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Program
26th January 2017
09:00 – 09:30 – Registration and Poster Setup
09:30 – 09:40 – Opening session (Egas Moniz Building - Floor -1 - Room 58)
President of iMM – M. Carmo-Fonseca, MD, PhD
SynaNet Project Coordinator – Ana M. Sebastião, PhD
09:40 – 11:00 – An overview of the Institutions involved in SynaNet: main
research lines (Egas Moniz Building - Floor -1 - Room 58)
09:40 – University of Rome, La Sapienza (URS) - Cristina Limatola
10:00 – University of Eastern Finland (UEF) - Asla Pitkänen
10:20 – University of Lancaster (ULAN) - Neil Dawson
10:40 – Institute of Molecular Medicine (iMM) - Ana M. Sebastião
10h50 – 11h30 – Coffee Break
11:30 – 13:00 – Short-Term Scientific Missions (STSM)
11:30 – Sanna Loppi (Kuopio x Lisbon)
12:00 – Nei Dawson/Francisco Mouro (Lisbon x Lancaster)
12:30 – Liana Shvachiy (Lisbon x Lancaster)
13h00 – 14h00 – Lunch
14:00 – 16:00 – Poster Sessions
14:00 – Poster Session I
14:30 – Poster Session II
15:00 – Poster Session III
15:30 – Poster Session IV
16:00 – 16:30 – Coffee Break and Management Committee Meeting
14:00 – 16:00 – Poster Sessions
16:30 – Poster Session V
17:00 – Poster Session VI
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17:30 – 19:30 – Governing Council Meeting
20:00 – Social Dinner

27th January 2017
09:30 – 11:00 – Working Group Meeting (to foster collaboration and STSM)







WG1 – Neuronal Communication I
WG2 – Neuronal Communication II
WG3 – Neuroinflammation I
WG4 – Neuroinflammation II
WG5 – Neurodegenerative Diseases Models and Mechanisms
WG6 – Integrative Analysis of Brain Disease

11:00 – 11:30 – Coffee Break
11:30 – 13:00 – Working Group Meeting (to foster collaboration and STSM)







WG1 – Neuronal Communication I
WG2 – Neuronal Communication II
WG3 – Neuroinflammation I
WG4 – Neuroinflammation II
WG5 – Neurodegenerative Diseases Models and Mechanisms
WG6 – Integrative Analysis of Brain Disease

13:00 – 14:00 – Lunch
14:00 – 15:30 – WG Report (Egas Moniz Building - Floor -1 - Room 58)
14:00 – WG1 – Neuronal Communication I
14:15 – WG2 – Neuronal Communication II
14:30 – WG3 – Neuroinflammation I
14:45 – WG4 – Neuroinflammation II
15:00 – WG5 – Neurodegenerative Diseases Models and Mechanisms
15:15 – WG6 – Integrative Analysis of Brain Disease
15:30 – Closing session
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Poster Sessions
WG1 – Neuronal Communication I
P1 | Bernadette Basilico, URS
Microglia shape presynaptic properties at glutamatergic CA1 synapses
POSTER SESSION I (14:00-14:30)

P2 | Catarina Miranda-Lourenço, iMM
Rett Syndrome: BDNF signalling and Adenosinergic system changes
POSTER SESSION II (14:30-15:00)

P3 | Greg C. Bristow, LU
Sex Differences in GABAergic Gene Expression Occur in the Anterior Cingulate
Cortex in Schizophrenia
POSTER SESSION III (15:00-15:30)

P4 | Rita Belo, iMM
Kyotorphin and amidated-kyotorphin effects on hippocampal synaptic transmission and
on calpains and caspases activation
POSTER SESSION IV (15:30-16:00)

P5 | Oskari Timonen, UEF
Whole exome sequencing analysis for clinical epilepsy
POSTER SESSION V (16:30-17:00)

P6 | Sergio Fucile, URS
Determinants of the Ca2+ permeability of nicotinic acetylcholine receptors
POSTER SESSION VI (17:00-17:30)

P7 | Gabriele Ruffolo, URS
Effect of Lacosamide on GABAA evoked currents: clinical relevance for a synergic
effect with Levetiracetam
POSTER SESSION I (14:00-14:30)

P8 | Sandra H. Vaz, iMM
BDNF effect upon LTP is dependent of gliotransmitters released by astrocytes in mice
hippocampus
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POSTER SESSION II (14:30-15:00)

P9 | Jayde Whittingham-Dowd, LU
The GLP1-R agonist Liraglutide improves cognition and biomarkers of brain
dysfunction in the Neurexin-1a mouse model of Schizophrenia
POSTER SESSION III (15:00-15:30)

P10 | Rita Soares, iMM
Tauroursodeoxycholic acid increases mitochondrial biogenesis, neural stem cell pool
and early neurogenesis in adult rats
POSTER SESSION IV (15:30-16:00)

WG2 – Neuronal Communication II
P11 | Armando Cruz, iMM
The influence of CB1R synaptic plasticity and a1 receptor modulation
POSTER SESSION V (16:30-17:00)

P12 | Claudio Del Percio, URS
On-going electroencephalographic rhythms related to cortical arousal in C57 (wild
type) and transgenic mice
POSTER SESSION VI (17:00-17:30)

P13 | Rebecca Hughes, LU
Conserved behavioural phenotypes in mouse and fly models of Neurexin-1
hypofunction
POSTER SESSION I (14:00-14:30)

P14 | Tatiana P Morais, iMM
Expression and function of Glycine receptor in rat cortical astrocytes
POSTER SESSION II (14:30-15:00)

P15 | Laura Carbonari, URS
Effect of noise on action potential generation in primary sensory neurons
POSTER SESSION III (15:00-15:30)

P16 | Mariana Temido-Ferreira, iMM
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Neuronal Adenosine A2A receptor overexpression shifts long-term depression in
CA1/CA3 hippocampal synapses
POSTER SESSION IV (15:30-16:00)

P17 | Rui Rodrigues, iMM
CB1R-CB2R: a cannabinoid two-level interaction controlling subventricular and
hippocampal neurogenesis
POSTER SESSION V (16:30-17:00)

P18 | Katiuscia Martinello, URS
Cross-talk of GABA receptors in human neocortex
POSTER SESSION VI (17:00-17:30)

P19 | Olena A. Fedorenko, LU
Modelling the ion permeation properties of ion channels responsible for bioelectrical
signalling may lead to new understanding of neurological disorders
POSTER SESSION I (14:00-14:30)

WG3 – Neuroinflammation I
P20 | Cocozza Germana, URS
Role of Ca2+activated potassium channel (KCa3.1) in Amyotrophic Lateral Sclerosis
POSTER SESSION II (14:30-15:00)

P21 | Anssi Lipponen, UEF
Transcriptomic analysis identified novel pharmacotherapy candidates to improve
outcome after traumatic brain injury
POSTER SESSION III (15:00-15:30)

P22 | D'Alessandro Giuseppina, URS
KCa3.1 channel inhibition sensitizes malignant gliomas to temozolomide treatment
POSTER SESSION IV (15:30-16:00)

P23 | Inês Marques-Morgado, iMM
Neuronal Adenosine A2A receptor overexpression induces age-like alterations in
microglial and astroglial phenotypes
POSTER SESSION V (16:30-17:00)
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P24 | Sanna Loppi, UEF
LPS induced peripheral inflammation aggravates the outcome of cerebral stroke in
aged mice
POSTER SESSION VI (17:00-17:30)

P25 | Nádia Rei, iMM
Expression of VEGF, Adenosine and VEGF receptors in Amyotrophic Lateral Sclerosis
(ALS) mice model at different disease stages
POSTER SESSION I (14:00-14:30)

P26 | Laura Maggi, URS
Fluoxetine treatment affects the inflammatory response and microglial function
according to the quality of the living environment
POSTER SESSION II (14:30-15:00)

P27 | Niina Vuokila, UEF
miR-124-3p is Chronic Regulator of Gene Expression after Brain Injury
POSTER SESSION III (15:00-15:30)

P28 | Stefano Garofalo, URS
Interleukin-15 drive interplay between NK cell and microglia reducing glioma growth
POSTER SESSION IV (15:30-16:00)

WG4 – Neuroinflammation II
P29 | Clotilde Lauro, URS
Fractalkine is able to induce change in the polarization state of microglia
POSTER SESSION V (16:30-17:00)

P30 | Noora Puhakka, UEF
Plasma miR-124 as a potential biomarker for early diagnosis of epileptogenic brain
damage after TBI
POSTER SESSION VI (17:00-17:30)

P31 | Francesca Lepore, URS
CXCL16 as mediator of microglia polarization
POSTER SESSION I (14:00-14:30)
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P32 | Daniela Magalhães, iMM
Progression of inflammatory mediators in the organotypic hippocampal slice model of
epileptogenesis
POSTER SESSION II (14:30-15:00)

P33 | Henna Konttinen, UEF
Generation of microglial-like cells from human induced pluripotent stem cells
POSTER SESSION III (15:00-15:30)

P34 | Nadin A. Fathallah, LU
Neurological Effects of Trypanosoma brucei Brain Infection in Human African Sleeping
Sickness
POSTER SESSION IV (15:30-16:00)

P35 | Myriam Catalano, URS
Effect of exogenous administration of microvesicles from anti-tumor microglia in glioma
mouse model
POSTER SESSION V (16:30-17:00)

P36 | Nea Bister, UEF
Extracellular vesicles as regulators of inflammation in ischemic stroke
POSTER SESSION VI (17:00-17:30)

P37 | Maria A. Di Castro, URS
The chemokine CXCL16 modulates neurotransmitter release in hippocampal CA1 area
POSTER SESSION I (14:00-14:30)

WG5 – Neurodegenerative Disease Models and Mechanisms
P38 | Ana Carolina Peixoto, iMM
Genetic deletion of adenosine A2A receptor in a mouse model of Alzheimer’s disease,
APP/PS1: impact on LTP
POSTER SESSION II (14:30-15:00)

P39 | Claudio Babiloni, URS
Back-translation of EEG/ERP markers from amnesic MCI patients to healthy young
volunteers in the Pharmacog project
POSTER SESSION III (15:00-15:30)
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P40 | David Allsop, LU
Peptide Inhibitory NanoParticles (PINPs) as a potential treatment for Alzheimer’s
disease
POSTER SESSION IV (15:30-16:00)

P41 | Stina Leskelä, UEF
Expression and function of frontotemporal dementia gene C9ORF72 in neuronal cells
POSTER SESSION V (16:30-17:00)

P42 | João Fonseca-Gomes, iMM
Prevention of BDNF receptor cleavage: future perspectives about its possible
application as therapeutic tool
POSTER SESSION VI (17:00-17:30)

P43 | Kaisa M A Paldanius, UEF
SEPT5 and SEPT8 play a potential role in the molecular pathogenesis of Alzheimer’s
disease
POSTER SESSION I (14:00-14:30)

P44 | Sara Tanqueiro, iMM
Amyloid β induces BDNF loss of function by a mechanism dependent on extrasynaptic
NMDA receptors activation
POSTER SESSION II (14:30-15:00)

P45 | Susanna Lopez, URS
Spectral on-going EEG markers in TASTPM mice are affected by chronic
administration of BACE-1 inhibitor in the Pharmacog project
POSTER SESSION III (15:00-15:30)

P46 | Jessica Hammond, LU
Magnetite Nanoparticles; Toxicity, Alzheimer’s Disease and deposition in the human
brain
POSTER SESSION IV (15:30-16:00)

P47 | Nanxiang Jin, UEF
Does neuronal hyperactivity decline with aging in amyloid plaque forming APP/PS1
mice?
POSTER SESSION V (16:30-17:00)
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P48 | Sara Xapelli, iMM
Finding modulators of neural stem cells for brain repair
POSTER SESSION VI (17:00-17:30)

P49 | Simon Gengler, LU
Neuroprotective effects of novel GLP-1 and GIP dual receptor agonists in a mouse
model of Alzheimer’s Disease
POSTER SESSION I (14:00-14:30)

WG6 – Integrative Analysis of Brain Disease
P50 | Alfonso Grimaldi, URS
Analysis of retinal aggregates of Alzheimer Disease-related proteins and role of
neuroinflammation
POSTER SESSION II (14:30-15:00)

P51 | Christian Hölscher, LU
Drugs developed to treat diabetes show neuroprotective effects in Alzheimer’s and
Parkinson’s disease
POSTER SESSION III (15:00-15:30)

P52 | Mikko Särkkä, UEF
Strategies for large-scale survival analysis for drug use interactions in predicting
adverse events in Alzheimer patients
POSTER SESSION IV (15:30-16:00)

P53 | Claire Kelly, LU
Sequential self-control task performance: the role of both motivation and age on selfcontrol ability over time
POSTER SESSION V (16:30-17:00)

P54 | Marietta Kokla, UEF
New hybrid imputation strategy for estimation of missing values in metabolomics data
POSTER SESSION VI (17:00-17:30)

P55 | Melissa L. Allen, LU
Do children with autism spectrum disorder use shape to constrain word
generalisation?
POSTER SESSION I (14:00-14:30)
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P56 | Roberta Lizio, URS
Abnormalities of cortical neural synchronization mechanisms in patients with dementia
due to Alzheimer’s and Lewy Body Diseases: an EEG study
POSTER SESSION II (14:30-15:00)

P57 | Eleanor Smith, LU
Understanding Sensory Processing in Early Development
POSTER SESSION III (15:00-15:30)

P58 | Mikael Marttinen, UEF
Transcriptomic and proteomic assessment of human temporal cortical samples with
respect to AD-related neurofibrillary pathology
POSTER SESSION IV (15:30-16:00)

P59 | Trevor J. Crawford, LU
The Gap-effect in people with dementia: A longitudinal eye-tracking study
POSTER SESSION V (16:30-17:00)

P60 | Niina Lapinlampi, UEF
Common data elements and data management: Remedy to cure underpowered
preclinical studies
POSTER SESSION VI (17:00-17:30)

P61 | Giuseppe Noce, URS
Association between EEG/ERP and CSF markers in prodromal Alzheimer’s Disease in
the Pharmacog project
POSTER SESSION I (14:00-14:30)

P62 | Rachael J. Rigby, LU
Intestinal Atrophy Following Loop Ileostomy is Associated with Dysbiosis
POSTER SESSION II (14:30-15:00)

P63 | Maria Teresa Pascarelli, URS
Abnormalities of cortical neural synchronization mechanisms in subjects with mild
cognitive impairment due to Alzheimers’s and Parkinson’s diseases: an EEG study
POSTER SESSION III (15:00-15:30)
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WG1 – Neuronal Communication I
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Microglia shape presynaptic properties at glutamatergic CA1
synapses
Basilico B1, Maggi L1, Di Angelantonio S1, Pagani F.2, Gross C3, Limatola C1,
Ragozzino D1
1

Department of Physiology and Pharmacology, Sapienza University, Rome Italy; 2Center for Life
Nanoscience, Istituto Italiano di Tecnologia@Sapienza, Rome Italy; 3Mouse Biology Unit,
European Molecular Biology Laboratory, Monterotondo Italy. bernadette.basilico@uniroma1.it

During postnatal life microglial cells directly contact neurons, actively participating in
synapse remodelling events, including synapse elimination and maturation. Hence,
altered neuron-microglia interactions during development may lead to defective
maturation of neuronal connectivity. CX3CL1/CX3CR1 axis represents a unique
pathway of communication between neurons and microglial cells. In particular, the
Cx3cr1 KO mouse model is characterized by an impaired brain connectivity due to a
defective synaptic pruning.
We hypothesize that in mice model lacking CX3CR1 and defective in neuron-tomicroglia signaling, hippocampal glutamatergic synapses develop with specific and
less efficient properties.
Actually, our results show that Cx3cr1 KO synapses are characterized by an immature
AMPA/NMDA ratio that arises during early postnatal life and persists in adulthood.
When we analyzed the AMPA and the NMDA component at these synapses, we found
unaltered features for NMDA receptors but a strong difference in the AMPA
component between Cx3cr1 KO and WT mice, emerging during development. In fact,
Cx3cr1 KO mice displayed reduced functional connectivity at CA3-CA1 synapses, as
revealed by the input-output curve of AMPA-mediated currents. Detailed analysis of
evoked glutamatergic currents showed that Cx3cr1 KO hippocampal synapses have
higher paired pulse potentiation and a higher number of failures but normal potency
compared to WT, suggesting that these synapses are characterized by a lower
glutamate release probability. Consistently, when recordings were performed in
condition of high release probability in high Ca2+/Mg2+ ratio, Cx3cr1 KO synapses
showed typical synaptic multiplicity and AMPA/NMDA ratio, pointing to a presynaptic
dependence for their immature features.
Altogether, these data show that the absence of microglial CX3CR1 profoundly affects
glutamatergic synaptic function in the hippocampus, leading to unreliable synaptic
contacts characterized by a low release probability.

17

Rett Syndrome: BDNF signalling and Adenosinergic system
changes
Catarina Miranda-Lourenço1, Sara Ferreira2, Ana M. Sebastião1, Maria José
Diógenes1
1

Instituto de Farmacologia e Neurociências, Faculdade de Medicina e Instituto de Medicina
Molecular, Universidade de Lisboa, Portugal; 2Instituto de Medicina Molecular, Universidade de
Lisboa, Portugal catarinalourenco@medicina.ulisboa.pt

Rett Syndrome (RTT) is a neurodevelopmental disorder primarily caused by mutations
in the methyl-CpG binding protein 2 (MECP2) gene[1]. MeCP2 is known to modulate
the expression of brain-derived neurotrophic factor (BDNF). BDNF is a neurotrophin
with central role on neuronal differentiation, survival and synaptic plasticity[2] and its
signalling is significantly impaired in RTT. However, strategies to potentiate its actions
have been a challenge.
Adenosine is a neuromodulator that mainly acts through A1 and A2A receptors (R).
Recently, we suggested adenosine augmentation therapy as a new pharmacological
strategy for RTT. This proposal was based on: 1) the activation of A2AR
potentiates/facilitates BDNF actions[3] and 2) the A1R activation, by providing seizure
control[4], could be important to treat epilepsy, present in the majority of RTT patients.
Our recent data clearly showed that, in the well stablished model, Mecp2 knockout
(KO) mouse[5], at symptomatic stage (6 weeks old), BDNF and TrkB-FL receptor
protein levels are decreased and that adenosinergic system is drastically affected
(endogenous adenosine levels decreased;A1R expression levels increased and A2AR
expression levels decreased).
In the present study we evaluated, from the presymptomatic (1 and 3 week old) to the
symptomatic (6 week old) stage, the changes on one of the central actors of
adenosinergic system, the adenosine kinase (ADK), the most relevant enzyme
responsible to the maintenance of adenosine levels. Moreover, the levels of BDNF and
its receptors were also evaluated in the same time points.
The results revealed that ADK protein expression levels are increased in the
hippocampus of 1 week old (w/o) KO. TrkB-FL receptor protein expression levels are
decreased in hippocampus of 3 and 6 w/o KO mice. The hippocampal concentration of
BDNF is significantly decreased at 6 w/o KO animals.
These changes in ADK expression during presymptomatic stage could be a new clue
for understanding RTT pathophysiology.
[1] Chahrour M and Zoghbi, HY. Neuron. 2007, 56(3), 422–437;
[2] Li W and Pozzo-Miller L. Neuropharmacology. 2014, 76, 737–746;
[3] Ribeiro FF et al. Neuropharmacology. 2015, S0028-3908(15), 30170-2;
[4] Boison D. Epilepsy Res. 2009, 85(503), 131–141;
[5] Guy J. et al. Nat. Genet. 2001, 27(3), 322–326;

18

Sex Differences in GABAergic Gene Expression Occur in the
Anterior Cingulate Cortex in Schizophrenia
Greg C. Bristow1, John A. Bostrom2, Monsheel Sodhi3
1

Biomedical and Life Sciences, Faculty of Health and Medicine, University of Lancaster, UK;
University of Massachusetts Medical School, USA; 3Department of Molecular Pharmacology and
Therapeutics, Stritch School of Medicine, Loyola University Chicago, USA.
g.bristow@lancaster.ac.uk
2

GABAergic dysfunction has been strongly implicated in the pathophysiology of
schizophrenia. We have previously shown that sex differences in the expression of
GABAA receptor subunits occur in the anterior cingulate cortex (ACC) in schizophrenia.
These analyses revealed that in male groups, the expression of GABAergic genes was
generally lower in schizophrenia cases compared to the controls, with significantly
lower expression levels of GABAAα5, GABAAβ1, and GABAAε. In females, the
expression of GABAergic genes was higher in the schizophrenia cases, with
significantly higher expression of the GABA Aβ1 and GAD67 genes. Analyses of the
effects of medication in the male schizophrenia subjects revealed significantly higher
expression of GABAAα1-3, GABAAβ2, GABAAγ2, and GAD67 in the medicated group
compared to the unmedicated group, indicating that anti-psychotic treatment may have
“corrected” the deficits in GABAergic gene expression observed. Investigations of the
GABA transporter genes have not been reported in the ACC in schizophrenia. Here we
have extended our study to analyse the expression of a gamma-aminobutyric acid
transporter GAT2 in order to further examine the regulation of GABAergic
neurotransmission in the ACC in schizophrenia. We have tested the ACC of postmortem subjects with schizophrenia (n=21) and a comparison group of individuals
without a history of psychiatric illness (n=18). Our data indicate that the expression of
GAT2 does not differ in schizophrenia relative to controls, or between male and female
groups. GAT2 expression is also not altered by medication status. In summary, our
data indicate that there are sex differences in the expression of several GABA A
receptor genes and GAD67, but not GAT2, in the ACC in schizophrenia.
The authors thank Vahram Haroutunian, Director of the Alzheimer’s disease and Schizophrenia
Brain Bank, for post-mortem tissue. Project funded by the Vahlteich Award to MS.
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Kyotorphin and amidated-kyotorphin effects on hippocampal
synaptic transmission and on calpains and caspases activation
Rita Belo1,2, Vera Neves2,3, Miguel Castanho2,3, Ana Sebastião1,2 & Maria José Diógenes1,2
1

Instituto de Farmacologia e Neurociências, Faculdade de Medicina, Universidade de Lisboa,
Portugal; 2Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa,
Portugal; 3Instituto de Bioquímica, Faculdade de Medicina, Universidade de Lisboa, Portugal.
rbelo@medicina.ulisboa.pt

Alzheimer’s disease (AD) is a neurodegenerative disease associated to a progressive
cognitive decline, neuroinflammation and neural death [1]. Until now, AD has no cure
and the constant efforts to find new pharmacological therapies encouraged the study
of kyotorphin (KTP). Described as a powerful analgesic molecule [2], KTP is an
endogenous dipeptide - L-tyrosyl-L-arginine, with several other physiological roles
suggested [3]. In fact, AD patients have KTP levels decreased in cerebrospinal fluid
[4]. In addition, and given that KTP does not cross the blood-brain barrier, a modified
molecule was constructed to overcome this problem - the amidated-KTP (KTP-NH2)
[5]. Promising results showed that chronic administration of KTP-NH2 to a rat AD
model prevented learning and memory impairments [6]. In this work we studied the
effect of both peptides on hippocampal synaptic transmission and on the activation of
calpains and caspases.
Field-excitatory post-synaptic potentials (fEPSP) were recorded from the CA1 area of
hippocampal slices taken from 10-17 week old C57BL/6J mice. The effect of
increasing concentrations (5nM, 50nM, 500nM, 5µM, 50µM, and 5mM) of KTP and
KTP-NH2 were evaluated by percentage of change (mean±SEM%) of fEPSP amplitude
when compared to the baseline. KTP induced a concentration/effect bell-shape curve,
and a statistical effect was achieved at 50nM (13.4±3.52% increase on the fEPSP
amplitude, n=4). On the contrary, KTP-NH2 induced a constant decay on fEPSP
amplitude, and a statistical effect was achieved at 50µM (27.9±8.09% decrease on the
fEPSP amplitude, n=5) and at 5mM (53.0±6.92% decrease on the fEPSP amplitude,
n=5). This might reflect different mechanisms of action for each peptide. Calpains and
caspases activation were evaluated through the analysis of the αII-spectrin protein
breakdown product by western-blot in primary neuronal cultures (DIV 14) incubated
with KTP and KTP-NH2 (0.5nM, 1nM, 5nM, 50nM, and 5µM) for 24hours. Neither KTP
nor KTP-NH2 significantly affect the activation of both caspases and calpains.
[1] Richards & Brayne, BMJ 2010, 341(7778), 865-7.
[2] Takagi et al., Eur. J Pharmacol 1979, 55(1), 109-111.
[3] Dzambazova, J Biomed 2010, 3(1).
[4] Santos et al., Front Aging Neurosci 2003, 5.
[5] Ribeiro et al., Mol Pharm 2011, 8(5), 1929-1940.
[6] Martins, Master’s thesis ULisboa 2016.
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Whole exome sequencing analysis for clinical epilepsy
Oskari Timonen1, Anni Saarela2, Reetta Kälviäinen2,3, Jussi Paananen4
1

Institute of Clinical Medicine, University of Eastern Finland, Kuopio, Finland; 2Kuopio University
Hospital, Kuopio, Finland; 3Department of Neurology, University of Eastern Finland, Kuopio,
Finland; 4Institute of Biomedicine, University of Eastern Finland, Kuopio, Finland;
oskari.timonen@uef.fi

Usage of whole exome sequencing (WES) has increased in the clinical setting and is
proven to be an important tool for finding novel disease genes and identifying existing
ones that contribute to different disorders in patients such as epilepsy [1, 2]. Compared
to whole genome sequencing (WGS), WES is a cost efficient choice that is high
throughput enough that it can have a significant impact on diagnosis and medical
treatment of patients. Often sample preparation and sequencing services are
purchased from service providers which provide the raw sequencing data. Best
practices for analysing WES data have been established by major sequencing centers
[3]. In best practices, sequencing data is refined to a variant list that includes single
nucleotide polymorphisms (SNPs) and insertion or deletions, (indels) in exons. Initial
list may contain ten to hundreds of thousands of variants from which the essential
variants that may affect the disease phenotype of the sequenced patient need to be
identified. For a WES analysis with a small sample size, a family trio sequencing is a
good starting point.
In a pilot WES study, exomes of affected mother, two brothers’ suffering from epilepsy
and unaffected father’s were sequenced. Variant discovery pipeline was constructed
using best practices by the Broad Institute. Workflow definition language, WDL was
used to create easily reusable and maintainable pipeline. Lists of variants close to
100,000 per patient were annotated using Annovar [4] and variants were filtered
according to quality, sequencing depth, being other than synonymous SNV, not
situated in segmental duplication areas, SIFT prediction and minor allele frequency (<
1%) in ExAC and ESP6500siv2 databases. We present preliminary results from the
analysis.
[1] K. Helbig, K. Farwell Hagman, D. Shindle et al. Genetics in Medicine. 2016, 18, 1-8.
[2] A. Gonzales-Mantilla, A. Moreno-De-Luca, D. Ledbetter et al. JAMA Psychiatry. 73, 275-283
[3] G. Van Der Auwera, M. Carneiro, C.Hartl et al. Current protocols in bioinformatics. 2013, 43, 11.10.1-33.
[4] Wang K, Li M, Hakonarson H. Nucleic Acids Research. 2010, 38, e164.
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Determinants of the Ca2+ permeability of nicotinic acetylcholine
receptors
Sergio Fucile 1,2
Department of Physiology and Pharmacology “V. Erspamer”,Sapienza Rome University, Italy;
IRCCS Neuromed, Italy. sergio.fucile@uniroma1.it

1
2

Nicotinic acetylcholine receptors (nAChRs) are cation-selective ligand-gated ion
channels exhibiting variable Ca2+ permeability depending on their subunit composition
[1]. The Ca2+ permeability is a crucial functional parameter to understand the
physiological role of nAChRs, in particular considering their ability to modulate Ca 2+dependent processes such as neurotransmitter release [2]. The rings of extracellular
and intracellular charged amino acid residues adjacent to the pore-lining M2
transmembrane segment have been shown to play a key role in the cation selectivity
of these receptor channels [3], but to date a quantitative relationship between these
structural determinants and the Ca2+ permeability of nAChRs is lacking. In the last
years the Ca2+ permeability of several nAChR subtypes has been experimentally
evaluated, in terms of fractional Ca2+ current (Pf, i.e. the percentage of the total current
carried by Ca2+ ions). In the present study, the available nAChRs Pf values are used to
build, by a progressive fitting procedure, a simplified model describing the contribution
of the charged amino acid residues flanking the M2 transmembrane region to the
selectivity filter controlling the influx of Ca 2+ ions. The resulting model allows to predict
the currently unknown Pf values of existing nAChRs, as well as the hypothetical Ca 2+
permeability of subunit combinations not able to assemble into functional receptors.
These results help to understand the evolution and the function of the large diversity of
the nicotinic receptor family.
[1] Fucile S, Cell Calcium. 2004, 35, 1-8.
[2] Wonnacott S, Trends Neurosci, 1997, 20, 92-98.
[3] Corringer PJ, Le Novère N, Changeux JP, Annu Rev Pharmacol Toxicol, 2000, 40, 431-458.
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Effect of Lacosamide on GABAA evoked currents: clinical
relevance for a synergic effect with Levetiracetam
Gabriele Ruffolo1, Pierangelo Cifelli1,2, Cristina Roseti3, Eleonora Palma1,3
1

Department of Physiology and Pharmacology, Istituto Pasteur-Fondazione Cenci Bolognetti,
University of Rome Sapienza, Rome, Italy; 2Ri.MED Foundation, Palermo, Italy; 3IRCCS San
Raffaele Pisana, Rome, Italy. gabriele.ruffolo@uniroma1.it

Lacosamide (LCM) is a novel antiepileptic used as adjunctive treatment of partialonset seizures [1] and it works particularly well in association with other antiepileptic
drugs (AEDs) [2]. Indeed, LCM mechanism of action is currently matter of discussion:
the drug is mainly known for its unique effect on the slow inactivation of voltage gated
sodium channels and the possible action on other proteins such as CRMP-2 has been
investigated [3].
In our study we took advantage of both the clinical approach, studying a cohort of
epileptic patients currently in therapy with LCM and levetiracetam (LEV), and the basic
research approach, using the method of “membrane micro-transplantation” in Xenopus
oocytes to perform voltage-clamp recordings on brain tissues from drug-resistant
epileptic patients [4].
First, we found that LCM is able to reduce the use-dependent decrease of GABA
currents (i.e. “rundown”) in oocytes transplanted with cortical membranes from patients
affected by temporal lobe epilepsy (TLE), thus indicating that the effect and the
efficacy of this drug might be related to GABAergic function.
Secondly, we tested the association of LCM and LEV in our system in line with the
finding of a significant improvement of the clinical conditions of our cohort of patients
treated with the two drugs, and with previous data showing an effect of LEV on
GABAARs [5].
Interestingly, we found that the co-treatment with concentrations of drugs that have no
effect on GABA currents when oocytes are exposed to one drug alone is able to
produce an improvement of GABA current rundown.
Taken together, these findings indicate that also GABA ARs are targeted by LCM and
that the significant effect observed in the pharmacotherapy of epileptic patients can be
explained by their synergic modulation of GABA current rundown.
[1] Kellinghaus C, Ther Clin Risk Manag. 2009, 5, 757-66.
[2] Shandra A et al., Epilepsia. 2013, 54, 1167-1175.
[3] Moutal A et al., Mol Neurobiol, 2016, 53(3), 1959-76.
[4] Palma E et al., PNAS, 2005, 42, 15219-23
[5] Palma E et al., Epilepsia, 2007, 48, 1842-49
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Hippocampal θ-burst long-term potentiation (LTP) is a form of synaptic plasticity, which
can be enhanced by BDNF [1]. On the other hand it is well known the active role of
astrocytes on synaptic plasticity, since Ca 2+-dependent gliotransmitters release from
astrocytes play a crucial role in hippocampal LTP induction [2]. Thus the aim of the
present work was to investigate the role of astrocytes upon the potentiation of
hippocampal LTP magnitude by BDNF, and to identify gliotransmitters involved in this
crosstalk between astrocytes, BDNF and LTP.
fEPSP were recorded from the CA1 area of hippocampal slices prepared from Wistar
rats (4-6 weeks old). Two distinct magnitude-LTPs were induced by theta-burst
protocol in the Schaffer collaterals/CA1, namely a 10 trains separated by 200 ms, four
pulses each, 100Hz (strong LTP) and a 3 trains separated by 200 ms, three pulses
each, 100Hz (mild LTP).
The strong and mild θ-burst stimulation increased the slope of fEPSP by 44±10% and
16±5.9% respectively, whereas in the same slices but in the presence of BDNF
(20ng/ml) the same induction paradigm enhanced fEPSP slope by 87±15% and by
39±4.7%, respectively. For both θ-burst stimulation paradigms, LTP was completely
abolished when hippocampal slices were superfused with the gliotoxin fluorocitrate
(FC). In presence of FC we observed an enhancement of LTP magnitude mediated by
BDNF application only for strong LTP induction.
Since activation of adenosine A2A receptor is crucial for BDNF mediated effects on
LTP [1], we hypothesised that the adenosine involved in this processes was being
provided by astrocytes. When slices were superfused with the selective A 2AR agonist,
CGS21680 (30nM), and FC the mild θ-burst stimulation decreased the slope of the
fEPSP by 18±2.8%, whereas in the same slices but in the presence of BDNF the same
induction paradigm enhanced the fEPSP slope by 11±5.7% (p<0.05).
These results suggest that under mild θ-burst stimulation BDNF is able to induce LTP
however the effect is controlled by adenosine/ATP provided by astrocytes. Under
strong θ-burst stimulation the enhancement of LTP mediated by BDNF is not under
control of astrocytes.
[1] Fontinha BM, Diógenes MJ, Ribeiro JA, Sebastião AM. Neuropharmacology, 2008, 54(6):924-33.
[2] Henneberger C, Papouin T, Oliet SH, Rusakov DA. Nature, 2010, 463(7278):232-6.
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Schizophrenia (SZ) and Type 2 Diabetes mellitus (T2DM), characterised by
insulin resistance, have a shared genetic basis. There is also evidence for
deficient insulin receptor (IR) signalling in the brains of SZ patients, which
may contribute to the cognitive deficits and decreased local cerebral glucose
utilisation (LCGU) seen in patients. Increasing insulin sensitivity in the brains
of SZ patients may improve cognition and rescue the deficits in cerebral
metabolism seen in patients. Treatment with Glucagon-like peptide-1 receptor
(GLP-1R) agonists, drugs currently used to improve insulin signalling in T2DM
patients, may be an effective strategy for the treatment of the cognitive deficits
experienced by SZ patients.
Heterozygous (Hz) deletions of the Neurexin 1 (NRXN1) gene are associated
with an increased risk of developing SZ. Transgenic mice with a targeted
deletion in the Neurexin 1α (Nrxn1α) gene have been generated and may
have translational relevance to the cognitive and metabolic brain deficits seen
in the disorder. This is yet to be established. Here we test learning and
memory in Nrxn1α Hz mice using the novel object recognition (NOR) test and
assess LCGU in these mice using 14C-2-deoxyglucose functional brain
imaging. We also test the ability of long-term treatment with the GLP-1R
agonist Liraglutide to reverse the deficits seen in Nrxn1α Hz mice.
We found that Nrxn1α Hz mice show a deficit in learning and memory in the
NOR test and that this deficit is effectively reversed by Liraglutide treatment.
In addition, we found evidence to support altered LCGU in Nrxn1α Hz mice in
brain regions relevant to SZ and that Liraglutide treatment significantly alters
LCGU. These studies are currently ongoing and require further validation, but
the data currently support the therapeutic potential of GLP-1R agonists for the
treatment of SZ and the translational relevance of the Nrxn1α mouse model.
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Although neurogenesis occurs in restricted regions of the adult mammalian brain,
neural stem cells (NSCs) produce very few neurons during ageing or after injury [1].
Thus, the identification of novel molecules responsible for maintenance of NSC pools
and life-long neurogenesis in the adult brain is key. Recent evidence suggests that
mitochondria affect the proliferative and differentiation potential of NSCs. Our group
has discovered that the endogenous bile acid tauroursodeoxycholic acid (TUDCA) is
an anti-apoptotic agent and neuroprotective in animal models of neurodegenerative
disorders [2]. Recently, in a mouse NSC line, TUDCA was also shown to prevent
mitochondrial apoptotic events at early-stages of neural differentiation and enhance
NSC proliferation and self-renewal potential [3].
The aim of this study was to determine the effect of TUDCA in mammalian neurogenic
niches, the subventricular zone (SVZ) of the lateral ventricles and the dentate gyrus
(DG), in rat primary cultured SVZ- and DG-derived NSCs and in the rat brain.
Curiously, our results showed that SVZ-derived NSCs were much more sensitive to
TUDCA modulatory properties than DG-derived NSC. In fact, the bile acid was able to
significantly induce NSC proliferation, self-renewal and neurogenesis in SVZ-derived
NSCs, but not in DG-derived cells. The TUDCA-induced neurogenesis effect, in turn,
was associated with an upregulation of specific differentiation-associated mitochondrial
events, including mitochondrial fusion mechanisms and mitochondrial biogenesis and
antioxidant defense. In agreement, subventricular administration of TUDCA in rats
showed a significant rise in proliferating NSCs in SVZ region with the concomitant
enhancement of early differentiating neural progenitors in this brain region.
Collectively, our data suggest a potential beneficial effect of TUDCA for impaired
neurogenesis-associated diseases, such as those occurring in ageing and
neurodegenerative diseases.
[1] Ming, G. L. and Song, H. Neuron, 2011, 70, 687.
[2] Keene, C. D.; Rodrigues, C. M.; Eich. T.; Chhabra, M. S.; Steer, C. J. and Low, W. C. Proc Natl Acad Sci
USA. 2002, 99, 10671.
[3] Xavier, J. M.; Morgado, A. L.; Rodrigues, C. M. and Solá, S. Cell Cycle. 2014, 13, 3576.

Supported in part by grant UID/DTP/04138/2013 from Fundação para a Ciência e a Tecnologia,
Lisbon, Portugal.
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The influence of CB1R synaptic plasticity and A1 receptor
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Endogenous neuromodulators as adenosine and endocannabinoids are important
regulators of neuronal activity. Manipulation of adenosine A1 receptor (A 1R) activity
affects the cannabinoid receptor [1] (CB1R)-mediated inhibition of synaptic
transmission at the hippocampus and CB1R-induced memory impairment, thus
suggesting an interaction between the two receptors (1,2,3). We now evaluated the
impact of A1R on CB1R-modulation of long-term potentiation (LTP).
Field-excitatory post-synaptic potentials (fEPSPs), were recorded from the CA1 area of
hippocampal slices taken from adult (8-18 weeks-old) adenosine A1 receptor wild type
(WT) or knockout mice (A1R KO), from heterozygous breeding pairs. LTP was induced
by electrical stimulation of the afferents with a strong--burst (ten 100Hz bursts, 4
stimuli, separated by 200 ms). The magnitude of LTP was quantified at 50-60 minutes
after -burst stimulation.
The magnitude of LTP was similar in slices from WT and A1R KO mice. However, LTP
was markedly impaired in slices from A1R KO mice in the presence of the CB1R
antagonist AM251 (1µM). This CB1R antagonist caused only a slight decrease in LTP
in slices from WT mice. The CB1R agonist WIN55,212-2 (0.5 µM) abolished LTP in
slices from both WT and A1R KO mice.
These results suggest that LTP requires a balanced activation of CB 1R and that CB1R
activation by endogenous cannabinoids is crucial for maintenance of LTP under
conditions of hampered A1R signalling.
[1] Hoffman AF et al (2010) J Neurosci 30:545
[2] Sousa VC et al (2011) Neuropsychopharmacology, 36:472.
[3] Panlilio LV et al (2012) Br J Pharmacol 165:2529.
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Resting state electroencephalographic (EEG) rhythms reflect the fluctuation of cortical
arousal and vigilance in a typical clinical setting, namely the EEG recording for few
minutes with eyes closed (i.e., passive condition) and eyes open (i.e., active
condition). Can this procedure be back-translated to C57 (wild type) and transgenic
mice for physiological and pathological aging studies? For the physiological aging,
EEG data were recorded from bipolar fronto-parietal electrode 25 young (4.56 months), 18 middle-aged (12-15 months), and 23 old (20-24 months) mice. For the
pathological aging, EEG data were recorded in 23 C57 mice (20-24 months) and 22
PDAPP mice (about 20-24 months), as well as in 73 C57 mice (about 12-24 months)
and 33 TASTPM mice (about 12-24 months). EEG power density was compared
between short periods (about 5 minutes) of awake quiet behavior (passive condition)
and dynamic exploration of the cage (active condition). Concerning the physiological
aging, the passive condition showed higher EEG power at 1-2 Hz in the old group than
that in the middle-age and young groups. Furthermore, the active condition exhibited a
maximum EEG power at 6-8 Hz in the old group and 8-10 Hz in the young group.
Concerning the pathological aging, compared to the C57 (WT) mice, PDAPP mice
showed a slowing of 6-10 Hz peak in the active condition. Furthermore, compared to
the C57 (WT) mice, TASTPM mice showed lower EEG power at 2-6 Hz in the passive
condition and at 8-10 Hz in the active condition. The present results suggest that the
on-going EEG rhythms of cortical arousal are useful to unveil neurophysiologic
mechanisms of cortical neural synchronization characterizing the physiological aging in
C57 (WT) mice, as well as the pathological cortical neural synchronization in
transgenic (PDAPP and TASTPM) mice.
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Schizophrenia is a severe psychiatric disorder that is associated with accelerated
ageing and early death. A number of Schizophrenia risk genes have been identified,
including heterozygous deletions in Neurexin1α, which encodes a pre-synaptic cell
adhesion molecule. Whether these genetic risk factors accelerate ageing is yet to be
determined. Here we utilised both fly and mouse models to investigate how Neurexin-1
hypofunction affects life span (fly only) and locomotor behaviour (open field) across the
life span. Flies were tested in open field at weekly intervals from 11 to 53 days old, and
mice at 6 and 12 months old. Neurexin-1 hypofunction in the fly significantly extended
life span. In both the fly and mouse Neurexin-1 hypofunction significantly increased
locomotor activity (walking distance and velocity) in males but not females. In mice this
hyperactivity was seen only in aged animals. By contrast, the effect was not
significantly influenced by age in the fly. Neurexin-1 hypofunction also increased
centrophobic behaviour in both model organisms (significantly decreased time spent in
the arena central zone). In the mouse this effect was seen only in males, whereas in
the fly it was seen in both sexes. In addition, this effect was only seen in aged flies,
while the effect was not influenced by age in mice. In contrast to our expectation, we
found that Neurexin-1 hypofunction increased lifespan in the fly. Our findings support
the evolutionarily conserved impact of Neurexin-1 hypofunction on hyperlocomotion
and centrophobism in flies and mice. The impact of Neurexin-1 hypofunction on these
measures is influenced by both sex and age. While some of these effects are
conserved, other measures are influenced differentially between the species. My
ongoing work which includes additional ages in mice, will contribute to our current
observations and further elucidate the mechanisms through which Neurexin-1
hypofunction impacts on ageing.
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Glycine is an inhibitory neurotransmitter in the spinal cord and brainstem, while GABA
acts in the brain.
Astrocytes are considered active elements at the tripartite synapse. By intracellular
calcium waves (ICW, the form of astrocytic excitability) they release gliotransmitters
and are able to modulate synaptic transmission. The ICW can be propagated per "gap
junctions” to other astrocytes, creating a rise in their calcium transients’ (Ca 2+T). This
astrocytic way of communication can occur spontaneously or in response to a
stimulus. Glycine receptor (GlyR) activation has important brain functions but its
expression in brain astrocytes and its effect upon Ca 2+T has never been studied.
The aim of this project is to explore GlyR expression and function in rat primary
cultures of cortical astrocytes.
Using primary cultures of cortical astrocytes, GlyR and gephyrin protein expression
was demonstrated (western blotting), GlyR subunits α1, α2 and β were identified
(qPCR) and GlyR and gephyrin localization in the cytoplasm and astrocytic processes
(immunofluorescence analysis) was confirmed. GlyR activation effect upon ATPinduced Ca2+T in astrocytes was demonstrated using calcium imaging experiments.
Glycine (500 μM), a GlyR agonist, caused a dose-dependent reduction in Ca2+T, being
the effect abolished by strychnine (0.8 μM), a GlyR antagonist; the observed effect is
regulated by Cl-. Intracellular calcium concentration regulates GlyR functionality (CPA
10μM and BAPTA-2AM 20μM). Impairment of GlyR anchorage at the cellular
membrane (nocodazole, 1 μM), which is microtubules dependent, led to a loss of GlyR
activation effect.
The results obtained suggest that astrocytic GlyR activation mediates an inhibitory
effect upon ATP induced Ca2+T, which is Cl- dependent, and requires GlyR anchorage
at the plasma membrane.
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Oxidative stress increases excitability of muscle spindle afferents, which derive from a
group of DRG neurons [1]. This finding is potentially very important, as enhanced
oxidative stress characterizes ageing, diabetes and diseases such as amyotrophic
lateral sclerosis. Sensory deficits are well documented for the first two conditions and
emerging in ALS patients [2].
Therefore, we are evaluating –by whole cell patch clamp recordings– the alterations of
the excitability of primary sensory neurons of dorsal root ganglia (DRG) exposed to
oxidative stress. Considering that in real life sensory stimuli overlap with background
random signals, or noise, we model this basic process in sensory perception using
stimulation paradigms in which electrical noise is superimposed onto depolarizing
current steps. Although counterintuitive, noise is widely exploited to enhance
perception across the animal realm, from invertebrates to humans. Such a
phenomenon represents a form of stochastic resonance (SR), a process whereby
superposition of noise onto a signal too weak to be detected by a sensor, makes it
detectable, provided that noise intensity lies in the range delimited by a bell-shaped
curve with a clear maximum. Initially developed to explain glaciations cycles in the past
million years [3], SR has been extensively applied to neurophysiology [4]. The
processes affected by noise remain however poorly defined.
We demonstrate that superimposition of external noise onto sub-threshold depolarizing
current steps influences action potential firing in DRG neurons. Under control
conditions, step + noise stimuli trigger more action potentials than steps alone and the
effect is maximal at intermediate noise levels, demonstrating that it is driven by SR.
However, in neurons exposed to chronic oxidative stress, SR is less readily
observable, suggesting that neuronal excitability is altered. The possible implications
of this phenomenon are currently being investigated.
[1] Delliaux S, Brerro-Saby C, Steinberg JG, Jammes Y, Pflugers Arch, 2009. 457, 877–884
[2] Iglesias C, Sangari S, El Mendili M-M, Benali H, Marchand-Pauvert V, Pradat P-F, BMJ Open, 2015. 5,
e007659
[3] Benzi R, Sutera A, Vulpiani A, J Phys A: Math Gen, 1981. 14, L453-L457
[4] Collins JJ, Imhoff TT, Grigg P, Nature, 1996. 383, 770
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Aging and Alzheimer’s disease (AD) are characterized by hippocampal alterations and
cognitive impairments. Such deficits are associated to a hippocampal adenosine
A2A receptors (A2AR) upsurge. We demonstrated that blocking A 2AR in aging and AD
models prevents, or even reverts, hippocampus-related impairments [1,2].
Consequently, hippocampal A2AR function dysregulation may drive some detrimental
processes leading to aging and AD. However, the underlying mechanisms are still
unknown. We generated transgenic rats with a neuronal-specific human A2AR
overexpression [tg(CaMKII-hA2AR)]. We then performed whole-cell patch-clamp and
field
extracellular
recordings
in
CA1
hippocampal
neurons
from
transgenic versus wildtype animals. To evaluate presynaptic effects, we measured
Paired Pulse Ratios (PPRs), which were reduced in tg(CAMKII-hA2AR) rats, suggesting
that A2AR overexpression enhances neurotransmitter release probability. A 2AR
blockade completely rescued these effects. Post-synaptically, tg(CaMKII-hA2AR)
animal exhibited a decreased AMPAR/NMDAR ratio. I-V currents show an alteration in
AMPAR and NMDAR channels gating properties, revealing a NMDAR increase in
function and an AMPAR decrease in function. We then evaluated the synaptic
plasticity: a low frequency stimulation train failed to induce long-term depression (LTD)
in tg(CaMKII-hA2AR) animals, and this was due to a NMDAR differential activation.
A2AR blockade abolished this shift in LTD. Altogether, these data show that A2AR
overexpression causes NMDAR overactivation leading to LTD disruption, as observed
in AD and aging models, strongly suggesting A 2AR overexpression is a key event in
AD- and aging-associated glutamatergic synaptic dysfunction.
Funding: MT-F: FCT/PhD Fellow (IMM-LisbonBioMed-PhD program; SFRH/BD/52228/2013);
LVL: iFCT; HM, PP: ATIP/AVENIR program-CNRS; PP: FRM.
[1] Batalha et al, Molecular Psychiatry. 2013, 18, 320-331.
[2] Laurent et al, Molecular Psychiatry. 2016, 21, 97-107.
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In the adult mammalian brain neurogenesis occurs mainly in two neurogenic niches,
the subventricular zone (SVZ) and the subgranular zone (SGZ) of the dentate gyrus
(DG) [1]. Strikingly, cannabinoid type 1 and 2 receptors (CB1R and CB2R) have been
shown to differently modulate neurogenesis [2]. However, the interaction between
CB1R and CB2R and its impact on neurogenesis has never been investigated. Results
from in vitro experiments, using SVZ and DG stem/progenitor cells from early postnatal
(P1-3) Sprague-Dawley rats, demonstrated that non-selective cannabinoid agonist
WIN55,212-2 (1µM) treatment promoted DG cell proliferation (measured by BrdU
staining) (P<0.01) but not SVZ cell proliferation. Moreover, the effect on DG cell
proliferation was blocked when cells were pre-incubated with CB1R (AM251, 1 µM) or
CB2R (AM630, 1µM) selective antagonists. Additionally, CB 1R selective activation
(ACEA, 1µM) promoted a significant increase in SVZ cell proliferation (P<0.001) while
only co-activation of CB1R and CB2R (ACEA+HU-308, 1µM) induced DG cell
proliferation (P<0.001). These effects were also abolished by CB 1R or CB2R selective
antagonists. Moreover, treatment with WIN55,212-2 induced SVZ and DG neuronal
differentiation (measured by NeuN staining) (P<0.01). Similarly, ACEA+HU-308 (1µM)
promoted a significant increase in SVZ and DG neuronal differentiation, and this effect
was blocked in the presence of CB1R or CB2R selective antagonists. Data suggests a
bidirectional cross-antagonism happening at distinct levels in SVZ and DG, in which
CB1R antagonists have the ability to block CB 2R agonist-mediated effects on
neurogenesis and vice-versa. In summary, our findings indicate a novel interaction
between CB1R and CB2R responsible for the modulation of neurogenesis in the two
major neurogenic niches. Ultimately, this may contribute to unravel the mechanisms
behind the action of endocannabinoids in the brain and to develop potential
cannabinoid-based proneurogenic therapeutic tools.
[1] Götz & Huttner, Nature Reviews. 2005. 6. 777-88
[2] Galve-Roperh et al. Progress in Lipid Research. 2013. 52. 633-50
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Temporal lobe epilepsy (TLE) is the most frequent form of refractory focal epilepsy,
and has been associated with dysfunctions in chloride homeostasis and in GABAergic
neurotransmission (1-3). Here, we describe for the first time the functional
relationships between GABA receptors type B (GABA BR) and type A (GABAAR) in
human temporal cortex and how TLE affects this aspect of GABAergic signalling. We
analyzed the changes observed upon GABABR activation in GABAAR-mediated
currents recorded in human temporal L5 pyramidal neurons. To highlight TLE-related
mechanisms, we studied GABAergic currents in human cortices from both TLE and
non-epileptic (NE) patients. Miniature inhibitory postsynaptic currents (mIPSCs) and
whole-cell GABAergic currents were recorded from human layer 5 pyramidal (L5)
neurons in slices from temporal cortex tissue obtained from therapeutic resections. We
describe for the first time a constitutive cross-talk between GABABRs and GABAARs in
human L5 neurons, which is lost in epileptic tissues. Baclofen, a selective GABA BR
agonist, induced the prolongation of mIPSC kinetics increasing the inhibitory charge of
a single synaptic event in L5 neurons from non-epileptic (NE) neocortex. This effect
was independent from K+ channels activation, inhibited by PTX or PKA blocker
KT5720, and mimicked by 8Br-cAMP application. Baclofen also prolonged the decay
of muscimol-evoked whole-cell currents recorded from L5 neurons of NE cortex, but
not from TLE tissues. Our results highlight the association of TLE with severe
functional changes of GABAergic signaling suggesting the hypothesis that selective
activation of a definite subset of non-presynaptic GABABRs may increase the net
inhibitory input without impairing the GABA release probability.
[1] Huberfeld G, et al; J Neurosci. (2007) 37:9866-9873.
[2] Loup F et al.; J Neurosci (2000). 20:5401-5419.
[3] Mazzuferi M, et al (2010) PNAS USA. 107:3180-3185.
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Voltage-gated ion channels are important mediators of physiological functions in the
central nervous system. Their activity influences neurotransmitter release, neuron
excitability, gene transcription, and plasticity, providing distinct brain areas with unique
physiological and pharmacological response, so the malfunction of these channels
leads to neurological and psychiatric diseases [1]. In our laboratory we use NaChBac,
a bacterial voltage-gated sodium channel [2], as a model for structure-function studies
of more complex vertebrate Na and Ca voltage-gated channels. The structure of
NaChBac is known and using site-directed mutagenesis we succeeded to change
dramatically its functional properties. We have generated mutant channels with varied
amino acid residue sequences in the selectivity filter (SF), and found out that the key
to ion selectively are negatively charged amino acid residues glutamate (E) and
aspartate (D). Our experiments show that increasing of the negative charge in SF
results in permeability for divalent cations and leads to such phenomena as divalent
blockade of Na+ current and anomalous mole fraction effect in mixed Na +/Ca2+
solutions. E to D substitution results in different permeation properties and lead to K +
conductance. According to a novel Coulomb blockade-based model proposed by our
collaborators physicists at the universities of Lancaster and Warwick (EPSRC grant
No. EP/M015831/1), we can not only understand better the molecular basis of
selectivity, permeability and conductance of ion channels [3], but also make directional
changes of these parameters. Developing models to understand the molecular basis of
their function is a key towards exploiting ion channels as drug targets. So, using our
approaches, we can 1) find out how mutations in the ion channels’ genes, which cause
a range of neurological disorders, can affect their properties and functions, and 2) our
results illustrate the potential to modify channels’ properties in developing the
therapeutic interventions.
1.
2.
3.

Zamponi GW. Nat. Rev. Drug. Discov. 2016, 15 (1), 19-34
Ren D et al. Science 2001, 294, 2372–2375
Kaufman IK et al. New J. Phys. 2015, 17, 083021
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Role of Ca2+ activated potassium channel (KCa3.1) in Amyotrophic
Lateral Sclerosis
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Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease that affects
the motor system. Although the etiology of ALS is not completely understood, several
evidences suggested that the activation of microglia and neuro-inflammation can play
an important role in disease progression [1]. Microglia are immune effectors in the
CNS that respond to pathological conditions and participate in initiation and
progression of neurological disorders. In the early stages of the disease, microglia
cells release neuroprotective molecules to prevent and contain neuronal degeneration,
but with the progression of the disease it has been shown that they become harmful,
releasing neurotoxic factors [2]. Recently, it has been demonstrated the involvement of
the Ca2+activated potassium channels at intermediate conductance (KCa3.1) in
microglia activation in different diseases [3] [4]. In order to investigate the role played
by KCa3.1 channels in modulating microglia activation state during ALS pathology, we
used hSOD1-G93A mice, a model extensively employed for preclinical studies in ALS.
To this end we chronically treated hSOD1G93A mice, with a specific inhibitor of
KCa3.1 channel (TRAM-34) from pre-symptomatic phase until end stage of the
disease. Preliminary data indicate that in hSOD1-G93A mice treated with TRAM-34
microglia showed a neuroprotective-like phenotype and these cells significantly
decreased pro-inflammatory molecule expression while increasing important antiinflammatory markers in comparison with untreated hSOD1-G93A mice.
[1] Gerber YN, Sabourin JC, Rabano M, Vivanco Md, Perrin FE. Early functional deficit and microglial
disturbances in a mouse model of amyotrophic lateral sclerosis. PLoS One. 2012;7(4):e36000. doi:
10.1371/journal.pone.0036000. Epub 2012 Apr 25.
[2] Weydt P., Yuen E. C., Ransom B. R., Möller T. (2004). Increased cytotoxic potential of microglia from
ALStransgenic mice. Glia 48, 179–182. 10.1002/glia.20062
[3] D’Alessandro G, Catalano M, Sciaccaluga M, Chece G, Cipriani R, Rosito M, Grimaldi A, Lauro C, Cantore
G, Santoro A, Fioretti B, Franciolini F, Wulff H, Limatola C. KCa3.1 channels are involved in the infiltrative
behavior of glioblastoma in vivo. Cell. Death Dis. 2013;4:e773.
[4] Grimaldi A, D'Alessandro G, Golia MT, Grössinger EM, Di Angelantonio S, Ragozzino D, Santoro A,
Esposito V, Wulff H, Catalano M, Limatola C. KCa3.1 inhibition switches the phenotype of glioma-infiltrating
microglia/macrophages. Cell Death Dis. 2016 Apr 7;7:e2174. doi: 10.1038/cddis.2016.73.
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Transcriptomic analysis identified novel pharmacotherapy
candidates to improve outcome after traumatic brain injury
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Traumatic brain injury (TBI) can cause severe cognitive deficits, physical changes,
sensory impairment, and trigger epileptogenesis leading to epilepsy. Currently,
molecular mechanisms leading to recovery after TBI are unknown and effective
pharmacotherapies to improve the outcome are lacking 1. After TBI the expression of
hundreds of genes is altered in the brain. Recently, transcriptomic alterations have
been used to identify novel candidate pharmacotherapies to treat cancer and other
diseases2. Our objective is to screen the chronic post-traumatic transcriptomic
changes in clinically relevant animal model and perform a bioinformatics analysis to
identify potential pharmacotherapies to improve the outcome after TBI. TBI was
induced to 5 rats and 5 sham operated rats served as a controls 3. Three months after
TBI, transcriptomic were measured by RNA-sequencing. Transcriptomic profile was
compared to expression profiles of Library of Integrated Cellular Signatures (LINCS) in
order to find compounds that improve post-TBI outcome. Database contains gene
expression profiles from cell lines treated with drugs and bioactive compounds. IPA
gene network analysis was conducted to 9 top pharmacotherapy candidates and 2
previously tested compounds (celecoxib and sirolimus)4. Interestingly, 5 candidates
were modifying expression of the tubulins. In addition, desmethyclompiramine
upregulated Nfe2l2, Nfkb2, and S100a4 similar to celecoxib which has demonstrated
favourable effects on epileptogenesis in vivo animal models. Our transcriptomic
analysis indicated downregulation of the tubulins after TBI, and previously inactivating
mutations of tubulins have been reported to associate with epilepsy and abnormal
neuronal migration and organization. To test whether pharmacotherapy candidates
could improve outcome after TBI, we are currently using in vitro neuroinflammation
model to test neuroprotective effects of canditates5.
[1] Dougall, D., Poole, N. & Agrawal, N. Cochrane database Syst. Rev. 2015, 12, CD009221.
[2] Sirota, M. et al. Sci. Transl. Med. 2011, 3, 96ra77.
[3] Kharatishvili, I., Nissinen, J. P., Intosh, T. K. M. C., McIntosh, T. K. & Pitkänen, A. Neuroscience. 2006, 140,
685–97.
[4] Lipponen, A., Paananen, J., Puhakka, N. & Pitkänen, A. Sci. Rep. 2016, 6, 31570.
[5] Gresa-Arribas, N. et al. PLoS One. 2012, 7, e45227.
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KCa3.1 channel inhibition sensitizes malignant gliomas to
temozolomide treatment
D'Alessandro Giuseppina 1,2, Grimaldi Alfonso 1, Chece Giuseppina 1, Porzia
Alessandra 3, Esposito Vincenzo 2,4, Santoro Antonio 4, Salvati Maurizio 4, Mainiero
Fabrizio 5, Ragozzino Davide 1,2, Di Angelantonio Silvia 1,6, Wulff Heike 7, Catalano
Myriam 1,2, Limatola Cristina 2,8
1

Department of Physiology and Pharmacology, Sapienza University of Rome, Piazzale Aldo
Moro 5, Rome, Italy. 2IRCCS Neuromed, Via Atinense 18, Pozzilli, Italy. 3Department of Molecular
Medicine, Sapienza University of Rome, Piazzale Aldo Moro 5, Rome, Italy. 4Department of
Neurology and Psychiatry, Sapienza University of Rome, Piazzale Aldo Moro 5, Rome, Italy.
5
Department of Experimental Medicine, Sapienza University of Rome, Piazzale Aldo Moro 5,
Rome, Italy. 6Center for Life Nanoscience Istituto Italiano di Tecnologia@Sapienza, Rome, Italy.
7
Department of Pharmacology, University of California Davis, 451 Health Sciences Drive, Davis,
USA. 8Pasteur Institute Rome-Department of Physiology and Pharmacology, Sapienza University
of Rome, Piazzale Aldo Moro 5, Rome, Italy. giuseppina.dalessandro@uniroma1.it

Malignant gliomas are among the most frequent and aggressive cerebral tumors,
characterized by high proliferative and invasive indexes. Standard therapy for patients,
after surgery and radiotherapy, consists of temozolomide (TMZ), a methylating agent
that blocks tumor cell proliferation. Currently, there are no therapies aimed at reducing
tumor cell invasion. Ion channels are candidate molecular targets involved in glioma
cell migration and infiltration into the brain parenchyma. In this paper we demonstrate
that: i) blockade of the calcium-activated potassium channel KCa3.1 with TRAM-34
has co-adjuvant effects with TMZ, reducing GL261 glioma cell migration, invasion and
colony forming activity, increasing apoptosis, and forcing cells to pass the G2/M cell
cycle phase, likely through cdc2 de-phosphorylation; ii) KCa3.1 silencing potentiates
the inhibitory effect of TMZ on glioma cell viability; iii) the combination of TMZ/TRAM34 attenuates the toxic effects of glioma conditioned medium on neuronal cultures,
through a microglia dependent mechanism since the effect is abolished by clodronateinduced microglia killing; iv) TMZ/TRAM-34 co-treatment increases the number of
apoptotic tumor cells, and the mean survival time in a syngeneic mouse glioma model
(C57BL6 mice implanted with GL261 cells); v) TMZ/TRAM-34 co-treatment reduces
cell viability of GBM cells and cancer stem cells (CSC) freshly isolated from patients.
Taken together, these data suggest a new therapeutic approach for malignant glioma,
targeting both glioma cell proliferating and migration, and demonstrate that
TMZ/TRAM-34 co-treatment affects both glioma cells and infiltrating microglia,
resulting in an overall reduction of tumor cell progression.
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Neuronal Adenosine A2A receptor overexpression induces agelike alterations in microglial and astroglial phenotypes
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Chronic stress, brain insult and Alzheimer’s disease share a common feature of
dysregulation of adenosinergic system, characterized by a long-term robust
upregulation of A2A receptors (A2AR) in cortical and hippocampal regions that leads to
excitotoxicity phenomena, dendritic retraction and memory and synaptic plasticity
impairment [1]. Although little is known on the mechanism involved in this A2AR
upsurge, different studies have found similarities between this type of dysregulation
and those found in aged animals [2,3], suggesting that this A2AR upregulation is an
early-aging phenotype and may be instrumental in driving neurodegeneration.
In order to clarify the involvement of different cellular subsets in the A 2AR hippocampal
dysregulation, we characterized glial cell phenotype in a model of transgenic rats with
a postnatal overexpression of human A 2AR conditional to the glutamatergic forebrain
neurons [Tg(CaMKII-hA2AR)], which displays age-like alterations in hippocampal
function, with cognitive, synaptic and molecular impairments that are reversed upon
A2AR blockade [1,4]. We found that human A2AR overexpression in forebrain neurons is
sufficient to drive significant changes in glial cell function, inducing a primed state of
microglia that resembles early states of activation process and an asthenic phenotype
of astrocytes. Therefore, the pathological process of A 2AR dysregulation derives from a
synergy of synaptic and glial dysfunction, mimicking features of hippocampal aging.
FUNDING: Fundação para a Ciência e Tecnologia (PTDC/BIM-MEC/4778/2014). LVL is an
Investigator FCT.
[1] Batalha et al, Molecular Psychiatry. 2013, 18, 320–331.
[2] Cunha et al, Neuroreport. 1995, 6, 1583–1588.
[3] Lopes et al, Journal of Neurochemistry. 1999, 73, 1733–1738.
[4] Batalha et al, Scientific Reports. 2016, 6, 31493
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LPS induced peripheral inflammation aggravates the outcome of
cerebral stroke in aged mice
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Cerebral stroke is one of the leading causes of disability and death. Aging influences
the outcome of stroke by inducing changes in the cerebral blood vessels, reducing the
number of mitochondria and increasing oxidative stress. Aging is associated with comorbidities such as atherosclerosis, diabetes and infections, all of which have
inflammatory condition as an important component. In this study we tested whether
peripheral inflammation induced by LPS would affect the outcome of stroke in young or
aged mice. Systemic inflammation was induced by intraperitoneal injection of 100
µg/kg of LPS in 4- and 20-month-old C57Bl/6J mice 30 minutes before permanent
middle cerebral artery occlusion. LPS induced inflammation increased the lesion size
specifically in aged mice as measured by MRI and led to impaired performance in
motor function tests. Levels of plasma pro-inflammatory cytokines were increased
specifically in aged ischemic animals with peripheral inflammation. Next generation
sequencing for micro-RNAs from peri-ischemic samples of the ischemic mice showed
a significant down regulation in miR-127 in the brains of the aged ischemic animals.
This study shows the importance of age and inflammation status on the outcome of
cerebral stroke, and is ongoing to clarify the importance of miR-127 in aging and
stroke.
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ALS is a motor neuron neurodegenerative disease. Neuromodulation by adenosine is
functionally disturbed in ALS (1). Vascular endothelial growth factor (VEGF) may
protect motor neurons in ALS (2). We now evaluated if there is any changes in the
levels of adenosine receptors (A1R and A2AR), VEGFA, VEGFB, and VEGF receptors
(VEGF-R1 and VEGF-R2) at the cerebral cortex (CTX) and spinal cord (SC) of a
model of ALS, SOD1(G93A) mice.
A qReal-time PCR was used to evaluate mRNA levels (n=3-7) and ligand binding
assays (n=5-7) were performed to evaluate the expression of A 1R protein levels. Presymptomatic (4-6 weeks old) and symptomatic (12-14 weeks old) mice were analysed
and data compared with age-matched wild type.
No changes were detected in CTX of pre-symptomatic and symptomatic mice for
mRNA levels of A1R and A2AR. Moreover, there was a decrease in receptor protein
levels in CTX of pre-symptomatic and symptomatic mice, with no change in the SC.
Regarding the mRNA levels of A1R in SC, there was a decrease in pre-symptomatic
and an increase in symptomatic mice.
At the CTX of pre-symptomatic mice, there was an increase in the expression of
mRNA levels for VEGFA and VEGFB with no change in the expression of mRNA for
VEGF receptors. In CTX of symptomatic mice there was a decrease of the mRNA
expression for VEGFA and VEGF-R2 and an increase of VEGFB. At the SC of presymptomatic mice there was an increase in mRNA levels of VEGF-R1 and VEGFB and
a decrease of mRNA levels of VEGFA in the SC of symptomatic mice.
Data suggest an early dysfunction on adenosine signaling, that occurs before disease
onset at CTX. Regarding VEGF, both at CTX and SC, the results indicate an early
dysfunction, with enhanced mRNA expression at pre-symptomatic phase, which
reverses to a decrease at the symptomatic stage.
[1] Nascimento F; Pousinha PA; Correia AM; Gomes R; Sebastião AM; Ribeiro JA. PLoS One, (2014),
(8):e104081
[2] Costa J; Gomes C; de Carvalho M. CNS and Neurological Disorders. Drug Targets, (2010), 9: 764 - 778
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microglial function according to the quality of the living
environment
Silvia Alboni1*, Silvia Poggini2*, Stefano Garofalo3, Giampaolo Milior3,4, Hassan El
Hajj5, Cynthia Lecours5, Isabelle Girard5, Steven Gagnon5, Samuel BoisjolyVilleneuve5, Maria Teresa Golia3, Nicoletta Brunello1, David P. Wolfer6, Cristina
Limatola7,8, Marie-Ève Tremblay5#, Laura Maggi3# and Igor Branchi2,6#
1

Department of Life Sciences, University of Modena and Reggio Emilia; 2Section of Behavioural
Neurosciences, Department of Cell Biology and Neurosciences, Istituto Superiore di Sanità,
Rome, Italy; 3Department of Physiology and Pharmacology, Istituto Pasteur-Fondazione Cenci
Bolognetti, Sapienza University of Rome, Italy; 4Inserm U1127, CNRS UMR7225, Sorbonne
Universités, UPMC UMR S1127, Institut du Cerveau et de la Moelle épinière, Paris 75013,
France; 5Axe Neurosciences, Centre de recherche du CHU de Québec, 2705, boulevard Laurier,
Québec, Canada; 7Pasteur Institute Rome-Department of Physiology and Pharmacology,
Sapienza University of Rome, Italy; 8IRCCS Neuromed, Pozzilli, IS, Italy.
Laura.maggi@uniroma1.it

It has been hypothesized that selective serotonin reuptake inhibitors (SSRIs), the most
common treatment for major depression, affect mood through changes in immune
function. However, the effects of SSRIs on inflammatory response are contradictory
since these act either as anti- or pro-inflammatory drugs. Previous experimental and
clinical studies showed that the quality of the living environment moderates the
outcome of antidepressant treatment. Therefore, we hypothesized that the interplay
between SSRIs and the environment may, at least partially, explain the apparent
incongruence regarding the effects of SSRI treatment on the inflammatory response.
In order to investigate such interplay, we exposed C57BL/6 mice to chronic stress to
induce a depression-like phenotype and, subsequently, to fluoxetine treatment or
vehicle (21days) while being exposed to either an enriched or a stressful condition. At
the end of treatment, we measured the expression levels of several anti- and proinflammatory cytokines and inflammatory mediators in the whole hippocampus and in
isolated microglia. We also determined microglial density, distribution, and morphology
to investigate their surveillance state. Results show that the effects of fluoxetine
treatment on inflammation and microglial function, as compared to vehicle, were
dependent on the quality of the living environment. In particular, fluoxetine
administered in the enriched condition increased the expression of pro-inflammatory
markers compared to vehicle, while treatment in a stressful condition produced antiinflammatory effects. These findings provide new insights regarding the effects of
SSRIs on inflammation, which may be crucial to devise pharmacological strategies
aimed at enhancing antidepressant efficacy by means of controlling environmental
conditions.
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Traumatic brain injury (TBI) is a brain insult caused by an external mechanical force. In
addition to primary injury, TBI causes secondary injury, including neuronal loss and
glial scarring, leading to comorbidies such as hippocampus-related memory decline.
We hypothesize that TBI causes chronical changes in hippocampal gene networks that
are regulated by microRNAs. We dissected the dentate gyrus of rats 3 months after
severe lateral fluid-percussion injury. The changes in gene expression were analysed
with Affymetrix microarray. The data was used to determine differentially expressed
genes that were targeted by the same microRNAs. The results were compared to
additional data sets from 32 h post-TBI or at 7 d, 14 d, 30 d and 90 d after status
epilepticus. Ingenuity Pathway Analysis revealed 18 up-regulated targets of miR-124,
suggesting a down-regulation of miR-124 (z-score=-4.176, p<0.01). Upregulation of
two genes, Plp2 and Stat3, was confirmed with RT-qPCR while the down-regulation of
miR-124 was confirmed with droplet digital PCR (p<0.05). When compared, the
upregulation of Plp2 and Stat3 correlated with downregulation of miR-124 (r=-0.647,
p<0.05; r=-0.629, p<0.05, respectively). In STRING analysis 7 of 18 miR-124 targets
(CDK6, GSN, LAMC1, TOM1L1, STAT3, TJP2, TLN1) were connected to belonged to
a STAT3 network. From the remaining targets PLP2, RBMS1 and ZFP36L2 belonged
to three additional networks with several differentially expressed proteins. Comparison
of different datasets with GSEA indicated that the targets of miR-124 are upregulated
from acute to chronic timepoints in different brain injury models. According to existing
literature these targets have crucial role in cellular fate determination, neurogenesis,
and neuroinflammation. Overall our analysis indicates that post-TBI down-regulation of
miR-124 affects several molecular networks connected to post-injury pathologies.
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Interleukin-15 drive interplay between NK cell and microglia
reducing glioma growth
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Mice exposed to standard (SE) or enriched environment (EE) were transplanted with
murine or human glioma cells and differences in tumor development were evaluated.
We report that EE exposure affects tumor size, increasing mice survival and enhances
cerebral level of IL-15 1. In glioma, microglia and infiltrating macrophages are induced
to produce factors contributing to tumor growth, maintaining an anti-inflammatory, protumor microenvironment. We now demonstrate that housing conditions directly affect
gene expression in CD11b+ cells in the brain of glioma bearing mice, with a
preferential expression of pro-inflammatory genes and the inhibition of antiinflammatory gene transcription. These modulations of gene expression were
dependent on NK cells, being absent in NK cell depleted mice, and were mimicked by
IL-15 administration with locally implanted osmotic pumps. Locally released IL-15 also
induced increased NK cell frequency in the tumor-containing cerebral hemisphere,
increased cell activation and IFNγ expression. Interestingly, we describe a key role for
IFNγ produced by NK cells in mediating environment-induced modulation of gene
expression in CD11b+ cells, thus defining a complete description of the mechanisms
linking environmental cues to the acquisition of a pro-inflammatory tumor
microenvironment in mouse brain. Contrasting glioblastoma progression, acting on
microglia activation state, could be a successful strategy to counteract not only the
disease but also tumor-associated issues. These results suggest alternative
approaches for glioma treatment.
[1] Garofalo et al., Nat. Comm. 2015)
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Fractalkine is able to induce change in the polarization state of
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Fractalkine (CX3CL1) is a chemokine expressed mainly by neurons while its receptor
(CX3CR1) is expressed by microglia. It was demonstrated that CX3CL1 is released by
injured neurons upon ischemia or excitotoxic insult 1,2 and is neuroprotective in
excitotoxic in vitro and in vivo models2,3. Nevertheless, in other contexts, it acts as
neurotoxic molecule, suggesting that its effect depends probably on the activation
state of its main target, the microglia. Evidences suggest that, during the progression
of ischemia, microglia change from an anti-inflammatory to a pro-inflammatory
phenotype4. In particular, the majority of newly recruited microglia at the site of injury
express anti-inflammatory genes, whereas cells expressing pro-inflammatory genes
predominate by about 1 week after injury5. Anti-inflammatory microglia is able to
produce cytokines and trophic factors that contribute to inhibiting inflammation and
promoting tissue repair while pro-inflammatory microglia is responsible of the
production of inducible nitric oxide synthase, pro-inflammatory cytokines and
chemokines, leading to neuronal death. In this view, given the different contribution of
pro- and anti-inflammatory microglia to brain repair, identification of extracellular
signals that trigger this phenotypic shift may lead to novel therapeutic strategy. For this
reason we decided to study if CX3CL1 itself is able to induce changes in the
phenotype of microglia. To do that, we used primary microglia cultures and CD11b +
cells isolated from ischemic wt and CX3CL1 knockout mice to investigate the ability of
CX3CL1 to modulate microglia polarization.
Our data suggest that CX3CL1 could act as a mediator of microglia polarization and its
ability to be either a neuroprotective or neurotoxic molecule might depend on the
activation state of microglia in the different phases of the disease; indeed, in absence
of constitutive CX3CL1/CX3CR1 signaling the activation state of microglia is modified
leading to a strong imbalance between neuroprotective and neurotoxic signals.
1. Chapman, G.A. et al. J. Neurosci. 2000, 20, RC87.
2. Limatola, C. et al. J. Neuroimmunol. 2005, 166, 19–28.
3. Cipriani, R. et al. J. Neurosci. 2011, 31, 16327–16335.
4. Hu, X. et al. Stroke. 2012, 43, 3063–3070.
5. Perego, C. et al., J. Neuroinflammation. 2011, 8, 174
6. Hu, X. et al. Nat. Rev. Neurol. 2015, 11,56–64.
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Plasma miR-124 as a potential biomarker for early diagnosis of
epileptogenic brain damage after TBI
Shalini Das Gupta [1], Niina Vuokila [1], Noora Puhakka [1], Asla Pitkänen [1]
1 Department of Neurobiology, Epilepsy Research Laboratory, A.I. Virtanen Institute for Molecular
Sciences, University of Eastern Finland, P.O. Box 1627, FIN-70211 Kuopio, Finland.
noora.puhakka@uef.fi

Traumatic brain injury (TBI) causes about 5% of all and 20% of acquired epilepsy.
Posttraumatic epileptogenesis occurs in parallel to the progression of secondary brain
damage, even days or months after TBI. Alterations in miRNA levels are predicted to
occur earlier in response to a disease state than conventional protein biomarkers, thus
making them attractive for detecting early stages of disease development, including
epileptogenesis. In order to assess the potential of miRNAs as plasma biomarkers for
posttraumatic epileptogenesis, we identified miRNAs which regulated brain
transcriptomic changes at 3 months after lateral fluid-percussion-induced (FPI) TBI,
that is, when rats are undergoing epileptogenesis. Bioinformatics analysis using
Ingenuity Pathway Analysis (IPA®) suggested brain-specific miR-124 as one of the
regulators of chronic transcriptomic upregulation. Next we characterized the levels of
miR-124 in the blood/plasma at different time points after TBI. Overall, in the controls,
the level of miR-124 in the blood was very low, being close to detection limit when
assessed using quantitative reverse-transcription PCR (qRT-PCR). The blood level of
miR-124 was elevated at 2 d after lateral FPI (FC=4.63, p<0.01) returning back to
normal by 2-months post-injury. Further analysis of miR-124 in plasma, sampled at 2d
post-TBI, using both droplet digital PCR (ddPCR) and qRT-PCR showed confirmed the
elevation in miR-124 levels (ddPCR: FC=1.37, p<0.05; qRT-PCR: FC=1.8, p<0.05).
Further, there was a good correlation between these two methods (ρ =0.74, p<0.01).
Receiver Operating Characteristic (ROC) curve indicated that plasma miR-124
distinguished the post-TBI rats from the sham-operated controls with an AUC of 0.817
for ddPCR (p<0.05) and 0.833 for qRT-PCR (p<0.05). Our analysis indicated that
elevated brain-specific miR-124 could be a good plasma biomarker candidate for TBI
and consequent epileptogenesis as it is concentration is low in normal animals. Further
analysis will reveal the potential of miR-124 as a biomarker for posttraumatic
epileptogenesis.
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Microglia represent cells of the brain innate immune system that are constantly
patrolling brain microenviroment in order to sense changes in brain homeostasis.
These are highly plastic cells with diverse phenotypes that can be beneficial or
detrimental in response to specific microenvironmental signals following brain injury.
The polarization of resident microglia has been described as a functional dichotomy:
M1-like polarization (inflammatory microglia) associated with the production of proinflammatory cytokines, chemokines, inducible nitric oxide synthase all of which can be
damaging to neurons [1]; alternative M2-like (anti-inflammatory microglia) capable of
producing anti-inflammatory cytokines, scavenge receptors and trophic factors that
contribute to inhibit inflammation and promote tissue repair [1]. At differences in brain
tumor such as glioblastoma, tumor derived molecules induce microglia/macrophages
polarization towards an M2-like phenotype characterized by the production of antiinflammatory, pro-invasive cytokines that promote tumor proliferation, angiogenesis
and invasion, in contrast to M1-like phenotype, carrying anti-tumor activities [2].
We found that chemokine CXCL16 and its receptor CXCR6 are expressed by cells of
the brain parenchyma, including microglia , and that CXCL16 is able to promote
neuroprotection acting on astrocytes [3,4]; moreover it has been reported that CXCL16
is upregulated in glioblastoma [5].
Since modulation of microglia polarization can offer new prospects for brain repair,
using primary microglia cultures, murine glioblastoma cells, wt and CXCR6 knockout
animals we investigated the ability of CXCL16 to promote microglia polarization, to
modulate neuroinflammatory polarization, and in the context of glioblastoma
microenviroment, to contribute to tumor induced microglia polarization, demonstrating
that CXCL16 represents a good candidate to modulate microglia polarization.
[1] Hu, X. et al. Nat. Rev. Neurol.,2015, 11:56–64.
[2] Charles NA et al. Glia. 2011 59:1169-80.
[3] Rosito M, et al. J Neurosci., 2012, 32:3154-63
[4] Rosito M et al. F.Front Cell Neurosci. 2014,8:193
[5] Ludwig A et al. J Neurochem. 2005;93:1293-303.
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Epilepsy is one of the most common neurological disorders [1]. The influence of
inflammatory processes on epilepsy has increased in the last decade and recent
studies show the contribution of astrocytes and microglia for the mechanisms of
seizure onset and recurrence, through the overproduction and release of proinflammatory cytokines [2,3]. Nowadays, inflammatory processes are considered
potential therapeutic targets for the development of antiepileptic drugs [4].
The aim of this study was to explore the progression of inflammatory markers within
the organotypic hippocampal slice model of epileptogenesis, where a detailed
functional characterization of spontaneous epileptiform activity was recently described
[5]. All assays were carried out in organotypic slices with 7, 14 and 21 days in vitro
(DIV).
Cell death evaluation showed a peak of cell degeneration in 14 DIV slices, which
coincided with the onset of seizure-like activity in this model. Concerning glia
activation, an upregulation of GFAP (specific marker of astrocytes), with glial scar
formation, was observed throughout culture time, while microglia changed from an
activated amoeboid form to a resting ramified state. Transcript analysis of the principal
pro-inflammatory cytokines, involved in seizure generation and propagation (IL-1β,
TNF-α and IL-6) and their receptors, revealed an increased expression through time in
culture, with the exception of TNFR1 which remained unchanged.
In summary, this work revealed an upregulation of inflammatory mediators, which was
consistent with the development of interictal- and ictal-like events in the organotypic
model of epileptogenesis. More specifically, gliosis and increased expression of
inflammatory mediators were shown.
[1] Fisher RS et al, Epilepsia. 2005, 46, 1698–9.
[2] Friedman A & Dingledine R, Epilepsia. 2011, 52, 33–39.
[3] Vezzani A et al, Experimental neurology. 2013. 244, 11–21
[4] Yu N, Liu H & Di Q, Current Neuropharmacology. 2013, 11(1), 114–27
[5] Dyhrfjeld-Johnsen J et al, Journal of clinical neurophysiology. 2010, 27, 418–24.

56
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Microglia are the resident immune cells of the central nervous system (CNS) with a
diversity of functions in supporting homeostasis of the brain. Improper microglial
activation is central to the pathology of multiple neurodegenerative diseases such as
Alzheimer’s disease (AD). Unlike other tissue macrophages, microglia do not originate
from monocytic progenitors, but derive from a primitive yolk sac macrophage lineage.
We present a physiologically relevant in vitro protocol for production of a high yield of
microglia-like cells from human induced pluripotent stem cells only in seventeen days.
These human induced pluripotent stem cell derived microglial-like cells (iPSCdMGs)
resemble primary fetal human microglia and recapitulate the functional characteristics
of in vivo microglia. We show that iPSCdMGs express a panel of microglial markers
and activate to phagocytose synthetic beads as well as to produce proinflammatory
cytokines in response to inflammatory stimulation. iPSCdMGs also spontaneously
phagocytose amyloid beta from ex vivo brain slices. We conclude that this sequential
differentiation protocol, that is mimicking stages of embryonic development, can
provide a practical system to study functionality of human microglial cells in multiple
genetic backgrounds.
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The protozoan parasite Trypanosoma brucei, the etiological agent of Human African
sleeping sickness, crosses the blood brain barrier resulting in neurological disturbance
including psychiatric symptoms and a characteristic disturbance of sleeping patterns,
followed by coma and death. Patients successfully cured of African sleeping sickness
continue to experience long-term neurological symptoms including sleep disturbance,
ataxia and psychiatric disorders. Currently, we have a very poor understanding of the
mechanisms through which Trypanosomes impact on the brain to induce
psychopathology. Trypanosomes cultured in vitro significantly deplete tryptophan from
the media, which they use in both protein synthesis and transamination reactions. In
the brain, tryptophan is the essential amino acid precursor of the neurotransmitter
serotonin and the hormone melatonin, which both regulate sleep. In addition,
tryptophan is an essential component of the kynurenine pathway, which has both
neuroprotective and neurotoxic branches. Thus, metabolism of tryptophan by the
parasites in the brain may directly interfere with host neurotransmission, by either
depletion of tryptophan in the brain, or through the production and secretion of
neuroactive metabolites, such as sleep inducing tryptophol. This work aims to identify
some of these potential biochemical targets, by using inducible RNA interference
(RNAi) to ablate trypanosome proteins putatively involved in tryptophan uptake and
metabolism. The effect of protein ablation upon tryptophan uptake, incorporation and
excretion will be monitored using HPLC- based metabolomics analysis.
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Glioblastoma Multiforme (GBM) is the most aggressive primary brain tumor. Current
therapies are unable to counteract the disease and patient survival times vary from six
to twelve months [1]. As in other cancer, also in GBM the immune system plays a key
role. Few tumor cells activate the immune response against the tumor, but when the
presence of glioma becomes a chronic stimulus, the tumor induces microglia, the
immune cells of the brain, to acquire an anti-inflammatory phenotype, which shuts
down the immune response against the tumor [2] and favors the progression of the
tumor itself.
A new winning therapeutic approach can be to induce immune cells to regain a proinflammatory phenotype [3]. Microglia and neurons communicate also by extracellular
vesicles (EVs). EVs are able to transport RNA and proteins from one cell to another to
move information [4]. Vesicles released from macrophage cells with the antiinflammatory phenotype convey anti-inflammatory information and, on the contrary,
vesicles arising from proinflammatory macrophages convey proinflammatory response
[5]. This led us to hypothesize the use of EVs derived from proinflammatory microglia,
as immunotherapy strategy against the progression of brain tumor. In vitro, we
analyzed the antitumor effect of EVs derived from proinflammatory or anti-inflammatory
microglia in term of tumor cells invasion and proliferation. We observed that antiinflammatory microglia derived EVs increased glioma cell proliferation and invasion,
while proinflammatory microglia derived EVs reduced glioma cell proliferation and
invasion. We inoculated glioma murine cells in the striatum region of brain of C57BL6
adult male mice and treated them with in situ infusion of EVs derived from
proinflammatory or anti-inflammatory microglia. Evs derived from proinflammatory
microglia were able to reduce the tumor volume. This result could be a hope to use
transfusion of immune cells in humans also for the treatment of GBM.
[1] Stupp R, Mason WP, van den Bent MJ, Weller M, Fisher B, Taphoorn MJ, Belanger K, Brandes AA, Marosi
C, Bogdahn U, Curschmann J, Janzer RC, Ludwin SK, Gorlia T, Allgeier A, Lacombe D, Cairncross JG,
Eisenhauer E, Mirimanoff RO N Engl J Med. 2005, 352, 987-996
[2[ Li W, Graeber MB. Neuro Oncol. 2012, 14(8), 958-78.
[3] Sica A, Mantovani A. J Clin Invest. 2012, 122(3), 787-95
[4] Budnik V, Ruiz-Cañada C, Wendler F. Nat Rev Neurosci. 2016, 17(3), 160-72.
[5] Garzetti L, Menon R, Finardi A, Bergami A, Sica A, Martino G, Comi G, Verderio C, Farina C, Furlan R J
Leukoc Biol. 2013, 95(5), 817-825.
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Extracellular vesicles (EVs), such as exosomes, are released to body fluids by all cell
types. EVs can be taken up by recipient cells in which their cargo can modulate
cellular functions. Altered vesicle secretion has been implicated in several pathologies,
including neurodegenerative disorders. However, the effect of ischemic stroke on EV
secretion is completely unknown. Continuously failing clinical trials suggest that
pathological mechanisms of stroke are still poorly understood. As EVs are appreciated
as important players in cell-to-cell communication and stroke is well known of its
progressive pathology and associated neuroinflammation, it is likely that EVs play a
role in stroke pathology.
The aim of this study was to investigate whether ischemic stroke alters the secretion of
EVs in the brain. Mice were subjected to permanent middle cerebral artery occlusion
after which the brains were collected and EVs isolated by sucrose density gradient
ultracentrifugation. The impact of EVs on microglial viability and cytokine secretion was
evaluated by MTT assay and cytokine bead assay, respectively. Exosome-like
morphology of EVs was shown by transmission electron microscopy and the amount of
EVs was measured by Nanoparticle Tracking Analysis.
Ischemic stroke increases the amount of EVs in the brain tissue at 2 hours postsurgery. Brain derived EVs increase microglial mitochondrial activity but do not alter
the activity of neurons. However, at 12 hours post-stroke this effect is lost also in
microglia, suggesting cell specific and time dependent changes in the cellular impact
of EVs after stroke. Further studies are needed to characterize molecular composition
of EVs, leading to better understanding of the specific mechanisms of EVs and their
relevance in stroke.
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Chemokines have several physio-pathological roles in the brain. Among them, the
modulation of synaptic contacts and neurotransmission recently emerged as crucial
activities during brain development, in adulthood, upon neuroinflammation and
neurodegenerative diseases. CXCL16 is a chemokine normally expressed in the brain,
where it exerts neuroprotective activity against glutamate-induced damages through
cross communication with astrocytes and the involvement of the adenosine receptor
type 3 (A3R) and the chemokine CCL2. Here we demonstrated for the first time that
CXCL16 exerts a modulatory activity on inhibitory and excitatory synaptic transmission
in CA1 area. We found that CXCL16 increases the frequency of the miniature
inhibitory synaptic currents (mIPSCs) and the paired-pulse ratio (PPR) of evoked
IPSCs (eIPSCs), suggesting a presynaptic modulation of the probability of GABA
release. In addition, CXCL16 increases the frequency of the miniature excitatory
synaptic currents (mEPSCs) and reduces the PPR of evoked excitatory transmission,
indicating that the chemokine also modulates and enhances the release of glutamate.
These effects were not present in the A3RKO mice and in WT slices treated with
minocycline, confirming the involvement of A3 receptors and introducing microglial
cells as key mediators of the modulatory activity of CXCL16 on neurons.
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Alzheimer’s disease, APP/PS1: impact on LTP
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Aging is a process characterized by cognitive decline, structural and functional
alterations in the hippocampus, being the main risk for Alzheimer’s disease (AD) [1].
During the aging process, there is an upsurge of adenosine A2A receptor (A2AR)
expression in cortical areas which is associated to cognitive defects [2]. A2AR are Gprotein coupled-receptors that have an important role in the establishment of
synaptic/cognitive impairments throughout ageing and in neurodegeneration,
particularly in AD. Blockade of A2AR or genetic deletion prevents some of the AD
phenotypes in animal models; namely LTD defects, synaptic toxicity or
neuroinflammation [3,4].
Our main goal was to study the impact of knocking out adenosine A 2A receptor in the
AD model, the APP/PS1 transgenic mice, on long-term potentiation (LTP).
We recorded field excitatory postsynaptic potentials (fEPSP) from Schaffer collaterals
– CA1 hippocampal synapse from 4 groups of mice previously subjected to cognitive
testing. The four groups were: wild type (WT), A2A receptor knockout (A2aR-/-),
APP/PS1 (APP/PS1) and APP/PS1 x A2A receptor KO (APP/PS1/A2AR-/-). We
stimulated LTP using theta burst stimulus (TBS) (10 trains of 4 pulses, 100Hz) and
assessed input/output response to evaluate changes in synaptic plasticity. We
observed that in response to TBS, the fEPSP slope was decreased in APP/PS1 mice
(n=4) compared to WT (n=4). This group also showed a shift to the right in the I/O
curve (n=3). We could not observe any significant effect of the A 2A KO in those
responses (n=4).
Altogether, APP PS1 transgenic mice show LTP impairments, which is correlated with
memory changes, as observed in AD. However, the deletion of A2AR did not improve
or reverse LTP induced by this particular stimulation protocol.
[1] Burke SN, Barnes CA. Neural plasticity in the ageing brain. Nat Rev Neurosci. 2006, 7(1),30-40.
[2] Cunha RA, Constantino MC, Sebastião AM, Ribeiro JA. Modification of A1 and A2a adenosine receptor
binding in aged striatum, hippocampus and cortex of the rat. Neuroreport. 1995, 6(11),1583-8.
[3] Canas, P.M., Porciuncula, L.O., Cunha, G.M., Silva, C.G., Machado, N.J., Oliveira, J.M., Oliveira, C.R., and
Cunha, R.A. Adenosine A2A receptor blockade prevents synaptotoxicity and memory dysfunction caused by
beta-amyloid peptides via p38 mitogen-activated protein kinase pathway. J Neurosci. 2009, 29, 1474114751.
[4] Laurent C, Burnouf S, Ferry B, Batalha V, Coehlo J, Baqi Y, Malik E, Marciniak E, Parrot S, Van der Jeugd
A, Faivre E, Flaten V, Ledent C, d’Hooge R, Sergeant N, Hamdane M, Humez S, Müller CE, Lopes LV,
Buée L & Blum D. A2A adenosine receptor deletion is protective in a mouse model of Tauopathy. Molecular
Psychiatry. 2016, 21(1),97-107.
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Background and aim. Abnormality of resting state electroencephalographic (EEG)
rhythms and oddball event-related potentials (ERPs) has been shown in amnesic mild
cognitive impairment (aMCI) and Alzheimer’s disease (AD) patients. This study tested
whether these EEG/ERP markers can be back-translated to healthy young volunteers
(Healthy) for initial stages of drug discovery in AD. Methods. Resting state eyesclosed EEG and auditory oddball ERP data were collected in the European IMI
PharmaCog project (Grant Agreement n°115009, www.pharmacog.org; Work
packages 1, 3, and 5). The recordings were performed in: (1) 124 aMCI patients
classified as 80 prodromal AD (MCI+) and 44 Control (MCI-) based on the Aβ42 level
in the cerebrospinal fluid; (2) 30 Healthy subjects after a chronic (15 days)
administration of Donepezil or placebo; and (3) 36 Healthy subjects before and after 1
night of sleep deprivation “challenge” (SD), followed by a single psychostimulant
(Modafinil) or placebo dose. EEG markers were spectral power density at the standard
delta, theta, alpha, beta, and gamma bands. ERP marker was the greatest positive
peak (about +400 ms after target stimuli) in posterior electrodes (P3b peak). Cortical
sources of the EEG/ERP markers were estimated by eLORETA freeware. Results.
Statistical results (p<0.05 corrected) showed that cortical sources of P3b peak and
resting state delta EEG rhythms were abnormal in MCI+ (prodromal AD) compared
with MCI- subjects. In Healthy subjects, Donepezil induced a generalized amplitude
reduction of cortical sources of posterior delta, theta, and alpha EEG rhythms. In
addition, SD “challenge” altered cognitive performance and cortical sources of the P3b
peak and delta/alpha EEG rhythms, while Modafinil partially recovered them.
Conclusions. In Healthy subjects, SD “challenge” made EEG/ERP markers
reminiscent of prodromal AD, while a psychostimulant recovered them. Donepezil
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might induce some “neural efficiency” (i.e. more selective activation in enhanced brain)
in the neurophysiological mechanisms generating EEG/ERP markers.

Fig. 1.
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Aggregation of Amyloid-β peptide (Aβ) into small oligomers, and into the amyloid fibrils
associated with senile plaques, is a key event in the pathogenesis of Alzheimer’s
disease. We have investigated the effects of nanoliposomes decorated with the retroinverso peptide RI-OR2-TAT (Ac-rGffvlkGrrrrqrrkkrGy-NH2) on the aggregation and
toxicity of Aβ. This retro-inverted peptide has been shown to bind to Aβ monomers and
to prevent their assembly into oligomers and β-pleated sheet fibrils [1, 2].
Remarkably low concentrations of Peptide Inhibitory NanoParticles (PINPs) were
required to inhibit the formation of Aβ oligomers and fibrils in vitro, with 50% inhibition
occurring at a molar ratio of ~1:2000 of liposome-bound RI-OR2-TAT to Aβ [3]. PINPs
also bound to Aβ with high affinity (Kd = 13.2 – 50 nM), rescued SHSY-5Y cells from
the toxic effects of pre-aggregated Aβ, crossed an in vitro blood-brain-barrier model
(hCMEC/D3 cell monolayer), entered the brains of C57/BL6 mice, and protected
against memory loss in APPSWE transgenic mice, in a novel object recognition test [3].
As the most potent Aβ aggregation inhibitor that we have tested so far, we propose to
develop PINPs as a potential disease-modifying treatment for slowing progression of
Alzheimer’s disease.
[1] Taylor M., Moore S., Mayes J., Parkin E., Beeg M., Canovi M., Gobbi M., Mann D.M.A. & Allsop D.
Biochemistry 2010, 49, 3261-3272.
[2] Parthsarathy V., McClean P.L, Hölscher C., Taylor M., Tinker C.L., Jones G., Kolosov O., Salvati E., Gregori
M., Masserini M. & Allsop D. PLoS ONE. 1993, 8(1): e54769. doi:10.1371/journal.pone.0054769
[3] Gregori M., Taylor M., Salvati E., Re F., Mancini S., Balducci C., Forloni G., Zambelli V., Sesana S., Michael
M., Michail C., Kolosov O.V., Tinker-Mill C.L., Sherer M., Harris S., Fullwood N.J., Masserini M. & Allsop D.
Nanomedicine: Nanotechnology, Biology, and Medicine. (in press)
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The second most common cause of dementia within the working-age population is
frontotemporal dementia (FTD). Molecular pathogenesis of FTD is suggested to
involve impairment of protein degradation pathways, including the proteasome, leading
to formation of intracellular inclusions containing e.g. TDP-43, FUS or ubiquilin
proteins. Here, we have studied the expression and function of C9ORF72, which is the
major genetic contributor of FTD and the motor neuron disease amyotrophic lateral
sclerosis (ALS), by utilizing overexpression of C9orf72 protein isoforms A and B and
induction of proteasomal stress by lactacystin treatment in SH-SY5Y human
neuroblastoma cells. The levels of both isoforms significantly increased after
proteasomal inhibition, suggesting that C9orf72 protein levels are regulated by
proteasomal degradation. There were no signs of C9orf72 aggregation in the cells.
Overexpression of isoform A specifically decreased the levels of endogenous ubiquilin1, a protein associated with the ubiquitin-proteasome system, in SH-SY5Y cells.
Moreover, fluorescence microscopy suggested that the isoforms A and B display
differential subcellular localization. These results imply the possibility that the two
isoforms have a different interactome and function. A recent report suggested that
C9orf72 may regulate endosomal trafficking of TrkB receptor, which regulates cell
survival signaling as well as mechanisms of memory formation. Our preliminary
examinations indicate differences in TrkB signaling pathway in SH-SY5Y cells
overexpressing isoform A. Future studies will provide further insights on the
physiological and pathophysiological functions of C9ORF72.
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Alzheimer’s Disease (AD) is the most common form of dementia worldwide and the
accumulation of amyloid-beta (Aβ) peptide in the brain is considered a main hallmark
of this disease [1]. In AD, Brain-derived neurotrophic factor (BDNF) signalling is
seriously impaired, which compromises its physiological functions: neuronal survival,
differentiation and plasticity [2]. Actually, decreased levels of BDNF and its TrkB FullLength receptor (TrkB-FL) were already described in several pathologies including AD
[3]. Recently, it was described that accumulation of Aβ peptide leads to calpain
overactivation and subsequent TrkB-FL cleavage. As consequence, TrkB-FL levels
decrease and two fragments are generated: a membrane-bound truncated receptor
(TrkB-T’) and an intracellular fragment (TrkB-ICD) [4]. Our recent experiments,
performed in human neuroglioma (H4) cell line and in primary rat cortical neurons,
revealed that: i) TrkB-ICD is a stable fragment (half-life time ~8h); ii) it accumulates
within the cell nucleus and iii) it has tyrosine kinase activity. Overall, these evidences
support the hypothesis that TrkB-ICD fragment might have a role on the
pathophysiology of disorders where calpains are overactivated, including AD, for
instance. Attending to the extremely relevant role of BDNF signalling for the
endogenous neuroprotection, it is crucial to evaluate whether the prevention of
calpains mediated cleavage of TrkB-FL is a good strategy to avoid the loss of BDNF
functions.
Accordingly, we performed structural predictions, using PEP-FOLD software [5], in
order to obtain a specific peptide to act as a substrate for calpains, a fusion peptide:
TAT-TrkB. Thus, using this approach, we will disclose whether the prevention of TrkBFL cleavage will be a feasible approach to avoid the loss of BDNF actions on
pathologies associated to exacerbate activation of calpain activity such as in AD.
[1] Huang Y and Mucke L. Cell. 2012; 148(6): 1204-22. [2] Huang EJ and Reichardt LF. Annu Rev Neurosci.
2001; 24: 677-736. [3] Ferrer I et al. J Neuropathol Exp Neurol. 1999; 58(7): 729-39. [4] Jerónimo-Santos A
et al. Cereb Cortex. 2015; 25(9): 3107-21. [5] Thévenet P et al. Nucleic Acids Res. 2012; Jul; 40: 288-293.
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One of the earliest pathological signs of Alzheimer’s disease (AD) is synaptic
dysfunction followed by loss of synaptic contacts in hippocampus and neocortical
regions. Septins, a highly conserved family of guanosine-5’-triphosphate-binding
proteins, play a central role in synaptic function, contributing to mechanisms, such as
axonal transport and vesicle trafficking. Our previous data showed that SEPT8
modulates β-amyloidogenic processing of amyloid precursor protein (APP) by affecting
intracellular sorting and accumulation of β-site APP-cleaving enzyme (BACE1) [1].
Previous studies also show that SEPT5 interacts with syntaxin-1 of the SNARE
complex and regulates synaptic vesicle (SV) localization at the presynaptic terminal
[2]. Furthermore, SEPT5 interacts with SEPT8, which in turn also has been suggested
to impact SV recycling. Thus, SEPT5 is a potential target for further studies in the
molecular pathogenesis of AD.
Here, we have investigated the possible alterations in SEPT5 mRNA and protein
expression in relation to the AD-related neurofibrillary pathology in the temporal cortex
of human brain. Furthermore, we investigated the potential effects of SEPT5 on APP
processing and amyloid-β (Aβ) production in human SH-SY5Y neuroblastoma cells,
mouse cortical neurons and APPswe/PSEN1∆E9 transgenic mouse cortical neurons.
Our data suggest that mRNA and protein expression of SEPT5 is moderately
decreased in relation to AD-related neurofibrillary pathology in the human brain, and
that the down-regulation of SEPT5 reduces soluble APPβ, Aβ, and APP C-terminal
fragments (APP-CTFs) levels in vitro.
Given the known mechanistic functions and interactions of SEPT5, our results suggest
that SEPT5 plays a role in the regulation of degradation of APP-CTFs. Further
mechanistic characterization of the potential role of SEPT5 in the early molecular
pathogenesis of AD are currently undergoing.
[1] Kurkinen KM, Marttinen M, Turner L, Natunen T, Mäkinen P, Haapalinna F, Sarajärvi T, Gabbouj S, Kurki M,
Paananen J, Koivisto AM, Rauramaa T, Leinonen V, Tanila H, Soininen H, Lucas FR, Haapasalo A, Hiltunen
M. J Cell Sci. 2016, 129, 2224-38.
[2] Marttinen M, Kurkinen KM, Soininen H, Haapasalo A, Hiltunen M. Mol Neurodegener. 2015,10. Review.
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Amyloid β induces BDNF loss of function by a mechanism
dependent on extrasynaptic NMDA receptors activation
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The brain-derived neurotrophic factor (BDNF) plays important functions in cell survival,
neuronal outgrowth, differentiation and plasticity. In Alzheimer’s disease (AD) BDNF
signaling is known to be impaired, which is in part due to the amyloid β (Aβ)-induced
truncation of its main receptor, TrkB-full length (TrkB-FL), by calpains. This results in
the formation of an intracellular domain (ICD) fragment and in the BDNF loss of
function[1,2]. Since calpains are Ca2+-dependent proteases, we hypothesized that Nmethyl-d-aspartate receptors (NMDARs), in particular extrasynaptic receptors
(eNMDARs) are a source of the increased intracellular levels Ca 2+ that induce their
activation. Indeed, eNMDARs are involved in cell death signaling pathways and are
known to be over activated in AD[3]. To test our hypothesis, we investigated if the
prevention of eNMDAR activation in primary rat neurons or hippocampal slices
exposed to Aβ could inhibit the truncation of TrkB-FL by calpains, restoring the
functions of BDNF upon synapses.
Our results showed that the inhibitor of eNMDAR, memantine, reduces significantly the
activation of calpains, leading to an increase in TrkB-FL levels and a decrease in ICD
levels. Importantly, the inhibition of eNMDAR prevented the loss of BDNF actions on
the number of dendritic spines in the presence of Aβ. Finally, the inhibition of eNMDAR
reestablished the capacity of BDNF to enhance long-term potentiation in hippocampal
slices, the physiological basis for learning and memory.
These findings highlight the functional consequence of the Aβ-induced cleavage of
TrkB-FL receptors and point eNMDAR activation as a source of increased Ca 2+
concentration that is involved in the truncation of TrkB-FL receptors.
[1] Kemppainen, S et al. Neurobiol Aging. 2012; 33: 1122 e23-39;
[2] Jeronimo-santos, A et al, Cereb Cortex. 2015; 25(9): 3107-21;
[3] Rönicke, R et al. Neurobiology of Aging. 2011; 32(12): 2219–28.
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Spectral on-going EEG markers in TASTPM mice are affected by
chronic administration of BACE-1 inhibitor in the Pharmacog
project
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Background and aim: Previous evidence of IMI PharmaCog project (Grant
Agreement n°115009, www.pharmacog.org) showed that delta (1-6 Hz) and theta (610 Hz) ongoing electroencephalographic (EEG) rhythms differed between freely
behaving C57 wild-type (WT) and transgenic mouse models Alzheimer’s disease (AD)
characterized by accumulation of Aβ42 in the brain, i.e. the TASTPM mice. Here, we
tested whether these EEG rhythms reflected the effects of chronic administration of
BACE-1 inhibitor in TASTPM compared with WT mice. Methods: In the PharmaCog
project, ongoing EEG data were recorded from a frontoparietal bipolar channel in 13
WT Vehicle, 12 WT BACE-1, 12 TASTPM Vehicle, and 13 TASTPM BACE-1 mice
(males; aged 8/9 months old at the beginning of treatment). All mice underwent to daily
administration of 10 mg/kg of BACE-1 or Vehicle (placebo) through tube feeding for
four weeks. Artifact-free EEG power density was compared between the first day (Day
0) and after four weeks (Week 4) of the drug administration. Results: In the Day 0, 2-8
Hz EEG power density was lower in TASTPM than WT mice as a reference of “normal”
EEG activity (p<0.05). In this framework, chronic BACE-1 inhibitor administration for
four weeks induced a significant decrease (p<0.05) of 2-10 Hz EEG power density in
the TASTPM but not the WT mice (Fig. 1). Conclusions: Ongoing EEG rhythms
characterized TASTPM mice before and after the chronic administration of BACE-1
inhibition for four weeks. The effects of BACE-1 on the TASTPM mice were not in the
direction of a “normalization” of EEG power density. This finding unveiled the
neurophysiological effect of BACE-1 on cortical arousal and enriched the “go-no go”
decision-making process about the use of this drug in clinical research.
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Magnetite Nanoparticles; Toxicity, Alzheimer’s Disease and
deposition in the human brain
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Magnetic iron nanoparticles including magnetite (Fe 3O4) are being explored for a range
of applications including cancer treatments, drug delivery and biomedical imaging [1].
These applications are being explored due to the unique physical properties of
magnetite such as its magnetic behaviour, surface charge and redox ability. As
progress is made into the application of these technologies, thorough investigation into
the effect of magnetite nanoparticles in the human body is required. Results of toxicity
studies conducted so far have been mixed; there are claims that magnetite
nanoparticles are non-toxic [2] whilst others observe toxicity in both cellular and mouse
models with toxicity [3] thought to be due to a combination of enhanced reactive
oxygen species production and dysregulation of iron homeostasis leading to oxidative
damage. Additionally, magnetite nanoparticles have been detected in the human brain
and have been implicated in neurological disorders including Alzheimer’s Disease. A
study conducted by our research group found magnetite nanoparticles in human brain
tissue [4], which possess a spherical structure that can only be formed under high
temperatures and thus come from an environmental source as opposed to biogenically
formed magnetite (also found in the human brain). Furthermore, there are indications
that magnetite enhances amyloid-beta induced toxicity [5], thereby implying a link
between magnetite and Alzheimer’s disease. To further develop this work, we plan to
assess the toxicity of both synthetic and environmentally derived magnetite
nanoparticles of varying sizes on SH-SY5Y neuroblastoma cells and glial cells. This
will provide an indication of whether or not the presence of magnetite in the brain is
associated with disease pathology of conditions such as Alzheimer’s disease.
Additional magnetic and electron microscopic analyses of human brain tissue will also
be conducted to compare to previous data and to compare the distribution across
different sections of the brain.
[1] Liu, G., Gao, J., Ai, H. and Chen, X. Small, 2013, 9, 1533–1545.
[2] Ankamwar, B., Lai T.C., Huang J.H., Liu R.S., Hsiao M., Chen C.H. and Hwu Y.K.. Nanotechnology 2010
21(7), 75102.
[3] Singh N, Jenkins GJS, Asadi R and Doak SH Nano Reviews, 2010, 1:10, 3402
[4] Maher, B. A.,Ahmed, I. A. M. ,Karloukovski, V. , MacLaren, D. A. ,Foulds, P. G. ,Allsop, D. ,Mann, D. M. A.,
Torres-Jardón, R. and Calderon-Garciduenas, L., Proceedings of the National Academy of Sciences, 2016,
113(39), 10797-10801.
[5] Teller, S., Tahirbegi, I. B., Mir, M. Samitier, J. and Soriano, J. Scientific Reports 2015, 5, 17261.
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Does neuronal hyperactivity decline with aging in amyloid plaque
forming APP/PS1 mice?
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It is well established that amyloid plaque forming mice with transgenic mutated human
APP show neuronal hyperactivity and epilepsy in their young adulthood; however, no
data exists yet whether the hyperactivity persists until old ages. Our own colony of
APPswe/PS1E9 transgenic mice shows premature deaths around 3 months of age,
but very seldom after 4 months of age. Further, our earlier microdialysis study revealed
declined stimulated glutamate release upon aging in both wild-type and transgenic
mice. This may reduce neuronal hyperactivity, and consequently, the risk of premature
death due to status epilepticus with advancing age. On the other hand, reduced
glutamate neurotransmission may contribute to memory impairment that we see
around 12 months of age in these mice.
Setting out from this hypothesis, we implanted 16 APPswe/PS1dE9 male mice and 16
wild-type littermates at the age of 14-16 months with cortical screw electrodes, small
electrodes bundles into medial frontal cortex, thalamus, hippocampus and visual
cortex and an EMG electrode on the neck muscles. Video-EEG was recorded for 2 h
during 1-4 days when the single mouse was freely moving in a metallic round arena
(diameter = 38 cm). Power spectral density (PSD) of EEG was calculated for three
behavioral states: movement, awake immobility and non-REM sleep (too little REM
was recorded to allow analysis), and was further divided into delta, alpha, low-gamma
and high-gamma frequency bands. The analysis is ongoing and the results will be
presented and discussed at the meeting.
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Finding modulators of neural stem cells for brain repair
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In restricted areas of the mammalian brain, new functional neurons are continuously
generated from neural stem cells (NSCs). In fact, in the adult brain constitutive
neurogenesis takes place in the subventricular zone (SVZ) of the lateral ventricles and,
at a lower magnitude, in the hippocampal subgranular zone (SGZ). Moreover, it was
shown that brain lesions or neurodegenerative disorders can stimulate these
neurogenic niches and the subsequent differentiation of new neurons or glial cells,
depending on the phenotype of the lost cells. Therefore, neurogenesis or gliogenesis
derived from NSCs has been proposed to constitute an endogenous neuroprotective
response aimed at reducing brain damage. Although our knowledge in relation with
neurogenesis and gliogenesis is increasing, our understanding is still limited in terms
of the factors available at stem cell niches that may regulate cell proliferation,
differentiation, survival, maturation and integration.
Among these factors are brain-derived neurotrophic factor (BDNF) and adenosine.
BDNF has been associated to the regulation of adult neurogenesis both from SGZ and
SVZ. On the other hand, adenosine, which is a known modulator of synaptic
transmission, has been much less investigated in terms of its influence over
neurogenesis. Therefore, we have characterized the trophic actions of A 2ARs on SGZ
and SVZ neurogenesis. Importantly, the impact of A 2ARs’ on BDNF actions during
these processes has been discriminated. Moreover, since the endocannabinoid
system and BDNF have both been implicated in the modulation of neurogenesis, we
have also studied the crosstalk between BDNF and cannabinoid receptors (CBRs).
Finally, we have also studied the interaction between A 2ARs and CBRs in postnatal
neurogenesis. Concerning oligodendrogenesis, we have been interested in the role of
A2AR activation in oligodendrocyte differentiation from subventricular zone (SVZ) NSCs
in vitro and in vivo.
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Neuroprotective effects of novel GLP-1 and GIP dual receptor
agonists in a mouse model of Alzheimer’s Disease
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Alzheimer’s Disease (AD) is a neurodegenerative disorder of the elderly, characterized
by extracellular deposition of beta-Amyloid (senile plaques), intracellular aggregations
of hyper-phosphorylated tau (neurofibrillary tangles), neuronal cell loss and impaired
cognitive function. The incretins GIP and GLP1 are hormones secreted from the
intestine after food ingestion. Incretin receptors are found in many different tissues,
including pancreas and the Central Nervous System. In the pancreas, incretin
receptor activation leads to increased insulin secretion and the GLP1-receptor analogs
Exenatide, Liraglutide and Albiglutide are approved type-II-diabetes drugs. In
transgenic mouse models of AD, GLP1 receptor analogs have been shown to lower
senile plaque load, decrease neuroinflammation and improve learning and memory
[1,2]. In a first short clinical trial, GLP1-analogue treatment prevented the decline of
Glucose utilization in the brains of AD patients that is normally associated with the
progression of the disease[3]. Dual agonists, a new generation of incretin analogues
that simultaneously activate both, the GLP1- and the GIP-Receptor, show better antidiabetic effects when compared to incretin analogues that act solely on the GLP1Receptor[4]. In this study, possible improving effects of dual agonist treatment onto
AD-like pathology in the APPswe/PSEN1dE9 mouse are studied in comparison to
treatments with analogues that act either solely on the GLP1-Receptor (Liraglutide) or
solely on the GIP-Receptor (Dala-GIP). Therefore 10-month-old APPswe/PSEN1dE9
mice have been treated for 8 weeks with daily injections of Dual Agonist, Liraglutide,
Dala-GIP or Saline. Then cognition and learning have been tested with the Open Field,
Novel Object Recognition Test and Morris Water Maze. Paired pulse facilitation and
long-term potentiation of the Ca3-CA1 field potential in the hippocampus have been
studied in-vivo. Senile plaque load, beta-amyloid and cytokine concentration, the
degree of neuroinflammation and synapse loss in the hippocampus and cortex of the
treated mice will be analyzed with confocal microscopy, ELISA and LUMINEX assays.
[1] McClean P, Parthsarathy V, Faivre E, Hölscher C (2011). The diabetes drug Liraglutide prevents
degenerative processes in a mouse model of Alzheimer's disease. The Journal of neuroscience . 31:65876594.
[2] Gengler S, McClean PL, McCurtin R, Gault VA, Hölscher C (2012). Val(8)GLP-1 rescues synaptic plasticity
and reduces dense core plaques in APP/PS1 mice. Neurobiol Aging. 33(2):265-76.
[3] Gejl M et al (2016). In Alzheimer's Disease, 6-Month Treatment with GLP-1 Analog Prevents Decline of
Brain Glucose Metabolism: Randomized, Placebo-Controlled, Double-Blind Clinical Trial. Front Aging
Neurosci. 2016;8:108. Epub 2016 May 24.
[4] Finan B et al (2013). Unimolecular dual incretins maximize metabolic benefits in rodents, monkeys, and
humans. Sci. Transl. Med. 5, 209ra151.
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Analysis of retinal aggregates of Alzheimer Disease-related
proteins and role of neuroinflammation
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Alzheimer Disease (AD) is the most common cause of dementia in the elderly. In the
pathogenesis of AD a pivotal role is played by two neurotoxic proteins, that aggregate
and accumulate in the brain: Amyloid Beta and p-tau [1]. It is known that accumulation
of these proteins and the consequent loss of neuronal cells begins 10-15 years before
any cognitive impairment [2]. Nowadays the election strategies for the diagnosis of AD
require expensive and invasive techniques, like TAC, PET and MRI but, when first
symptoms occurs, neurodegenerative processes are well advanced and therapies
have a very low efficacy . So, the aim of this study is to find new approaches to
anticipate and facilitate the diagnosis of AD. It has already been demonstrated that
protein aggregation occurrs in the aging retina [3], so we analysed retinal tissue of
triple transgenic AD mouse model (3xTg-AD) for the presence of Amyloid Beta and
pTau by immunofluorescence; we found that 3xTg mice had Amyloid Beta and pTau
aggregates in their retinal tissues (that were not present in wt mice) and that plaques
dimension increased with age. Moreover, we are also trying to find new cellular and/or
molecular targets to address drugs that could modulate AD-related neuroinflammation;
in particular, we are evaluating morphologic differences between retinal and brain
microglia during the progression of the disease.
Here we propose a less invasive and cheaper method to detect Amyloid Beta and
pTau aggregates based on the analysis of retinal tissue, that could anticipate the
diagnosis and the beginning of treatment.
[1] Masters CL, Simms G, Weinman NA, Multhaup G, McDonald BL, Beyreuther K. Amyloid plaque core protein
in Alzheimer disease and Down syndrome. Proc Natl Acad Sci U S A. 1985;82(12):4245-9.
[2] Jack CR Jr, Knopman DS, Jagust WJ, Petersen RC, Weiner MW, Aisen PS, Shaw LM, Vemuri P, Wiste HJ,
Weigand SD, Lesnick TG, Pankratz VS, Donohue MC, Trojanowski JQ. Tracking pathophysiological
processes in Alzheimer's disease: an updated hypothetical model of dynamic biomarkers. Lancet Neurol.
2013;12(2):207-16.
[3] Leger F, Fernagut PO, Canron MH, Léoni S, Vital C, Tison F, Bezard E, Vital A. Protein aggregation in the
aging retina. J Neuropathol Exp Neurol. 2011 Jan;70(1):63-8.
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Drugs developed to treat diabetes show neuroprotective effects in
Alzheimer’s and Parkinson’s disease
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Type 2 diabetes is a risk factor in the development of Alzheimer’s (AD) and
Parkinson’s disease (PD). Insulin desensitisation has been observed in the brains of
AD and PD patients. Analogues of Glucagon-like peptide-1 (GLP-1) and Glucosedependent Insulinotrophic Polypeptide (GIP) have been developed to treat type 2
diabetes. Long-acting analogues of GLP-1 have shown very promising results in
preclinical studies of AD and PD. The growth-factor signaling effects of incretins
induce cell repair, promote stem cell activation, reduce apoptosis, and promote
synaptic activity. GLP-1 and GIP analogues can readily cross the blood brain barrier.
Furthermore, there are GLP-1 mimetics on the market as a treatment for type 2
diabetes (liraglutide, Victoza®, exendin-4, Byetta®, lixisenatide Lyxumia®). We have
tested a range of analogues of GLP-1 and GIP which were effective in reducing the
hallmarks of AD in animal models. Amyloid plaque load, amyloid levels, synapse loss,
oxidative stress and the chronic inflammation response was reduced in the brain.
Memory formation and synaptic plasticity in the hippocampus was enhanced, as was
neuroprogenitor proliferation and neurogenesis in the dentate gyrus. We also tested
GLP-1 and GIP analogs in animal models of Parkinson’s disease. The drugs
prevented the motor impairment induced by chemical lesion, and rescued
dopaminergic neurons in the substantia nigra while reducing chronic inflammation and
apoptosis. Based on the encouraging pre-clinical evidence, several clinical trials are
currently under way, testing liraglutide or exendin-4 in AD and PD patients. A clinical
trial of liraglutide in AD patients showed good effects, and a larger trial is ongoing. A
clinical trial of exendin-4 in PD patients showed very promising protective effects,
including a clear improvement in the Mattis dementia rating scale. A trial testing
liraglutide in PD patients has just started. Therefore, incretin analogues show great
promise as treatments of neurodegenerative disorders.
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Advances in information technology have enabled the use of novel data-intensive
analysis techniques in biomedical research. At the same time, the amount of available
data is increasing rapidly, and different data sources such as registries, -omics, social
media and quantified-self technologies produce massive amounts of new data. When
considering these amounts of data and the time-dependencies and interactions
between different variables, new computational strategies are needed. Our aim is to
develop an efficient strategy for survival analysis incorporating time dependent
variables, multiple predictors and interactions between the predictors as well as
multiple outcomes. We test these approaches on a large nation-wide drug purchase
registry data.
As part of the MEDALZ project (MEDication use and ALZheimer’s disease), we use
data from the Finnish Social Insurance Institute to study the effects of drug interactions
in a cohort with subjects diagnosed with AD (n=70,662) and 1-4 non-AD comparison
subjects for each case (n=200,920). The data includes purchase reimbursement
information and modelled usage periods for 680 drugs, and information on different
adverse event outcomes.
The extension of the Cox proportional hazards model with time-dependent covariates
allows us to model the effect of drug usage on the hazard of event occurrence, but
special attention must be placed on the computational intensity of the required datatransformations and analyses. The MEDALZ data itself contains hundreds of
thousands of subjects, millions of drug usage periods and when considering
interactions of pairs of just two drugs, 680*(680-1) / 2 = 230 860 individual analyses.
This massive amount of data and large number of analyses requires efficient data
transformations, memory considerations and parallelization of the data analysis.
We aim to develop an efficient pipeline for survival analysis, and test it with drug
interaction analyses. We present the current status of the work with preliminary results.
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Sequential self-control task performance: the role of both
motivation and age on self-control ability over time
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Self-control, which involves behavioural regulation, is part of the self’s executive
control system, of the dorso-lateral-prefrontal-cortex. Although important and regularly
used, self-control is effortful and performance wanes over time. When completing two
sequential self-control tasks, the first is performed well but typically performance
deteriorates in the second. The strength model suggested that glucose fuels selfcontrol and gets depleted through exertion. However recent research suggests that
motivation more powerfully predicts self-control performance. Currently, we explored
the role of motivation by administering two consecutive self-control tasks; a video task
then incongruent Stroop task. Additionally, we investigated age effects, as previous
research has primarily examined younger aged samples and research is lacking with
older adults. We addressed this using 18-85 year-old participants. Results are
discussed based on whether they can be replicated across the life span. The
relationship between age and motivation on self-control is assessed and whether
heightened motivation counteracts performance deterioration.
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Background: Metabolomics analyses are an integral part of modern biomedical
research. Metabolomics data produced by different platforms such as LC-MS, contain
many missing values that occur either due to technical reasons, or because the
concentration of some metabolites are below the detection limit of the instrument [1].
No matter the reason how these missing values occur in the data, many of the
classical statistical methods used to analyse metabolomics data require a complete
data matrix. One way to overcome this problem is to use imputation methods that
complete the dataset matrix by replacing missing values with plausible estimates, and
therefore enable statistical analysis. Three types of missigness exists; missing
completely at random (MCAR), missing at random (MAR) and missing not at random
(MNAR) [2] and for each type of missingness numerous imputation methods [3] have
been design to estimate them. On the other hand, all these missing data estimation
algorithms have a major effect on the outcome of data analysis so a wrong choice of
an imputation method can lead to biased results. Therefore, there is a need for new
imputation strategies that account for the type of missingness for each metabolic
compound and selects the best imputation method for each of them.
Methods: We propose a novel hybrid imputation strategy that estimates the nature of
origin of a missing value that occurs in the data and jointly uses the most appropriate
imputation methods to obtain a complete data matrix. Simulated and real
metabolomics data is used to evaluate the results of imputation.
Results: Based on our preliminary results, correctly detecting the type and amount of
missingness and using this information to select a correct imputation method, has a
great effect on the accuracy of the data imputation.
[1] Pedreschi, R., M. L. Hertog, S. C. Carpentier, J. Lammertyn, J. Robben, J. P. Noben, B. Panis, R. Swennen
and B. M. Nicolai (2008). "Treatment of missing values for multivariate statistical analysis of gel-based
proteomics data." Proteomics 8(7): 1371-1383.
[2] Rubin, D. B. (1976). "Inference and missing data." Biometrika 63(3): 581-592.
[3] García-Laencina, P., J.-L. Sancho-Gómez and A. Figueiras-Vidal (2010). "Pattern classification with missing
data: a review." Neural Computing & Applications 19(2): 263-282.
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Do children with autism spectrum disorder use shape to
constrain word generalisation?
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Children with Autism Spectrum Disorder (ASD) have defining language impairment
that can severely affect their ability to communicate. In typical development, early
emerging language constraints help children narrow down referential possibilities so
they easily learn word-referent mappings. Here we examine a predominant constraint,
the ‘shape bias’ (generalizing names to objects that share the same shape) in children
with ASD. Sixty-two children with ASD, 66 typically developing children, and 44
children with other developmental disabilities matched on mental age were split into a
‘name’ or ‘no-name’ condition. In both conditions, children were shown a novel target
object that was either named (e.g. “this is a dax”) or simply provided with an attentional
cue (e.g. “this is nice”). Children were asked to find another referent from a shape,
texture, or colour matched object array. Typically developing children extended the
label to the shape match in both conditions, but children with ASD and DD extended
the word only when the object was named, supporting associative learning of words in
atypical populations. A median split for chronological age revealed an autism specific
delay in using the strategy. Results are discussed in terms of the theoretical
underpinnings of early lexical acquisition in ASD and implications for an early word
learning trajectory.
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Abnormalities of cortical neural synchronization mechanisms in
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diseases: an EEG study
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The aim of this retrospective exploratory study was that resting state eyes-closed
electroencephalographic (rsEEG) rhythms would characterize brain arousal in patients
with dementia due to Alzheimer’s disease (ADD), Parkinson’s disease (PDD), and
Lewy body (DLB).
Clinical and rsEEG data of 42 ADD, 42 PDD, 34 DLB, and 40 healthy elderly (Nold)
subjects were available in an international archive. Demography, education, and Mini
Mental State Evaluation (MMSE) score were matched between the patients’ groups.
Individual alpha frequency peak (IAF) determined the delta, theta, alpha1, alpha2, and
alpha3 frequency bands. Fixed beta1, beta2, and gamma bands were also considered.
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Exact low-resolution brain electromagnetic source tomography (eLORETA) estimated
the rsEEG cortical sources. Receiver operating characteristic (ROC) curve classified
these sources across individuals.
Compared to Nold, IAF showed marked slowing in PDD and DLB and moderate in
ADD. Furthermore, all patients’ groups showed lower posterior alpha 2 source
activities. This effect was dramatic in ADD, marked in DLB, and moderate in PDD.
These groups also showed higher occipital delta source activities, but this effect was
dramatic in PDD, marked in DLB, and moderate in ADD. The posterior delta and alpha
sources allowed good classification accuracies (about 0.85-0.90) between the Nold
and diseased individuals and between the ADD and PDD patients.
We concluded that in quiet wakefulness, delta and alpha sources unveiled different
spatial and frequency features of the cortical neural synchronization underpinning
brain arousal in ADD, PDD, and DLB patients. Future prospective cross-validation
studies will have to test these rsEEG markers for clinical applications and drug
discovery.
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Understanding Sensory Processing in Early Development
Smith, E1, Reid, V2, Crawford, T3, & Thomas, M4.
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Schizotypy is a construct used to describe clusters of personality dimensions within the
general population that display a predisposition to schizophrenia spectrum disorders
(SSD) (Claridge, 1997). Atypical performance in specific event-related components
has been shown by individuals with SSD, and also in their first-degree relatives, or
those at high-risk of development (offspring of diagnosed individuals) (Carlson and
Fish, 2005). Performance in an auditory paired-tone paradigm and facial emotion
expression tasks will be examined in 6-month-old infants and their caregiver, who
display a significant schizotypy score. The auditory paired-tone paradigm will measure
the participant’s sensory gating abilities, which display atypical P50 components in
those with SSD and their first-degree relatives. It is thought that those with higher
schizotypy scores will display similar abnormalities, but to a lesser degree. Individuals
with SSD also show atypical abilities in facial emotion expression perception (Li et al.,
2010). It is expected that increased negative-central components will be observed in
the infants of caregivers with schizotypy scores. Additionally, we predict that the
looking behaviour in the latter half of this visual paradigm for infants of schizotypal
caregivers will feature increased looking towards happy faces due to this being more
novel, whereas low-risk infants will look longer towards fearful faces as they have little
interaction with this expression in everyday life. A 5-minute period of free-play between
the caregiver and infant will be observed, and baseline frequencies will be examined.
During free-play, interactions take place that focus on the caregivers’ ability to read the
child’s behaviour with reference to the likely internal states governing that specific
behaviour. This is known as mind-mindedness (Meins, 1997). The baseline
frequencies will be analysed as a function of mind-related comments made by the
caregiver, and attachment type of the infant and caregiver, which will be examined
using a series of questionnaires.
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Transcriptomic and proteomic assessment of human temporal
cortical samples with respect to AD-related neurofibrillary
pathology
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Integration of different omics levels is required for the elucidation of factors conferring
risk for complex diseases such as Alzheimer’s disease (AD). Therefore, to outline key
biological processes and genes associated with AD, we performed comprehensive
transcriptomic, proteomic, and phosphoproteomic analysis of post-mortem human
temporal cortical samples (n=36-60) with respect to AD-related neurofibrillary
pathology. To characterize the data, we performed clustering analysis to identify
relevant transcript and protein expression profiles, in relation to the pathology. The
transcripts and proteins contributing to the different expression profiles were identified,
and further characterized using enrichment analysis to identify related pathways and
biological processes, highlighting phenomena such as synaptic transmission and
nervous system development. In addition, transcriptomics and proteomics profiles
were compared to each other to study common themes and differences between the
different levels of information. Finally, integration of the phosphoproteomic data
allowed for the identification of disease relevant kinases and alterations in their
phosphorylation targets. In conclusion, the dataset enables for a global perception of
changes in the transcriptomic, proteomic, and phosphoproteomic level, in relation to
AD-related neurofibrillary pathology, providing a unique opportunity for identification of
AD relevant pathways and genes.
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The Gap-effect in people with dementia: A longitudinal eyetracking study
Trevor J. Crawford, Alex Devereaux, Steve Higham, Claire Kelly
Department of Psychology, Centre for Ageing Research, Lancaster University, United Kingdom

Background and Objectives of the Study: Eye tracking provides a convenient and
promising biological markerof cognitive impairment in patients with neurodegenerative
disease. Here we report a longitudinal study of saccadic eye movements in a sample
of patients with Alzheimer’s disease and elderly control participants who were
assessed at the start of the study and followed up 12-months later.
Methods: Eye movements were measured in the standard gap and overlap
paradigms, to examine the longitudinal trends in the ability to disengage attention from
a visual target. The Mild-to-moderate dementia group (N=14; age range = 71-88; mean
= 78.21; SD = 4.4; male n=7; female n=7). The Elderly (EC) group participants (N=25;
age range = 62–80 years ; mean = 70.6; SD = 4.9; male n=8; female n=17).
Results: Overall patients with Alzheimer’s disease had slower reaction times than the
control group. However, after 12-months, both groups showed faster and comparable
reductions in reaction times to the gap, compared to the overlap stimulus. Interestingly,
there was a general improvement for both groups with more accurately directed
saccades and speeding of reaction times after 12-months.
Conclusions: Eye movements provide a potentially useful methodology for monitoring
the cognitive assessment, but there have been few longitudinal studies to evaluate the
viability as tool for monitoring the progression of Alzheimer’s disease. A carefully
selection from the multiple oculomotor paradigms that are now available and are
grounded detailed neurophysiological and brain imaging research have opened up
new opportunities for gaining new insight into the complexities of cognitive changes in
Alzheimer’s Disease.
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Common data elements and data management: Remedy to cure
underpowered preclinical studies
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Lack of translation of data obtained in preclinical trials to clinic has kindled researchers
to develop new methodologies to increase the power and reproducibility of preclinical
studies. A common data element (CDE) is a pre-defined variable which is common for
multiple datasets across different studies. The use of CDEs can facilitate
harmonization of data collection and analysis, for which they have been used for a
long time in clinical studies testing anti-seizure drugs. EPITARGET is a European
Union FP7-funded research consortium composed of 18 partners from 9 countries of
which main research objective is to identify biomarkers and develop treatments for
epileptogenesis. As the first step of harmonization of procedures between laboratories,
EPITARGET consortium working groups were established for designing projecttailored CDEs and case report forms (CRFs) to be used in data collection and
analysis. Eight major modules of CRFs were developed, presenting >1000 data points
for each animal. [1] These CDEs present the first single-project effort for harmonization
of preclinical data collection and analysis in epilepsy research. The CDEs were further
implemented for constructing a data dictionary for a browser-based, metadata-driven
database. In addition, it is important to note that data management also plays an
essential role in research, and good data management practices support scientific
discovery. We are anticipating the future challenges and requirements in a larger-scale
preclinical harmonization of epilepsy studies, including training, data management
expertise, cost, location, data safety and continuity of data repositories, and incentives
motivating for the use of CDEs.
[1] Lapinlampi, N. et al. Epilepsy Research. 2016, 129, 87-90.
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Association between EEG/ERP and CSF markers in prodromal
Alzheimer’s Disease in the Pharmacog project
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Background and aim: Resting state electroencephalography (EEG) and oddball
event-related potentials (ERPs) show abnormal markers in groups of amnesic mild
cognitive impairment (aMCI) and Alzheimer’s disease (AD) patients (Babiloni et al.,
2014, Curr Alzheimer Res. 2014). This study reports the differences in these
EEG/ERP markers in aMCI sub-groups classified based on “positivity” (+, prodromal
AD), “intermediate level” (int.) or “negativity” (-) in CSF Aβ42, Aβ42/t-tau, and Aβ42/ptau. Methods: Resting state eyes-closed EEG (N=124) and auditory oddball ERPs
(N=104) were recorded in aMCI subjects in the European IMI PharmaCog project
(Grant Agreement n°115009, www.pharmacog.org, E-ADNI). EEG markers were
global power spectral density at the standard delta, theta, alpha, beta, and gamma
bands. ERP marker was the greatest positive peak (about +400 ms after target) in
posterior electrodes (P3b peak). Cortical sources of the EEG/ERP markers were
estimated by eLORETA freeware. Results: The resting state EEG markers showed
more active global delta sources in the MCI+ than the MCI- group in all 3 classification
thresholds (p<0.05 corrected; Fig. 1). The ERP markers showed less active posterior
parietal and cingulate sources in the MCI+ than the MCI-int and MCI- group for 1
classification threshold (Aβ42/t-tau; p<0.05 corrected; Fig. 1). Conclusions: Resting
state EEG rhythms and auditory oddball ERPs may reflect prodromal AD in a subgroup of aMCI subjects (MCI+). These markers may unveil a “neurophysiological
frailty”, namely abnormal mechanisms of cortical neural synchronization regulating
cortical arousal in quiet wakefulness vigilance (resting state EEG) and attention/short
term episodic memory demands (ERPs). Future studies should weight the contribution
of the present EEG/ERP markers in the PharmaCog biomarker matrix of prodromal
AD.
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Intestinal Atrophy Following Loop Ileostomy is Associated with
Dysbiosis E. L.
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1

Division of Biomedical and Life Sciences, Lancaster University; 2Lancashire Teaching Hospital
NHS Trust. Correspondence: rachael.rigby@lancaster.ac.uk

Objective: Around 9000 loop Ileostomy procedures are performed annually in the UK.
In the majority of cases the intestine is rejoined approximately 12 months later.
Defunctioned ileum becomes atrophied and frequently fibrotic, making the reversal
surgery more difficult and delaying functional recovery, thus impacting on quality of life
and increasing NHS costs. This study aimed to investigate the morphological and
microbial changes that occur in the defunctioned intestine following loop ileostomymediated faecal stream diversion.
Design: Functional and defunctioned ileal resection tissue was obtained at the time of
loop ileostomy closure. Intrapatient comparisons, including histological assessment of
morphology and epithelial cell proliferation, were performed on paired samples utilising
the functional limb as control. Mucosal-associated microflora was quantified via
determination of 16S rRNA gene copy number using qPCR analysis. Luminalassociated microflora was profiled via DGGE with Sanger sequencing and qPCR
analysis to genus and phylum level, respectively.
Results: Reduced villus length 47% ± 3% (n=9, p≤ 0.001) and proliferation 23.7% ±
3.6% (n=5, p≤ 0.01) confirmed atrophy of the defunctioned ileum. DGGE analysis
revealed that the microflora within defunctioned ileum is less diverse and convergence
between patient flora patterns within defunctioned intestine was observed. Candidate
Genera, notably Clostridia and Streptococcus, reduced in relative terms in
defunctioned bowel.
Conclusion: Ileostomy-associated nutrient deprivation results in dysbiosis and
impaired intestinal function in the defunctioned ileum. Altered host-microbial
interactions at the mucosal surface likely contribute to the deterioration in function and
thus may underpin numerous postoperative complications. Strategies to sustain the
microflora prior to reanastomosis should be investigated.
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We tested the hypothesis that the cortical sources of resting state eyes-closed
electroencephalographic (rsEEG) rhythms would reveal different abnormalities in
cortical neural synchronization in groups of patients with mild cognitive impairment due
to AD (ADMCI) and PD (PDMCI) as compared to healthy subjects. The rsEEG data
were recorded in ADMCI, PDMCI, and cognitively normal elderly (Nold) subjects (N=50
in any group). Age, gender, and education were carefully matched in the three groups.
The Mini Mental State Evaluation (MMSE) score probing global cognitive status was
matched between the ADMCI and PDMCI groups. Individual alpha frequency peak
(IAF) was used to determine the delta, theta, alpha1, alpha2, and alpha3 frequency
band ranges. Fixed beta1, beta2, and gamma bands were also considered. Exact lowresolution brain electromagnetic source tomography estimated the rsEEG cortical
sources. Receiver operating characteristic curve (ROCC) classified these sources
across individuals. Results showed that compared to the Nold group, the occipital and
parietal alpha2 and alpha3 source activities were more abnormal in the ADMCI than
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the PDMCI group while the parietal and frontal delta source activities were more
abnormal in the PDMCI than the ADMCI group. The parietal delta and alpha sources
correlated with the MMSE score and correctly classified the Nold and diseased
individuals (>0.80 area under the ROCC). In conclusion, the PDMCI and ADMCI
patients showed different features of cortical neural synchronization at delta and alpha
frequencies underpinning brain arousal and vigilance in the quiet wakefulness, further
validating those previously observed in patients with dementia due to AD and PD.
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Pipeline creation;
Data management

Marietta Kokla
marietta.kokla@uef.fi

PhD Student

Software development;
Computer Science;
Bioinformatics

Pipeline;
Multivariate Analysis;
Metabolomics

Mikael Marttinen
mikael.marttinen@uef.fi

PhD Student

Neuroscience;
Functional genetics;
Alzheimer's disease

In vitro;
Immunoassays;
Bioinformatics

Mikko Hiltunen
mikko.hiltunen@uef.fi

Professor
Investigator

Alzheimer's disease;
Synaptic dysfunction;
Mechanisms

Alzheimer's disease;
Synaptic dysfunction;
Mechanisms

Mikko Särkkä
mikkosar@uef.fi

PhD Student

Alzheimer's;
Drug-use data;
Bioinformatics

Survival analysis;
Big data;
Computer science

Nanxiang Jin
nanxj@uef.fi

Post-Doc

Alzheimer’s Disease;
Navigation;
Learning and memory

EEG;
Single-units;
Animal behavior
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Nea Bister
nea.bister@uef.fi

PhD Student

Extracellular vesicles;
Stroke;
Inflammation

In vitro;
MicroRNA;
Protein

Niina Lapinlampi
niinalap@uef.fi

Master Student

Database;
Epilepsy;
Common data elements

Bioinformatics;
Data management;
Data analysis

Niina Vuokila
niina.vuokila@uef.fi

PhD Student

microRNA;
TBI;
Epilepsy

Bioinformatics;
RT-qPCR;
Histology

Noora Puhakka
noora.puhakka@uef.fi

Post-Doc

microRNA;
TBI;
Epilepsy

Bioinformatics;
RT-qPCR;
Histology

Olli Gröhn
olli.grohn@uef.fi

Professor
Investigator

MRI;
Brain injury;
Connectivity

fMRI;
DTI;
Brain stimulation

Sanna Loppi
sanna.loppi@uef.fi

PhD Student

MicroRNA;
Stroke;
Aging

Single-cell sequencing;
Cell cultures;
Hypoxia

Stina Leskelä
stina.leskela@uef.fi

PhD Student

Frontotemporal dementia;
Amyotrophic lateral
sclerosis;
Molecular mechanisms of
neurodegeneration

Overexpression/knock
down studies;
Western blotting;
Immunofluorescence

Tarja Malm
tarja.malm@uef.fi

Professor
Investigator

Neuroinflammation;
Alzheimer's disease;
Microglia

Induced pluripotent stem
cells;
In vitro and in vivo models;
Flow cytometry
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Participants from Sapienza University of Rome (URS), Italy.
Full Name

Current Status

Research field

Technical approaches

Alfonso Grimaldi
alfonso.grimaldi@uniroma1.it

Post-Doc

Alzheimer;
Retina;
Plaques

Immunofluorescence;
PCR;
Sorting

Bernadette Basilico
bernadette.basilico@uniroma1.it

PhD Student

Microglia-neuron
interaction;
Synaptic transmission;
Microglia in diseases

Electrophysiology;
Patch clamp on slice;
Time lapse video imaging

Claudio Babiloni
claudio.babiloni@uniroma1.it

Professor
Investigator

Cognitive neuroscience;
Alzheimer's Disease;
Neurodegeneration

Resting-state
Electroencephalography
(EEG);
Event Related Potentials;
eLoreta

Claudio del Percio
claudio.delpercio@uniroma1.it

Post-Doc

Alzheimer's disease;
Parkinson's disease;
Sport science

EEG;
LORETA;
Spectral coherence

Clotilde Lauro
clotilde.lauro@uniroma1.it

Post-Doc

Microglia;
Chemokines;
Ischemia

Cell cultures;
Biochemistry;
Molecular biology

Cristina Limatola
cristina.limatola@uniroma1.it

Professor
Investigator

Microglia;
Neuroprotection;
Potassium channels

Electrophysiology;
In vivo manipulation;
Molecular biology

Cristina Roseti
cristina.roseti@uniroma1.it

Post-Doc

Cytokines;
Neuroinflammation;
Epilepsy

Electrophysiology;
Voltage-clamp technique;
Xenopus oocytes

Davide Ragozzino
davide.ragozzino@uniroma1.it

Professor
Investigator

Microglia;
Neurons;
Synapses

Patch clamp;
Imaging;
Microscopy

Eleonora Palma
eleonora.palma@uniroma1.it

Professor
Investigator

Neurotransmitter
receptors;
Epilepsy;
Neuromuscular diseases

Xenopus oocytes;
Voltage-clamp;
Membrane
microtransplantation

Flavia Trettel
flavia.trettel@uniroma1.it

Professor
Investigator

Chemokines;
Neuroinflammation;
Neuron-glia crosstalk

Brain primary coltures;
In vivo mouse model;
Molecular biology

Francesca Grassi
francesca.grassi@uniroma1.it

Professor
Investigator

Synaptic transmission;
ALS;
Sensory transduction

Electrophysiology;
Cell culture;
Calcium imaging

Francesca Lepore
francesca.lepore@uniroma1.it

PhD Student

Glioblastoma;
CXCL16;
Microglia

qRT-PCR;
Primary cell cultures;
Immunofluorescence
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Gabriele Ruffolo
gabriele.ruffolo@uniroma1.it

PhD Student

Neurotransmitter
receptors;
Epilepsy;
Neuromuscular diseases

Xenopus oocytes;
Voltage-clamp;
Membrane
microtransplantation

Germana Cocozza
germana.cocozza@uniroma1.it

PhD Student

ALS;
Microglia;
Behavior

Rotarod;
qRT-PCR;
Primary cell cultures

Giuseppina D'Alessandro

Post-Doc

Malignant gliomas;
Microglia;
Potassium channel

Primary cell culture;
Glioblastoma animal
model;
Molecular biology

Katiuscia Martinello
katiuscia.martinello@uniroma1.it

Post-Doc

Inhibitory
neurotransmission;
Epilepsy;
Neocortex

Patch-clamp;
Imaging;
Optogenetics

Laura Carbonari
laura.carbonari@uniroma1.it

PhD Student

ALS;
Neuromuscular junction;
Stochastic resonance

Electrophysiology;
Ex vivo recordings;
Cell culture

Laura Maggi
laura.maggi@uniroma1.it

Professor
Investigator

Neurotransmission;
Brain plasticity;
Neuroimmunology

Electrophysiology;
Molecular biology

Post-Doc

Chemokines;
Neuromodulation;
Synaptic transmission

Electrophysiology;
Patch clamp technique;
Whole cell recordings

PhD Student

Neurotransmission;
Brain plasticity;
Neuroimmunology

Electrophysiology;
Molecular biology

Myriam Catalano
myriam.catalano@uniroma1.it

Professor
Investigator

Microglia;
Brain tumors;
Chemokines

Cell cultures;
Biochemistry;
In vivo brain tumor models

Pierangelo Cifelli
pcifelli@fondazionerimed.com

Post-Doc

Epilepsy;
Pharmaco-resistance;
GABAa

Voltage-clamp;
Filed potential;
Behavior

Roberta Lizio
roberta.lizio@uniroma1.it

Post-Doc

Neurodegeneration;
Dementia;
Alzheimer's disease (AD)

Electroencephalography
(EEG);
Low resolution brain
electromagnetic
tomography (LORETA);
Spectral coherence

Sergio Fucile
sergio.fucile@uniroma1.it

Professor
Investigator

Neurophysiology;
Nicotinic acetylcholine
receptor;
Intracellular calcium,

In vitro electrophysiology;
Patch-clamp;
Digital real-time
fluorescence microscopy,

Silvia di Angelantonio

Professor
Investigator

Microglia;
Neurons;
Neuroinflammation

Patch clamp;
Imaging;
Microscopy

giuseppina.dalessandro@uniroma1.it

Maria Amalia Di Castro
mariaamalia.dicastro@uniroma1.it

Maria Golia
golia.1534734@studenti.uniroma1.it

silvia.diangelantonio@uniroma1.it
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Simona Plutino
simona.plutino@uniroma1.it

PhD Student

Neuronal nicotinic
receptor;
NMDA receptor;
Calcium

Patch clamp;
Calcium imaging;
Cell culture

Stefano Garofalo
stefano.garofalo@uniroma1.it

Post-Doc

Brain tumor;
Neuroimmunology;
Environment

qRT-PCR;
Primary cell cultures;
FACS

Susanna Cordone
susanna.cordone@uniroma1.it

Post-Doc

Alzheimer's disease;
Neurodegenerative
disorders;
Dementia

EEG;
LORETA;
Spectral coherence.

Susanna Lopez
susanna.lopez@uniroma1.it

PhD Student

EEG;
Alzheimer's Disease;
Neurodegeneration

EEG;
Spectral analysis;
eLoreta
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Participants from University of Lancaster (UL), UK.
Full Name

Current Status

Research field

Technical approaches

Christian Hölscher
c.holscher@lancaster.ac.uk

Professor
Investigator

Alzheimer;
Parkinson;
Drug discovery

Animal models;
Histology;
Biochemistry

Claire Louisa Kelly
c.kelly1@lancaster.ac.uk

PhD Student

Neuropsychology;
Psychophysiology;
Biological psychology

Eye tracking technology

David Allsop
d.allsop@lancaster.ac.uk

Professor
Investigator

Neurodegenerative
disease;
Protein misfolding;
Metal ions

Aggregation assays;
Cell toxicity assays;
Luminex assays

Eleanor Smith
e.smith3@lancaster.ac.uk

PhD Student

Schizophrenia;
Developmental Disorders;
Neuropsychology

Electroencephalography;
Eye-tracking;
Infant behaviour

Greg Bristow
g.bristow@lancaster.ac.uk

Post-Doc

Neuroscience;
Psychiatric disorders;
Schizophrenia

Rodent behavior;
Molecular biology;
Pharmacology

Jayde Whittingham-Dowd
j.whittinghamdowd@lancaster.ac.uk

Post-Doc

Psychiatric disorders;
Cognition;
Microbiome

Rodent behavior;
Brain imaging;
Molecular biology

PhD Student

Alzheimer's;
Magnetite;
Toxicity

Cell culture;
Western blotting;
Brain tissue analysis

Karen Wright
karen.wright@lancaster.ac.uk

Professor
Investigator

Intestine;
Cannabinoid;
Pharmacology

Cell;
Organoid;
Signalling

Melissa Lynn Allen
melissa.allen@lancaster.ac.uk

Professor
Investigator

Autism;
Language development;
Symbols

Behavioural;
Standardised assessments

Nadin Asmahann Fathallah
n.fathallah@lancaster.ac.uk

PhD Student

Neurobiology;
Neuroinflammation;
Parasitology

Rodent behaviour, cell
culture, brain imaging

Neil Dawson
n.dawson1@lancaster.ac.uk

Professor
Investigator

Psychiatric disorders;
Cognition;
Brain networks

Rodent behavior;
Brain imaging;
Pharmacology

Nikolett Dravecz
n.dravecz1@lancaster.ac.uk

PhD Student

Drosophila;
Brain ageing;
Insulin-signalling

Behavioral studies;
Genetic crosses;
UAS-GAL4 system

Olena Fedorenko
o.fedorenko@lancaster.ac.uk

Post-Doc

Ion channels;
Calcium signaling;
Neuroscience

Electrophysiology;
Mutagenesis;
Behavioural tests

Jessica Hammond
jessica.hammond@lancaster.ac.uk
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Rachael Jane Rigby
rachael.rigby@lancaster.ac.uk

Professor
Investigator

Intestine;
Cell biology;
Microbiota

Histology;
Genomics;
qPCR

Rebecca Hughes
r.hughes7@lancaster.ac.uk

PhD Student

Schizophrenia;
Ageing;
Behaviour

Rodent/fly behavior;
Rodent functional brain
imaging;
Molecular biology

Simon Gengler
s.gengler@lancaster.ac.uk

Post-Doc

Alzheimer's Disease;
Neurosciences;
Neuroinflammation

Behavioral Testing;
Immunohistology;
Electrophysiology

Trevor Crawford
t.crawford@lancaster.ac.uk

Professor
Investigator

Neuroscience;
Eye-movements;
Neurodegenerative
disease,

Eye-tracking;
Cognitive;
Neuro-imaging.
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Notes
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