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Generation of  transgenic mice by pronuclear injection of  
recombined DNA has a wide array of  applications and is 
particularly useful for studying  gene function. Compared to 
homologous recombination, introduction of  a transgene is 
simpler and not restricted to selected mouse strains. More-
over, breeding of  transgenic mice is simpler and requires 
fewer animals than in case of  animals carrying homolo-
gously introduced modifications. For these reasons, several 
attempts were made to generate transgenic mice express-
ing short interfering RNAs targeting a specific gene as a 
replacement for gene-deletion approaches. However, these 
attempts were usually only partially successful and often 
suffered from low knock-down efficiency, poor cell-type 
specificity or transgene toxicity causing cell-death. Here 
I describe the generation of  mouse transgenic lines with 
cell-type specific knock-downs of  glutamate and opioid 
metabotropic receptors in specific neuronal populations. 
The transgenes were based on bacterial artificial chromo-
somes (BACs) harboring promoters of  genes, which ex-
pression is restricted to dopaminoceptive or dopaminergic 
cells in the brain. Both microRNA and shRNA strategies 
were tested, in the latter case the transgene was constructed 
to require Cre-mediated recombination for activation. The 
in vivo knock-down efficiency was estimated at >90% with 
no toxicity observed. There was no change in abundance 
of  microRNA precursors or any other indication that the 
transgene had an appreciable effect on transcription or 
RNA processing. Most importantly phenotypes of  strains 
with the same gene targeted using different strategies were 
generally consistent and in agreement with reported effects 
of  gene deletion. Therefore, we conclude that the present-
ed methodology could be a viable alternative to targeted 
gene deletion.
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Translational control underlying 
long-term synaptic plasticity
Clive R. Bramham

Department of Biomedicine and KG Jebsen Centre for Research on 
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e-mail: Clive R. Bramham <clive.bramham@biomed.uib.no>

Translational control provides a means for regulating the 
time, place, and amount of  cellular protein synthesis. Syn-
aptic plasticity is thought to require changes in both general 
and mRNA-specific translation. This suggests coordinated 
regulation of  multiple forms of  translation, but the log-
ic of  the process has not been described for any specific 
form of  synaptic plasticity. Such information is essential 
for uncovering translational programs for synaptic plastic-
ity and memory formation in specific neural circuits of  the 
mammalian brain. The talk will start with a snapshot pres-
entation of  translational control mechanisms underlying 
protein synthesis-dependent forms of  synaptic plasticity. I 
will then present new findings from our lab on translation-
al control in long-term potentiation (LTP) in the dentate 
gyrus. We find that brain-derived neurotrophic signaling to 
MAP kinase interacting kinase (MNK) controls LTP main-
tenance through sequential activation of  distinct modes of  
protein translation, suggesting the existence of  a transla-
tional program.
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Synaptic translation of matrix 
metalloproteinase 9 and its 
role in Fragile X Syndrom
Magdalena Dziembowska
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Matrix metalloproteinase 9 (MMP-9), gelatinase B that 
regulates pericellular environment through the cleavage of  
protein components of  the extracellular matrix, plays a role 
in structural plasticity of  dendritic spines. Recently we have 
discovered that MMP-9 is locally translated and secreted at 
the synapse in response to synaptic stimulation. MMP-9 is 
involved in the activity-dependent reorganization of  spine 
architecture and was shown to regulate spine morphology 
in Fragile X syndrome (FXS) which is caused by the loss of  
mental retardation protein (FMRP). Application of  MMP-
9 on neurons in culture induces formation of  filopodia-
like immature dendritic spines that resembles these in FXS. 
Furthermore, inhibiting MMP-9 activity by application of  
minocycline, the tetracycline analogue, to Fmr1 KO mice 
can rescue the abnormal spine phenotype both in vivo and 
in cultured neurons. Deregulation of  local protein synthe-
sis at the synapse contributes to spine dysmorphogenesis 
and synaptic dysfunction in patients with the Fragile X syn-
drome. We have shown that MMP-9 mRNA is a specific 
target of  FMRP and that FMRP regulates its transport and 
translation at the synapse. In the absence of  FMRP MMP-9 
mRNA translation is increased and this causes an excess of  
matrix metalloproteinase 9 at synapses. Our data support a 
model in which synaptic MMP-9 is translationally regulated 
by FMRP. In the case of  FXS the lack of  FMRP leads to 
excessive MMP-9 protein synthesis at the synapse. We pro-
pose that such a local effect can contribute to the aberrant 
spine morphology observed in patients with FXS.

Oral presentations

O12.1

New humanized ataxin-3 knock-in 
mouse model combines genetic features, 
pathogenesis of neurons and glia and 
late disease onset of SCA3/MJD
Maciej Figiel, Pawel M. Switonski, Wojciech 
J. Szlachcic, Wlodzimierz J. Krzyzosiak

Institute of Bioorganic Chemistry, Polish Academy of Sciences, Poznań, 
Poland
e-mail: Maciej Figiel <mfigiel@ibch.poznan.pl>

Spinocerebellar ataxia type 3 (SCA3/MJD) is a genetic neu-
rodegenerative disease triggered by the expansion of  CAG 
repeats in ATXN3 gene. SCA3/MJD transgenic mouse 
models exist, however, the generation of  an Atxn3 knock-
in model would represent a closer approximation of  SCA3 
disease
We report the generation of  the first humanized knock-in 
ataxin-3 mouse model (Ki91) which provides insights into 
neuronal and glial pathology of  SCA3/MJD. Mutant atax-
in-3 accumulated in cell nuclei across the brain, showing 
diffused immunostaining and forming intranuclear inclu-
sions. Ki91 animals showed expansion in paternal trans-
missions and contraction of  the CAG mutation in maternal 
transmissions. Moreover, the CAG mutation also exhibited 
age-dependent tissue-specific expansion. The Serpina3n 
protein, a molecular sign of  neurodegeneration and brain 
damage, was strongly increased in the brain and cultured 
astrocytes of  Ki91 mice. The brains of  the Ki91 showed 
astrogliosis in the cerebellar white matter and in the sub-
stantia nigra in the midbrain. Additionally, the Purkinje 
cells (PCs) in the cerebellum of  the Ki91 mice showed a 
pronounced decrease of  Calbindin D-28k immunoreactiv-
ity (IR) that was not dependent on protein expression. The 
neurodegenerative changes in the PCs occurred with differ-
ent intensities and depended on the location of  the PCs in 
the transverse zones in the cerebellum. Molecular and cel-
lular neuropathology is accompanied by the late (90 weeks) 
rotarod deficit in heterozygous Ki91 animals. In summary, 
we created the ataxin-3 knock-in mouse model that com-
bines molecular and behavioral disease phenotypes with 
genetic features of  SCA3. The model can be very useful 
to study the pathogenesis and therapy of  SCA3/MJD and 
other polyQ disorders.
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strategy for neuroprotection
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Introduction: There is a marked, deleterious increase in 
expression of  Matrix Metalloproteinase-9 (MMP-9) during 
numerous pathologic conditions such as ischemic stroke, 
epilepsy and various excitotoxic/neuroinflammatory pro-
cesses. Therefore, inhibition of  MMP-9 is considered as 
a potential therapeutic target for neuroprotection.  Cur-
rently available chemical inhibitors of  MMP-9 are poorly 
specific and have many off-targets leading to unanticipated 
side effects. As development of  specific inhibitors is al-
ways a challenging task therefore, we planned to evaluate 
neuroprotective effects of  an endogenous inhibitor of  
MMP-9, Tissue Inhibitor of  Matrix Metalloproteinase-1 
(TIMP-1), which is a 28 KDa protein. However, the major 
obstacles of  using TIMP-1 as a neuroprotective agent are 
its in vivo short half-life and low brain permeability. Hence, 
we planned to explore a nanotechnological approach for 
delivery of  TIMP-1, by using poly lactic-co-glycolic acid 
(PLGA) based Nanoparticles (NPs), so in the future it can 
be developed as a neuroprotective agent.
Results: Here, we have developed TIMP-1 loaded PLGA 
NPs which can deliver TIMP-1 in a sustained release man-
ner and can cross the blood brain barrier (BBB). These 
NPs were coated with polysorbate 80 (Ps80) to improve 
their BBB penetration. These NPs were characterized by 
SEM, DLS, PDI, Zeta potential, protein loading and drug 
release. We evaluated these NPs for their in vitro and in vivo 
BBB penetration by using primary rat brain endothelial cell 
model and by tail vein injection in mice respectively. The in 
vitro and in vivo results have shown that NPs are non-toxic 
to endothelial cells and they have BBB penetration. Finally, 
we evaluated their neuroprotective effects on organotypic 
hippocampal slice culture using propidium iodide staining 
and LDH assay which have shown that TIMP-1 and TIMP-
1 loaded have neuroprotective effects against Kainic Acid 
(KA) induced excitotoxicity.  Moreover, we have shown 
through gelatinase assay that these effects are mediated 
through MMP-9 inhibition. Currently, we are exploring in 
vivo neuroprotective effects of  TIMP-1 NPs.

O12.3

Cell type-specific transcriptional responses 
of neurons and astrocytes in vivo
Magdalena Tertil*, Sławomir Gołda*, Marcin 
Piechota, Michał Korostyński, Agnieszka Wawrzczak-
Bargieła, Urszula Skupio, Ryszard Przewłocki

Institute of Pharmacology Polish Academy of Sciences, Department of 
Molecular Neuropharmacology, Kraków, Poland
*contributed equally to this work
e-mail: Magdalena Tertil <tertil@if-pan.krakow.pl>

The mechanism of  glucocorticoid action in the brain in-
volves glucocorticoid receptor (GR) binding and its trans-
location into nucleus, where it acts as a transcription factor 
and regulates gene expression. However, GR-dependent 
transcriptional regulation in different types of  neural cells 
is not fully understood.
Our previous data obtained from in vitro studies conducted 
on primary cultures of  murine striatal and hippocampal 
astrocytes and neurons demonstrated that stimulation of  
astrocytes with a specific GR agonist dexamethasone (Dex) 
(100 nM for 4 h) caused a significant increase in expression 
of  GR-dependent genes such as Fkbp5, Sgk1 and Tsc22d3. 
Strikingly, we did not observe transcriptional changes in 
primary neurons, which suggested that astrocytes could be 
the primary cellular target of  glucocorticoids in the central 
nervous system.
Here we have acutely isolated primary astrocytes and neu-
rons from mice treated with Dex (4 mg/kg for 4 h) or 
morphine (20 mg/kg for 4h), as we previously demonstrat-
ed  that morphine stimulation results in an increase of  GR-
dependent genes in mouse brain via activation of  hypotha-
lamic-pituitary-adrenal axis. Neurons and Glast-positive 
astrocytes were isolated from striatum and hippocampus 
of  21 days-old C57BL/6J mice utilizing magnetic cell sort-
ing technology. Transcriptional profiles of  selected genes 
were evaluated with qPCR.
We show that magnetic sorting of  neurons (Npas4) and 
astrocytes (Gjb6, Plin4) from mice gives high purity popu-
lations of  cells. We corroborate the results from our previ-
ous in vitro studies demonstrating that GR-dependent genes 
such as Fkbp5, Sgk1 and Tsc22d3 are strongly upregulated in 
astrocytes but not in neurons in vivo. This study suggests 
that astrocytes constitute a primary transcriptional target 
of  glucocorticoid action in the brain.
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Novel protocol for differentiation of 
induced Pluripotent Stem Cells (iPS) into 
dopamine and melanin producing cells
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Induced Pluripotent Stem cells (iPS) are unlimited source 
of  different cell types. Thanks to their traits they can found 
application not only in clinic but also as in vitro models of  
diseases.
One important type of  cells which can be generated from 
iPS cells are dopamine producing cells. They are particu-
larly vulnerable to degeneration in many neuronal disorders 
such as Parkinson’s disease (PD). IPS-derived dopamine 
producing cells in vitro comprise perfect model not only for 
drug testing but also for elucidating pathogenesis of  PD.
Here we present distinct protocol for differentiation of  iPS 
cells in a multi-step procedure. Firstly, iPS cells cultured on 
feeder layer were transferred to suspension culture. In next 
step progenitor cells were selected and expanded in serum-
free medium. In final step cells were terminally differen-
tiated into dopamine-producing cells. On each step cells 
were characterized for expression of  specific markers (neu-
ronal — Nestin, Tuj-1, TH, DAT, Tyrosinase and embry-
onic) on the level of  mRNA (by RT-PCR) and protein (by 
immunocytochemistry). Dopamine production was proved 
by HPLC with MS and appearing black pigment was identi-
fied as melanin by EPR and Fontana-Masson staining.
We show protocol for iPS cells differentiation into dopa-
mine and melanin producing cells. Our model is useful for 
pharmacological tests both in vitro and in vivo but moreover 
it is valuable in deciphering pathogenesis of  neurodegen-
erative diseases.

Acknowledgements
Authors acknowledge the financial support from the project Interdisci-
plinary PhD Studies "Molecular sciences for medicine" (co-financed by 
the European Social Fund within the Human Capital Operational Pro-
gramme).

Posters

P12.1

Podosome organizing protein ArhGef5 
interacts with the dystrophin glycoprotein 
complex and localizes to the sites of 
neuromuscular junction remodeling
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Marta Gawor, Tomasz Prószyński
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Neuromuscular junctions (NMJs) are specialized synapses 
that allow for the transmission of  signals from motor neu-
rons to muscle fibers. At birth, NMJs have a simple plaque-
like shape but in the early postnatal period they grow in 
size and become perforated with scattered openings. Sub-
sequently, these perforations become more numerous and 
form indentations between ACh-rich branches, transform-
ing the “plaque” into a complex pretzel-like structure. It 
had been widely assumed that the nerve terminal, which 
apposes and mirrors the postsynaptic machinery, dictates 
the remodeling of  the NMJ. Recent studies, however, sug-
gest that cultured muscle cells have an intrinsic program 
for AChR remodeling. We have previously reported an 
unexpected discovery that cultured muscle cells utilize 
podosomes, actin-rich adhesive organelles capable of  
the remodeling of  the extracellular matrix (ECM), for 
developmental reorganization of  the postsynaptic ma-
chinery. To get insight into the molecular mechanism of  
the AChR cluster remodeling we focused our analysis on 
α-dystrobrevin-1 (αDB1), a component of  the dystrophin-
associated glycoprotein complex (DGC), which was previ-
ously proposed to play a role in synaptic remodeling. We 
designed a peptide-based biochemical screen that allowed 
us to identify proteins that interact with αDB1 specifically 
upon its phosphorylation. These experiments led to the 
identification of  Arhgef5 – a GEF for the Rho family GT-
Pases, phosphoinositide-3 kinase (PI3K), and an adaptor 
protein GRB2. Interestingly, these proteins form a com-
plex that is known to initiate the formation of  podosomes 
in fibroblasts. Our experiments demonstrated that Arhgef5 
binds directly to phosphorylated αDB1 and that this inter-
action is specific to phosphorylated tyrosine Y713 but not 
other phosphorylated tyrosines of  the αDB1 protein. Im-
munohistochemical analysis of  muscle tissue revealed that 
Arhgef5 is localized to the postsynaptic machinery of  the 
NMJ, where it concentrates in the perforations and inden-
tations between AChR-rich branches, areas where we ex-
pected podosomes to form. Thus, our results support our 
hypothesis that podosomes form in vivo and are involved 
in the remodeling of  the NMJ postsynaptic machinery.
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Stromelysin-1, gelatinase B and 
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Introduction: The recommended treatment of  acute 
phase of  ischaemic stroke (IS) in humans is limited to re-
combinant tissue plasminogen activator (rtPA). Previous 
studies have indicated that intracranial bleeding during 
rtPA administration can be caused by high activity of  ma-
trix metalloproteinase(MMP)-9 (gelatinase B). MMP-9 is 
capable to digest type IV collagen, the component of  basal 
membranes. During thrombolysis the enzymatic cascade 
that follows through plasmin and MMP-3 (stromelysin-1) is 
triggered by rtPA. Finally, MMP-3 activates MMP-9, theo-
retically leading to the destruction of  basal membranes of  
brain vessels and intracranial bleeding thereafter. Our ob-
jective was to find the relationship between rtPA treatment 
vs. MMP-9 activity, MMP-3, and TIMP-1 (tissue inhibitor 
of  MMP) serum levels related to patients’ neurological sta-
tus during acute ischaemic stroke.
Material and Methods: Thirty five ischaemic stroke pa-
tients were enrolled. Fourteen of  them underwent throm-
bolytic therapy with rtPA (rtPA group). The serum samples 
were obtained at 3 time-points in rtPA group (time-point 
0: 1st–4th hour of  stroke; time-point 1: immediately after 
rtPA administration; time-point 3: on day 5–7 from stroke 
onset). In remaining patients venous blood was obtained at 
two time-points: time-point 1: 5th–10th hour of  stroke and 
time-point 2: on day 5–7 of  stroke. MMP-9 was analyzed 
with gelatin zymography, MMP-3 and TIMP-1 serum lev-
els were analyzed using an ELISA method. Neurological 
status was assessed by National Institutes of  Health Stroke 
Scale (NIHSS) performed on the admission and discharge 
of  patients. NIHSS improvement ratio (IR) was calculated 
as a difference between NIHSS score at the admission and 
discharge of  patient.
Results: The active form of  MMP-9 (86 kDa) was not ob-
served in any analyzed samples. MMP-9 activity was esti-
mated as the sum of  activities of  each detected form 92 
kDa, 130 kDa and 200 kDa (corresponding to pro-MMP-9, 
heterodimer MMP-9/lipokalin and homodimer MMP-9/
MMP-9, respectively). MMP-9 was significantly elevated 
and MMP-3 was decreased in serum at time-point 1 in 
rtPA group in comparison to non-rtPA group. MMP-3 was 
negatively correlated with IR values for all stroke patients 
but the results did not reach full statistical significance 
(p=0.06).
Conclusion: Thrombolysis applied for the treatment of  
ischaemic stroke increases MMP-9 activity in serum, how-
ever rtPA seems not to facilitate the conversion of  pro-
MMP-9 into the active form. In addition, our results can 
suggest the involvement of  MMP-3 to the biochemical 
processes occurring during acute phase of  IS.

P12.3

Chronic lithium administration in mice 
increases nuclear β-catenin in the thalamus 
but not in the cortex and hippocampus
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Kuznicki1, Marta Wisniewska1,2
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Nowadays lithium salt is one of  the most effective drugs 
used to treat bipolar disorder. Unfortunately, there is a thin 
line between its therapeutic properties and severe toxicity. 
In order to find targets for future alternative drugs, the mo-
lecular mechanism of  lithium action must be ascertained. 
We are looking for molecular targets of  lithium ions in the 
brain, focusing on the canonical Wnt signaling pathway. 
The effector of  the pathway is β-catenin, an activator of  
the LEF1/TCF transcription factors. When the Wnt signal 
is not present, β-catenin is phosphorylated by GSK3 and 
subsequently degraded via the proteasome pathway. In re-
sponse to Wnt signaling, GSK-3β is inhibited and β-catenin 
is stabilized. It is well known that GSK3 is inhibited by lith-
ium ions. It is still controversial, however, whether this phe-
nomena occurs in vivo upon therapeutic lithium treatment, 
and if  yes, whether it can affect β-catenin in the brain.
C57BL/6 mice were given 600 mg/l lithium chloride in 
drinking water during one week, which served as a model 
of  lithium therapy. Then serum and brain samples were 
collected. The lithium levels in serum were measured by 
inductively coupled plasma mass spectroscopy to verify 
whether its concentration was within the therapeutic range. 
The cortex, hippocampus and thalamus were isolated, 
and the samples were fractionated into the cytoplasm, nu-
cleoplasm and membranes by differential centrifugation, 
which was optimized for the brain tissue. Then the levels 
and localization of  β-catenin were examined by quantita-
tive Western blot. A twofold increase in nuclear β-catenin 
was observed specifically in the thalamus, whereas in the 
hippocampus and cortex the level of  β-catenin either did 
not change or increased in the cytoplasm. No changes 
were seen in membranous fractions of  all the structures. 
Concluding, in vivo lithium treatment can activate b-catenin 
signaling pathways, but only in the thalamus. 
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During cell transfection with a plasmid, DNA must be de-
livered to the nucleus, where the transcription of  the en-
coded gene occurs. Nuclear transport of  plasmids occurs 
most efficiently during the cell cycle, when the nuclear en-
velope becomes disassembled. Therefore, the transfection 
of  post-mitotic cells, such as differentiated muscle cells 
and neurons, is often highly inefficient. Here we report 
a simple and cost-effective method for efficient transfec-
tion of  dividing and non-dividing cells with synthetically 
prepared mRNA. Unlike plasmid DNA, mRNA transfec-
tion bypasses the requirement for the genetic material to 
be transported into the nucleus, since the protein synthesis 
from mRNA occurs in the cytoplasm. We demonstrate that 
mRNA transfection yields up to 100% of  transfected dif-
ferentiated muscle cells, HEK-293 or HeLa cells and up 
to 50% of  transfected cultured hippocampal neurons. Fur-
thermore, we provide evidence that injection of  mRNA-
Lipofectamine complexes is a simple method of  brain tis-
sue transfection. Finally, we generated a series of  universal 
plasmid vectors that can be used for conventional plasmid 
transfection or as templates for the production of  synthetic 
mRNAs. These plasmids can be used in a variety of  experi-
ments since they contain tags that enable the localization 
and purification of  fusion proteins. Moreover, they have 
a uniquely designed multicloning site, the expression-en-
hancing WPRE sequence, the SV-40 origin of  replication 
for the propagation of  plasmid in T-antigen containing 
mammalian cells (COS-7, HEK-293T), as well as the puro-
mycin resistance gene for the quick selection of  transfected 
cells.

P12.5

Inhibition of Cyclin-dependent 
kinase 5 attenuates NF-κB –
regulated gene expression in the 
brain during lipopolysaccharide-
evoked systemic inflammation
Grzegorz A. Czapski, Małgorzata Chalimoniuk, 
Joanna B. Strosznajder, Agata Adamczyk

Mossakowski Medical Research Centre Polish Academy of Sciences, 
Department of Cellular Signaling, Warsaw, Poland
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Cyclin-dependent kinase 5 (Cdk5) is involved in modula-
tion of  a broad range of  neuronal functions; it regulates 
neuronal cytoskeleton, synaptic development and func-
tion, oxidative stress and apoptosis. Activity of  Cdk5 is 
controlled by binding of  regulatory subunits (p35 or p39) 
and by phosphorylation on Tyr15 and Ser159. Overactiva-
tion of  Cdk5, which is induced by the cleavage of  p35 by 
calpain, was implicated in neuronal dysfunction in various 
neurodegenerative disorders, including Alzheimer’s and 
Parkinson’s disease. Moreover, it was recently proposed 
that Cdk5 may be involved in regulation of  inflammatory 
processes. The aim of  this study was to analyze the role of  
Cdk5 in regulation of  inflammation-related gene expres-
sion in the mouse hippocampus during lipopolysaccharide 
(LPS)-evoked systemic inflammatory response (SIR). LPS 
(1 mg/kg b.w.) was administered i.p. to adult male mice 
C57BL6, and after 3 and 12 h molecular alterations in hip-
pocampi were analyzed. Cdk5 inhibitor Roscovitine was 
injected i.p. at 50 mg/kg b.w. Our data indicated a transient 
increase in gene expression for Cdk5 and Cdk5r1 (p35) in 
hippocampi of  LPS-treated mice. Moreover, phosphoryla-
tion of  Tyr15 was enhanced, suggesting activation of  Cdk5 
during SIR. In addition, we observed enhancement of  
calpain activity and p35 degradation, which is a molecular 
hallmark of  Cdk5 activation. To investigate the significance 
of  Cdk5 in progression of  neuroinflammatory signaling, 
the effect of  Roscovitine was analyzed. It was found that 
Roscovitine reduced the activity of  inflammation-related 
transcription factor NF-κB in hippocampus, and downreg-
ulated the mRNA level of  NF-κB-controlled genes, Nos2, 
Tnfa and Il6. Moreover, Roscovitine prevented the increase 
in TNF-α and IL-6 protein level. Our results indicate that 
Roscovitine significantly affects pro-inflammatory gene ex-
pression in the brain; therefore, we conclude that inhibition 
of  Cdk5 may be a promising protective strategy in neuroin-
flammatory processes.
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CacyBP/SIP and its role in dysregulation 
of protein ubiquitination in Huntington’s 
disease transgenic mice model YAC128
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Mutated huntingtin was shown to affect gene expression in 
the brain of  Huntington’s disease (HD) patients [1] and in 
brains of  HD models [2].We found that the level of  sev-
eral genes and proteins involved directly (Calb2, Cib1, Cib2, 
and Carl) or indirectly (CacyBP/SIP and Hap1) in calcium 
homeostasis was at least 2-fold increased in the striatum of  
YAC128 mice. One of  these proteins, a calcyclin-binding 
protein (CacyBP/SIP) is involved in beta-catenin ubiqui-
tination via Siah1 E3 ubiquitinating enzyme [3]. We found 
that overexpression of  CacyBP/SIP protein was observed 
only in the striatum of  the YAC128 model, but not in the 
motor cortex and cerebellum. The striatum is the brain re-
gion first and most affected in HD. The aim of  the present 
work was to establish the role of  the CacyBP/SIP in pro-
tein ubiquitination in YAC128 model. Our preliminary data 
indicate that the total protein ubiquitination is decreased 
in HD transgenic mice as compared to the wild type mice. 
Moreover, we found that the level of  beta-catenin is higher 
in the striatum of  HD mice than in the control ones. We 
are now analyzing if  the increased level of  CacyBP/SIP is 
responsible for the observed changes in beta-catenin and 
protein ubiquitination.
1. Hodges A et al (2006) Hum Mol Genet 15: 965–77.
2. Czeredys M et al (2013) Front Mol Neurosc 25: 6: 42.
3. Matsuzawa SI, Reed JC (2001) Mol Cell 7: 915–26.
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SH3BP2, liprin-alpha1 and alpha-
catulin are involved in the organization 
of the neuromuscular junction 
postsynaptic machinery 
Marta Gawor1, Krzysztof Bernadzki1, Paweł 
Niewiadomski1, Peter Hallock2, Tomasz J. Prószyński1

1Nencki Institute of Experimental Biology, Department of Cell Biology, 
Laboratory of Synaptogenesis, Warsaw, Poland; 2Novartis Biomedical 
Institute, Cambridge MA, USA
e-mail: Marta Gawor <m.gawor@nencki.gov.pl>

Neuromuscular junctions (NMJs) are synapses formed 
between motor neurons and muscle fibers. Abnormalities 
in NMJ development lead to various neuromuscular disor-
ders, such as myasthenia gravis. However, the mechanisms 
that orchestrate NMJ development are still poorly under-
stood. The dystrophin-associated glycoprotein complex 
(DGC) is a major laminin receptor in the muscle, which 
anchors and stabilizes components of  the postsynaptic 
machinery, including receptors for the neurotransmitter 
acetylcholine (AChRs), by linking them to the extracellular 
matrix (ECM) and the cytoskeleton. Alpha-dystrobrevin-1 
(aDB1) is a cytoplasmic component of  the DGC that was 
shown to play a role in the stabilization of  AChR and the 
development of  AChR clusters. To understand the molecu-
lar mechanism underlying the assembly of  AChR clusters, 
we performed a biochemical screen for aDB1-interacting 
proteins. Our experiments identified several novel targets 
including three scaffold proteins: liprin-alpha1, SH3BP2, 
and alpha-catulin. We show that all three are concentrat-
ed at the neuromuscular synapse, where they localize to 
AChR-rich branches of  the postsynaptic membrane. We 
also demonstrate that myotubes depleted in alpha-catulin 
or SH3BP2 fail to cluster AChRs. Currently we are testing 
our hypothesis that alpha-catulin regulates AChR assembly 
through the interaction with the NFkappaB pathway, which 
controls expression of  rapsyn, a scaffold protein that di-
rectly clusters AChRs at the postsynaptic membrane.
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Serum response factor (SRF) ablation 
in forebrain neurons of adult mice 
leads to increased vulnerability to 
seizures and aberrant expression 
of activity regulated genes
Bozena Kuzniewska, Karolina Nader, Leszek 
Kaczmarek, Katarzyna Kalita

Nencki Institute of Experimental Biology, Polish Academy of Sciences, 
Laboratory of Neurobiology, Warsaw, Poland
e-mail: Katarzyna Kalita <kasiakalita@gmail.com>

Aberrant synaptic plasticity is known to play a pivotal role 
in epilepsy, yet the molecular mechanism underlying this 
pathology remains still unknown. SRF is a transcription 
factor that plays a prominent role in various programs of  
gene expression in the brain, including neuronal plasticity. 
Moreover, SRF protein accumulation and phosphorylation 
as well as increased binding of  SRF to DNA was observed 
after pilocarpine and kainic acid (KA)-induced seizures, 
what suggests that SRF activation can be engaged in plas-
ticity changes associated with the development of  epilepsy. 
To study the role of  SRF in the context of  epilepsy, we used 
conditional, inducible, forebrain specific SRF knockout 
mice. Epileptogenesis was induced by intra-hippocampal 
injection of  KA and animals were monitored with continu-
ous video-EEG recording. We showed, that SRF knockout 
animals developed more spontaneous seizures and seizures 
were more severe. To identify target genes regulated by 
SRF we used microarray profiling analysis. Animals from 
both genotypes were injected intraperitoneally with KA or 
saline. 6 hours after KA- induced seizures/saline injection 
dentate gyrus of  the mouse hippocampus was dissected 
and RNA was isolated and analyzed by microarrays. Statis-
tical analysis of  microarray results revealed that in the basic 
conditions (saline treated animals) SRF KOs do not display 
any significantly downregulated transcripts, except the SRF 
itself  (Tukey p<0.05, fold change 0.66). As an outcome of  
our experiments, 431 genes altered after seizures and sig-
nificantly changed in SRF KOs were identified (ANOVA 
interaction genotype: treatment p 0.0005, correction FDR 
1.5 or 0.66). More than 260 genes showed increased ex-
pression after seizures in WT animals and were significantly 
down-regulated in SRF KOs. Among those genes we dis-
tinguished and verified some genes, including: Arc, BDNF, 
Lcn2, Acan. Decreased levels of  these genes can lead to hy-
peractivity. Our results suggest, that SRF-dependent genes 
may function as “molecular brakes” giving a negative feed-
back to decrease the hyperexcitation in response to strong 
neuronal stimulation.
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Blood platelets for peripheral modeling 
of presynaptic events: Glutamate forward 
and reversed transport assessment
Ludmila A. Kasatkina
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Neurochemistry, Ukraine
e-mail: Ludmila Kasatkina <ludmilka.kasatkina@gmail.com>

Introduction: Platelets express neuronal and glial gluta-
mate transporters EAAT1-3 in the plasma membrane and 
vesicular glutamate transporters VGLUT1-2 in secretory 
granules. The aim of  this study is to assess whether plate-
lets are adequate model of  both presynaptic glutamate up-
take and release.
Methods: spectrofluorimetry, flow cytometry, glutamate 
dehydrogenase assay, laser scanning confocal microscopy, 
radiolabelled assay.
Results: The absence of  unstimulated release of  endog-
enous glutamate from platelets was shown even after the 
inhibition of  glutamine synthetase and glutamate uptake by 
methionine sulfoximine or DL-threo-β-benzyloxyaspartate, 
respectively. The depolarization of  plasma membrane by 
high K+ did not evoke glutamate release from platelets 
shown with glutamate dehydrogenase and L-[14C]gluta-
mate. The glutamate efflux also was not registered with 
transportable inhibitor of  glutamate transporters DL-
threo-β-hydroxyaspartate (DL-THA) by means of  het-
eroexchange. The protonophore cyanide-p-trifluorometh-
oxyphenyl-hydrazon (FCCP) and inhibitor of  H+-ATPase 
V-type bafilomycin A1 did not stimulate glutamate release 
from platelets. However, high K+, DL-THA, FCCP and 
bafilomycin A1 did not prevent the exocytotic release of  
glutamate from secretory granules in response to thrombin 
stimulation.
Discussion: The depolarization of  the plasma membrane 
in isolated nerve terminals (synaptosomes) at Ca2+-free 
conditions caused transporter-mediated release of  endog-
enous glutamate from the cytosol into the extracellular 
space (glutamate transporter reversal). In contrast to nerve 
terminals, the heteroexchange, transporter-mediated and 
unstimulated release of  glutamate are not inherent to plate-
lets. The reverse function of  vesicular glutamate transport-
ers of  platelets also seems unlikely. 
Conclusion: Glutamate is released from platelets by means 
of  exocytosis only. Hence, the platelets are the most appro-
priate experimental and diagnostic model for the forward 
glutamate transport, exclusively.
Key words: glutamate transporters, synaptosomes, plate-
lets, exocytosis
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Control of the medial prefrontal 
cortex (mPFC) pyramidal neuron 
membrane potential by muscarinic 
receptors in young rats
Przemysław N. Kurowski, Maciej Gawlak, Paweł Szulczyk

Department of Physiology and Pathophysiology, Medical University of 
Warsaw, Warsaw, Poland 
e-mail: Przemysław Kurowski <przemyslaw.kurowski@wum.edu.pl>

Introduction: Abnormalities in the muscarinic control 
of  prefrontal cortical neurons occur in neuropsychiatric 
disorders such as schizophrenia and senile dementia. The 
purpose of  this study was to clarify the mechanisms re-
sponsible for the muscarinic-dependent depolarization of  
pyramidal neurons of  the medial prefrontal cortex (mPFC).
Material and methods: Experiments were conducted on 
slices of  18- to 22-day-old rats. The membrane potential 
was recorded under current-clamp conditions using the 
perforated patch method. Ca++ ions were absent from the 
extracellular solution, and voltage- and TTX-dependent 
Na+ currents were blocked by TTX. Recordings were per-
formed in the presence of  glutamatergic and GABAergic 
transmission blockers.
Results: It was determined that muscarinic receptor stimu-
lation by carbamoylcholine chloride (CCh; 100 µM) evoked 
a depolarization (10.0±1.3 mV, n=33) that was eliminated 
by the M1 receptor antagonist pirenzepine (2 µM) or by 
the removal of  Na+ ions from the extracellular solution. 
The application of  the of  G-protein βγ subunit-depend-
ent signaling inhibitor gallein (20 µM) reduced the ampli-
tude of  CCh-dependent depolarizations to 1.7±0.42 mV 
(n=12). This CCh-induced depolarization was not affected 
by the application of  the following blockers to the extra-
cellular solution: Kir channels (Ba2+ ions, 200 µM), GIRK 
channels (tertiapin Q, 300 nM), Ih channels (ZD 7288, 50 
µM), non-selective cationic channels (flufenamic acid, 200 
µM; 2-APB; 200 µM and SKF 96365, 50 µM), the Na+/
Ca++ exchanger (benzamil, 20 µM), intracellular trans-
duction systems coupled to kinase C (U73122, 10 µM and 
chelerythrine, 5 µM), or kinase A (SQ22536, 100 µM and 
H-89, 10 µM). We also demonstrate that mPFC pyramidal 
neurons express type Nav1.9 channels.
Conclusion: We conclude that the muscarinic M1 recep-
tor-dependent depolarization of  layer-V pyramidal neurons 
depends on the activation of  signal transduction involving 
G protein βγ subunits. The prime candidate for the mem-
brane effector responsible for CCh-dependent depolariza-
tion is the TTX-resistant, low threshold, Na+ type Nav1.9 
channel current.

Acknowledgements
The study was sponsored by grants no: NN401584638 and NN301572940. 

P12.11

Levels of biogenic amines in the midbrain 
of rats with acute alcohol intoxication 
and its correction by tauzinc
Ivan V. Liakh, Darya A. Harshkova, Evgeniy 
M. Doroshenko, Vladimir M. Sheibak

Grodno State Medical University, Grodno, Belarus
e-mail: Ivan Liakh <liakh_ivan@mail.ru>

It is known, that zinc ions are included in the active centers 
of  many enzymes regulating of  alcohol metabolism, reduc-
ing its negative impact (Truong-Tran AQ et al., 2001, BioM-
etals 14: 315–330). While zinc deficiency and alcohol abuse 
violate the body's ability to absorb taurine, which protects 
brain cells from the many negative impacts. Considering 
that taurine has membrane-protective and antioxidant ef-
fects in a variety of  systems (Shan-Shan Yu, 2007, BMC 
Develop Biol 7: 51), and that zinc increases the activity of  
alcohol dehydrogenase and accelerates the excretion of  
metabolic products of  ethanol (Murillo-Fuentes ML et al., 
2010, J Trace Elem Med Biol 3: 200–206), the aim of  the work 
became research the modulatory effect of  drug based on 
taurine and zinc (tauzinc) on the levels of  biogenic amines 
in the midbrain of  rats in case of  acute ethanol administra-
tion.
The rats of  the experimental group once per day intragas-
trically was injected ethanol at a dose of  4.5 g/kg for 10 
days. Animals second group together with ethanol received 
a preparation based on taurine and zinc aspartate — "Tauz-
inc" at a dose of  100 mg/kg of  body weight. Animals were 
decapitated 24 h after the last injection of  the investigat-
ed compounds. For the study took midbrain, in which by 
HPLC were determined levels of  biogenic amines.
After a ten-day ethanol administration were observed a 
marked increase of  the concentration of  the amino acid 
precursor of  catecholamines - tyrosine with decreased 
levels of  the individual catecholamines: dopamine (DA), 
dihydroxyphenylalanine (DOPA), epinephrine, as well as 
their metabolite — 3-methoxy-4-hydroxyphenylglycol. A 
similar situation was observed with indolamines: there was 
a decrease in serotonin levels (5-HT) and its metabolite — 
5-hydroxyindoleacetic acid (5-HIAA ), also was reduced 
ratio 5-HT/5-HIAA pointing to weakening of  the seroto-
nin turnover. Level of  the indolamines precursor — tryp-
tophan unlike tyrosine was decreased in animals receiving 
ethanol.
In case of  the joint admission of  ethanol and Tauzinс in 
the midbrain of  animals levels of  DA, DOPA, Trp, 5-HT 
and ratio 5-HT/5-HIAA returned to control values, also 
was observed an increase in the level of  DA metabolite - 
homovanillic acid (HVA) and ratio HVA/DA which can in-
dicate on the activation of  DA turnover. Thus, the admin-
istration of  Tauzinc prevents the changes in dopamin- and 
serotoninergic system in the midbrain of  rats during acute 
alcohol intoxication.
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Activity-dependent cleavage of Nectin-3 
is mediated by metalloproteinase
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Matrix metalloproteinases are a family of  proteolytic en-
zymes that can cleave components of  the extracellular 
matrix and certain cell-surface proteins, making them par-
ticularly suitable to sustain neural remodeling processes. 
Matrix metalloproteinase-9 is secreted by neurons and 
plays an important role in synaptic plasticity. Several lines 
of  evidence suggest a critical role for MMP-9 in synaptic 
changes associated with learning and memory. However, 
only one synaptic target for its enzymatic activity, beta-
dystroglycan was identified to date. In this report we show 
that Nectin-3 is a potential substrate for MMP-9. Nectin-3 
is an immunoglobulin-like cell adhesion molecule (CAM), 
which primarily localizes at adherens junctions. To deter-
mine whether Nectin-3 might be cleaved in response to 
enhanced neuronal activity, we treated hippocampal neu-
rons in culture with either KCl or glutamate, and extracts 
from whole cell lysates were analyzed on Western blots. We 
found that glutamate treatment resulted in a significant in-
crease in the level of  cleaved 20 kDa form of  Nectin-3. 
This cleavage was dependent on NMDA receptor function, 
as it was reproduced by treatment with NMDA, and it was 
entirely inhibited by the NMDA receptor antagonists. To 
verify whether MMPs could be responsible for cleavage 
of  Nectin-3 after neuronal stimulation, the neurons were 
pretreated with metalloproteinase-9 inhibitor (inhibitor I) 
for 30 min prior to NMDA stimulation. NMDA-dependent 
stimulation of  Nectin-3 cleavage was abolished in the pres-
ence of  the MMPs inhibitor. Using EGTA, the calcium 
chelator, we showed that NMDA-mediated cleavage of  
Nectin-3 was calcium dependent. In addition, we observed 
Nectin-3 cleavage in the presence of  calcium ionophore 
ionomycin and this effect was blocked by inhibitor I. To 
confirm that exactly MMP-9 is responsible for Nectin-3 
cleavage, recombinant Nectin-3 was incubated alone or 
with the indicated proteinase for 16 h. The digestion of  
Nectin-3 with MMP-9 resulted in a digestion product of  
approximately 20 kDa, corresponding to the molecular 
mass of  SPF of  Nectin-3 from previous study. In contrast, 
proteolysis was not observed in control conditions (buffer) 
or in the presence of  an inactive mutant of  MMP-9, con-
firming the specificity of  the assay. Moreover, shedding of  
Nectin-3 was not detected in the presence of  MMP-9 in-
hibitor undoubtedly indicating that MMP-9 is responsible 
for Nectin-3 cleavage. Our results also suggest that eco-
domain MMP-9-dependent shedding of  Nectin-3 is Ca2+-
regulated event. 
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Proper function of  synaptic connections is important for 
the transmission of  information in the central and pe-
ripheral nervous systems (CNS and PNS). The molecular 
mechanisms underlying synaptic remodeling are still poorly 
understood. We have recently identified the scaffold pro-
tein Angiomotin-like-2 (Amotl2), as a potential regulator 
of  neuromuscular junction (NMJ) plasticity. Interestingly, 
majority of  the machinery that specifically regulates NMJ 
remodeling is also implicated in the plasticity of  synapses 
in the brain. Therefore, we investigated the expression of  
angiomotin-like-2 (Amotl2) in the CNS. Our analysis also 
included the closely related proteins angiomotin (Amot) 
and angiomotin-like-1 (Amotl1), which together with 
Amotl2 constitute a family of  proteins called angiomotins. 
We demonstrated that all three angiomotins are widely ex-
pressed in the brain. In cultured rat hippocampal neurons 
and mouse brain slices Amotl2 and Amotl1 localize to the 
synaptic compartment, whereas Amot was distributed in 
neurites with the more predominant expression in mature 
axons. Thus, our experiments identified a novel group of  
proteins that may regulate synaptogenesis both in the CNS 
and PNS and highlight parallels between synapses in both 
systems. We are currently performing knock-down experi-
ments and generating conditional knockout mice to study 
the function of  Angiomotins in the CNS and PNS. Results 
from our preliminary experiments using RNAi suggest that 
Amot plays a role in neurites outgrowth and Amotl2 is in-
volved in synaptogenesis.
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β-catenin, a mediator of  Wnt signaling and activator of  the 
lymphoid enhancer-binding 1/T-cell transcription factors 
(LEF1/TCF), plays a well-established role in brain devel-
opment and tissue homeostasis. Mutations in components 
of  β-catenin signaling networks have been associated with 
several psychiatric disorders, indicating the involvement of  
β-catenin and LEF1/TCF proteins in the proper function-
ing of  the brain. Although activity of  Wnt signaling dur-
ing brain patterning and neurogenesis has been extensively 
studied, little is known about activity of  its mediators both 
during development and in the adult brain.
In adult, we detected Lef1 and high levels of  Tcf7l2 tran-
scripts, as well as LEF1 and TCF7L2 proteins, in neurons 
of  the thalamus and dorsal midbrain, i.e., subcortical re-
gions specialized in the integration of  diverse sources of  
sensory information. These neurons also exhibited nuclear 
localization of  β-catenin, suggesting the involvement of  
β-catenin/LEF1/TCF7L2 in the regulation of  gene expres-
sion in these regions. We also analyzed spatial and subcel-
lular localization of  β-catenin and LEF1/TCFs in the corti-
cal and thalamic regions in developing mouse embryo. We 
found that β-catenin is accumulated in the cytoplasm, but 
not in the nuclei of  thalamic neurons until embryonic day 
18.5. Analysis of  alternative splicing and promoter usage 
identified brain-specific TCF7L2 isoforms and revealed a 
developmentally coordinated transition in the composition 
of  LEF1 and TCF7L2 isoforms. In particular, dominant 
negative isoforms of  TCF7L2, that is isoforms without 
β-catenin binding domain, are predominant in the embry-
onic thalamus and decrease postnatally, suggesting that in-
teractions between TCF7L2 and β-catenin are involved in 
changes in β-catenin cellular localization.
Concluding, TCF7L2 isoform switch in the developing 
thalamus might regulate the outcome of  β-catenin signal-
ing and substantially alter the response of  the target genes.
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Introduction: Several specific to neurons or glial cells com-
pounds are releasing through damaged blood-brain barrier 
into the circulation during ischaemic stroke (IS). Branch 
chain amino acids (BCAAs) was considered as a potential 
biomarker of  numerous diseases including cerebrovascular 
diseases. Previously was noticed the decrease of  BCAAs 
during acute phase of  IS. However, there is no information 
about the influence of  intravenous thrombolytic treatment 
with recombinant tissue plasminogen activator (rtPA) on 
BCAAs serum level. In addition, the relationship between 
patients’ neurological status and BCAAs level during acute 
phase of  IS is also unknown.
Material and Methods: Seventeen ischaemic stroke pa-
tients and ten healthy controls were enrolled into the study. 
Seven of  them underwent intravenous thrombolytic ther-
apy with rtPA (rtPA group). The serum samples were ob-
tained at 3 time-points in rtPA group (time-point 0: 1st–4th 
hour of  stroke; time-point 1: immediately after rtPA ad-
ministration; time-point 3: on day 5–7 from stroke onset). 
Remaining stroke patients (without thrombolysis, n=10) 
had venous blood collection at two time-points: time-point 
1: 5th–10th hour of  stroke and time-point 2: on day 5–7 
of  stroke. Control serum were obtained once. Before the 
analysis samples were deproteinised with 6% sulphosalicyl-
ic acid in lithium–citrates buffer (pH 2.8) and centrifuged. 
BCAAs were determined by the automated ion-exchange 
chromatography with five lithium-citrate buffers using 
Amino Acids Analyser (AAA 400) by INGOS Corp., Praha, 
Czech Republic. Amino acids were separated using analytic 
column OSTION LG FA. The amino acids were identified 
in comparison to the standards provided by INGOS Corp. 
The original software MIKRO version 1.8.0 (INGOS) was 
used for BCAAs evaluation. The amino acids serum level 
was expressed in microM/ml.
Results: The leucine and valine serum level was gradually 
increased at time-point 1 and 2 in comparison to the time-
point 0 at rtPA group. In addition the leucine level was sig-
nificantly higher at time-point 1 of  rtPA group compared 
to corresponding time-point at group non treated with 
rtPA or control patients (median value: 0.134 vs. 0.089 or 
0.099 microM/ml in rtPA vs. non-rtPA or control groups 
respectively, p<0.05). Neither the significant fluctuation of  
isoleucine serum level nor the relationship between BCAAs 
serum level and the degree of  neurological deficits was ob-
served.
Conclusion: We suggest that the increase of  leucine serum 
level in patients treated with rtPA could be the indicator of  
quickened recanalization resulting in the washing out of  
leucine from the ischaemic focus.
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Opioid receptors belong to the family of  G protein-cou-
pled receptors and activate the Gi/o proteins. Their activa-
tion leads to inhibition of  the neuron’s activity, mainly by 
opening potassium channels and inhibiting calcium chan-
nels. The aim of  this project is to create transgenic animals 
carrying miRNA selectively targeting opioid receptors in 
different brain regions in order to investigate their roles in 
the reward and aversion systems of  the brain.
miRNAs targeting Oprm1, Oprd1 and Oprk1 receptors 
were designed with the BLOCK-iT RNAi Designer and 
cloned into pcDNA™6.2-GW/EmGFP-miR plasmids. 
For each opioid receptor we have chained two miRNAs 
targeting adjacent sequences in a single exon. miRNA si-
lencing efficiency was validated in the CHO-K1 cell line 
co-transfected with the plasmids encoding opioid recep-
tors and miRNA cassettes. Transfection of  CHO-K1 cells 
resulted in at least 50% reduction in the target transcript 
abundance. Validated miRNAs were recombined with D1, 
Dbh and DAT promoter carrying bacterial artificial chro-
mosomes (BACs) using the Red-ET recombination system 
that relies on homologous recombination in vivo in E. coli.
Purified transgenes were transferred by pronuclear injec-
tion to generate transgenic mice with selective inhibition 
of  Oprm1 and Oprd1 in dopaminoceptive, Oprm1 in 
noradrenergic and Oprk1 in dopaminergic neurons. Pres-
ently, potential founders of  the transgenic line are being 
genotyped using multiplex real-time PCR that additionally 
assays the number of  transgene copies integrated. Further 
characterization of  the line will determine if  the knock-
down approach has comparable efficiency to a targeted 
gene deletion.
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Role of Lipocalin 2 in the structural 
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Lipocalin 2 is a small, 24kDa extracellular protein involved 
in the innate immune response. Lcn2 is mostly known as 
an immunomodulatory protein expressed by astrocytes 
and microglia, however increase of  Lcn2 levels is also ob-
served in neurons: after lipopolysaccharide (LPS) admin-
istration, after spinal cord injury and upon stress. On the 
cellular level Lcn2 modulates morphology of  glial cells and 
causes time- and dose-dependent increase in the number 
and length of  cellular processes of  the astrocytes. Struc-
tural changes are also manifested by microglia undergoing 
cell deramification after treatment with recombinant Lcn2. 
Recently, it was shown that lack of  Lcn2 leads to alterations 
in dendritic spines number under stress conditions in the 
hippocampus. The aim of  the current study was to investi-
gate the role of  Lcn2 in structural plasticity of  neurons. To 
study the role of  Lcn2 in regulation of  structural plastic-
ity we used rat primary hippocampal cultures. In order to 
determine Lcn2 effects on development of  dendritic tree, 
rat primary neuronal hippocampal cultures were incubated 
with recombinant protein (500 ng/ml Lcn2) at day in vitro 
6 (DIV6) for eight days. Lcn2 treatment resulted in signifi-
cant changes in the complexity of  dendritic tree, character-
ized by increased number of  secondary dendrites as well 
as extended total dendrite length. In order to determine 
the rapid effects of  Lcn2 on dendritic spines remodeling, 
we used live imaging of  the hippocampal neurons. GFP 
labeled neurons were incubated with or without 500 ng/
ml of  recombinant Lcn2 and visualized using confocal mi-
croscopy. Effects on single spines shape were analyzed at 
10 min, 20 min, 30 min and 40 min after Lcn2 application. 
We used the length-to-width ratio parameter (length of  the 
spine divided by its width; L/W) as a determinant of  spine 
shape and focused on “small spines”, that have the L/W 
value < median. Our results show that after incubation 
with Lcn2, spine shapes change significantly 20 minutes 
after application of  Lcn2 and that the spines become thin-
ner and longer. Altogether our results show that exogenous 
Lcn2 may exert rapid effects on the dendritic spine shape 
of  hippocampal neurons causing elongation and thinning 
of  the spines and long term effects increasing the complex-
ity of   dendritic tree.
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