Introduction
Our Westerberg symposium on the „Perspectives of Molecular Neurobiology“ has
taken place the fourth time since the start of this series on the occasion of the
founding of the Department of Neurobiology in Osnabrück in 2002. Each symposium
has a special theme. Our last meeting - two years ago - was focusing on "Cell and
Brain Imaging". This year, we selected "Neural Communication and Dynamics" in
order to cover the crosstalk between different cells in the nervous system (booklets
from all symposia are available as "pdf" on the homepage of the Department at
„archives“).
Following up on the tradition of the previous meetings, we were again able to convince
high profile external speakers from research institutions in Braunschweig, Mageburg,
Zürich, München and Berlin to come to Osnabrück and share their latest results in five
main lectures. The topics reached from the mechanisms of synaptic plasticity and
remodeling of neuronal networks to the recovery after spinal cord injury. In addition,
so-called "progress talks", which were a little shorter than the main lectures, were
given by the PhD students of our Department. These presentations should give an
idea of how the research activities of the Osnabrück Neurobiology Department are
embedded in and contribute to the worldwide enterprise of the neuroscience
community.
The lectures and progress talks were complemented by a poster session and a
microscope presentation by Olympus Deutschland. A collection of the „abstracts“ of
the lectures, the progress talks and the posters are included in this booklet. In
addition, pictures taken during the presentations, discussions at the poster boards,
and during the conversations under buffet and coffee sessions were added to give a
flavor about the familiar and informal atmosphere of our meeting.
I want to thank the co-organizers of this meeting Lidia Bakota, Anne Gauthier, Nataliya
Golovyashkina, Regina Herrling, Angelika Hilderink, Gunnar Jeserich, Katrin
Klempahn, Dennis Prieß, Christian Tackenberg and Karolin Selle who decided about
the theme and potential speakers. Apl. Prof. Gunnar Jeserich was the chairperson of
the morning section and Dr. Lidia Bakota chaired the afternoon session. I also want to
thank all members of the Department for their help in preparing coffee, booking hotels,
choosing the buffet, taking photographs, organizing the poster boards, presenting
posters, preparing the booklet etc. In addition I would like to thank the local
"Sonderforschungsbereich 431", the local "Graduate College" and "Olympus
Deutschland GmbH" for financial support. Of course, as every time, a special thank
goes to all speakers for coming here and for contributing to an exciting meeting on
"Neural Communication and Dynamics".
Roland Brandt
(Head of the Department of Neurobiology)
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4. Westerberger Herbsttagung zu den Perspektiven der Molekularen
Neurobiologie
NEURAL COMMUNICATION AND DYNAMICS
Friday, September 19, 2008, Hörsaal E01, Barbarastrasse 11, Osnabrück

Program
9:00
9:10

Introduction: R. Brandt
Welcome address by the dean of the faculty of biology and chemistry
(Prof. C. Ungermann)
Session I: (Chair: G. Jeserich)
9:20 Lecture 1: Fritz Rathjen (Max Delbrück Center, Berlin):
"Molecular analysis of neuronal connectivity: A cyclic GMP signalling pathway
essential for sensory axon branching"
10:00 Lecture 2: I. Maier (Brain Research Institute, Zürich):
"Mechanisms of recovery after spinal cord lesion"
10:40 Coffee Break
11:00 Lecture 3: Volkmar Leßmann (Universität Magdeburg)
"Visualizing synaptic secretion of neurotrophins: time course and signaling cascades"
11:40 Progress Talk 1: Regina Herrling (Neurobiologie, Osnabrück):
"Structural characterization of the free amino terminus of the trout shaker channel
Tsha3"
12:05 Progress Talk 2: Dennis Prieß (Neurobiologie, Osnabrück):
"Phosphoproteomic analysis of tau-dependent neurodegeneration in a PC12 cell
model of Alzheimer's disease"
12:30 Progress Talk 3: Anne Gauthier (Neurobiologie, Osnabrück):
"Probing mobility of GAP-43 in neuronal cell membranes using pulse-escape
fluorescence photoactivation"
13:00 Lunch and Poster session (part I)
Session II: (Chair: L. Bakota)
14:30 Lecture 4: Martin Korte (Technische Universität Braunschweig):
"The Ying and Yang of Neurotrophin receptor signaling in the process of synaptic
plasticity: results and fairy tales"
15:10 Lecture 5: Valentin Nägerl (MPI für Neurobiologie, Martinsried):
"Activity-dependent remodeling of synaptic networks in the hippocampus"
15:50 Coffee and Poster session (part II)
16:30 Progress Talk 4: Karolin Selle (Neurobiologie, Osnabrück):
"Changes in signal transduction, neuronal morphology and behaviour in transgenic
mouse models of Alzheimer's disease"
16:55 Progress Talk 5: Christian Tackenberg (Neurobiologie, Osnabrück):
"Differential pathological effects of Aß and tau on neuronal connectivity and cell
survival in an ex vivo model of Alzheimer‘s disease"
17:20 Progress Talk 6: Nataliya Golovyashkina (Neurobiologie, Osnabrück):
"Methods for 2-photon live imaging of neuronal morphology and spine dynamics in ex
vivo models of Alzheimer's disease"
17:45 Concluding remarks: R. Brandt
18:00 End of Meeting
Organizational Committee:
Lidia Bakota, Roland Brandt, Anne Gauthier, Nataliya Golovyashkina, Regina Herrling, Angelika Hilderink, Gunnar
Jeserich, Katrin Klempahn, Dennis Prieß, Karolin Selle, Christian Tackenberg
Supported by the DFG (GRK 612 and SFB 431) and Olympus Deutschland GmbH
Contact: brandt@biologi e.uni-osnabrueck.de
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4. Westerberger Herbsttagung zu den Perspektiven der Molekularen
Neurobiologie
NEURAL COMMUNICATION AND DYNAMICS
Friday, September 19, 2008, Hörsaal E01, Barbarastrasse 11, Osnabrück
List of Abstracts
Abstract #01 (Lecture): "Molecular analysis of neuronal connectivity: A cyclic GMP
signalling pathway essential for sensory axon branching", Hannes Schmidt1 , Agne
Stonkute1 , René Jüttner1 , Susanne Schäffer1 , Jens Buttgereit1 , Robert Feil2 , Franz Hofmann2 ,
Fritz G. Rathjen1 (Max-Delbrück-Centrum für Molekulare Medizin, Berlin1 , und Institut für
Pharmakologie und Toxikologie, Technische Universität München2 )
Abstract #02 (Lecture): "Mechanisms of recovery after spinal cord lesion", Irin Maier
(Brain Research Institute, Zürich)
Abstract #03 (Lecture): "Visualizing synaptic secretion of neurotrophins: time course and
signaling cascades", Volkmar Leßmann (Universität Magdeburg)
Abstract #04 (Lecture): "The Ying and Yang of Neurotrophin receptor signaling in the
process of synaptic plasticity: results and fairy tales", Martin Korte (Zoological Institute,
Div. Cellular Neurobiology, TU Braunschweig)
Abstract #05 (Lecture): "Activity-dependent remodeling of synaptic networks in the
hippocampus ", Valentin Nägerl (MPI für Neurobiologie, Martinsried)
Abstract #06 (Progress Talk): "Structual characterisation of the free amino-terminus of
the trout shaker channel Tsha3", Regina Herrling and Gunnar Jeserich (Department of
Neurobiology, University of Osnabrück)
Abstract #07 (Progress Talk): "Phos phoproteomic analysis of tau dependent
neurodegeneration in a PC12 cell model of Alzheimer’s disease" Dennis Prieß and Roland
Brandt (Department of Neurobiology, University of Osnabrück)
Abstract #08 (Progress Talk): "Probing mobility of GAP-43 in neuronal cell membranes
using pulse-escape fluorescence photoactivation", Anne Gauthier and Roland Brandt
(Department of Neurobiology, University of Osnabrück)
Abstract #09 (Progress Talk): "Changes in signal transduction, neuronal morphology and
behaviour in transgenic mouse models of Alzheimer's disease", Karolin Selle1 , Julia
Jordan1 , Kirsten Oesterwind 1 , Timm Priesnitz1 , Maria Siemann1 , Miriam Kreyenborg1 ,
Zeenna Stapper1 , Lars Lewejohann2 , Norbert Sachser2 , Roland Brandt1 , Monika Hundelt1
(Department of Neurobiology, University of Osnabrück1 and Department of Behavioural
Biology, University of Münster2 )
Abstract #10 (Progress Talk): "Differential pathological effects of Aß and tau on neuronal
connectivity and cell survival in an ex vivo model of Alzheimer‘s disease", Christian
Tackenberg and Roland Brandt (Department of Neurobiology, University of Osnabrück)
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Abstract #11 (Progress Talk): "Methods for 2-photon live imaging of neuronal
morphology and spine dynamics in ex vivo models of Alzheimer's disease", Nataliya
Golovyashkina (Department of Neurobiology, University of Osnabrück)
Abstract #12 (Poster): "Live imaging of fluorescence tagged RNA-binding proteins in
neural cells", Katharina Moschner1 , Anne Gauthier1 , Irith Ginzburg2 and Roland Brandt1
(Department of Neurobiology, University of Osnabrück1 and Department of Neurobiology,
Weizmann Institute of Science, Rehovat, Israel2 )
Abstract #13 (Poster): "Pseudohyperphosphorylation of tau alters signal transduction but
has no effect on neuronal morphology or behavior in transgenic mice", Karolin Selle1 ,
Julia Jordan1 , Kirsten Oesterwind 1 , Timm Priesnitz1 , Maria Siemann1 , Miriam Kreyenborg1 ,
Zeenna Stapper1 , Lars Lewejohann2 , Norbert Sachser2 , Roland Brandt1 , Monika Hundelt1
(Department of Neurobiology, University of Osnabrück1 and Department of Behavioural
Biology, University of Münster2 )
Abstract #14 (Poster): "Differential pathological effects of Aß and tau on neuronal
connectivity and cell survival in an ex vivo model of Alzheimer‘s disease", Christian
Tackenberg and Roland Brandt (Department of Neurobiology, University of Osnabrück)
Abstract #15 (Poster): "Phosphoproteomic analysis of tau dependent neurodegeneration
in a PC12 cell model of Alzheimer’s disease", Dennis Prieß and Roland Brandt
(Department of Neurobiology, University of Osnabrück)
Abstract #16 (Poster): "mRFP containing lentiviral vectors as a tool for neuron imaging
in hippocampal slices", Kirsten Oesterwind, Kati Turkowski, Nataliya Golovyashkina,
Roland Brandt and Lidia Bakota (Department of Neurobiology, University of Osnabrück)
Abstract #17 (Poster): "Growing glowing in green", Maja Rohling, Nancy Speck, Anne
Gauthier, Nataliya Golovyashkina, Lidia Bakota and Roland Brandt (Department of
Neurobiology, University of Osnabrück)
Abstract #18 (Poster): "Probing mobility of GAP-43 (B50) in neuronal cell membranes
using pulse-escape fluorescence photoactivation", Anne Gauthier and Roland Brandt
(Department of Neurobiology, University of Osnabrück)
Abstract #19 (Poster): "Structual characterisation of the free amino -terminus of the trout
shaker channel Tsha3", Regina Herrling and Gunnar Jeserich (Department of Neurobiology,
University of Osnabrück)
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Abstract #01 (Lecture):
Molecular analysis of neuronal connectivity: A cyclic GMP signalling
pathway essential for sensory axon branching
Hannes Schmidt1), Agne Stonkute1), René Jüttner1), Susanne Schäffer1), Jens Buttgereit1),
Robert Feil2), Franz Hofmann2), Fritz G. Rathjen1)
1) Max-Delbrück-Centrum für Molekulare Medizin, Robert-Rössle-Str. 10, D-13092 Berlin, Germany
2) Institut für Pharmakologie und Toxikologie, Technische Universität München, D-80802 München, Germany

A neuron establishes up to thousands of synapses which are the fabric of the
communication within the nervous system. A longstanding goal of neuroscientists therefore is
to understand how the enormous degree of connectivity of neurons is established during
embryonic and early postnatal development and how this connectivity becomes modulated by
experience-dependent processes. To establish synaptic contacts, neurons must extend axons
and dendrites which are guided to their target region by the growth cone. One prerequisite to
form the complex wiring pattern of the mature nervous system is the multiple ramification of
primary axon projections during the period of axonal outgrowth. This principle process
enables an individual neuron to innervate several distinct targets allowing the integration of
information. Despite intensive research efforts the molecular signalling pathways underlying
axonal branching remained poorly understood. We have been therefore interested in the
molecular analysis of axonal branching and studied this in sensory axons projecting into the
spinal cord.
Dorsal root ganglion (DRG) axons enter the spinal cord at the so-called dorsal root
entry zone (DREZ) where they bifurcate into a rostral and a caudal arm. These arms extend
longitudinally over several segments but remain confined to the oval bundle of His.
Collaterals are then generated from these stem axons to penetrate the gray matter. Thus, from
a structural point of view, sensory axons display at least two types of ramifications within the
cord: (1) bifurcation at the DREZ and (2) interstitial branching from stem axons to generate
collaterals.
Our studies provide evidence that embryonic mice with an inactive receptor guanylyl
cyclase Npr2 or deficient for cGMP-dependent protein kinase I (cGKI) lack the bifurcation of
sensory axons at the DREZ, i.e. the ingrowing axon either turns rostrally or caudally. This
bifurcation error is maintained to mature stages as shown by crossing the Thy-1-EGFP allele
into mutant mice. In contrast, interstitial branching of collaterals from primary stem axons
remains unaffected indicating that bifurcation and interstitial branching are processes
regulated by distinct molecular mechanism. At a functional level, the distorted axonal
branching at the DREZ is accompanied by reduced synaptic input, as revealed by patch clamp
recordings of neurons in the superficial layers from acute slices of the spinal cord. Hence, our
data demonstrate that Npr2 and cGKI are essential constituents of a cGMP signaling pathway
underlying axonal bifurcation at the DREZ and neuronal connectivity in the dorsal spinal
cord.
Our current studies focus on the characterization of extracellular ligands that activate
Npr2 and that are expressed in the dorsal spinal cord, on the identification of downstream
phosphorylation targets of cGKI and of phosphodiesterases that degrade cGMP in sensory
neurons.
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Abstract #02 (Lecture):
Mechanisms of recovery after spinal cord lesion
Irin Maier
Brain Research Institute, Zürich

Small injuries of the brain or spinal cord often have a good prognosis with extensive
functional recovery. After injury of the central nervous system, damaged fibre tracts
spontaneously react with a short- lasting repair response including a short period of axonal
sprouting and up-regulation of growth-associated proteins in the nerve cell body. It is well
documented for the cortex that intact brain areas can functionally compensate for areas which
have been injured. We show that these compensatory changes are very specific and possibly
driven by transient alterations in sensory input.
Similar compensatory changes (e.g. due to fibre growth or sprouting) can also occur in the
spinal cord, where they contribute to functional recovery following smaller tissue
destructions. Rehabilitative training can influence behavioural recovery and plastic events by
inducing changes in particular for growth factors, adhesion and guidance molecules as well as
components of synapse formation suggesting an important role for these factors in activity
dependent intraspinal reorganization after injury.
Extent and length of fibre growth is, however, very limited in the adult central nervous
system. This is in contrast to peripheral nerves, where injured axons often regenerate back to
their target where they make functionally meaningful connections. Our group has discovered
the presence of specific nerve growth inhibitory factors in central nervous system myelin,
among which the membrane protein Nogo-A. Nogo-A is a very potent nerve growth inhibitor
of the adult central nervous system. In vivo, inactivation of Nogo-A (by antibodies, K.O.,
soluble receptor fragments, receptor antagonists) provided extensive evidence for a key role
of Nogo in restricting neurite regeneration and circuit plasticity. RNA expression profiles and
proteomic analyses in Nogo-A K.O. mice or anti-Nogo antibody treated rats showed upregulations of growth and synaptogenesis associated molecules as a consequence of Nogosuppression. These results indicate that Nogo-A acts as a tonic growth suppressor, thereby
stabilizing the complex wiring structure of the adult CNS. Intrathecal infusion of function
blocking antibodies against Nogo-A into spinal cord injured rats or macaque monkeys
allowed regeneration of descending tract axons in the spinal cord and induced extensive
compensatory growth from spared fibres. Nogo-A inactivation was associated with enhanced
functional recovery, e.g. of locomotion or skilled movements. In collaboration with Novartis,
an anti- human Nogo-A antibody was generated and extensively tested toxicologically. A
Phase I clinical trial (coordinated by Novartis, Basel) is currently ongo ing in a European
Network of Spinal Cord Injury Centres (EM-SCI, coordinated by Volker Dietz, Zurich), using
this anti Nogo-A antibody in acutely injured paraplegic patients. For Phase II elaborate
functional readouts are being developed to gain detailed information on any sensory or motor
improvements occurring.
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Abstract #03 (Lecture):
Visualizing synaptic secretion of neurotrophins: time course and signaling cascades
Volkmar Leßmann
Universität Magdeburg

In comparison to the wealth of knowledge regarding their biological actions, little is known
about the mechanisms that determine the time course of activity-dependent release of
neurotrophins (BDNF, NT-3, NT-4/5 and NGF). We now addressed the signalling cascades
involved in postsynaptic secretion of neurotrophins (NTs) and investigated the kinetics of
neurotrophin release at the single vesicle level. GFP-tagged NTs were expressed in cultured
hippocampal neurons, and time lapse video microscopy of GFP fluorescence was employed to
explore the secretion process of NTs in real time. Experiments were performed under
conditions that allowed identifying local synaptic signaling events that contribute to NT
secretion.
We show that depolarization induced (triggered by 50 mM external K+) postsynaptic NT
secretion is elicited by Ca2+ influx, either via L-type VGCC, or via NMDA receptors.
Subsequent release of Ca2+ from ryanodine sensitive internal stores is required for the
secretion process, whereas activation of TTX sensitive Na+ channels or autocrine NT- induced
NT secretion is not involved. The postsynaptic NT secretion is critically dependent on the
activation of postsynaptic CaMKII and is gated by cAMP/PKA signaling. Whole cell patch
clamp recordings further revealed that postsynaptic secretion of BDNF can be triggered by
trains of (spontaneously occurring) backpropagating action potentials. Together these findings
suggest that BDNF can be released from postsynaptic structures by patterns of electrical
activity
known
to
elicit
synaptic
plasticity.
Experiments employing the fluorescence quencher bromphenol blue revealed that NT vesicle
fusion from postsynaptic sites proceeds via delayed and long-lasting or even repetitive fusion
pore opening, and subsequent slow dissolution of neurotrophins from the granules' peptide
cores. Together these mechanisms account for the relatively slow time course of NT secretion
from hippocampal neurons, compared to the fast release of conventional transmitters like
glutamate or GABA.
(Supported by grants from the DFG (SFB 553, 779), the Schram-Stiftung and the Stiftung
Rheinland-Pfalz).
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Abstract #04 (Lecture):
The Ying and Yang of Neurotrophin receptor signaling in the process of synaptic
plasticity: results and fairy tales
Martin Korte
Zoological Institute, Div. Cellular Neurobiology, TU Braunschweig

Changes in the connectivity of neurons - synaptic plasticity - regulate the fine-tuning of
neuronal networks during development and during adult learning. Synaptic plasticity includes
functional and structural modifications at neurons. Both changes occur in a ‘positive’
(synapse strengthening, dendritic spine growth) and in a ‘negative’ way (synapse weakening,
dendritic spine loss). Negative plasticity is most likely to be as important in shaping the
developing and adult brain as positive plasticity. We recently could identify the p75
Neurotrophin receptor (p75NTR) in controlling long-term depression and negatively
regulating dendrite complexity/spine density in the hippocampus (Rösch et al. 2005;
Zagrebelsky et al. 2006). Our results indicate that Neurotrophin receptors are implicated in
controlling both- positive and negative- plastic processes. BDNF, brain-derived neurotrophic
factor, exits in two forms, a mature form (mBDNF) and a pro-BDNF form, a glycosylated
precursor that is post-translationally converted to mature BDNF. A number of recent studies
suggested that this conversion takes place extracellularly following the activity-dependent
secretion of pro-BDNF from neurons. This would mean our results could be explained by the
fact, that pro-BDNF is converted to mature BDNF under LTP conditions and would than bind
preferentially to TrkB receptors, and the pro-BDNF would under LTD conditions bind
preferentially to p75. However, as a result of the extremely low abundance of BDNF, most
studies resorted to neurons that were transfected with BDNF cDNAs. Biochemical studies
with endogenous BDNF are also complicated by the fact that, although BDNF levels in the
brain are highest only three weeks after birth, BDNF null mutants die by that time, thus
preventing the necessary control experiments with tissue extracted from animals lacking
BDNF. We examined the role of BDNF in LTD and the group of Yves Barde, Basel, used
biochemical methods to explore the possibility that pro-BDNF is released. But we found no
evidence of the release of pro-BDNF (Matsumoto et al., 2008). So the question remains, what
is the ligand or interacting partner of p75 mediating negative synaptic plasticity. Interestingly
the p75NTR has been shown to interact with several other important receptor systems. Of
special interest is a set of data, identifying the Nogo receptor (NgR) as an interacting partner
of p75 and as an important determinant of structural plasticity.
Lit.: Matsumoto et al., Nat.Neurosci. 11 (2):131-133, 2008; Rösch et al., PNAS 2005;
Zagrebelsky et al., JNS 25 (43):9989-999, 2005.
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Abstract #05 (Lecture):
Activity-dependent remodeling of synaptic networks in the hippocampus
Valentin Nägerl
Max-Planck Institut für Neurobiologie, Martinsried

The striking ability of the brain to learn and retain information is thought to rely
primarily on activity-dependent synaptic plasticity. Whereas short-term information storage is
usually explained in terms of acute changes in the strength of synaptic connections, lo ng-term
memory is thought to involve additional plastic changes in the “hardwiring,” or the physical
connectivity of neuronal circuits.
Our work aims to better understand the phenomenology, molecular mechanisms and
functional consequences of activity-driven changes in the synaptic connectivity of neurons in
the CNS. In particular, we study the dynamics and molecular determinants of the activitydependent formation and removal of hippocampal synapses. Recently, we demonstrated a
high degree of activity-dependent presynaptic structural plasticity that complements the
dynamics of postsynaptic spines. Currently, we are investigating how plastic boutons behave
functionally and how the turnover of synaptic proteins shapes the plasticity of synaptic
structures.
For our experimental approaches we use a combination of electrophysiological and
optical techniques, including 2-photon and STED microscopy.
Recent Publications
1. Nägerl UV, Köstinger G, Anderson JC, Martin KAC, Bonhoeffer T. Protracted
synaptogenesis after activity-dependent spinogenesis in hippocampal neurons. J
Neurosci. 2007
2. Fonseca R, Vabulas RM, Hartl FU, Bonhoeffer T, Nägerl UV. A balance of protein
synthesis and proteasome-dependent degradation determines the maintenance of LTP.
Neuron. 2006
3. Fonseca R, Nägerl UV, Bonhoeffer T. Neuronal activity determines the protein
synthesis-dependence of late-phase LTP. Nat Neurosci. 2006
4. Fonseca R, Nägerl UV, Morris RG, Bonhoeffer T. Competing for memory:
hippocampal LTP under regimes of reduced protein synthesis. Neuron. 2004
5. Nägerl UV, Eberhorn N, Cambridge SB, Bonhoeffer T. Bidirectional activitydependent morphological plasticity in hippocampal neurons. Neuron. 2004
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Abstract #06 (Progress Talk):
Structual characterisation of the free amino -terminus of the trout shaker channel Tsha3
Regina Herrling and Gunnar Jeserich
Department of Neurobiology, University of Osnabrück

Voltage gated potassium channels (Kv) mediate the repolarisation of the membrane during the
action potential. Gaining detailed knowledge about the molecular mechanisms that mediate
the function of Kv channels is important, because potassium channels are involved in
numerous diseases and syndromes of the nervous system e.g. the sudden infantile death
syndrome, congenital deafness and different forms of epilepsy or ataxia. In the nervous
system of the bony fish Oncorhynchus mykiss (trout) a novel Kv had been described, termed
Tsha3, which seems to be a regulatory subunit and is co- localized with the Kv1.2 homologue
Tsha1 in the brain (Piwowarski et. al (2004)). Computer-assisted structural analyses suggest,
that Tsha3 belongs to the subfamily of Shaker channels. Interestingly it is most similar to the
human epithelial potassium channel KCNA10 which is only weakly characterised until now.
The region with the most prominent differences to Shaker related channels in Tsha3 is the
amino-terminus. This stretch harbours the tetramerisation domain, which mediates subtype
specific tetramerisation of Kv alpha subunits and is assumed to be involved in channel gating.
The amino-terminal end of Tsha3 is elongated by 125 amino acids resembling the inactivation
particle of certain Shaker (Kv1.4) or Shaw (Kv3.4) channel subunits. In classical models this
particle has a ball like structure which is attached to the tetramerization domain by a flexible
amino acid chain. To obtain functional and structural information about the amino-terminal
part of Tsha3, this domain was cloned into a procaryotic expression system and affinitypurified. The structure and mobility of the peptide was investigated with circular dichroism
(CD) spectroscopy and electron paramagnetic resonance (EPR) studies. Furthermore
interactions between the tetramerisation domains of Tsha3 and the Kv1.2 like Tsha1 were
comparatively analysed. Both amino-termini form homo- and heteromers which were
analysed in cross- linking studies and pull-down assays. The data obtained from CDspectroscopy indicated a high percentage of random coil structure. Concomitantly the EPR
data point out that Tsha3 is very mobile at the free amino-terminus.
Taken together these data suggest, that the free amino-terminus of Tsha3 is a highly flexible
domain. It is remarkable that no coiled structure resembling an inactivation ball was
identified. In future we will use the “freeze quench” technique of EPR spectroscopy to
investigate the structure of the complete channel. With this method we expect to gain
structural data about the channel´s open and the closed state, respectively.
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Abstract #07 (Progress Talk):
Phosphoproteomic analysis of tau dependent neurodegeneration in a PC12 cell model of
Alzheimer’s disease
Dennis Prieß and Roland Brandt
Department of Neurobiology, University of Osnabrück

Tau hyperphosphorylation and aggregation are known histopathological hallmarks in
Alzheimer’s disease (AD). Although the detailed mechanisms are not clear, it seems that
hyperphosphorylated tau is involved in apoptotic degeneration of neurons in late-stage AD
brains. Pseudohyperphosphorylation (PHP) of tau, which mimics negatively charged
phosphorylated residues of hyperphosphorylated tau during AD, mediates cytotoxicity in
differentiated PC12 cells, whereas PC12 wt tau cells were unaffected. Thus, the PHP model of
tau-mediated cytotoxicity might help to understand the mechanisms of neurodegeneration in
AD. Here we present a phosphoproteomic approach to identify possible target proteins, which
are specifically affected by PHP tau expression during differentiation. Since phosphorylation
is a key modification in many cellular pathways, we focussed on phosphoproteins, which may
change their expression or phosphorylation state. Using a combination of stable isotope
labeling, affinity chromatography to purify phosphorylated proteins and mass spectrometric
analysis after tryptic digestion, we were able to identify promising candidate proteins.
Differences in expression and/or phosphorylation are confirmed by Westernblot analysis and
immunofluorescence microscopy. We will perform further experiments to determine the
functional link between the candidate proteins and tau, which are responsible to mediate
cytotoxicity in our cell model.
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Abstract #08 (Progress Talk):
Probing mobility of GAP-43 (B50) in neuronal cell membranes using pulse-escape
fluorescence photoactivation
Anne Gauthier and Ro land Brandt
Department of Neurobiology, University of Osnabrück

GAP-43 (B50), the growth-associated protein of 43 kD, is a major substrate of the protein
kinase C (PKC) and has been implicated to have an important role in developing nerve
terminals, rege nerating axons and neuronal plasticity. Dependent on its phosphorylation state
it can either be cytosolic or associated with the plasma membrane and cortical cytoskeleton.
Plasma membrane association is mediated by palmitoylation at Cys3 and Cys4.
Phosphorylation at Ser41 appears to be important for membrane association.
To analyze the effect of phosphorylation of GAP-43 on its distribution and mobility, we
prepared fusion proteins of photoactivatable GFP (PA-GFP) with GAP-43(wt) protein and
S41A and S41D mutants to block or mimic phosphorylation of Ser41. After transfection in
PC12 cells, pulse-escape fluorescence photoactivation was used to follow the distribution and
dynamics of the different constructs. We found that the GAP-43(S41A) variant distributed
significantly faster than GAP-43(S41D) in the cell body as well as the processes of
differentiated cells. GAP-43(wt) showed an intermediate mobility most likely reflecting it
consists of a mixed population of phosphorylated and not phosphorylated protein. High
resolution imaging of living cells confirmed a predominant membrane association of GAP43(S41D), a cytosolic distribution of GAP-43(S41A) and a partial membrane association of
GAP-43(wt). Treatment with DMSO or decreased temperature (RT) increased association of
GAP-43(S41A) with the membrane and resulted in a concomitant reduced mobility.
Disrupting the actin cortex by treatment with the drug cytochalasin caused a reduced mobility
of GAP-43(S41A) whereas treatment with the actin stabilizing drug jasplakinolide increased
its mobility.
The results show that pulse-escape fluorescence photoactivation provides a new and sensitive
method to determine changes of protein mobility as a result of changes in membrane
association or cytoskeletal interactions in living cells with high spatial and temporal
resolution.
(Supported by the DFG, Graduate college 612 “Molecular Physiology: Interactions between
cellular nanostructures”)
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Abstract #09 (Progress Talk):
Changes in signal transduction, neuronal morphology and behaviour in transgenic
mouse models of Alzheimer's disease
Karolin Selle1 , Julia Jordan1 , Kirsten Oesterwind 1 , Timm Priesnitz1 , Maria Siemann1 , Miriam
Kreyenborg1 , Zeenna Stapper1 , Lars Lewejohann2 , Norbert Sachser2 , Roland Brandt1 ,
Monika Hundelt1
1
2

Department of Neurobiology, University of Osnabrück
Department of Behavioural Biology, University of Münster

Hyperphosphorylation of tau is a characteristic feature of Alzheimer's disease (AD). Our
group has established a model for tau hyperphosphorylation by mutating 10 residues from
Ser/Thr to Glu to simulate the negative charge of phosphorylated residues (“pseudohyperphosphorylated (PHP)-tau”). In order to analyze putative effects of hyperphosphorylation of
tau, we have established transgenic mouse lines that express human wildtype or PHP-tau.
We report that pseudohyperphosphorylation drastically decreases phosphorylation at T205
while other sites (T212, S262) are less or not affected. During aging, phosphorylation at T205
and T212 are increased at wt tau expressing but not in PHP tau expressing animals. Wt-tau or
PHP-tau expressing mice do not show any changes in size or number of neuronal cell bodies
as determined by measuring the thickness of the neocortex and morphometric analyses of
neurons that have been stained with the neuron-specific antibody NeuN. Tau expression is
associated with increased activation of extracellular regulated kinases (ERK1 and 2), which is
highest and most evident in young, male animals expressing PHP-tau. For the evaluation of
tau-induced changes, we quantified spine densities using Golgi staining in the neocortex and
hippocampus of the transgenic mice. Spine density is significantly increased in young males
in PHP-tau compared to wt-tau expressing mice. No differences in learning and memory are
observed. In comparison to our tau- models we analyzed also APP SDL mice with the familiar
Swedish, Dutch and London mutation of the amyloid precursor protein (APP). In APP SDL
mice, spine density is decreased by 12-18 % in comparison to non-transgenic mice.
The data indicates that moderate levels of human wildtype or modified tau have subtle effects
on phosphorylation and activation of signal transduction pathways but do not cause
neurodegeneration and loss of synaptic contacts. In contrast, familial mutations of amyloid
precursor protein cause a decrease in spine number.
(funded by the Alzheimer Forschung Initiative e.V.)
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Abstract #10 (Progress Talk):
Differential pathological effects of Aß and tau on neuronal connectivity and cell survival
in an ex vivo model of Alzheimer‘s disease
Christian Tackenberg, Adnan Ghori and Roland Brandt
Department of Neurobiology, University of Osnabrück

Alzheimer’s disease is a neurodegenerative disorder that is accompanied by alterations in
memory and cognition due to loss of neurons and impaired connectivity in the brain. Amyloid
plaques and neurofibrillary tangles (NFTs) are histopathological hallmarks of Alzheimer’s
disease. Amyloid plaques consist of aggregated Aß, a fragment of the Amyloid Precursor
Protein (APP). NFTs contain hyperphosphorylated tau protein as major component.
Our aim was to establish a central nervous model to analyze potential pathologic effects of Aß
and tau on cell survival and on density and morphology of dendritic spines. Since spines are
involved in learning and memory and form a one to one contact with excitatory synapses they
can be used as a marker for neuronal connectivity. For this study, organotypic hippocampal
slices were prepared from APP SDL transgenic mice which show equimolar amounts of Aß 40
and Aß42 already in embryonic age. Slices were then infected with the Sindbis Virus
expressing EGFP or EGFP-tau to analyze potential interactions between Aß- and tau
pathology. Confocal low resolution live imaging was used to determine Aß and tau mediated
neurotoxicity.
Tau toxicity was strongly increased on APP transgenic background, which is probably due to
a hyperphosphorylation of tau as seen in primary cortical cultures from APP transgenic mice
(Leschik et al., J. Neurochem.101:1303-1315 (2007)). This increased tau toxicity on
transgenic background could be prevented when cultures were treated with DAPT, a known
gamma-secretase inhibitor. In slices expressing only EGFP, no difference was seen between
transgenic and non-transgenic samples suggesting that Aß alone is not neurotoxic but needs
tau to generate toxicity. The gain of toxicity for hyperphosphorylated tau is supported by our
findings that a hyperphosphorylation- mimicking tau mutant (PHP tau) is highly toxic
compared to normal tau.
High resolution imaging of dendritic spines of fixed hippocampal CA1 and CA3 neurons was
used to determine a potential alteration of synaptic integrity by Aß. Neurons from APP
transgenic mice showed a 35% decrease in spine density that could be prevented by DAPT.
This indicates that the loss of spines is due to Aß-caused toxicity. Virus- mediated expression
of tau in transgenic and non-transgenic cultures did not affect spine density. Algorithm based
analysis of spine shape (Shahani et al., J. Neurosci. 26:6103-6114 (2006)) revealed a
reduction of mushroom and an increase in stubby spines in transgenic slices. Since mushroom
spines are considered to be involved in memory formation our results might point to Aßinduced memory deficits in APP SDL mice.
Our results show a differential pathological effect of Aß and tau on spines and cell survival
and reveal that organotypic hippocampal slices from APP transgenic mice in combination
with virus mediated expression of EGFP or EGFP-tagged tau represent a powerful and fast
tool for the analysis of spine pathology, cell survival and potential therapeutic strategies for
Alzheimer’s disease.
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Abstract #11 (Progress Talk):
Methods for 2-photon live imaging of neural morphology and spine dynamics in ex vivo
models of Alzheimer’s disease
Nataliya Golovyashkina, Kirsten Oesterwind, Maja Rohling, Nancy Speck, Kati Turkowski,
Roland Brandt and Lidia Bakota
Corresponding author: e-mail: golovyashkina@biologie.uni-osnabrueck.de
Department of Neurobiology, University Osnabrück

Live imaging of animal disease models opens broad range of possibilities for analysis of
disorder mechanisms and testing of pharmacological substances.
Our goal was to develop methods for high resolution time- lapse live imaging of neuronal
dynamics during degeneration associated with Alzheimer’s disease (AD).
In order to analyze potential pathological roles of amyloid plaques (Aβ) in an AD mouse
model we use organotypic hippocampal slices from 6 – 8 days old APPSDL transgenic mice.
Slices are infected using two different viral expression systems. Sindbis virus is used for
short-time transitional expression of eGFP and live imaging in time slot of 2 – 4 days.
Lentiviral constructs based on HIV-I and containing neuron specific promoters Synapsin I and
CaMK II are used for long-time persistent expression of eGFP or mRFP. In order to enhance
the expression level and fluorescence signal several lentiviral constructs were generated such
as farnesylated eGFP and triple eGFP. These constructs additionally serve to prevent toxicity
induced by eGFP entering and accumulating in the nucleus. To increase the number of
infected neurons using lentivirus infection, different infection techniques were adapted.
Infected neurons are then imaged using 2-photon laser scanning microscope equipped with
light-sealed incubator to keep temperature, humidity and CO2 enrichment for efficient slice
survival. In order to analyze dendritic complexity and morphology, neurons are reconstructed
from several high resolution z-stacks and processed for further 3D reconstruction and
measurements. For analysis of morphology and dynamics of dendritic spines, parts of
dendrites are imaged in order to follow up dynamical changes of individual spines throughout
defined time interva ls.
(This work was supported by the German research foundation (DFG Grant BR 1192/11)).
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Abstract #12 (Poster):
Live imaging of fluorescence tagged RNA-binding proteins in neural cells.
Katharina Moschner1 , Anne Gauthier1 , Irith Ginzburg2 and Roland Brandt1
1
2

Department of Neurobiology, University of Osnabrück
Department of Neurobiology, Weizmann Institute of Science, Rehovat, Israel

mRNA-binding proteins play a crucial role in different developmental processes and may also
be important during neurona l development. Biochemical studies revealed that specific
mRNA-binding proteins interact with the tau mRNA and assemble to so-called
ribonucleoparticles (RNPs). The microtubule-associated protein tau is expressed during
neuronal development and exhibits an axon-specific distribution. In addition it has been
implicated as having a role during neurodegeneration in tauopathies such as Alzheimer’s
disease. Here we studied three mRNA-binding proteins G3BP1, HuD and IMP-1 that have
previously been shown to interact with the tau mRNA. To study the dynamic behaviour of the
proteins in a cellular context, fusion constructs with photoactivatable green fluorescent
protein (PA-GFP) were prepared. After transfection into PC12 cells, protein distribution was
analyzed by pulse escape fluorescence photoactivation of the whole cell, part of the cell or
defined regions in the neurites.
We found that G3BP1, HuD and IMP-1 form aggregates and are distributed similar in PC12
cells. All of them appeared to be stationary during the time range of analysis (112 s), but
exhibited distinct dynamic properties as evidenced by an exchange of their molecular
constituents. The PA-GFP-G3BP1 construct appeared to be most dynamic while PA-GFPHuD and PA-GFP-IMP-1 were much less dynamic. The data demonstrate that pulse escape
fluorescence photoactivation allows to analyze dynamic properties of mRNA-binding
proteins. Future experiments will analyze whether the particles contain specific mRNA such
as tau and whether the three proteins are present in the same RNPs.
(Supported by DFG)
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Abstract #13 (Poster):
Pseudohyperphosphorylation of tau alters signal transduction but has no effect on
neuronal morphology or behavior in transgenic mice
Karolin Selle1 , Julia Jordan1 , Kirsten Oesterwind 1 , Timm Priesnitz1 , Maria Siemann1 , Miriam
Kreyenborg1 , Zeenna Stapper1 , Lars Lewejohann2 , Norbert Sachser2 , Roland Brandt1 ,
Monika Hundelt1
1
2

Department of Neurobiology, University of Osnabrück
Department of Behavioural Biology, University of Münster

Many mouse models that develop β-amyloid plaques or tau tangles composed of
hyperphosphorylated tau exist to study Alzheimer’s disease (AD). However, the role of
hyperphosphorylation of tau in the progression of the disease is still unsolved. Here we
describe novel transgenic mouse models that were generated by expressing human wt-tau and
a pseudohyperphosphorylated (PHP) variant of the largest CNS tau isoform (441 aa) at
moderate levels in forebrain neurons. In PHP-tau ten serine and threonine residues were
mutated to glutamate mimicking the negative charge of phosphorylated residues resembling
key structural and functional aspects of hyperphosphorylated tau protein. We report that
pseudohyperphosphorylation drastically decreases phosphorylation at T205 while other sites
(T212, S262) are less or not affected. During aging, phosphorylation at T205 and T212 are
increased at wt tau expressing but not in PHP tau expressing animals. Wt tau or PHP tau
expressing mice do not show any changes in size or number of neurons as determined by
measuring the thickness of the neocortex and morphometric analyses of neurons that have
been stained with the antibody NeuN that specifically stains neurons. Tau expression is
associated with increased activation of extracellular regulated kinases (ERK1 and 2) which is
highest and most evident in young, male animals expressing PHP tau. No differences in
learning and memory are observed. The data indicates that moderate levels of human wildtype
or modified tau have subtle effects on phosphorylation and activation of signal transduction
pathways. With our model it becomes possible to study the effects of
(pseudo-)hyperphosphorylation at conditions which may prevail in an early preaggregation
state of the disease.
(funded by the Alzheimer Forschung Initiative e.V.)
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Abstract #14 (Poster):
Differential pathological effects of Aß and tau on neuronal connectivity and cell survival
in an ex vivo model of Alzheimer‘s disease
Christian Tackenberg, Adnan Ghori and Roland Brandt
Department of Neurobiology, University of Osnabrück

Alzheimer's disease is a neurodegenerative disorder that is accompanied by alterations in
memory and cognition due to loss of neurons and impaired connectivity in the brain. Amyloid
plaques, consisting of aggregated Aß, a fragment of the Amyloid Precursor Protein (APP) and
neurofibrillary tangles (NFTs) containing hyperphosphorylated tau protein are
histopathological hallmarks of Alzheimer's disease. Our aim was to analyze potential
pathologic effects of Aß and tau on cell survival and on density and morphology of dendritic
spines. Since spines are involved in learning and memory and form a one to one contact with
an excitatory presynapse they can be used as a marker for neuronal connectivity. For this
study, organotyp ic hippocampal slices were prepared from APPSDL transgenic mice whic h
show equimolar amounts of Aß 40 and Aß42 already in embryonic age. Slices were then
infected with the Sindbis virus expressing EGFP or different EGFP-tau constructs to analyze
potential interactions between Aß and tau pathology.
Confocal low resolution live imaging was used to determine Aß and tau mediated
neurotoxicity. Tau toxicity is strongly increased on APP SDL transgenic background, which is
probably due to a hyperphosphorylation of tau as seen in primary cortical cultures from
APPSDL transgenic mice (Leschik et al. (2007)). In slices expressing only EGFP, no difference
is seen between transgenic and non-transgenic samples suggesting that Aß alone is not
neurotoxic but needs tau to ge nerate toxicity. Expression of hyperphosphorylation- mimicking
tau mutant (PHP tau) causes high toxicity whereas FTDP-17 tau mutant P301L shows only
slight toxicity compared to wt tau. Interestingly, both tau mutants are not affected on
transgenic background.
High resolution imaging of dendritic spines of fixed hippocampal CA1 and CA3 pyramidal
neurons was used to determine potential alterations of synaptic integrity by Aß or tau.
Neurons from APP SDL transgenic mice showed a 35% decrease in spine density that could be
prevented when cultures were treated with DAPT, a known gamma-secretase inhibitor. This
indicates that the loss of spines is due to Aß-mediated toxicity. Virus-mediated expression of
tau in transgenic and non-transgenic cultures did not affect spine density. Algorithm based
analysis of spine shape (Shahani et al. (2006)) revealed a reduction of mushroom and an
increase in stubby spines in transgenic slices. Since mushroom spines are considered to be
involved in memory formation our results might point to Aß-induced memory deficits in
APPSDL mice.
Hippocampal ex vivo cultures from APP transgenic mice in combination with virus- mediated
expression of EGFP-tau provide an efficient model to gain insights into the pathology and
potential therapeutic strategies in Alzheimer's disease.
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Abstract #15 (Poster):
Phosphoproteomic analysis of tau dependent neurodegeneration in a PC12 cell model of
Alzheimer’s disease
Dennis Prieß and Roland Brandt
Department of Neurobiology, University of Osnabrück

Tau hyperphosphorylation and aggregation are known histopathological hallmarks in
Alzheimer’s disease (AD). Although the detailed mechanisms are not clear, it seems that
hyperphosphorylated tau is involved in apoptotic degeneration of neurons in late-stage AD
brains. Pseudohyperphosphorylation (PHP) of tau, which mimics negatively charged
phosphorylated residues of hyperphosphorylated tau during AD, mediates cytotoxicity in
differentiated PC12 cells, whereas PC12 wt tau cells were unaffected. Thus, the PHP model of
tau-mediated cytotoxicity might help to understand the mechanisms of neurodegeneration in
AD. Here we present a phosphoproteomic approach to identify possible target proteins, which
are specifically affected by PHP tau expression during differentiation. Since phosphorylation
is a key modification in many cellular pathways, we focussed on phosphoproteins, which may
change their expression or phosphorylation state. Using a combination of stable isotope
labeling, affinity chromatography to purify phosphorylated proteins and mass spectrometric
analysis after tryptic digestion, we were able to identify promising candidate proteins.
Differences in expression and/or phosphorylation are confirmed by Westernblot analysis and
immunofluorescence microscopy. We will perform further experiments to determine the
functional link between the candidate proteins and tau, which are responsible to mediate
cytotoxicity in our cell model.
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Abstract #16 (Poster):
mRFP containing lentiviral vectors as a tool for neuron imaging in hippocampal slices
Kirsten Oesterwind, Kati Turkowski, Nataliya Golovyashkina, Roland Brandt, Lidia Bakota
Department of Neurobiology, University of Osnabrück

Lentivirus, a retroviral family, includes (besides others) two types of HIV (HIV-I and -II).
Lentiviruses are used for different approaches including generation of transgenic animals, gene
delivery into animals or organotypic slices for research purposes, or into humans as a way of gene
therapy. These lentiviral vectors were developed based on HIV-I. They are pseudotyped with the
vesicular somatotitis virus G glycoprotein, hence they can transduce nondividing cells in vitro and in
vivo in a broad range of tissues. Infection with lentivirus results in a stable long term expression and
lower toxicity compared to other viral vectors (e.g. sindbis virus).
To achieve neuronal expression, vectors were designed with neuron specific promoters. Based on
L22FCK(1.3)GWEGFP (with alpha calcium/calmodulin dependent protein kinase II Promoter) and
L26Fsy(1.1)GWEGFP (with Synapsin I Promoter), mRFP containing vectors were developed. EGFP
was restricted by BamHI / EcoRI and the inserted mRFP was obtained from pRSETB vector with the
same enzymes. After ligation the respective vectors and two helpers were transfecte d into human
embryonic kidney 293FT cells (Invitrogen) and infectious particles were collected from the
supernatant. PC12 cells were infected to determine the number of infectious particles and organotypic
hippocampal slices from six day old mice to visualize neuronal morphology in an authentic
environment. Applying non concentrated virus resulted in low infection efficacy of PC12 cells and
absent infection of hippocampal slice neurons. Therefore two concentration methods were performed:
(1) Concentration of infectious particles by ultracentrifugation (>100,000 x g), (2) Precipitation of
Poly-L-Lysine/vector complexes at a low speed centrifugation (10,000 x g). We found that the second
method can be used only for infection of dissociated cells, as with PLL/virus aggregates no expressing
cell was observed on the organotypic slices. To increase the number of neurons expressing mRFP,
four different infection techniques were adapted. Microinjection, which is commonly used with
lentivirus, showed only a few groups of cells expressing mRFP. With droplet method (1µl drop per
hippocampal slice) only a few mRFP positive neurons could be observed, mainly at the margin of the
slices. The number of mRFP positive neurons could be increased by applying drops 3 to 5 times
sequentially in 15 minute intervals. With this method several groups of fluorescing cells were
observed in different areas of the slice. Similar results were obtained by placing a piece of optic paper
soaked with 3.5 µl of virus solution for 30 minutes onto the slice. Although some infection methods
led to higher numbers of mRFP expressing cells, infected neurons showed different fluorescent signal
levels and only those with the highest signal could be visualized with standard fluorescent microscopy
as well as with laser scanning microscopy.
The data show that mRFP coding lentiviral vectors can be used to infect individual neurons in
hippocampal slices. Further work will be required to increase the signal intensity and decrease toxicity
to allow for an efficie nt morphometric analysis of mRFP expressing neurons.
(This work was supported by the German research foundation (DFG Grant BR 1192/11). We thank
Pavel Osten (Northwestern University, Chicago) for the generous gift of the lentiviral vectors
L22FCK(1.3)GWEGFP and L26Fsy(1.1)GWEGFP as well as for the helpers L3 and L4.)
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Abstract #17 (Poster):
Growing glowing in green
Maja Rohling*, Nancy Speck*, Anne Gauthier, Nataliya Golovyashkina, Lidia Bakota and
Roland Brandt
*Corresponding authors: phone: (+49) 0541-969 2876, fax: (+49) 0541-969 2354, email:
maja.rohling@biologie.uni-osnabrueck.de; nancy.speck@biologie.uni-osnabrueck.de
Department of Neurobiology, University of Osnabrück

Fluorescent proteins such as GFP and its derivates are useful tools to analyze the morphology
of cells or even previously uncharacterized proteins by examining their localization, dynamics
and biochemical characteristics within cells. However, single gene constructs may lead to a
moderate signal due to a low expression level. In order to increase the level of fluorescence,
triple eGFP (enhanced green fluorescence protein) constructs were subcloned.1 Another
advance is the larger molecular weight of the triple construct products that eliminates the
localization in the nucleus of cells compared to a single construct, thus reducing the toxicity.
In addition this triple eGFP construct can be cloned in all types of vectors. This allows for an
application of the triplet in different cell types or tissues conferring an enhanced fluorescence
signal and a lower toxicity.
In this study a triple eGFP gene was cloned. PC12 cells (pheochromocytoma cells) are
transfected with the vectors to determine whether the triple constructs were successfully
cloned. Therefore they were subsequently analyzed by standard and confocal laser scanning
fluorescence microscopy. Upcoming experiments will focus on the insertion of the triplet into
2 lentiviral vectors. These vectors combine many features that are desired for a functional
viral gene delivery system. This includes the large cloning capacity into the viral backbone
(up to 9 kbp). After infection the viral vector integrates into the host genome conferring long
term gene expression. In addition, no specific inflammatory or vector specific immune
response can be detected. A major advantage compared to other retroviral vectors is the
ability to infect also non-dividing cells.2
(This work was supported by the German research foundation (DFG Grant BR 1192/11). We
thank Pavel Osten (Northwestern University, Chicago) for the generous gift of the lentiviral
vectors L22FCK(1.3)GW and L26Fsy(1.1)GW).

1Genové G, Glick BS, Barth AL. Brighter reporter genes from multimerized fluorescent
proteins. Biotechniques. 2005 Dec;39(6):814, 816, 818 passim.
2Klimatcheva E, Rosenblatt JD, Planelles V. Lentiviral vectors and gene therapy. Front
Biosci. 1999 Jun 1;4:D481-96. Review.
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Abstract #18 (Poster):
Probing mobility of GAP-43 (B50) in neuronal cell membranes using pulse-escape
fluorescence photoactivation
Anne Gauthier and Roland Brandt
Department of Neurobiology, University of Osnabrück

GAP-43 (B50), the growth-associated protein of 43 kD, is a major substrate of the protein
kinase C (PKC) and has been implicated to have an important role in developing nerve
terminals, regenerating axons and neuronal plasticity. Dependent on its phosphorylation state
it can either be cytosolic or associated with the plasma membrane and cortical cytoskeleton.
Plasma membrane association is mediated by palmitoylation at Cys3 and Cys4.
Phosphorylation at Ser41 appears to be important for membrane association.
To analyze the effect of phosphorylation of GAP-43 on its distribution and mobility, we
prepared fusion proteins of photoactivatable GFP (PA-GFP) with GAP-43(wt) protein and
S41A and S41D mutants to block or mimic phosphorylation of Ser41. After transfection in
PC12 cells, pulse-escape fluorescence photoactivation was used to follow the distribution and
dynamics of the different constructs. We found that the GAP-43(S41A) variant distributed
significantly faster than GAP-43(S41D) in the cell body as well as the processes of
differentiated cells. GAP-43(wt) showed an intermediate mobility most likely reflecting it
consists of a mixed population of phosphorylated and not phosphorylated protein. High
resolution imaging of living cells confirmed a predominant membrane association of GAP43(S41D), a cytosolic distribution of GAP-43(S41A) and a partial membrane association of
GAP-43(wt). Treatment with DMSO or decreased temperature (RT) increased association of
GAP-43(S41A) with the membrane and resulted in a concomitant reduced mobility.
Disrupting the actin cortex by treatment with the drug cytochalasin caused a reduced mobility
of GAP-43(S41A) whereas treatment with the actin stabilizing drug jasplakinolide increased
its mobility.
The results show that pulse-escape fluorescence photoactivation provides a new and sensitive
method to determine changes of protein mobility as a result of changes in membrane
association or cytoskeletal interactions in living cells with high spatial and temporal
resolution.
(Supported by the DFG, Graduate college 612 “Molecular Physiology: Interactions between
cellular nanostructures”)
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Abstract #19 (Poster):
Structual characterisation of the free amino -terminus of Tsha3
Regina Herrling and Gunnar Jeserich
Department of Neurobiology, University of Osnabrück

Voltage gated potassium channels (Kv) mediate the repolarisation of the membrane during the
action potential. Gaining detailed knowledge about the molecular mechanisms that mediate
the function of Kv channels is important, because potassium channels are involved in
numerous diseases and syndromes of the nervous system e.g. the sudden infantile death
syndrome, congenital deafness and different forms of epilepsy or ataxia. In the nervous
system of the bony fish Oncorhynchus mykiss (trout) a novel Kv had been described, termed
Tsha3, which seems to be a regulatory subunit and is co- localized with the Kv1.2 homologue
Tsha1 in the brain (Piwowarski et. al (2004)). Computer-assisted structural analyses suggest,
that Tsha3 belongs to the subfamily of Shaker channels. Interestingly it is most similar to the
human epithelial potassium channel KCNA10 which is only weakly characterised until now.
The region with the most prominent differences to Shaker related channels in Tsha3 is the
amino-terminus. This stretch harbours the tetramerisation domain, which mediates subtype
specific tetramerisation of Kv alpha subunits and is assumed to be involved in channel gating.
The amino-terminal end of Tsha3 is elongated by 125 amino acids resembling the inactivation
particle of certain Shaker (Kv1.4) or Shaw (Kv3.4) channel subunits. In classical models this
particle has a ball like structure which is attached to the tetramerization domain by a flexible
amino acid chain. To obtain functional and structural information about the amino-terminal
part of Tsha3, this domain was cloned into a procaryotic expression system and affinitypurified. The structure and mobility of the peptide was investigated with circular dichroism
(CD) spectroscopy and electron paramagnetic resonance (EPR) studies. Furthermore
interactions between the tetramerisation domains of Tsha3 and the Kv1.2 like Tsha1 were
comparatively analysed. Both amino-termini form homo- and heteromers which were
analysed in cross- linking studies and pull-down assays. The data obtained from CDspectroscopy indicated a high percentage of random coil structure. Concomitantly the EPR
data point out that Tsha3 is very mobile at the free amino-terminus.
Taken together these data suggest, that the free amino-terminus of Tsha3 is a highly flexible
domain. It is remarkable that no coiled structure resembling an inactivation ball was
identified. In future we will use the “freeze quench” technique of EPR spectroscopy to
investigate the structure of the complete channel. With this method we expect to gain
structural data about the channel´s open and the closed state, respectively.
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Kommunikation und Dynamik von Nervenzellen
Uni Osnabrück lädt zur 4. Westerberger Herbsttagung ein

Die

»Westerberger

Herbsttagung

zu

den

Perspektiven

der

Molekularen

Neurobiologie« ist mittlerweile zu einer festen Einrichtung an der Universität
Osnabrück geworden ist. Die diesjährige Tagung wird am Freitag, 19. September,
zum

Thema

»Neural

Communication

and

Dynamics«

stattfinden.

Zu

der

Veranstaltung sind alle Interessierten herzlich eingeladen. Der Beginn ist um 9 Uhr
im großen Hörsaal des Biologiegebäudes, Barbarastraße 11. Eine Voranmeldung ist
nicht erforderlich.
»Unser Ziel ist es, grundlegende Mechanismen der Kommunikation zwischen
Nervenzellen und Veränderungen von Nervenzellen beim Lernen, beim Gedächtnis
und bei Krankheiten vorzustellen und zu besprechen«, so der Osnabrücker Biologe
Prof. Dr. Roland Brandt. Organisiert wird die Tagung von der Abteilung Neurobiologie
der Universität Osnabrück.

Auch dieses Jahr konnten Experten aus führenden Labors für einen Vortrag nach
Osnabrück eingeladen werden. Unter anderem referieren Prof. Fritz Rathjen (Berlin),
Dr. Irin Maier (Zürich), Prof. Volkmar Leßmann (Magdeburg), Prof. Martin Korte
(Braunschweig) und Dr. Valentin Nägerl (Martinsried bei München).

___________________________________________________________________
Weitere Informationen für die Redaktionen:
Prof. Dr. Roland Brandt, Universität Osnabrück,
Fachbereich Biologie/Chemie,
Barbarastraße 11, D-49076 Osnabrück,
Telefon: +49 541 969 2338; Fax: +49 541 969 2354,
Email: brandt@biologie.uni-osnabrueck.de
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Introduction given by Prof. Dr. Roland Brandt (Head of Department of Neurobiology) and
Prof. Dr. Christian Ungermann (Dean of Faculty Biology/Chemistry, Osnabrück).

Chairpersons of the morning and afternoon session:
apl. Prof. Dr. Gunnar Jeserich
Dr. Lidia Bakota
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Prof. Dr. Fritz Rathjen (Max Delbrück Center, Berlin)

Lecture II:
Irin Maier (Brain Research Institute, Zürich)

Lecture III:
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Progress talk I:
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II:
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(Neurobiologie, Osnabrück)
Osnabrück)

Progress
Progresstalk
talkIII:
III:
Anne
AnneGauthier
Gauthier(Neurobiologie,
(Neurobiologie,Osnabrück)
Osnabrück)

Lecture IV:

Lecture V:

Prof. Dr. Martin Korte (Technische Universität Braunschweig)

Dr. Valentin Nägerl (MPI für Neurobiologie, Martinsried)

Progress talk IV:
Karolin Selle (Neurobiologie,
Osnabrück)

Progress talk VI:
Nataliya Golovyashkina (Neurobiologie,
Osnabrück)

Progress talk V:
Christian Tackenberg (Neurobiologie,
Osnabrück)

Poster presentation and discussion

Conversations during Coffee and Buffet

Supported by Olympus Germany

The organizers thank all participants for their presentations, the discussion and conversation
during the meeting.

