where SNCA was also detectddre specifically, ZSCAN21 protein levels

are highly expressed at embnic stages and gradually decrease from postnatal stage to
adulthood (following the mRNA pattern of SNCA). Double immunohistochemistry with
antrZSCAN21 and antNeuN verified neuronal expression and nuclear localization of
ZSCANZ21. In addition, ZSCAN21latocalizes in the same neuronal somata with the SNCA
protein in rat early postnatal brain sections. Lentivingldiated silencing of ZSCAN21
(50%) revealed a 50% increase of SNCA RNA levels in rat embryonic cortical cultures,
using Reallime PCR. Future wil includes the use of stereotactic injections of lentivirus or
adeneassociated virus expressing shRNA against ZSCAN21 in the hippocampus, an area
affected in PD and associated with dementia. Such studies may cement ZSCAN21 as an
important regulator of SSA transcription, and may provide potential therapeutic targets not
only for PD but also for other synucleinopathies.
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PROTEASOMAL ACTIVATI ON PROTECTS AGAINST PROTEOTOXICITY IN
CAENORHABDITIS ELEGANS MODELS OF NEURODEGENERATIVE DISEASES

Konstantina Geoiita’", Niki Chondrogianni’, Nikos Kourti€, Nektarios Tavernarakisnd
Efstathios S. Gonos
*equal contribution

! Institute of Biology, Medicinal Chemistry & Beézhnology, National Hellenic Research
Foundation, Athens Greece

% Institute of Molecular Biology and Biotechnology, Foundation for Research and
TechnologyHellas, Heraklion, Crete, Greece

Perturbation of proteostasis, leading to the accumulation ofipragjgregates, is associated

with various age el at ed neurodegener ati ve di sease
Al zhei mer 6s. The prpadenmant meehinerye fprrdegsadation of t h e
unwanted normal and damaged proteans is thus critical fothe maintenance of several
aspects of cellular homeostasis. Indeed, impaired proteasomal function leading to formation

of abnormal ubiquitirprotein aggregates has been implicated in the pathogenesis of
numerous progressive neurodegenerative disordersiriere have investigated the impact

of enhanced proteasomal function on proteotoxicity underlying neurodegenerative disorders
by exploitingCaenorhabditis elegarss a model organisiiVe have ectopically expressed a

core rateimiting proteasomal subunitwhich was found to increase proteasomal
degradation, in different nematode models of proteotoxic diseases associated with aberrant
protein aggregation. Genetic activation of the proteasome protected against the detrimental
effect of polyglutamine toxicitywhereas knocklown of a key component of the proteasome
exaggerated the disease phenotypes. Similar results were obtained by using a temperature
inducible model of Amyloid betgg (B ii nduced toxicity, mi mi ckin
The suppression of fAtoxicity, upon proteasomal activation was also associated with
alterations of toxic A protein species. The impact of enhanced proteasome degradation in
agerelated pathologies ifurther corroborated by the documented lifespan extension and
oxidative stress resistance of transgenic animals. Collectively, these findings demonstrate
that enhanced proteasomal degradation confers a general protective effect against
proteotoxicity and pmotes longevity. Therefore, proteasomal activation could serve as a
therapeutic target to minimize deficiencies in neurodegenerative disorders associated with
deregulated protein homeostasis.
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A QUICK METHOD FOR TARGETED GENE DELIVERY TO TREAT
LEUKODYS TROPHY AND INHERITED NEUROPATHIES

Alexia Kagiavd, Irene Sargianniddy Stavros BashardesJan Richtér Natasa SchiZa
Christina ChristodouldiAngela Grittf, Kleopas A. Kleop&®

'Neuroscience Laboratory afideurology Clinics, andDepartment of Molecular Virology,
The Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus
*Fondazione Centro San Raffaelé Mente Tabor, Milan, Iltaly

PelizeausMerzbachediike disease affecting CNS myelin andlikked Charcot Marie Tooth
disease affecting mainly the PNS but also CNS myelin are both associated with mutations in
genes encoding two main gap junction (GJ) pnsteiconnexin 47 (Cx47) and Cx32,
respectively. The aim of this study was to generate lentiviral vectors to allow gene delivery
specifically to oligodendrocytes and Schwann cells in order to establish a method for
targeted gene therapy.

For this purpose wgenerated a lentiviral vector containing the Cx47 or Cx32 gene along
with IRESEGFP as a reporter gene under the control of CNP promoter specific for both
Schwann cells and oligodendrocytes or PO promoter specific for Schwann cell<CXaMP
vectors were @livered into the brain of wild type and Cx47KO mice at postnatal day 1,
while POCx32 vectors were delivered by intrathecal injection in 2 moidhmice. EGFP

and connexin expression was assessed using immunochemistry and immunoblot analysis at
differenttime points post injection.

In the CNS, a widespread expression of EGFP was detected from P15 until 3 months post
injection in different brain regions colocalizing with oligodendrocyte markers. On average
20.36N2.56% of ol i godendrwitk yhighests ratesein ehe EGF F
subventricular zone and olfactory bulb and lower rates in the cortex and corpus callosum.
Expression of Cx47 was shown in Cx47KO brain with formation of GJ plaques in
oligodendrocytes. Intrathecal injection of the ®032 vectoresulted in EGFP expression in
roots and distally along to the sciatic nerve. Cx32 expression was shown-gompact

myelin areas on a Cx32 KO background.

Thus, lentiviral gene delivery may result in stable and widespread targeted expression using
cell specific promoters in PNS and CNS providing a possibility for future therapeutic
approaches in leukodystrophies and neuropathies that should be further studied.
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EFFECTS OF MATRIX ME TALLOPROTEINASE -9 ON INSULIN SURVIVAL
PATHWAYS IN ALZHEIME R6 S DI SEASE

Archontia Kaminafi Athina Tzinid, Nikolas Giannakdsand Effie Tsilibart

INSCR fiDemokritoso, Il nstitute of Bi osci ences

Defective brain insulin signaling hasdn suggested to contribute to the cognitive deficits in
patients with Al zheimeroés disease (AD). Al
has been suggested, the mechanism(s) by which insulin resistance in the brain arises in
individuals with AD remais to be elucidated. One of the hallmarks of AD is the abnormal
accumulation of amyloid (] b) pepti de, the oligomeric f
primarily responsible for cell toxicity and neuronal dysfunction in various experimental
models of AD, aswell as in AD patients. Interestingly, insulin signaling provides a
physiological defense mechanism against oligeméuced synapse loss. We have
previously reported that matrix metalloproteinase 9 (MMP9), an enzyme critically involved

in neuronal plastii t vy, appears to have a -secectase@mdiby t ect
decreasing the formation of -9jominsuli eurviwl uci d
pathways in AD, we will examine possible alterations in the proteins involved in the insulin
pathway, such as nephrin and insulin receptor substthtand -2 (IRS1, IRS2). Our
preliminary experiments suggest that there is no difference in the expression levels of IRS1/2

in mice overexpressing MMP9 in the CNS (TgMMP9), mouse models of AD (5XFAD) and
double transgenic animals 5XFAD/TgMMP9, compared to controls. However, since
differences are expected in the phosphorylation of IRS1, IRS2 we investigated possible
changes in primary hippocampal cultures; overall, we observed an increase in IRS1
expression concomitantly with a downstream increase in AKT phosphorylation, in
transgenic mice compared to controls. Moreover, we examined B and confocal

imaging the expression levels of survhaasociated nephrin in primary cultures; we also
observed an trease in nephrin expression in transgenic animals, compared to control mice.
Further investigation is required to elucidate the role of MMP9 with regards to the insulin
survival pathway.
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STUDY OF PERINODAL PROTEINS IN MYELINATED FIBERS IN MULTIPLE
SCLEROSIS

M.-E. Kastrit? I. Sargiannidotj K.A. Kleop&, D. Karagogeds’

(1)Department of Basic Science, Faculty of Medicine, University of Crete, Heraklion,
Greece; (2)Institute of Moleculd@iology and Biotechnology, Foundation for Research and
Technology, Vassilika Vouton, Heraklion, Crete, Greece;

(3)Neuroscience Laboratory and Neurology Clinics, The Cyprus Institute of Neurology and
Genetics (CING), Nicosia, Cyprus.

Multiple Sclerosis (Mb) is a chronic relapsing inflammatory disease of the CNS
characterized by destruction of the myelin sheath and axonal degeneration. Several studies
have focused on identifying potential autoantigens in MS. Amongst candidate molecules is
TAG-1 (TransientAxonal Glycoproteirrl), found at the juxtaparanodal (JXPs) domains in
myelinated fibers, adjacent to paranodes (PNs). Previous studies have analyzed the
disruption of nodes and paranodes in MS brain. A recent study by our group using mouse
models of demyetiation showed that during the onset of demyelination paranodes are firstly
affected followed by diffusion of the juxtaparanodes later on. We aim to study the changes in
juxtaparanodal components in comparison with other perinodal regions in human MS
sampls. We performed analysis of the levels and localization of paranodal and
juxtaparanodal components in postmortem human brain samples collected from MS patients
in comparison to neMS control cases. We examined samples including demyelinated
lesions, perilagues and normal appearing white matter (NAWM) using
immunohistochemical, immunoblot and mRNA analysis techniques. Our preliminary data
show a diffusion of TAGL away from the juxtaparanodes in the periplaques compared to
NAWM and control white matter emein the absence of paranodal diffusion. In combination
with the diffusion of Kv1.1/1.2 potassium channels (found at juxtaparanodes) into nodal
areas prior to paranodal disorganization, our observation suggests thal Tfasion

might be a separate orcansequent event from the Kv mislocalization. We expect this study

to provide new insights into the course of events that lead to the disorganization of perinodal
proteins during demyelination.
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POST-TRANSCRIPTIONAL REGULATION OF ALPHA -SYNUCLEIN
EXPRESSON

Pelagia Koukourakj Epaminondas DoxakKis

Molecular and Cellular Neurobiology Lab, Basic Neurosciences Division, Biomedical
Research Foundation, Academy of Athens

Clinical, genetic and experimental evidences hHaved alphasynuclein (asyn) expression

to Lewy body diseases, including Parkinsondc
aberrant function of asymemains obscurébut it is likely to stem from the excess
accumulation of asyn species that form to&ggregates in presynaptic terminals affecting
neurotransmitter releas8everal physiological and pathophysiological conditions that lead

to lower levels of cajulependent translation in cells such as differentiation, oxidative stress,
hypoxia or nutrientlimitation, often drive an alternative mode of translation which is
dependent on Internal Ri bosome Entry Site
MRNASs. IRESs form hairpin structures that attract eukaryotic ribosomal translation initiation
complexespromoting translation initiation independent of the presence of the commonly
utilized 5*m7G cap structure. Heregqguence analysis of asyn mRNA revealed the presence

of such an | RES s e gu eBxgegmentally, welprevide evidende that | 50
asyn can be translated in emplependent manner and we propose that this is maybe a
mechanism that contributes to excess accumulatiasyofin pathological conditions.

92

(R ECNP S

HELLENIC e e
PASTEUR INSTITUTE CAPACITIES




26th Meeting of the Hellenic Society for Neuros@nce,November 29December 1, 2013
Jointly with FP7 REGPOT NEUROSIGN

PROGRESSIVE DOPAMINE DEFICIENCY AFFECTS STRIATAL
GLUTAMATERGIC SIGNALING IN A MOU SE MODEL OF PARKINSONISM

Maria Ké)utsokerh Panagiotis Kafkalids Panagiotis GiomprésElias D Kouvelas Ada
Mitsaco

! aboratory of Physiology, Faculty of Meds; “Laboratory of Human and Animal
Physiology, Department of Biology, University of Patras, 26500 Patras, Greece

Weaver mutant mouse is a valwuable tool t o f
(PD) pathogenesis since dopaminergic neurons ef rilgrostriatal pathway undergo
spontaneous and progressive cell death. Abnormalities in striatal glutamate transmission as a
response to dopaminergic degenaration have been associated with the pathophysiology of
PD. The physiological properties of glutata receptors depend on their subunit composition

and phosphorylation along with the composition of the protein complex formed downstream

of receptor activation, wherg-subunit of calciurhcalmodulindependent protein kinase I
(UCcaMKI 1), a molecule I mportant to synapti
using immuoblotting in total striatal homogenate, we investigated the changes in protein
expressionang hosphoryl ation of glutamate recepto
the third and sixth postnatal month. We found increased expression levels of GIuUN2A and
GIuN2B subunits of NMDA receptors by 74% and 92% and GIluAl subunit of AMPA
receptors by 108% ithe 3monthold weaver striatum and statistically significant increase

of GIuUN2B by 21% in the #nonth-old weaver striatum compared to control. Our results also
indicated increased phosphorylations of GIuN2B at serine 1303 by 40% and GIuAl at
serines 83land 845 by 40% and 38% in then®nthold and increased GIuN2B
phosphorylation by 22% in the-rBonthold weaver striatum compared to control.
Furthermore, our results showed increased pCaMKIIThr286 phosphorylation by 176% in the

6 monthold weaver striaturmwhile total CaMKII protein levels were not altered at any age.

Our results indicate that distinct degrees of DA neuron degeneration differentially affect
expression and phosphorylation of striatal
this geneticparkinsonian model suggest that striatal glutamatergic signaling may play an
important role in synaptic plasticity and motor behavior that follow progressive and chronic
dopamine depletion in PD with biochemical consequences beyond those seen in &cute tox
models
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COMPLEMENT C1Q ABLATION ACCELERATES AMYLOID FORMATION IN A
MOUSE MODEL OF TTRMET30 AMYLOIDOTIC NEUROPATHY

T. Kyriakideg , R. PapacharalambousS. Mala$, M.J. Saraiva, E. Panayiotot

The Cyprus Institute of Neurology and Genetics, Nicosia Cyprus
?Instituto de Biologia Molecular e Cellular (IBMC), Porto, Portugal

Penetrance and age of onset of TTRMet30 amyloidotic neuropathy varies significantly
among different populations. Penetrance in Sweden, Cyprus and Portugal are 2%, 28% and
80% while age of onset is 52, 46 and 32 years respectively. Genetic and epigenetic factors
are speculated to play a role. There is good pathological data to imgtieaiarticipation of
complement in the pathogenic cascades in peripheral nerve tissue. We have recently
demonstrated a correlation within between age of onset and C1Q polymorphisms in Cypriot
cohort of patients with TTRMet30 amyloidotic neuropathy suggggshat this is a genetic
modifier. The object of the current study was to evaluate the role of complement C1Q in the
available mouse model of the disease, the TTRKO/MEtZ0
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STUDY OF THE EFFECT OF GLUCOSE AND OXYGEN DEPRIVATION ON TAU
PHOSPHORYLATION

Myrto Panopoulou Elpiniki Pappa Panagiota Mavroeidi Olga Mavrofrydj Spiros
Efthimiopoulos

Department of Biology, Division of Human and Animal Biojogy, University of Athens,
Panepistimiopolis, llisia

Al zhei mer 6s Disease (AD) is nowadays the
by progressive loss of memory, which finally leads to elimination of cognitive functions.
The neuropathologicakatures of AD include the presence of extracellular amyloid plaques,
that consist of amyloic peptides |( , and intracellular neurofibrillary tangles (NFTSs)
consisting mainly of hypephosphorylated tau protein. Tau is a member of the MAP
(Microtubule Associated Proteins) family, which under physiological conditions promotes
the polymerization rd stabilization of microtubules. Reduction of its affinity fibre
microtubules, due to pathological hyg#rosphorylation, results in accumulation in the
axons and disruption of the normal morphology and physiology of neurons. Among the
various factorsnvolved in the development of sporadic AD (about 95% of AD cases) is
cerebral blood hypoperfusion and subsequent reduced delivery of oxygen supply and
nutrients, such as glucose. Recent studies suggest that, at the early stages of AD
biosynthesis and ergy metabolism are dowregulated, as a protective response to the
reduced levels of nutrients and oxygen. On the current study, we investigated the effect of
glucose and oxygen deprivation on tau phosphorylation at specific sites. Our results showed
low levels of phosphorylated tau protein under both stress conditions, probably due to low
energy supplies of the cells, supporting the hypothesis that, at the early stage of AD, the
energy metabolism of the neurons is limited as a survival strategy agaimggticbee and
oxygen deprivationThis research has been-inanced by the European Union and Greek
national funds through the Operational Program "Education and Lifelong Learning" of the
National Strategic Reference Framework (NSREsearch Funding Progna: ] At E & At |
UOAT h e effect of gl ucose deprivation on
neuropathology.
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DIFFERENTIAL PROTEOLYTIC PROCESSING OF RECOMBINANT VERSUS
SECRETED] -SYNUCLEIN

Methodios Ximeraki§ Georgios PampalakisTheodoros I. Roumeliotis VasiaSamantha
SykiotilisISpiros D. Garbs Leonidas Stefants ¥, Georgia Sotiropoulduand Kostas
Vekrelli

!Division of Basic Neurosciences, Biomedical Research Foundation, Academy of Athens,
Athens, Greece

’Department of Pharmacy, School of Health Sciences, University of PatrasP&ias,
Greece

3Cancer Sciences Unit, Faculty of Medicine, University ofitSampton, Southampton,
United Kingdom

“Second Department of Neurology, University of Athens Medical School, Athens, Greece

Recent evidence supports that extracellulbsynuclein has an important role in the
pat hogenesis and pr ospase B)i Denegulation irP the mormals o n 6
degradation and clearance of secrdieynuclein could underlie some or many cases of the
disease. However, the degradation mechanisms invbiared received very little attention.
Here, we sought to investigate fact and mechanisms that regulate the extracellular levels
of Ussynuclein. Using kallikreinrelated peptidase 6 (KLK6), an enzyme known to cleave
recombinantUsynuclein, we demonstrate that unlike recombinastynuclein, naturally
secreted forms are rewst to direct KLK6 proteolysis. This differential susceptibility
appears to be partially due to the rmmvalent associationf secretedU-synucleinwith

lipids. We further show that secretBesynuclein can be cleaved by KLK6 indirectly through
activaticn of a secreted metalloprotease. Our results clearly suggest that physiologic
modifications present in secretéksynuclein confer different biochemical characteristics to
the protein and significantly alter its proteolytic behavior.
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IMPLICATION OF TAG -1 IN THE DEMYELINATION AND REMYELINATION
PROCESS

Lida Zoupt, Giulia Bonettd and Domna Karagogeds

!Department of Basic Science, Faculty of Medicine, University of Crete and {MBBTH,
Heraklion, Crete

TAG-1/Contactin2 is a cell adhesion molecule expressed by axons and glia at
juxtaparanodes of myelinated fibers in the adult nervous systetie juxtaparanode, TAG

1 is fundamental to the formation and stability of the juxtaparanodal complex bycimgra

with Caspr2 and voltage gated kKhannels (VGKCs)Loss of TAG1 from both the axon

and glia leads to the disruption of the juxtaparanodal compigrificant hypomyelination

of the optic nerve and behavioral deficiesxpression of TAGL by oligodedrocytes is
sufficient to rescue the mutant phenotypAG-1 has also been identified as an autoantigen

in MS patients and has been implicated in white and grey matter pathology. We aim to study
the putative involvement of TAG in the process of deand remyelination. Weused the
cuprizone model of toxic demyelination, an established animal model of CNS demyelination
in both wild type and TAGL deficient animalsTag1"). Cuprizoneinduced demyelination
resulted initially in paranodal domain elongatiomth subsequent diffusion of the
juxtaparanodal components. During remyelination, the reorganization of the myelinated fiber
begun with the formation of the paranodal area while juxtaparanodal reorganization was
evident only upon extensive remyelinatiorurfisingly, in theTag1” animals, VGKC
reclustering was evident during remyelination, indicaBn§AG-1 independent mechanism

of VGKC accumulation in the juxtaparanodal area upon remyelindtiaddition, our work

in progress indicates differences irecruitment/maturation of the oligodendrocyte
population. More specifically, we noticed etarded recruitment of oligodendrocyte
precursors (OPCs) in the demyelinated area and a significant delay in mature
oligodendrocyte reduction upon demyelinatioi ag-17"animals.
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NEUROENDOCRINOLOGY -NEUROIMMUNOLLOGY

MAINTENANCE OF WEIGHT LOSS IS ASSOCIATED WITH
REPROGRAMMING OF ENERGY HOMEOSTASIS RECEPTORS IN THE
HYPOTHALAMUS AND AMYGDALA

Constantinos Fedonididlicholas AlexakisXenia Kolioy Dimitra Mangoura

Center for Neuroscience, BRFAA, Athens

The gutbrain axis maintains energy homeostadisrough signaling of the membrane
receptors for Growth Hormone Secretagogue (ghr€@iHSR, Leptn-LEPRA
Melanocortind (aMSH)-MC4R, and CannabinoidSB1R. The interegulation of ligand
receptor along this axis, primarily controlled by the hypothalamus, is crucial for the
maintenance ofhysiological bodyweight as imbalances may lead to positiveergy
metabolism and then obesity. The appetgulating ghrelin acting through the
endocannabinoid system promotes food intake and fat storage, whereas leptin inhibits
appetite through its actions oAMSH to reduce body weighDuring dietinduced weigt

loss, longterm alterations such as increased ghrelin and decreased leptin, impose
compensatory mechanisms encouraging weight regain. However, the hypothesis that weight
loss may alter central sensitivity to circulating hormones has not been exanheeelfore,

we investigated possible reprogramming in the central expression of energy homeostasis
related receptors during weight loss induced by diet with or without sleeve gastrectomy
(SG), a bariatric surgery where both lower body weight and circulahrglin levels are
maintained in the lonterm. Rats werenduced to obesity with higfat diet (HFD) and then

onto weight loss via removal of HFD with or without SG ahé expression of these
receptors was assessed by-RTR and Western blotting in distit brain areas. We detected
significant changes in the expression of CB1R, GHSR and MC4R in the hypothalamus and
the reward center amygdala during HFD withec
phenotype. In sleevgastrectomized animals shodnd longterm changes of the aeyl
ghrelinCB1R axis primarily affected the maintenance of low endocannabinoid signaling to
sustain the weight loss, while the impact of leptin signaling remained stable yet low over
time. Thus, these results show that SG wasssary to reprogram the hypothalamus and
amygdala to maintain lower body weight and suggest that peripheral intervention into the
ghrelinCB1R axis should be considered as a therapeutic target for human obesity.

98

(R ECNP Y]

PASTEUR INSTITUTE ___CAPACITIES




26th Meeting of the Hellenic Society for Neuros@nce,November 28December 1, 2013
Jointly with FP7 REGPOT NEUROSIGN

THE EXPRESSION OF CORTICOTROPIN -RELEASING HORMONE IN THE
HYPOTHALAMUS OF THE HUMAN NEONATE UNDER PERINATAL HYPOXIA:
AN IMMUNOHISTOCHEMICAL STUDY

Efstathios Poulakls, Marianna A. Pagide#, Anastasia E. Konstantinidu Yiannis
Malidelis'?, Effrosini Tsekourj Efstratios PatsourisMaria T. Panayotacopoulbti

! 15! Department of Psychiatry, National Kapodistrian University of Athens, Greece
% University Mental Health Research Institute, Greece

3 15'Department of Pathology, National Kapodistrian University of Athens, Greece
“ 39 Department of Pediatrics, National Kapodistrian University of Athens, Greece

Grwing evidence shows close link between adveansatero environment and increased risk

of neurological, psychological and psychiatric disorders in later life. Perinatal
hypoxic/ischemic injury may directly or indirectly act at cellular and molecular levels to alter
the brain development and to reprogrtma stress system sgbints. Corticotropifreleasing
hormone (CRH) is the critical regulator of the hypothalapitistary-adrenal (HPA) axis
involved in stress responses. Experimental studies indicate that perinatal hypoxia augments
the basal CRH mRNAeblels in paraventricular nucleus (PVN) and the corticosterone
response to stress in adult rats (1). Gestational hypoxia alone or combined with restraint
stress sensitizes the HPA axis inducing anxiety in adult rat offsprings (2). Reduction of
CRH-positive neurons is observed in adult rats exposed as newborns to hypoxia (3). The
purpose of our study was to immunohistochemically investigate the expression of CRH in
the PVN of 10 human neonates, in relation to their age and the severity/duration of hypoxic
injury as estimated by neuropathological criteria. The intensity of CRH staining and the cell/
nucleus size were measured in 3 sections at the central level of PVN, using computerized
image analysis system. Our preliminary results showed an interindividuativa in the
number and intensity of CRH staining that could not be attributed to the degree of hypoxia
grade. The number of CRH neurons was positively correlated with the total (prenatal +
postnatal) age of the neonates, as previously reported (4yafiability in CRH expression

in subjects of the same age could potentially be attributed to other pathophysiological factors
(e.g. inflammation) that may activate the HPA axis alone or in combination with perinatal
hypoxia.

1. Raff et al.,J Neuroendocrial. (2007), 19(11):907.2.

2. Fan et alNeurosciencg(2009), 159(4):1363 3.

3. Carty et al.Behav Brain Req2010), 208(2):604.8.

4. Bresson et alDevelopmental Brain Re€l987), 32:24446.
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LOW DOSE BISPHENOL A AFFECTS THE NEUROENDOCRINE STRESS
RESPONSE OF PERINATALY EXPOSED RATS

Emily Panagiotidot; Sophia Zerva Dimitra Mitsiolf, Michael Alexi$, Efthymia Kitraki

1 National and Kapodistrian University @&thens, School of Dentistry, Lab of Basic
Sciences

2 National Hellenic Research Foundatibrstitute of Biology, Medicinal Chemistry &
Biotechnology

Bisphenol A (BPA) is an estroganimicking endocrine disruptor, abundant in plastics and
other everydayised items. Perinatal exposure to human relevant concentrations affects the
brain sexual differentiation ofodents. We have previously shown that ealifie BPA
exposure impacts corticostereredated functions and behavior in the rat bfaim the

current study, we present data of perinatal, low dose, BPA exposure on the neuroendocrine
stress response of the exposed rats in adolesdercena | e br eeder s wer e a
BPA/kg bw/dayor vehicle throughout pregnancy and lactation. Adrenal histolplggma
corticosterone, hypothalamic glucocorticoid receptors (GR), pituitary proopiomelanocortin
(POMC) and CRHeceptorl (CRHR1) were determined in the offspring at rest and
following acute swimming stress. The impact on the hypothalgmtigtary- adreral axis of
adolescent offspring was apparent in both peripheral and central components of the axis and
was sexually dimorphic. BPA led to reduced zona reticularis especially in males, hyperplasia
of zona fasciculata in both sexes and increased adrenditvireifemale offspring. Female

BPA offspring exhibited increased resting corticosterone and reduced GRs, whereas
following stress they had a lower corticosterone response and did notregwate GR in

the hypothalamus, compared to control females. Itrasito females, treated males avoided
desensitization of stress responsiveness and had higher post stress POMC and CRHR1
levels, compared to control males. Collectively these data demonstrate thalifearly
exposure to BPA | evelan indueel londastirtghard séxgalyf e 6 ¢
dimorphic deregulations in the rat stress response system, implicating perinatal exposure to
this disruptor in the appearance of stredated disorders in late life.
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[2] Poimenova, A, Markaki, E, Rahiotis, C, and Kitraki, E, 2010. Corticosteremaated

actions in the rat braiare affected by perinatal exposure to low dose of bisphenol A.
Neurosciencd67.741i 749.
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