Neurasmus 3rd Annual Workshop
July 10 t h – 15 t h , 2014, Berlin

Venue

WELKOM


Address:
Humboldt Graduate School (HGS)
Luisenstraße 56, 10117 Berlin
Room 144
(How to get there:
Please refer to the map
at the end of the brochure)


WELCOME

DAY 1, July 10th


Master Thesis Presentation
12:00

Registration / Refreshments

12:30

Welcome lunch (Buffet)

14:00

Master thesis presentation (For Abstracts:
Please refer to the end of the booklet)
Chair: Ahmed Khalil

18:00

End



Neurasmus Social

BIENVENUE
BEM-VINDO
WILLKOMMEN

20:00

Dinner, Restaurant Clärchens Ballhaus
Address: Auguststraße 24, 10117 Berlin
(How to get there: Please refer to the map at
the end of the brochure)

+

DAY 2, July 11th


Neurasmus Program Evaluation

v

09:00
Welcome
09:30-12:30
Parallel Sessions
Session 1: Board of Education Meeting +
Session 2: Student Board Meeting
General Discussion: Program, working mechanisms,
student mobility, promotion, participation costs,
language policy, sustainability
Action Plan: preparing the quality review report
Chair: Bordeaux Head Office
12:30
Lunch (Buffet)
14:00-16:00
Review of morning sessions:
Neurasmus Evaluation / Quality Assessment Workshop
With Students, BoE members



Neurasmus Social
17:30

Dinner, Restaurant Weihenstephaner
Address: Neue Promenade 5, 10178 Berlin
(Hackescher Markt)
(How to get there: Please refer to the map
at the end of the brochure)

20:00

Show, Blue Man Group
Address: Stage Bluemax Theater,
Marlene-Dietrich-Platz 4, 10785 Berlin
(Potsdamer Platz)

Venue

Address: HGS, Luisenstraße 56, 10117 Berlin
Room 144 & Room 122
(How to get there: Please refer to the map at
the end of the brochure)





































We thank
you
for your
participation !

+

DAY 3, July 12th


Neurasmus Social
Potsdam Tour
09:30 Meeting Point:
Train Station: Berlin Friedrichstraße, Platform 3
Train Departure: 10 am
Walk through the historical part of Potsdam
12:30

Lunch (to go)
Bus trip and visit of Sanssouci

16:00

End of Sightseeing

17:00

Dinner, Restaurant Krongut Bornstedt
Address: Ribbeckstraße 6, 14469 Potsdam

Venue


Address: Train Station: Berlin
Friedrichstraße, Platform 3, 9:30 am
(How to get there: Please refer to the map
at the end of the brochure)





































We thank
you
for your
participation !

+

DAY 4, July 13th


Neurasmus Workshop
09:00
Welcome
09:30-12:00
Parallel Sessions
Session 1: Board of Education Meeting
Action Plan: preparing the quality review report (part 2)
Chair: Bordeaux Head Office
Session 2: Workshop for Semester 3
One student tutor for
 Bordeaux: Stephanie Bianchi or Iryna Voytyuk
 Amsterdam: Nemanja Milićević or
Miraj Muhammed Murshed
 Berlin: Eskedar Angamo
 Laval: Kevin Richards
12:00
Lunch (to go)



Neurasmus Social
15:00

Berlin Walking Tour

18:00

End of Tour

19:00

Dinner, the PUB am Alexanderplatz + World Cup
Address: the PUB am Alexanderplatz,
Rochstraße 14, 10178 Berlin

Venue


Address: HGS, Luisenstraße 56, 10117 Berlin
Room 144 & Room 122
(How to get there: Please refer to the map
at the end of the brochure)

Please use the back entrance of the building
and notice that the door will automatically be
locked at 1pm. In case of problems with
entering or leaving the building please call +49
(0) 172 288 98 67.































We thank
you
for your
participation !

+

DAY 5, July 14th


Neurasmus Lectures
09:00
Welcome
09:00-13:00
Writing Workshop
Scriptorium
Scientific communication
Chair: Julia Staykova, Ph.D.
13:00
Lunch (Buffet)
14:30-18:00
Invited guest lecture “Getting Published”:
Prof. Dr. Helmut Kettenmann



Neurasmus Social
19:00

Dinner, Spree river cruise
Address: Spree & Havelschiffahrt
Schiffbauerdamm 12, 10117 Berlin
(Friedrichstraße)
(How to get there: Please refer to the map at the
end of the brochure)

Venue

Address: CharitéCrossOver-Building (CCO)
Auditorium, Campus Mitte
Campus address: Virchowweg 6
(How to get there: Please refer to the map at
the end of the brochure)




































We thank
you
for your
participation !

+

DAY 6, July 15th


Neurasmus Scientific Workshops
09:00
Welcome
09:30-11:30
Student Scientific Workshop
Part 1: “Potential and Pitfalls in Translational Research”
With: Prof. Dr. Ulrich Dirnagl
11:30-12:15
Part 2: The Translation of “Knowledge Transfer”
With: Dr. Svetla Dimitrova
Chair: Prof. Dr. Ulrich Dirnagl
12:30
Lunch (Buffet)
14:00-18:00
Student Scientific Workshop
Part 3: Translational Research: From Target Validation to
Clinical Studies
With students presentations and interactive student work
Chair: Prof. Dr. Ulrich Dirnagl

18:00

END

Venue


Address: Rahel-Hirsch-Hörsaal, Campus Mitte
Entrance: Luisenstraße 13, 10117 Berlin
(How to get there: Please refer to the map at
the end of the brochure)





































We thank
you
for your
participation !

+

Biography


Ulrich Dirnagl
The research of Ulrich Dirnagl is focused on stroke, cerebral
blood flow regulation, and brain imaging. In preclinical
models as well as clinical trials he and his coworkers and
collaborators explore mechanisms by which brain ischemia
leads to cell death, and develops novel methods to intercept
mechanisms of damage in acute brain damage, as well as to
foster regeneration and repair of the lesions. He is
particularly interested in how the brain protects itself
(‘endogenous neuroprotection’), and how the brain interacts with other systems of the body after it has
been injured. Closely linked to his interest in stroke pathophysiology is his interest in the coupling of
regional blood flow to neuronal activity, the mechanism underlying functional brain imaging with MR and
PET. Beyond imaging structure and function of the CNS he and his team are developing, validating and
using techniques that allow the non-invasive imaging of brain biochemistry and molecular signaling. To
this end they use optical, MR, and nuclear medicine approaches in mouse and man. To improve the
predictiveness of preclinical translational research he is actively promoting the introduction of quality
standards for experimental design and reporting, as well as international collaboration in large, phase IIItype preclinical trials. At the Charité - Universitätsmedizin Berlin Ulrich Dirnagl serves as Director of the
Department of Experimental Neurology, Chief Executive Director of the Center for Stroke Research Berlin,
Clinical program coordinator of the Excellence Cluster NeuroCure and the Berlin partner site of the
German Center for Neurodegenerative Diseases (DZNE), as well as Program Director of the International
Graduate Program Medical Neuroscience.

+

Biography


Julia D. Staykova, Ph.D.
Scriptorium Founder and Programme Director
Profile
Julia has fifteen years of experience as a lecturer and consultant in
writing skills, writing evaluations, and public speaking.
Julia works with clients in writing-intensive professions, including life
sciences research, law and policy. Her clients include Coca Cola, DHL,
EuroCommerce, Hengeler Mueller, HVB Banking Group, KPMG, and
Servier Laboratories.
Before founding Scriptorium, Julia held research posts at universities
in Oxford, Amsterdam, Los Angeles, and Vancouver. She is the author
of ten tier-one publications, and has won prestigious awards for her
work on writing and communication.

Academic Background
Assistant Professor in British and American Culture, Amsterdam (2010-11)
Andrew W. Mellon Foundation Fellow, Los Angeles, California (2009)
Post-Doctoral Fellow at the University of British Columbia, Vancouver (2007-09)
Ph.D. in Shakespeare and Renaissance culture, Oxford and Sofia (2007)

+

Biography

Part 1

Helmut Kettenmann
Max Delbrueck Center for Molecular Medicine (MDC)
Cellular Neurosciences
Education
1973 – 1980 Universities of Heidelberg and Miami,
Master Biology,
1980 – 1982 University of Heidelberg PhD Biology,
1982 – 1987 University of Heidelberg, Habilitation/
Professorial qualification

Positions and Employment
1982 – 1987 Assistant at the Department of Neurobiology, University of Heidelberg, with a grant from the
BMFT,
1987 – 1992 Heisenberg Fellow at the Department of Neurobiology, University of Heidelberg,
1992 – 1995 Head of the project group Neurobiology, Department of Neurobiology, University of
Heidelberg, funded by the German Ministry of Research and Technology,
1993 – 2009 Coordinator of the Research Area Function and Dysfunction of the Nervous System at the
Max Delbrueck Center for Molecular Medicine (MDC) Berlin,
1993 – present Research group leader Cellular Neurosciences at the Max Delbrueck Center for Molecular
Medicine (MDC) Berlin,
1996 – present Professor for Cellular Neurobiology at the Humboldt University Berlin (Charité)
Activities in the scientific community, honors, awards
1988 – present Editor-in-Chief of the Journal GLIA,
1990 – 1997 Coordinator DFG Priority Program (DFG-Schwerpunkt) Functions of glial cells,
1993 – 2006 Secretary General of the German Neuroscience Society,
1995 – 2012 Editor-in-Chief of the Journal Neuroforum,
1995 – 2003 Chair of the Scientific Review Board for the Interdisciplinary Center for Clinical Research at
the University of Leipzig (IDZL)
1997 – 2003 Coordinator DFG Priority Program The role of microglial cells in pathology (DFGSchwerpunkt), 1998 – 2002 Treasurer of the Federation of European Neuroscience Societies (FENS),
1998 – 2007 Vice-Chair of the Collaborative Research Center (SFB) 507 The function of non neuronal cells
in neurological diseases,
2000 – 2006 Member of the Review Board (BMBF) Improving structures for clinical research in the new
German Länder, Reporting Referee for Leipzig,
2002 – present Head of the Admissions and Examination Commission of the International Graduate
Programm Medical Neurosciences, Charité Berlin,
2004 – present Member of the Search Committee Life Sciences of the Koerber European Science Award,
2005 – 2006 FENS Trust Foundation Board member,
2006 – 2011, Speaker of the Research Training School (DFG-Graduiertenkolleg) The impact of
Inflammation on Nervous System Function,

+

Biography


Part 2
2007 – present Member of the Advisory Board Neuroscience, Research Center Jülich,
2007 – 2011 Member of Society for Neuroscience Committee on Committees,
2008 – 2010 President of the Federation of European Neuroscience Societies (FENS)
2011 – present Member of the review panel of the Swiss National Science Foundation NCCR SYNAPSY,
2013 – present President of the German Neuroscience Society (NWG)
Honors
1984, Junior Research Award of the science-mathematical faculty (University of Heidelberg),
1984 Heinz-Maier-Leibnitz-prize for biological research on membrane of the German Ministry for
Education and Sciences,
1991 German University Software-prize,
2000 – present Member of the DANA Alliance,
2003 – present Member of the German National Academy of Sciences Leopoldina,
2005 Future prize of the Helmholtz Association of German Research Centres,
2007 – present Member of Academia Europaea
Publications (selected 2007 – 2013)
Hanisch UK, Kettenmann H (2007) . Microglia: active sensor and versatile effector cells in the normal and
pathologic brain. Nat Neurosci. 10(11):1387-94.
Stock K*, Kumar J*, Synowitz M, Petrosino S, Imperatore R, Smith ESJ, Wend P, Purfürst B, Nuber UA,
Gurok U, Matyash V, Wälzlein JH, Chirasani SR, Dittmar G, Cravatt BF, Momma S, Lewin GR,
Ligresti A, De Petrocellis L, Cristino L, Di Marzo V, Kettenmann H*, Glass R* (2012) Neural
precursor cells induce cell-death of high-grade astrocytomas via stimulation of TRPV1. Nat. Med.,
18:1232 - 1239, * These
Kettenmann H., Kirchhoff F., and Verkhratsky A. (2013) Microglia: New roles for the synaptic stripper.
Neuron 77: 10 – 18.

+

Abstract


Title: Assessment of the clinical utility of resting-state functional MRI for detecting perfusion deficits
in acute ischemic stroke.
Student: Ahmed Abdelrahim Ahmed Khalil
Supervisors: PD Dr. med. Jochen B. Fiebach, Dr. med. Kersten Villringer
Affiliation: Charité - Universitätsmedizin Berlin
Background: The mismatch between the size of lesions detected using perfusion and diffusion MRI in
acute ischemic stroke has been used to select patients who are more likely to benefit from treatment with
intravenous thrombolysis. Clinically reliable and accessible MRI techniques used to measure brain
perfusion have several disadvantages, including the need for intravenous contrast agents. Blood oxygen
level dependent resting state functional MRI (BOLD rsfMRI) has been used successfully to measure
cerebral perfusion without the need for exogenous contrast, although the clinical value of this technique
has not been established.
Aims and methods: By comparing BOLD rsfMRI to a reference standard (dynamic susceptibility contrast
MRI, DSC-MRI) in 76 acute stroke patients, this study aimed to determine the diagnostic accuracy,
robustness, and reliability of BOLD rsfMRI. The spatial overlap and volumetric agreement between lesion
volumes derived from the two techniques were calculated. The effects of head motion and intracranial
vascular disease on image quality in both techniques was also determined.
Results: rsfMRI was moderately accurate for detecting perfusion deficits (sensitivity, 82% ; specificity 41%)
and perfusion-diffusion mismatch (sensitivity, 54% ; specificity 90%). Lesion volumes derived from rsfMRI
underestimated the perfusion deficit by an average of 13.1ml. Spatial overlap between the results of
rsfMRI and DSC-MRI was moderate (Dice coefficient= 0 – 0.7, mean 0.23). Head motion was correlated
with the degree of spatial overlap (r=-3.8, p<0.05) and the image quality (beta weight=-1.27, p<0.05) of
rsfMRI scans.
Conclusion: rsfMRI is a relatively non-invasive and moderately reliable MRI technique which may be
useful in the diagnostic workup of stroke patients. Studies to determine the interrater agreement of the
technique, as well as clinical trials using rsfMRI-detected perfusion-diffusion mismatch as a selection
criterion for treatment with intravenous thrombolysis would help determine whether the use of this
technique improves patient outcomes.
Keywords topic: ischemic stroke, perfusion-diffusion mismatch, brain perfusion.
Keywords method: resting-state functional MRI, BOLD signal, bolus tracking MRI, diagnostic accuracy.

+

Abstract


Title: Cue-induced Activation of Pyramidal Cells in the Medial Prefrontal Cortex is Associated with
Relapse in Alcohol-seeking in Mice
Student: Nemanja Milićević
Supervisor: Michel van den Oever, Department of Molecular and Cellular Neurobiology, Center for
Neurogenomics and Cognitive Research, Neuroscience
Affiliation: Campus Amsterdam, VU University Amsterdam, 1081 HV, The Netherlands
Alcoholism is a chronic relapsing disorder which poses a major concern for public health. Treatment of
alcoholics remains ineffective due to powerful cravings that can be triggered by associative memories
related to an alcohol reward. Previous studies demonstrate that the medial prefrontal cortex (mPFC)
participates in the acquisition and extinction of drug-associative behaviors. Specifically, the infralimbic (IL)
subregion of the mPFC facilitates extinction of drug-related contexts, whereas the prelimbic (PL) area of
mPFC drives drug-seeking behavior. Pyramidal cells of the ventral mPFC are involved in the recall and
extinction of cocaine-associated memories in a time dependant manner. However, the existence of a
similar temporal pattern in alcohol addiction remains unknown. To this end, we first developed an alcohol
drinking model in mice. Experiments were conducted during the dark phase. In their homecages,
C57BL/6J mice received water and alcohol in a two-bottle free choice procedure for 2 weeks, followed by
2 weeks of 8h limited access to a single bottle of 8% alcohol with no access to water. In the following 5
weeks, mice were subjected to 1h/day operant self-administration sessions in which an alcohol or water
reward was paired with a light cue. Results showed that mice in this model had stable ethanol
consumption (>0.6 g/kg/h) and operant responding (# active lever responses>100 during FR5).
Subsequent immunohistochemical analysis of PL revealed an increased expression of FBJ murine
osteosarcoma viral oncogene homolog (Fos) in alcohol-drinking mice, thus confirming the reliability of our
protocol to model cue-induced relapse to alcohol-seeking. To study the underlying neuronal circuitry of
alcohol-related memories, we used a viral vector to express hM4Di DREADD receptors in pyramidal cells
of PL and investigated the effect of inhibition of these cells during the presentation of an alcoholassociated light cue during a recent (1 day) and remote (27 and 28 days) time-point. We found that
administration of the DREADD receptor ligand, clozapine-N-oxide administration (CNO), acutely inhibited
the recall of alcohol-related memory. Our results suggest that PL pyramidal neurons might have a
temporal dynamic role in cue-induced relapse in mice.
Keywords topic: Alcoholism, Relapse, Medial Prefrontal Cortex, Memory.
Keywords method: Designer Receptor Exclusively Activated by Designer Drugs, Operant Selfadministration, Homecage Self-administration, Behavior, Immunohistochemistry, Confocal Microscopy.

+

Abstract

Title: Strength by numbers: local protein dynamics control presynaptic output in health and disease
Student: Ana Rita Agra de Almeida Quadros
Supervisor: Dr. Ruud Toonen
Affiliation: CNCR (Center for Neurogenomics & Cognitive Research), Vrije Universiteit Amsterdam
For deeper and clearer enlightenment of brain function it is necessary to understand synaptic
communication, which is known to change in response to experience. Our group has recently identified
Fbxo41 in the brain, more specifically at synapses. Fbxo41 is a member of the F-box protein (FBP) family,
which is characterized by the presence of a 40-45 amino acid F-box domain. In general, FBPs are substrate
recognition adaptors, selecting targets for degradation via the ubiquitin proteasome system (UPS) – the
main complex responsible for protein degradation. For this function, the F-box domain is essential as it
mediates the assembly of FBPs into an active E3-ligase complex. However, other functions have been
attributed to FBPs and further studies are necessary to fully characterize their roles. Hippocampal
neuronal cultures were used to obtain more information about the role of Fbxo41 in the brain.
Electrophysiology and fluorescent probes revealed that knockdown of Fbxo41 resulted in decreased
synaptic strength. Following this discovery, the present work aims to determine if the F-box domain is
required for (1) Fbxo41’s role in synaptic strength and (2) its localization in neurons.
Keywords topic: Fbxo41; synaptic strength.
Keywords method: Neuronal cell cultures; Synaptophluorin; live cell imaging.

+

Abstract

Title: Dysfunctional interneuron networks impair cognition in an APP/PS1 mouse model of
Alzheimer’s disease
Student: Sara Hijazi
Supervisor: Dr. R.E. van Kesteren, Center for Neurogenomics and Cognitive Research,
Neuroscience Campus Amsterdam, VU
Affiliation: University, De Boelelaan 1085, 1081 HV Amsterdam, The Netherlands
Recent evidence shows that alterations in the brain’s oscillatory activity are a key hallmark of Alzheimer’s
disease (AD). These alterations manifest as a decrease in theta and gamma frequencies and an increase in
seizure risk, all of which are early symptoms of AD, and result from over-excitation of the principal
hippocampal network. Dysfunctional inhibitory interneurons appear to play an important role, but the
exact mechanisms remains unclear. This study investigates the role of hippocampal parvalbumin (PV)
interneurons and their associated perineuronal nets (PNNs) in network asynchrony and early-observed
memory deficits APP/PS1 mice, which are a well-established mouse model of AD.
We show that 3-4 months old APP-PS1 mice lack amyloid plaques in the brain, but do present
hippocampal memory deficits compared with wild type littermates as measured in contextual fearconditioning and Morris water maze paradigms. Previously, proteomics analysis was able to reveal a
significant increase in the levels of extracellular matrix (ECM) proteins, which are the major constituents
of PNNs. Intra-hippocampal infusion of the ECM-degrading enzyme chondroitinase ABC (chABC) was used
to rescue memory impairments in APP/PS1 mice. Since PNNs are primarily associated with PV
interneurons, we hypothesized that altered hippocampal PV interneuron activity causes early cognitive
deficits in APP/PS1 mice. Indeed, we show an increase in the number of PNN containing PV interneurons
in the hippocampus of APP/PS1 mice, as well as an increase in WFA staining intensity of these PNNs.
Moreover, we confirm an increase in PV intensities in hippocampal PV interneurons in our APP/PS1
mouse model, which has previously been linked with increased activity. Our observations suggest that
aberrant activity of PV interneurons induces alterations in the hippocampal network, possibly by
disrupting the excitatory/inhibitory balance, leading to cognitive impairment. We are currently developing
pharmacological and pharmacogenetic interventions in order to rescue PV interneuron activity and test
the effects on learning behavior. Our data may provide novel ways of treating early AD symptoms and
possibly preventing disease progression.
Keywords topic: Alzheimer’s disease, Parvalbumin interneurons, perineuronal nets,
hippocampal network dysfynction.
Keywords method: Immunohistochemistry, Morris water maze, fear conditioning, DREADD.

+

Abstract

Title: GPER1-mediated immunomodulation and neuroprotection in the myentric plexus
of a mouse model of parkinson’s disease
Student: Kevin Richards
Supervisors: a) Mélissa Côté, Mélanie Bourque, Catherine Fontaine-Lavallée, Maxime Aubert, Andrée-Anne
Poirier, Marc Morissette, Benoit Aubé, b) Thérèse Di Paolo, c) Denis Soulet
Affiliation: a) Axe Neurosciences, Centre de Recherche du CHUQ (CHUL) b) Faculty of Pharmacy, Laval
University, Quebec City, Quebec, Canada c) Department of Psychiatry and Neuroscience, Faculty of
Medicine, Laval University, Quebec City, Quebec, Canada
Parkinson’s disease (PD) is a neurodegenerative disorder classically characterized by its motor symptoms,
namely tremor, rigidity and hypokinesia. This is due to the loss of dopaminergic neurons mainly in the
substantia nigra. Histopathologically, the main hallmark of PD is the accumulation of α-synuclein in Lewy
bodies and neurites. Braak demonstrated a progression of the accumulation of α-synuclein starting from
the dorsal motor nucleus and continuing to spread throughout the brain with the neocortex being
affected. The exact cause of PD is yet to be discovered. The familial cases due to genetic mutations are
rare. They however lead to a better understanding of the main dysfunctions in the idiopathic PD. It was
recently shown that most PD patients suffer from gastric problems such as constipation. This led to the
hypothesis that pathogens could enter through the gastro-intestinal tract and due to the close proximity
of the enteric nervous system (ENS) affect these neurons. In this context, the pathogens could elicit an
immune response leading to inflammation that would contribute to neuronal death. In this study, we
investigated the contribution of the new G protein-coupled estrogen receptor 1 (GPER1) in
neuroprotection and macrophage immunomodulation by 17β-estradiol (E2) in the 1-methyl-4-phenyl1,2,3,6-tetrahydropyridine (MPTP) mouse model of enteric nervous system degeneration in Parkinson's
disease. In MPTP-treated mice, administration of GPER1 agonist G1 reproduced the effect of E2 in
protecting against the loss of dopamine myenteric neurons and in inhibiting the infiltration of
macrophages. GPER1 antagonist G15 blocked the neuroprotective and anti-inflammatory effects of G1
and partially for E2. To determine whether E2 and G1 treatments could directly alter the MPTP-mediated
immune response independently from the neurodegenerative process, we analyzed
monocytes/macrophages immunophenotypes by FACS and measured their nuclear factor kappa-B (NF-κB)
and iNOS activities in vitro. Importantly, the 1-methyl-4-phenylpyridinium (MPP+) treatment induced a
strong immune response in monocytes comparable to an immune challenge with lipopolysaccharide. In
these cells, G1 treatment was as potent as E2 in promoting a shift toward a pro-repair immunophenotype
and a significant reduction of MPP+-induced NF-B and iNOS activities. Moreover, G15 antagonized the
immunomodulating effects of G1 in MPP+-treated macrophages. This study showed a critical role of
GPER1 in both immunomodulation and neuroprotection, and that G1 is as potent as E2 in mediating
beneficial effects, which are of great interest considering myenteric neuron degeneration and
inflammation as early biomarkers in Parkinson’s disease.
Keywords topic: 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), Enteric nervous system,
Inflammation, Parkinson’s disease, Macrophage, Estradiol.
Keywords method: Cell culture, Live cell imaging, Neurotoxin, Microdissection.

+

Abstract

Title: Clinical and functional outcomes in stroke patients
Student: Anastasia Levichev-Connolly
Supervisor: Dr. Joel Swendsen
Affiliation: INCIA, Université de Bordeaux
Typical follow-up assessments of patients after stroke involve clinician-administered measures and selfreport questionnaires. Such measures provide limited information and are subject to retrospective bias
and inaccuracy. Ecological Momentary Assessment (EMA), which records emotions, behaviors, and
symptoms in real-time while subjects are in their natural environments, allows for a comparison of clinical
parameters to daily-life behaviors while maintaining maximal accuracy in self-reported data. This study
assessed various baseline parameters such as stroke severity (NIHSS, modified Ranking Scale),
neuropsychological performance (Mini-Mental State Examination, Frontal Assessment Battery, Isaacs Set
Test), depression, and perceived support while hospitalized, that could predict clinical and functional
outcomes of patients three months after stroke.
In addition to a follow-up clinical assessment, patient (N = 32) location, activities, sleep patterns, and
depression symptoms were recorded by the EMA for the duration of a week three months after stroke.
Analysis showed that less severe stroke, demonstrated by lower scores on the modified Rankin scale, and
increased reported depression symptoms on the EMA at baseline could predict better neuropsychological
performance three months after stroke. Improvement in cognitive performance from baseline to the
three-month follow-up was predicted by higher depression levels on the EMA and the Hamilton Rating
Scale for Depression, and decreased perceived moral support from friends and family. Finally, the results
showed that higher baseline scores on neuropsychological assessments could predict that the patients
would be working, having conversations, performing chores necessary for autonomous living,
participating in leisurely activities, and having fewer sleep problems three months after the stroke.
Keywords topic: stroke, functional outcome, clinical outcome, prognosis.
Keywords methods: MMSE, Frontal Assessment Battery, Isaacs Set Test, Zazzo’s cancellation task,
neuropsychological assessments, cognitive assessments, EMA, ESM, ambulatory monitoring.

+

Abstract

Title: Mechanisms of axonal degeneration induced by alpha-synuclein
Student: Mariana Cerdeira
Supervisors: Prof. Dr. Paul Lingor, Dr. Jan C. Koch
Affiliation: University of Medicine Göttingen
Parkinson's disease (PD) is a neurodegenerative disorder characterized by the loss of dopaminergic
neurons in the midbrain. The earliest pathological sign of PD is the degeneration of axonal processes
starting at presynaptic terminals and then progressing towards the cell body. Affected neurons typically
exhibit aggregates known as Lewy bodies, which contain the protein alpha-synuclein (aSyn). The
physiological functions of aSyn, as well as the mechanisms through which it contributes to axonal
degeneration, remain poorly understood.
In this study, we aimed at investigating the cellular targets of aSyn involved in axonal degeneration. We
used a rat in vivo optic nerve crush model, where aSyn has been shown to enhance axonal degeneration,
and rat primary midbrain dopaminergic neurons, where aSyn impairs axonal transport. In both models,
aSyn wild-type and its A30P mutant were overexpressed using adeno-associated viral vectors. We
employed immunofluorescence, Western Blot and ELISA to examine alterations of cytoskeletal proteins,
autophagy and proteins involved in axonal transport such as kinesin and GAPDH. GAPDH activity has been
shown to be essential for energy supply of axonal transport.
We found that aSyn overexpression results in a decreased amount of polymerized tubulin and a
decreased glycolytic GAPDH activity, while the other putative targets analyzed were not altered. These
findings offer an explanation for the pathological effects of aSyn on axonal transport and axonal
degeneration and contribute to the understanding of PD pathophysiology.
Keywords topic: Parkinson's disease, alpha-synuclein, axonal degeneration, axonal transport, GAPDH,
midbrain dopaminergic neurons.
Keywords method: immunocytochemistry, immunohistochemistry, Western Blot, ELISA, cell culture, AAV
transfection.

+

Abstract

Title: The Impact of PMP22 Over-expression on Peripheral Nervous System (PNS) Myelination in vitro
Students: Tamer Abdelaal, Robert Fledrich
Supervisor: Prof. Dr. med. Michael W Sereda
Affiliation: Max Planck Institute of Experimental Medicine, Department of Neurogenetics, Göttingen,
Germany. Department of Clinical Neurophysiology, University of Göttingen, Göttingen, Germany.
Charcot–Marie–Tooth disease is the most common inherited neuropathy and a duplication of the
peripheral myelin protein 22 gene (PMP22) causes the most frequent subform Charcot–Marie–Tooth 1A.
Patients develop a slowly progressive dysmyelinating and demyelinating peripheral neuropathy and
distally pronounced muscle atrophy. Previous studies had reported that PMP22-transgenic rats showed a
peripheral hypomyelination, Schwann cell hypertrophy (onion bulb formation), and muscle weakness.
Moreover, reduced nerve conduction velocities closely resemble recordings in human patients with
CMT1A. In order to establish a read out difference of myelination extent (number of myelinated
segments) between the wild type and PMP22-transgenic neurons in vitro, we induced myelination by
ascorbic acid in a co-culture system of E13.5 Dorsal root ganglion (DRGS) neuron and Schwann cell. Using
Immumocytochemistry, against MBP (marker for myelinated segments), and β-tubulin (marker for
axons), we assessed the difference in myelinated segments number at certain time points after
Myelination induction. We expect that establishing a coculture system of PMP22-transgenic in vitro will
facilitate the identification of the cellular mechanisms underlying the disease and will be a powerful tool
for the evaluation of potential treatments.
Keywords topic: PMP22 transgenic, overexpression, Myelination and CMT1A.
Keywords method: Dorsal root ganglion neurons (DRGs) and Schwann cell Co-culture,
Immunocytochemistry.

+

Abstract

Title: Development of an AAV-based gene therapy protocol for CRB1-related retinal dystrophies in mice
Student: Thilo M. Buck
Supervisors: a) Lucie Pellissiera, Jan Wijnholds, b) Prof. Joost Verhaagen
Affiliation: a) Netherlands Institute of Neuroscience (NIN) and b) Vrije Universiteit Amsterdam (VU)
Introduction: Mutations in the human CRB1 gene lead to retinal dystrophies ranging from early and
severe Leber’s congenital amaurosis (LCA) to early onset of retinitis pigmentosa (RP). Mice mimicking LCA
type (Crb1Crb2Chx10Cre cKO) and RP (Crb1-/-) due to mutations in human CRB1 gene have been analyzed
and display early developmental phenotype starting at embryonic day (E) 13.5 but no gene therapy has
been successful in mice because of the inherent difficulty to reach efficiently the CRB1-expressing Müller
glia (MG) and photoreceptor (PR) cells without inducing additional damage, and early and fast progressing
degeneration of the retina in LCA type mouse models.
Objective: We compared different routes of administrations and promoter constructs in mice to
determine the most efficient way to transduce embryonic and neonatal retinas with the lowest toxicity
profile. Further, we conducted an in silico screening for promising human CRB1 promoters or Müller glia
(MG) & photoreceptor (PR) promoters based on phylogenic conserved transcription factor binding sites
(TFBS).
Methods: Adeno-associated virus type 2/9-CMV-GFP were administered to pregnant females for in utero
gene transfer by subcutaneous, intraperitioneal or tail vein injections. Then, we compared promoters
(GRK1; RHO; CMV) driving GFP expression in mouse retinas by intraperitoneal, retro-orbital, intravitreous
or subretinal injections at neonatal day 0-6. We measured the invasiveness of promoter or route of
administration by electroretinogram (ERG) and scanning laser ophthalmoscopy (SLO) in vivo. Further, eyes
and organs (heart, liver, skeletal muscle) were collected and subjected to an immunohistochemical
analysis(IHC) where we measured retina thickness, GFP positive cells, apoptotic cells, and changes in
retinal cell populations. Further, we conducted a TFBS screening on MG & PR manually curated gene list
based on literature. We analyzed these genes on their predicted transcription starting site and TFBS these
on conserved phylogenetic elements by GoldenPath, ORKA, and VISTA tools.
Results: Most effective transduction was achieved by the route of administration:
subretina>intravitreous>retro-orbital>intraperitoneal injection. However, the invasiveness was inverse to
the effective cell transduction. Especially, retro-orbital injections caused degeneration on the ipsilateral
side. Further, rhodposin promoters was the most powerful promoter to transduce photoreceptor cells
while the CMV promoter was the most powerful overall but it transduced most retinal cell types and has a
higher toxicity profile. In utereo gene transfer at E13.5 – also the least invasive approach – showed no
transduction measured at the time points E15.5 and P28.
The in silico prediction of a human CRB1 minimal promoter includes elements from intron 1 and of the
5’UTR and has a size of 650 bp. Further, several novel enriched TFBS for MG and PR cells have been found.
We also propose a novel artificial minimal promoter based on these enriched elements.
Conclusion: In summary – based on toxicity and the transduction profile – an intraperitoneal injection is
favored in P0 mice but the later the time point, the more successful and less invasive becomes subretinal
or intravitreous injections. The human CRB1 minimal promoter and the artificial promoter might allow
expression of gene vectors solely in MG and PR cells in future.
Keywords topic: CRB1; retinal dystrophy; Leber’s congenital amaurosis; retinitis pigmentosa; gene
therapy; Müller glia; photoreceptor; transduction efficiency; toxicity.
Keywords method: Adeno-associated virus 9; AAV9; in utero; route of administration; mini promoter;
ERG; SLO.
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Title: Mapping Nicotinic Acetylcholine Receptors on Neuronal Dendrites in the
Medial Prefrontal Cortex
Student: Miraj M. Murshed
Supervisor: Dr. H. D. Mansvelder
Affiliation: VU University Amsterdam
The human dorsolateral prefrontal cortex (PFC) forms a control system that coordinates cognitive subprocesses. Dorsolateral PFC is thought to be involved in working memory, attention control and decisionmaking activities. Compromised prefrontal function is found to underlie numerous cognitive disorders.
The dorsolateral primate cortex is analogous to the medial prefrontal cortex (mPFC) in rodents. The
processing of incoming information to mPFC is layer specific. Not only the cholinergic innervations but
also the nAChR expression is layer specific. nAChRs are ionotropic receptors and made of five subunits.
Most common types are α4β2 and α7. Subunit composition determines the kinetics of the receptors.
Information from kinetics analysis can be used for mapping receptor expression within mPFC. Savaral
techniques for mapping nicotinic acetylcholine receptor expression have been described by varioius
studies. For example, recordings from pairs of neurons in brain slices and Ach puffing and whole-cell
recording. However, these techniques have saveral limitations. These shortcomings can be overcome by
replacing ACh puffing with photoactivation of genetically encoded photosensitive molecules. This
research project involves development of ChAT-ChR2-YFP expressing transgenic mice line and to map
nAChRs on neuronal dendrites in the medial prefrontal cortex. This technique maps connections between
presynaptic ChR2-positive axon terminals and postsynaptic neurons that are targeted by whole-cell
recordings. Prefrontal coronal cortical slices (300μM) were prepared from P14-P21 mice. Briefly,
following rapid decapitation, the brain was removed from the skull in ice-cold artificial cerebrospinal fluid.
Coronal slices were then prepared and transferred into holding chambers containing aCSF. Slices were
transferred to the recording chamber and perfused with standard aCSF. Cells were visualized using
differential interfence contrast microscopy. Recordings were made using Multiclamp 700B amplifiers.
Patch pipettes (3-5 MOhms) were pulled from standard-wall borosilicate capillaries and were filled with
intracellular solution. For photostimulation we used a blue laser (473 nm; Crystal Laser) delivered through
a water immersion objective (40×; 0.16 NA; UPlanApo, Olympus). Laser stimulation was with a beam
diameter of about 80µm. Photostimuli consisted of light pulses with 500-ms durations. The duration and
intensity of the light pulses were controlled with a custom software written in Matlab. EPSCs were
recorded in voltage clamp (–70 mV). Spikes were recorded in whole-cell current clamp. For stimulation
protocol we delivered one light pulse on a 3×5 grid. The grid area (110×660 µm2) included the entire
thickness of the cortical gray matter. Frequency and amplitude of PSC’s were analyzed using MiniAnalysis
(Synaptosoft, Inc). The use of channelrhodopsin assisted circuit mapping method is fast and enables
mapping nicotinic acetylcholine receptors on neuronal dendrites. Because ChR2-positive axons can be
photostimulated even if they are severed from their parent somata, this technique enables mapping
circuits that are not preserved in brain slices.
Keywords topic: mPFC, attention, cholinergic projection, α4β2 nAChRs, α7 nAChRs, receptor mapping,
Channelrhodopsin.
Keywords method: Electrophysiology, coronal slices, whole cell recording, laser stimulation, patch-clamp,
ChAT-ChR2-YFP.
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Title: MRI T1 Dynamics: monitoring of blood-brain-barrier disturbances in acute stroke patients
Student: Oksana Trotsenko
Supervisor: PD Dr. med. Jochen B. Fiebach
Affiliation: Center for Stroke Research Berlin (CSB), Charité - Universitätsmedizin Berlin
Background: Ischemic stroke is a devastating neurological disorder. However, the contribution of the
blood-brain-barrier (BBB) dysfunction to the pathology and a clinical outcome is not well studied.
Goal: This pilot study aimed at: 1) evaluating a new T1 dynamic MRI technique to characterize the BBB
functioning in acute ischemic stroke in humans by comparing extravasation of the gadolinium (Gd) into
the brain parenchyma within a stroke lesion and the contralateral hemisphere; 2) improving the image
preprocessing; 3) testing a shorter T1 dynamic protocol for its reliability compared to a longer one.
Methods: Twenty-nine acute ischemic stroke patients were examined with a T1 Dynamic MRI sequence
that consists of repeated T1 measurement over several minutes with parallel administration of contrast
agent. In-house developed MATLAB-based scripts were utilized to perform preprocessing, quantification
of the T1 signal and subsequent calculation of Gd concentrations. Linear fit maps were generated to
represent the slope characterizing Gd wash-in (positive values) or wash-out (negative values) for each
voxel. Prolonged wash-in phase indicated continuous Gd leakage into brain parenchyma and reflected the
degree of the BBB impairment. Regions-of-interest (ROIs) for the lesion were delineated and mirrored to
the contralateral side. Mean values for parameter map and T1-weighted post-contrast images were
determined for both ROIs. We furthermore artificially reduced a longer T1 dynamic protocol (7-8 minutes)
to a shorter one (3 minutes), and compared linear fit maps between the two versions. Statistical analysis
was performed with IBM SPSS software.
Results: The means and standard deviations (SD) of Gd slopes in the linear fit maps within the stroke ROIs
were significantly higher compared with those within the contralateral ROIs (-0,000002836 and 0,00001951 respectively, p<0.001; 0,00003239 and 0,00002681 respectively, p=0.002). In contrast, the
mean signal intensity on T1 post-contrast images for stroke and healthy ROIs showed no statistical
difference (p=0.974). Weak positive correlation was observed between a stroke size and mean of Gd slope
in the stroke ROI (Spearman's R=0,377; p=0.04). The lattest was significantly higher in cortical areas
compared with subcortical ones (-0, 0000004801 and -0, 00001697 respectively, p=0,036). Although we
found no significant difference between means of Gd slope for the stroke ROIs calculated with the longer
and shorter protocol (p=0.331), the SD of the maps calculated with the shorter protocol was much higher
compared to the longer protocol (0,00003239 and 0,00005932 respectively, p<0,001) reflecting a higher
noisiness within these maps.
Conclusion: T1 dynamic was shown to be a promising MRI technique depicting subtle changes of the BBB
that were not detected on T1 post-contrast images. Longer T1 protocol should not be minimized to 3
minutes as maps created with the shorter protocol showed more noisiness that might hamper
interpretation.
Keywords topic: acute ischemic stroke, patients, T1 Dynamic MRI, preprocessing, blood-brain barrier, Gd
extravasation.
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Title: The role of Astrocytic and neuronal energetic metabolic coupling forionic homeostasis in acute rat
hippocampus slices
Student: Eskedar A. Angamo
Supervisor: Prof. Dr. Uwe Heinemann
Affiliation: Charité - Universitätsmedizin Berlin
The brain consumes about 20 % of oxygen and 25 % of glucose taken up by the human body. The brain
can also efficiently use other energy substrates like lactate, pyruvate and glutamate. However, the main
source of energy during high neuronal activity has been a matter of debate. Some researchers argue that
neurons mainly depend on oxidative metabolism of lactate during states of high activity while others
counter-argue that glucose and pyruvate suffice in such scenario. The source of lactate is another
controversial issue where the astrocyte lactate shuttle hypothesis claims that lactate produced in
astrocytes meet the energy demand of neurons during high activity. Monocarboxylate transporter 2
(MCT2)- which transports monocarboxylates like lactate and pyruvate with high affinity - is exclusively
expressed in neurons and is believed to shuttle lactate into neurons from the extracellular space.
We evaluated the role of lactate shuttle in maintaining ionic homeostasis during neuronal activity using
MCT2 competitive antagonist, alpha cyano-4- hydroxycinnamate (4-CIN), in CA3 region of acute
hippocampal rat slices. More precisely, stimulation induced Na+, Ca2+ and K+ transients were measured
using Na+, Ca2+ and K+ ion sensitive microelectrodes respectively during 4-CIN application. We assessed
oxygen consumption using Clark’s style oxygen sensitive microelectrodes. NAD(P)H and FADH2 transients
were evaluated as indicator of cytosolic and mitochondrial energetic metabolism with live imaging using
confocal microscopy.
We found that application of MCT2 inhibitor resulted in prolongation of half decay time of stimulus
induced potassium and sodium transients in CA3 stratum pyramidale region, indicating slower uptake of
potassium and sodium efflux. Furthermore, it increased baseline extracellular potassium concentration
with disturbance of ionic homeostasis. We did not observe any significant effect on calcium transients in
both stratum pyramidale and radiatum region. Oxygen consumption also decreased during 4-CIN
application; the drug quenched blue florescence rendering the NAD(P)H signal to be masked by an
artifact. 4-CIN has no effect on intracellular PH. High energy consumption by the Na+/ K+ ATPase pump
could be the contributing factor for preferential disturbance of Sodium and potassium homeostasis;
inhibiting the neuronal lactate transporter leads to decreased availability of energy substrate leading to
decreased oxygen consumption. In conclusion, lactate shuttled to neurons partly meets the energy
demand for ionic homeostasis.
Keywords topic: Lactate shuttle, Monocarboxylate transporter 2, ionic homeostasis, oxygen consumption,
NAD(P)H and FADH2 transients.
Keywords method: Ion sensitive microelectrode recordings, PO2 recording, Live imaging.
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Title: Degenerating networks and cognition in alzheimer’s disease
Student: Hunter Gits
Supervisor: Prof. Dr. Jeroen Geurts
Affiliation: Vrije Universiteit Amsterdam
The view of the brain as a series of networks is proving increasingly prudent. In this interpretation, groups
of neurons form substructures that are connected physically through bundles of axons and functionally
through related firing. Magnetic resonance imaging (MRI) is an invaluable method to assess brain
networks. Physical connections in the brain can be analyzed through diffusion tensor imaging (DTI), while
functional MRI (fMRI) can assess functional connections. In diseased states, the integrity of brain
networks has been related to cognition. Neurodegeneration could break down connections and lead to
alterations of brain networks. As a result, brain performance may be comprised. Alzheimer’s disease (AD)
is the most common cause of dementia and is characterized by brain atrophy and loss of cognitive
function. Previous studies have demonstrated that brain connectivity is altered in AD, particularly in one
important network known as the default mode network (DMN). One of the key players in the DMN is the
thalamus, a substructure that serves as a relay hub for much of the communication in the brain.
The aim of this thesis was to better understand the relationship between structural changes, connectivity,
and brain networks in AD. Essential to the study was the correlation of these measures to cognitive
performance. We hypothesized that the targeted loss of neurons across different networks would alter
connectivity and cognitive function. Principally, we proposed that the structures of the default mode
network, in particular the thalamus, would be adversely affected in AD and exhibit alterations in volume,
functional connectivity, and structural connectivity. Structural MRI, fMRI, and DTI were used to assess
these measures across three groups of subjects: AD, mild cognitive impairment, and control. The groups
were matched for age, education, and gender, and cognitive performances of different domains were
measured through neuropsychological testing. Preliminary results suggest that volumetric changes
correlate most strongly with cognitive performance. Further, various networks exhibit changes in
connectivity between brain regions across the different groups. While whole-brain connectivities of brain
substructures do not appear to correlate with cognition, regional connectivities will be investigated
shortly. It is apparent that there are alterations in brain networks in AD patients, although their exact
nature and consequences remain to be elucidated.
Keywords topic: Alzheimer’s disease, functional connectivity, structural connectivity, cognition.
Keywords method: magnetic resonance imaging (MRI), functional MRI, diffusion tensor imaging,
neuropsychological testing.
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Title: Development of in vitro assays to detect BACE1 vs. BACE2 shedding of cell surface proteins
Student: Iryna Voytyuk
Supervisor: Dr. Brian Hrupka and Dr. Diederik Moechars (Janssen Pharmaceutica)
Affiliation: Université Bordeaux Segalen
With the increasing average life span, age-related cognitive disorders such as Alzheimer’s disease (AD) are
a major health concern in our society. Neuropathologically, AD is defined by extracellular Aβ plaques and
intracellular neurofibrillary phospho-tau tangles. Aβ peptides are produced through amyloidogenic
processing of the amyloid precursor protein by β-secretases, such as BACE1 and BACE2. Because of their
central role in Aβ generation pathogenesis, BACE1/2 are potential targets for AD therapies. Many
BACE1/2 inhibitors are currently being investigated and some are in clinical trials already. It has recently
been shown that these secretases are involved in cleavage of other proteins in the brain as well as other
tissues. Therefore, pharmaceutical inhibition of BACE1/2 can lead to unwanted side effects through
aberrant processing of other substrates of BACE1/2. One such substrate is proliferative Tmem27 of
pancreatic β cells, which is proessed by BACE2. Consequently, My project involved developing cell lines
and cellular assays to be used as one of the screening steps for chemical candidates of new generation
BACE1 inhibitors. Since Tmem27 is a BACE2 substrate, assessment of its cleavage under pharmacological
inhibition would determine whether the pharmacological agent is enzyme specific. The aim of the project
was to create a clonal cell line stably producing Tmem27 tagged on each terminus for easy detection. For
this purpose, tagged Tmem27 was transfected into Min6 pancreatic cell line, which was put under
selection pressure. Surviving colonies were picked, expanded and characterized using Western blots and
immunocytochemistry.
Keywords topic: Alzheimer’s disease, β-amyloid, β-secretase, BACE inhibitors, Tmem27.
Keywords method: Stable cell line development, Western blotting, immunocytochemistry.
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Title: Diet effects on brain inflammatory mechanisms and neurogenesis in the hypothalamus
Student: Lourdes Fernandez de Cossio Gomez
Supervisors: Dr. Sophie Layé, Dr. Giamal Luheshi
Affiliation: Université de Bordeaux
Global obesity rates are on the rise. In Europe over 50% of men and women are considered overweight
and the percentages of childhood obesity is steadily increasing. Multiple factors, such as diet and lifestyle
are key, but ultimately an alteration of the feeding circuitry seems to underlie chronic deregulation of
feeding behavior.
Feeding behavior is regulated by the brain, specifically by the ventromedial region of the hypothalamus
known as the arcuate nucleus. Recent studies demonstrated consumption of diets high in fat could induce
an inflammatory response in this region of the brain. A hallmark of neuroinflammation regardless of the
triggers is the activation of microglia, the resident immune cells in the brain. These brain macrophages are
known to phagocyte viable neurons during a neuroinflammatory event and are also known to play a role
regulating neurogenesis by phagocyting progenitor cells. Interestingly, neurogenesis in the hypothalamus
of obese adult mice is attenuated affecting the remodeling of this region. The mechanisms underlying this
change remains unknown but based on recent evidence, might involve a role for microglia. Thus the aim
of the present study is to investigate how microglia is affected after a brief high fat diet period and
whether it might play a role in neurogenesis within the hypothalamus. This is important because an early
alteration of the feeding circuitry after high fat diet consumption could be involved in the sustained
deregulation of feeding behavior observed in overweight and obese individuals. To this end, we will
submit mice to either 1 or 3 weeks of high fat diet and investigate:
1)
Diet effect on microglia phenotype: whether activated or not
2)
Diet effect on microglia motility (which is linked to its phenotype)
3)
Diet effect on neural progenitor cells in the Arcuate Nucleus
Keywords topic: Microglia, Neuroinflammation, Neurogenesis.
Keywords method: Immunohistochemistry, Fluorescence-activated cell sorting (FACS),
Confocal and Two-photon microscopy.
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Title: Role of neuronal activity on production of Amyloid Precursor Protein Intracellular
Domain by γ-secretase
Student: Stephanie Bianchi
Supervisors: Gael Barthet, Julie Masante, Dr. Christophe Mulle
Affilliation: Physiology of Glutamatergic Synapses Group, Institut Interdisciplinaire de NeuroSciences IINS,
30076 Bordeaux, France
γ-Secretase, a proteolytic complex that contains presenilin (PS) as its catalytic core, is responsible for the
cleavage of amyloid precursor protein (APP), a broadly expressed transmembrane protein that has a
significant role in the pathogenesis of Alzheimer’s Disease (AD). APP can be cleaved at multiple sites, thus
generating a series of fragments including extracellular β-amyloid (Aβ) peptides and intracellular cell
signaling peptides called APP Intracellular Domains (AICDs) (Barthet et al. 2012). Although Aβ peptide
accumulation has been proposed to be the central event in AD pathogenesis, emerging evidence suggests
that loss of essential functions of PS or γ-secretase could better explain neurodegeneration and dementia
in AD (Ho and Shen, 2011). AICDs are known to act as versatile signaling molecules for example regulating
transcription in cell lines (Suedhof and Cao, 2001), however how they regulate transcription in function of
neuronal activity remains unclear. IEGs (immediate-early genes) like Arc and c-fos are involved in
consolidation of synaptic plasticity and long-term memory, making them good candidates to study the
role of AICD in activity-dependent transcription.
Here, we present a novel targeted optogenetic approach that combines cell-specific activation with cellspecific genetic manipulation to study the influence of neuronal activity on γ-secretase proteolytic activity
and AICD production. More precisely, we combined optogenetic stimulation with the expression of
fluorescently-tagged APP in mouse hippocampal tissue. Furthermore, to monitor AICD-dependent IEG
expression we developed a new strategy that couples optogenetic with an activity-dependent reporter.
Our data demonstrate that neuronal activity stimulates γ-secretase proteolysis generating AICDs that
translocate to the nucleus. In addition, activation of neurons by light stimulates activity-dependent
transcription within hours. The involment of AICD in activity-dependent transcription is currently under
investigation.
Altogether, our data demonstrate that neuronal activity stimulates γ-secretase proteolytic activity, AICD
translocation to the nucleus and IEG expression, shedding new light to the mechanism behind synaptic
dysfunction and neurodegeneration observed in AD, reporting the possible involvement of AICDs in
activity-dependent IEG expression.
Keywords topic: γ-secretase; γ-secretase-produced ICDs; AICD, early-immediate genes;c-fos; Arc.
Keywords method: optogenetic stimulation; e-SARE; activity-dependent reporter, immunohistochemistry.
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Title: Involvement of hippocampus and anterior cingulate coretex in reconsolidation
of recent and remote memories
Student: Macarena Gómez de Salazar
Supervisors: L.J.M. Schmitz, Prof. Dr. S. Spijker
Affiliation: Vrije University Amsterdam
Although the involvement of the hippocampus in recall of recent and remote memories might have been
settled, the question remains whether reconsolidation processes in the hippocampus for recent and
remote memories are identical and if they involve the same brain areas. Recently, the Spijker lab showed
that the reconsolidation process in recent memory requires retrieval-induced endocytosis of GluA2AMPAR subunits in the hippocampus. Therefore, we will study the AMPAR dynamics in recent and remote
memory in the hippocampus to demonstrate whether AMPAR are also downregulated upon retrieval of
remote memory. Furthermore, we will also study AMPAR dynamics in anterior cingulate cortex (ACC), as
cortical areas are thought to be important for storage of remote memories and they need to be activated
for transfer of the memory to the hippocampus upon recall.
Using a fear-conditioning paradigm, we expect to confirm AMPAR downregulation in hippocampus during
recent memory (24 h) and demonstrate that in remote memory (28 days) AMPAR are not anymore
downregulated in the hippocampus. In addition, due to activation of the memory storage site (ACC) after
retrieval of a remote, but not recent memory, we hypothesize that AMPAR could be regulated, as
indication of synaptic plasticity. Furthermore, due to increased synchronization between ACC and
hippocampus after retrieval of remote memories, we hypothesize that upon a second retrieval session,
there is again a retrieval-induced endocytosis of GluA2-AMPA receptor subunits in the hippocampus.
Our results will help to elucidate whether reconsolidation processes in the hippocampus for recent and
remote memories are identical and if they involve the same brain areas.
Keywords topic: Hippocampus, anterior cingulate cortex, recall, retrieval, recent and remote memory,
AMPAR.
Keywords method: isolation of synaptic membranes, fear conditioning, western blot.
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Title: Evaluating the pharmacology of allosteric modulators acting on metabotropic glutamate
receptors using recombinant cells and rat cortex tissue
Student: Abinaya Ravisankar
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Affiliation: Department of Neuroscience, Janssen R&D, a division of Janssen Pharmaceutica, Belgium
Metabotropic glutamate receptors are members of the G protein-coupled receptor family (GPCRs). They
are widely distributed throughout the central nervous system (CNS) and are known to modulate the effect
of glutamate neurotransmission. Based on their function, ligand-selectivity and structure, the
metabotropic glutamate (mGlu) receptors are classified into three different sub-groups. Due to their wide
spread distribution in the CNS and specific roles in psychiatric and neurological diseases, mGlus are ideal
therapeutic targets for treatment strategies. A plethora of data has implicated the role of mGlu2,
belonging to sub-group II, in a variety of psychiatric conditions such as anxiety, addiction, schizophrenia
and epilepsy. mGlu3, also belonging to subgroup II, is suggested to play a role in psychiatric disorders,
particularly in schizophrenia. In various preclinical studies, selective mGlu2/3 allosteric modulators have
been shown as attractive therapeutic strategies to modulate glutamatergic dysfunction observed in
psychiatric disorders. Depending on the disorder and the stage of the disease, positive or negative
allosteric modulators (PAMs and NAMs respectively) can be used. The primary goal of my project is to
characterize the selectivity and pharmacology of mGlu2/3 PAMs and NAMs, that have been developed in
the lab, by using in vitro pharmacology techniques. For many years, mGlu receptors were known to
function only as stable constitutive homodimers. However, over the recent years, new studies have
shown the existence of mGlu heterodimers. Preliminary results obtained from previous experiments done
in the lab on brain slices are indicative of a possible mGlu2-mGlu3 receptor interaction. The secondary
goal of my thesis is to investigate a possible heterodimer interaction between mGlu2 and mGlu3 using
biochemistry techniques and in vitro pharmacological methods.
Keywords topic: mGlu, allosteric modulation, radioligand receptor binding assay, in vitro pharmacology,
PAM, NAM, receptor dimerization.
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Title: Cloning and functional characterization of human Rabconnectin-3A, a novel protein involved
in vesicle trafficking
Student: Sindhuja Gowrisankaran
Supervisor: Dr. Ira Milosevic
Affiliation: European Neuroscience Institute, Göttingen
Synaptic vesicles (SVs) are recycled by endocytosis in order to sustain high rates of transmission at a
synapse. Clathrin-mediated endocytosis is considered to be the main pathway for SV recycling. It is not
well understood how and when the internalized endosomes transform into mature SV during this process.
Rab3, a member of Rab GTPase family, is a specific marker for mature SVs, which itself actively cycles
during SV recycling. Rabconnectin-3 (RC-3) is a brain enriched protein originally identified as a novel
Rab3A GDP/GTP exchange proteins (GEF) and GTPase-activating protein (GAP) protein interactor. It
constitutes a two sub-unit complex on SV and is suggested to play an important role in recruiting Rab3A
by its interaction with Rab3A GEF and GAP. The bigger subunit, RC-3A is 340 KDa and has 12 WD domains,
while the smaller subunit is 160 KDa in size consisting of 7 WD repeat domains. We have cloned the full
length human RC-3A for the first time and expressed it in neuronal and non-neuronal cells to characterize
its function. In neurons, fluorescently-labeled overexpressed RC-3A co-localizes well with Rab3A staining
and other SV markers, confirming that RC-3A is enriched at the synapses. Further, RC-3A is present in both
inhibitory and excitatory synapses. Our live imaging studies in non-neuronal cells (HeLa, COS7) show that
RC-3 is involved in membrane trafficking, and that it colocalizes best with EEA1, a marker for early
endosomes. Interestingly, RC-3 also co-immunoprecipitated with full length endophilin A1 and A3, but not
endophilin A2 (endophilins area key endocytic adaptor with membrane curvature sensing and generating
properties). Additional experiment revealed that it is endophilin’s A1 and A3 SH3 domains that mediate
this putative interaction. In summary, we propose that RC-3 is a scaffolding molecule important for
membrane trafficking that recruits selected proteins of the endocytosis machinery and Rab family and
may drive SV recycling at the neuronal synapses.
Keywords topic: synaptic vesicle recycling, clathrin mediated endocytosis, Rab GTPases, membrane
trafficking.
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