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Action CA15214 “An integrative action for multidisciplinary
studies on cellular structural networks”
Structural networks that connect the extracellular matrix and cell surfaces through the
cytoskeleton with the nucleoskeleton govern cell, tissue and organ integrity. Besides their
structural roles, these networks participate in a multitude of fundamental functions, e.g.
regulating signal- and mechano-transduction, cytoplasmic transport, sequestering
biomolecules, maintaining genome organization and promoting meiosis. Mutations in the
building blocks of these networks frequently lead to devastating diseases. The pathogenesis
of these diseases is far from being understood and requires a wide interdisciplinary approach
that is distinct from the individual research schemes.
Based on capacity building measures, coordinated networking and educative activities and
interactions with business partners and European research infrastructures, the EuroCellNet
Action aims to develop an orchestrated multinational activity grid, organized in four Working
Groups:
1) Biophysics of cell and tissue structure,
2) Structural analysis of biomolecules involved in mechanobiology,
3) New methodologies to study mechanobiology of cells and tissues,
4) Mechanobiological principles of rare and common diseases.
The Action targets researchers from molecular and cell biology, genetics, biophysics,
structural biology, mechanobiology, neurobiology, developmental biology, pathology, and
translational medicine. The Action will also develop new bridging and educative activities, and
provide the scientists with a unifying dedicated website with on-line tools facilitating the
interactions and exchange of information.

Chair

Vice Chair

Prof Pavel HOZAK
Institute of Molecular Genetics ASCR, v.v.i.,
Prague, Czech Republic
hozak@img.cas.cz

Prof Yosef GRUENBAUM
Hebrew University of Jerusalem, The
Institute of Life Sciences, Jerusalem, Israel
gru@vms.huji.ac.il

Action website: https://www.eurocellnet.eu/
Action on the COST website: http://www.cost.eu/COST_Actions/ca/CA15214

The aim of the workshop is to allow all interested parties to present their data and seek for
prospective collaboration and networking. An extra space is allocated for early career
researchers.
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23 MARCH - THURSDAY
08:00 - 09:00

Registration

09:00 - 09:10

Welcome
Action Chair (Pavel Hozák)
Working Group 1 "Biophysics of cell and tissue structure" session
Mirjana Liovic (Chair), Marija Plodinec (Junior Chair)
WG1, part one

09:10 - 09:40

Marija Plodinec "Mechanobiology of epithelia on native basement membranes and
relevance for cancer cell invasion" (Invited Speaker)

09:40 - 09:55

Hamish TJ Gilbert "Nuclear decoupling and chaperones protect cell homeostasis during
mechanical loading"

09:55 - 10:10

Vera Stamenkovic "The role of the extracellular matrix protein tenascin-C in neuronal
plasticity of the mouse brain"

10:10-10:25

Bruno Cadot "Nesprin-1α-dependent microtubule nucleation from the nuclear envelope
via Akap450 is necessary for nuclear positioning in muscle cells"

10:25-10:40

Reet Kurg "Cancer-testis antigens MAGE-A proteins are incorporated into extracellular
vesicles released by cells"

10:40 - 11:10

Coffee break + poster session
WG1, part two (continued)

11:10 - 11:25

Margarita Sobol "Nuclear phosphatidylinositol 4,5-bisphosphate islets contribute to
efficient DNA transcription"

11:25 - 11:40

Joe Swift "The mesenchymal stem cell (MSC) matrix proteome is stiffness-responsive,
but mechanosensitivity is modulated in senescence"

11:40 - 11:55

Rui Travasso "Modeling Tension and Adhesion in Cell Movement and Angiogenesis"

11:55 - 12:10

Sari Vanhatupa "The role of molecular mechanisms of the cell attachment and actin
tension in human adipose stem cell differentiation"

12:10 - 12:40

Robert Feulgen lecture (Sponsored by the Society for Histochemistry)
Theodore Alexandrov "Metabolite imaging enabled by mass spectrometry and big data
analytics"
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Working Group 2 "Structural analysis of biomolecules involved in
mechanobiology" session
Ohad Medalia (Chair)
WG2, part one
12:40 - 12:55

Sara Lopes "Characterization of Lamin A / Phosphatidylinositol-4,5-bisphosphate
complex"

12:55 - 13:10

Petr Bour "Spectroscopy of Vibrational Optical Activity as a Tool to Study Biomolecular
Structure"

13:10 - 14:10

Lunch
WG2, part two (continued)

14:10 - 14:25

Frederic Leroux - LEICA "Frozen in milliseconds, but what’s next?"

14:25 - 14:40

Birthe Fahrenkrog "Mutations in the nuclear pore gene NUP88 cause Pena-Shokeir
syndrome"

14:40 - 14:55

Theodor Smit "Strain as a mechanical morphogen"
Working Group 3 "New methodologies to study mechanobiology of cells and
tissues" session
Klara Weipoltshammer (Chair), Alzbeta Marcek Chorvatova (Vice-Chair), Julia Horilova
(Junior Chair)
WG3, part one

14:55 - 15:05

Luc Snyers "Essential Role of Lem4/ANKLE-2 in Nuclear Envelope Formation after
Mitosis"

15:05 - 15:20

Anna Bartkowiak-Kaczmarek "The application of the FRET-based biosensor in
spatiotemporal visualization of enzymatic activity"

15:20 - 15:30

George Miloshev "Higher order chromatin organization and the linker histones"

15:30 - 15:45

Milena Georgieva "Functional properties of chromatin during ageing"

15:45 - 15:55

Alzbeta Marcek Chorvatova "Time-resolved spectrometry of mitochondrial NAD(P)H
and flavin fluorescence for evaluation of metabolic oxidative state in living cells"

15:55 - 16:10

Julia Horilova "Non-invasive study of oxidative stress in living cells by time-resolved
spectroscopy and imaging"

16:10 - 16:20

Amnon Buxboim "Nuclear mechanotransduction: Stickiness of lamin-A is regulated by
applied tensile forces and the composition of the nuclear lamina"

16:20 - 16:30

Jindriska Fiserova "Structured illumination microscopy data combined with image
analysis reveal chromatin organization at the nuclear periphery"
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16:30 - 16:40

Srecko Gajovic "In vivo imaging of Gap43 after mouse brain ischemic lesion provides
insight in brain plasticity after stroke and its interaction with caspase activity related to
apoptosis"

16:40 - 17:10

Coffee break + poster session
WG3, part two (continued)

17:10 - 17:25

Vratislav Kostal - TESCAN "Digital holographic microscopy: A revolutionary approach
for high contrast, label-free visualization of cellular morphology"

17:25 - 17:40

Pavel Krist - ZEISS "CellDiscoverer.7 - Your Automated Platform For Live Cell Imaging"

17:40 - 17:50

Mihaela Gherghiceanu "Cardiac interstitial cells network"

17:50 - 18:00

Gábor Szabó "High through-put techniques for the studying of molecular interactions"

18:00 - 18:10

Ramūnas Valiokas "Getting cells in order: microfabricated protein patterns and 3D
hydrogel scaffolds for singe-cell and artificial tissue technologies"

20:00 - 22:00

Networking dinner
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24 MARCH - FRIDAY
Working Group 4 "Mechanobiological principles of rare and common diseases"
session
Milos Pekny (Chair), Elly Hol (Co-chair), Antje Grosche (Junior Chair)
WG4, part one
09:00 - 09:30

Mikael Kubista "Transcriptome-wide gene expression profiling at a single cell level
including RNAseq as a tool to dissect molecular pathogenesis of diseases" (Invited
Speaker)

09:30 - 09:45

Antje Grosche "Mechanobiology of Müller cells and astrocytes in the retina under
ischemia"

09:45 - 10:00

Andrius Januskevicius "Role of outer-membrane integrins during eosinophil - airway
smooth muscle cell communication in asthma"

10:00 - 10:15

Gisèle Bonne "Insights in the pathophysiology of striated muscle laminopathies"

10:15 - 10:30

Roland Foisner "Progerin expression in endothelial tissue impairs nucleocytoskeletal
coupling and activates the pro-atherogenic response"

10:30 - 11:00

Coffee break + poster session
WG4, part two (continued)

11:00 - 11:15

Ander Izeta "Mechanobiological principles underlying non-healing chronic leg ulcers"

11:15 - 11:30

Elisabetta Falcieri "Skeletal muscle apoptosis: a peculiar involvement in atrophy and
diseases"

11:30 - 11:45

Claudia Cavadas "Neuropeptide Y decreases hallmarks of aging in progeria fibroblasts"

11:45 - 12:00

Giovanna Lattanzi "Lamin A/C-dependent HDAC2 modulation prevents oxidative stressinduced cellular senescence"

12:00 - 12:15

Ryszard Rzepecki "In the search for gene therapy treatment for EDMD: model system
studies and development of highly active muscle specific promoter"

12:15 - 12:30

Short break

12:30 - 13:30

Pannel Discussion + Conclusions of WG sessions
Working Groups Chairs (Mirjana Liovic, Ohad Medalia, Klara Weipoltshammer,
Milos Pekny), Action Chair (Pavel Hozák), Vice Chair (Yosef Gruenbaum)

13:30 - 14:30

Lunch

13:30 - 16:30

Management Committee meeting
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WG1
Biophysics of cell and tissue structure
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Type of presentation: Invited
WG1-IN-1266 Mechanobiology of epithelia on native basement membranes and relevance
for cancer cell invasion
Plodinec M.1, 2, Oertle P.3, Assgeirson D.2, Halfter W.3, Eppenberger Castori S.1, Obermann E. C.1,
Glentis A.4, Matic Vignjevic D.4, Lim R. Y.2
Institute of Pathology, University Hospital of Basel, Basel, Switzerland, 2Biozentrum and the Swiss
Nanoscience Institute, University of Basel, Basel, Switzerland, 3Eye Hospital, University Hospital
Basel, Basel, Switzerland, 4CNRS, Institut Curie, PSL Research University, Paris, France
1

Email of the presenting author: marija.plodinec@unibas.ch
The onset of metastasis occurs when cancer cells invade and breach the basement membrane
(BM) that provides mechanical support to epithelial tissues. Yet, it remains unclear what triggers
cancer cells to breach the BM, and how ‘triggered’ cells breach the BM. We have established an in
vitro assay using native BM interface for culturing epithelial cells. Using atomic force microscopy
(AFM) with other high-resolution microscopies and TER (trans-epithelial resistance), we have
correlated the mechanocellular attributes of the BM/epithelium interface to its biochemical and
structural properties. We demonstrated that the internal limiting membrane (ILM) isolated from
human retinas acts as a native substrate for culturing epithelial cells in terms of BM composition,
architecture and stiffness. These are required to act jointly in order to achieve apico-basal polarity,
tissue barrier formation and stiffness properties of the epithelial layer similarly to secretory
epithelia in vivo. BMs also play a major role in tissue pathologies. For example, at the onset of
malignancy and cancer progression in vivo, BM physically limits cancer cell invasion. It has been
shown that cancer cells can perforate BM using proteolysis. However, the role of stromal cells in
this process has not yet been resolved. Therefore, we examined if carcinoma-associated
fibroblasts (CAFs) isolated from cancer patients promote cancer cell invasion through a BM. In the
presence of CAFs, moderately invasive cancer cells by decreasing their stiffness are able to
invade through native BM in a matrix metalloproteinase-independent manner. Using live imaging
and atomic force microscopy, we could show that CAFs actively pull, stretch and soften the BM,
forming gaps through which cancer cells can migrate. By exerting contractile forces, CAFs alter
the organization and physical properties of native BM, making it permissive for cancer cell
invasion. Finally, we propose that, in addition to proteolysis, mechanical interactions between
CAFs and BM represent an alternative mechanism of BM breaching. Given the
mechano-biological relevance, native BMs allow us to further understand how mechanosignaling
occurs between the epithelia and the surrounding stromal layers at the BM interface both in
physiological and pathological states.
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Type of presentation: Oral
WG1-O-1072 Nuclear decoupling and chaperones protect cell homeostasis during
mechanical loading
Gilbert H. T.1, Mallikarjun V.1, Dobre O.1, Cho I.1, Jackson M.1, Richardson S. M.2, Swift J.1
Wellcome Trust Centre for Cell-Matrix Research, Division of Cell Matrix Biology & Regenerative
Medicine, University of Manchester, UK, 2Division of Cell Matrix Biology & Regenerative Medicine,
University of Manchester, UK
1

Email of the presenting author: hamish.gilbert@manchester.ac.uk
Introduction Mesenchymal stem cells (MSCs) have a well-characterised mechano-response,
including mechano-sensitive commitment to lineage. Cells from mature tissues must also respond
appropriately to the mechanics of their surroundings, with cells in stiff and mechanically stressed
environments requiring more robust cellular structures. However, many musculoskeletal disorders
and connective tissue pathologies begin at sites of aberrant mechanical loading, suggesting a link
between high mechanical stress and musculoskeletal disease. We aim to understand how
molecular processes within cells are affected by mechanical stress, and how cells maintain tissue
homeostasis in response to elevated mechanical loads. Methods Human MSCs (n≥3) adhered to
type-I collagen-coated silicone membranes were dynamically strained (FlexCell system; low
intensity (LI) 0 – 4% strain at 1 Hz and high intensity (HI) 2.6 – 6.2% strain at 5 Hz) for 1 hour,
followed by a period of recovery. Cells were then analysed with high-content imaging, RT-qPCR
and quantitative proteomics. Results Nuclear and cytoplasmic spread areas increased with LI
strain cycle. However, in cells subjected to HI strain cycle, nuclear area decreased, suggestive of
decoupling between nucleus and cytoskeleton. We observed an increase in molecular
chaperones, with heat-shock protein 70 translocating from nucleus to cytoplasm under HI strain
cycle (the opposite to that reported during heat-shock). We report differential SUN -1 and -2
expression in cells exposed to HI strain cycle, suggesting a destabilisation of the LINC complex
and a possible mechanism for HI strain-driven nuclear decoupling. Discussion MSCs increased
expression of chaperone proteins and appeared to decouple their nuclei from the cytoskeleton in
order to maintain cellular robustness to high MS.
Acknowledgement: Project supported by a BBSRC David Phillips Fellowship (BB/L024551/1) and
core funding from the Wellcome Trust (203128/Z/16/Z).
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Fig. 1: Proposed mechanisms used by cells in order to maintain homeostasis during high-intensity cyclic strain.
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WG1-O-1104 The role of the extracellular matrix protein tenascin-C in neuronal plasticity of
the mouse brain
Stamenkovic V.1, Wilczynski G. M.2, Kaczmarek L.2, Schachner M.3, Sakic B.4, Andjus P. R.1
Center for Laser Microscopy, Dept of Physiol and Biochem, Faculty of Biology, Univ. of Belgrade,
Serbia, 2Nencki Inst. of Experimental Biology, Polish Academy of Science, Warsaw, Poland,
3
Center for Molecular Neurobiology, Univ. of Hamburg, Hamburg, Germany, 4Dept of Psychiatry &
Behavioral Neurosciences, McMaster Univ., Hamilton, ON, Canada
1

Email of the presenting author: vera.stamenkovic@bio.bg.ac.rs
The extracellular matrix (ECM) glycoprotein tenascin-C (TnC) is widely expressed during
development, while in the adult CNS its expression is downregulated except in areas of active
plasticity and neurogenesis. We examined the role of TnC under conditions of enriched
environment (EE) by observing the distribution of perineuronal nets (PNNs) in TnC-/- mice in deep
cerebellar nuclei (DCN), hippocampus and retrosplenial area (RSPL) of the cerebral cortex after
rearing for 4 or 8 weeks starting from PND 21. We also investigated the involvement of two ECM
degrading enzymes, MMP-2 and MMP-9, by gel- and in situ zymography. In adult, markers of
neurogenesis in the subgranular zone of the dentate gyrus were examined. Finally, a broad
battery of tests was employed to assess a range of relevant behavioral functions.
A significant reduction of PNN distribution was revealed in DCN and the hippocampus of TnC+/+
mice after 8 weeks of EE, opposite to TnC-/- mice. However, in the RSPL no changes were
detected after EE in either genotype. MMP-9 activity was increased after 4 weeks of EE in the
hippocampus and DCN of both genotypes, while MMP-2 was unchanged. In addition,
co-localization of MMP activity and PNNs was detected. After 8 weeks in situ zymography showed
a reduced activity of MMPs in both genotypes. It was also noticed that the EE-induced pattern of
DCN synaptic coverage changed with TnC deficiency. With regard to neurogenesis, numbers of
BrdU, Ki67 and Dcx immunopositive cells were increased after EE in both TnC+/+ and TnC-/mice, but with higher values in the latter group, pointing to an inhibitory effect of TnC in adult
neurogenesis. Behavioural studies revealed that TnC deficiency attenuates the capability of EE to
modify behavioral responses, particularly in tasks involving complex learning functions, thus
emphasizing the importance of this ECM molecule in regulating neuronal plasticity which is
necessary for the adaptive response to environmental complexity.
Acknowledgement: Grant #41005 MESTD R. Serbia and COST BM1001
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WG1-O-1113 Nesprin-1α-dependent microtubule nucleation from the nuclear envelope via
Akap450 is necessary for nuclear positioning in muscle cells.
Gimpel P.1, Lee Y. L.2, Shackleton S.4, Nédélec F.3, Schmoranzer J.5, Burke B.2, Gomes E. R.6,
CADOT B.1
UPMC Univ Paris 06, INSERM U974, Center for Research in Myology, Paris, France, 2IMB,
A*STAR, Singapore , Singapore, 3Cell Biology and Biophysics Unit, EMBL, Heidelberg, Germany,
4
Department of Molecular and Cell Biology; University of Leicester; Leicester, UK,
5
Charité-Universitätsmedizin Berlin, Germany, 6IMM, Universidade de Lisboa, Lisboa, Portugal
1

Email of the presenting author: cadotbruno@gmail.com
Nesprins are known to link the nucleus to the cytoskeleton and thereby mediate nuclear
positioning in skeletal muscle cells via the recruitment of kinesin-1 to the nuclear envelope (NE).
The NE recruits centrosomal proteins and thus microtubule nucleation capacity during skeletal
muscle formation but the mechanism remains unknown. Here, we performed a
proximity-dependent biotin identification screen, BioID, and identified three centrosomal proteins
(Akap450, Pericentrin and Pcm1) to preferentially associate with Nesprin-1α during myogenic
differentiation. We show that Nesprin-1α, together with Sun1/2 at the inner nuclear membrane, is
required for NE localization of these centrosomal proteins and microtubule nucleation via
Akap450. Using computer simulation and cell culture systems, we demonstrate that
Nesprin-1-dependent microtubule nucleation from the NE is required for proper nuclear positioning
in skeletal muscle cells. Our data thus reveals a novel role for Nesprin-1 in nuclear positioning
through recruitment of Akap450-mediated microtubule nucleation activity to the NE.
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WG1-O-1075 Cancer-testis antigens MAGE-A proteins are incorporated into extracellular
vesicles released by cells.
Kurg R.1, Kuldkepp A.1, Karakai M.1, Õunap K.1, Ustav M.1
Institute of Technology, University of Tartu, Tartu, Estonia

1

Email of the presenting author: reet.kurg@ut.ee
Melanoma antigens (MAGE-A) represent a unique class of tumor antigens which are expressed in
a wide variety of malignant tumors, while their expression in healthy normal tissues is restricted to
germ cells of testis, fetal ovary and placenta. Their restricted expression and immunogenicity
make them ideal targets for immunotherapy in human cancers. MAGE-A expression is observed
mainly in cancers that have acquired malignant phenotypes, invasiveness or metastasis, and the
expression of MAGE-A family proteins has been linked to a poor prognosis in cancer patients.
Recently we showed that MAGEA4 and MAGEA10 proteins can be expressed on the surface of
retrovirus Gag-protein induced virus-like particles (VLP-s). In the current study, we have analyzed
the expression of MAGE-A proteins in naturally occurring extracellular vesicles (EVs) released by
cells. We show that ectopically expressed MAGE-A proteins are incorporated into extracellular
vesicles of different size. MAGE-A proteins are expressed on the surface of vesicles and are
resistant to treatment with salt and non-ionic detergents. The possible role of EV-s carrying
MAGE-A proteins in cell-cell signaling and stimulating of cell migration will be discussed.
Acknowledgement: This work is supported by Estonian Research Council grant IUT20-27 and by
the European Regional Development Fund through the CE in Molecular Cell Engineering.
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WG1-O-1125 Nuclear phosphatidylinositol 4,5-bisphosphate islets contribute to efficient
DNA transcription
Sobol M.1, Kalendová A.1, Yildirim S.1, Kalasová I.1, Philimonenko V.1, 3, Marášek P.1, Pastorek L.1,
3
, Čapek M.4, Lubovská Z.3, Uličná L.1, Tsuji T.2, Fujimoto T.2, Hozák P.1, 3
Department of Biology of the Cell Nucleus, Institute of Molecular Genetics ASCR, Prague, Czech
Republic, 2Department of Molecular Cell Biology, Nagoya University Graduate School of Medicine,
Nagoya, Japan, 3Microscopy Centre - Electron Microscopy Core Facility, Institute of Molecular
Genetics ASCR, Prague, Czech Republic, 4Microscopy Centre - Light Microscopy Core Facility,
Institute of Molecular Genetics ASCR, Prague, Czech Republic
1

Email of the presenting author: sobol@img.cas.cz
Phosphatidylinositol 4,5-bisphosphate (PIP2) functions in the cell nucleus as a regulator involved
in chromatin remodelling, transcription, and splicing. However, the details of PIP2 participation in
RNA polymerase II (Pol II) transcription are still unclear. Here we describe the role of PIP2 in
organizing Pol II transcription complexes. We show that ~28% of nucleoplasmic PIP2 is organized
in globular structures of 40-100 nm in size – “PIP2 islets”. PIP2 islets have lipidic interior and
associate with Pol II, transcriptional factors, nascent transcripts, and NM1 at their periphery.
Integrity of PIP2 islets as well as the interaction of PIP2 with NM1 are required for efficient Pol II
transcription. We demonstrate that DNA can dynamically re-associate with PIP2 islets upon
transcription induction, and the surface of PIP2 islets harbors preferentially transcriptionally active
DNA. The periphery of PIP2 islets is composed mainly of PIP2 molecules, while RNA, ceramide,
and cholesterol constitute its minor part. We hypothesize that PIP2 islets due to their
multi-component nature have a role in the spatial formation of Pol II transcription complexes and
thus participate in nuclear organization.
We would like to thank GACR (GAP305/11/2232, GA16-03346S, GA15-08738S); TACR
(TE01020118); HFSP (RGP0017/2013); project „BIOCEV – Biotechnology and Biomedicine
Centre of the Academy of Sciences and Charles University“ (CZ.1.05/1.1.00/02.0109) from the
European Regional Development Fund; IMG (RVO:68378050); MEXT (15H05902, 15K21738); the
Microscopy Centre (Light Microscopy and Electron Microscopy Core Facilities), IMG ASCR,
Prague, Czech Republic, supported by MEYS (LM2015062 Czech-BioImaging), OPPK
(CZ.2.16/3.1.00/21547) and (LO1419).
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WG1-O-1074 The mesenchymal stem cell (MSC) matrix proteome is stiffness-responsive,
but mechanosensitivity is modulated in senescence.
Dobre O.1, 2, Jackson M. R.1, 2, Mallikarjun V.1, 2, Gilbert H. T.1, 2, Richardson S. M.1, Swift J.1, 2
(1) Wellcome Trust Centre for Cell-Matrix Research, 2(2) Division of Cell Matrix Biology and
Regenerative Medicine, School of Biological Sciences, Faculty of Biology, Medicine and Health,
Manchester Academic Health Science Centre, University of Manchester, M13 9PL, UK
1

Email of the presenting author: joe.swift@manchester.ac.uk
Tissues are maintained by homeostatic feedback mechanisms in which cells can respond to, but
also modify, the chemical and physical properties of their surroundings. These mechanisms can
be misregulated in ageing, contributing to pathology. Mesenchymal stem cells (MSCs) exhibit
distinct phenotypes when cultured on hydrogels with different mechanical properties.
Morphological changes are known to propagate into transcriptional regulation, influencing cell
behaviour and lineage specification: soft and stiff substrates promote adipogenesis and
osteogenesis respectively. Here we deploy mass spectrometry (MS) methods to quantify the
effects of substrate stiffness on the secreted extracellular matrix (ECM) proteome. Different
extraction conditions yielded complementary sets of ECM proteins, but a consensus set was
identified that showed scaling as a function of substrate stiffness. While the early response of the
secreted matrix proteome correlates weakly to lineage-specific ECM, we hypothesize a more
complex balance of regulatory pathways, wherein some matrix components act to ‘amplify’ the
imposed substrate stiffness, commensurate with lineage specification, while others act to oppose
stiffness, thus maintaining homeostasis within the MSC niche. Furthermore, we show that
replication-induced senescence – used as a model of ageing – can modulate how MSCs respond
to substrate mechanics, and that differentiation potential and ECM secretion are also altered.
Acknowledgement: BBSRC David Phillips Fellowship (BB/L024551/1); WT Institutional Strategic
Support Fund (097820/Z/11/B); WT Centre for Cell-Matrix Research (203128/Z/16/Z).
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WG1-O-1105 Modeling Tension and Adhesion in Cell Movement and Angiogenesis
Travasso R.1
CFisUC, Department of Physics, University of Coimbra

1

Email of the presenting author: rui.travasso@gmail.com
We present a set of computational models that couple cell deformation and movement to cell and
extracellular matrix mechanical properties. We focus on how biochemical and mechanical signals
regulate endothelial cell proliferation and movement in sprouting angiogenesis. We describe
vessel sprout elongation and network formation as a function of the cell-cell adhesion forces and
of the traction force exerted by the cells. We conclude that the tip cell has the role of creating a
tension in the cells that follow its lead. On those first stalk cells, this tension produces strain and/or
empty spaces, inevitably triggering cell proliferation. The new cells occupy the space behind the
tip, the tension decreases, and the process restarts. We also model different strategies used by
single cells to migrate through matrices of different rigidities. We use these models to set the limits
for adhesion and traction forces required to observe the organization of cells into clusters or
networks. Our results highlight the ability of mathematical models to suggest relevant hypotheses
regarding to the role of forces in cell movement and in sprouting angiogenesis, hence underlining
the necessary collaboration between modeling and molecular biology techniques to improve the
current state-of-the-art.
Acknowledgement: This work was funded by FCT - Foundation for Science and Technology under
the strategic project UID/FIS/04564/2016 and through the FCT Researcher Program.
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WG1-O-1094 The role of molecular mechanisms of the cell attachment and actin tension in
human adipose stem cell differentiation
Vanhatupa S.1,2, Hyväri L.1,2, Ojansivu M.1,2, Juntunen M.1,2, Kartasalo K.3,4, Miettinen S.1,2
Adult Stem Cell Research Group, BioMediTech, University of Tampere, Finland, 2The Science
Center of Pirkanmaa Hospital District, Tampere, Finland, 3Computational Biology Group,
University of Tampere, Finland, 4Department of Signal Processing, Tampere University of
Technology, Tampere, Finland
1

Email of the presenting author: sari.vanhatupa@uta.fi
The cell adhesion, which is mediated primarily through integrins and focal adhesions (FA), is
known to regulate differentiation of MSCs. Focal adhesion kinase (FAK) is a central mediator of
integrin-activated signalling. FAK is interconnected with various cellular signalling proteins
including extracellular signal-regulated kinase (ERK) and cytoskeletal regulator, Rho(Rho-associated protein kinase) ROCK. However, the role and interplay of these molecular
mechanisms in regulation of human adipose stem cell (hASC) differentiation is unclear.
The aim of the present study was to assess the significance of FAK, ERK and ROCK signalling on
the morphology, proliferation and differentiation of hASCs. Small molecule inhibitors targeted to
above-mentioned signalling proteins were used to diminish the signal transduction in hASCs. The
inhibitory effect of these molecules were analysed by Western Blotting (WB) and morphological
impact by fluorescent phalloidin staining of actin cytoskeleton. The osteogenic differentiation was
evaluated by alkaline phosphatase (ALP) activity and matrix mineralization assays. Adipogenic
differentiation was analysed by assessing the fat vacuole formation with Oil red O staining, and the
expression of adipogenic markers LEPTIN and aP2 by RT-PCR. Our results indicated that the
inhibition of FAK, ERK and ROCK function suppresses both cell proliferation and osteogenic
differentiation, dose-dependently. Whereas, adipogenic differentiation was enhanced as a result of
ROCK inhibition and this inhibition also modulated cell morphology leading to reduced tension of
the actin cytoskeleton. Our WB results also suggest functional interplay between studied signalling
proteins in hASCs. FAK and ROCK inhibition modulated p-ERK1/2 levels and ERK inhibition
diminished p-FAK levels.
Acknowledgement: The work was supported by TEKES, Jane and Aatos Erkko foundation and the
Doctoral Programme in Biomedicine and Biotechnology, University of Tampere,
Finland.
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Fig. 1: ROCK inhibition in hASCs induces morphologicalchanges and reduced matrix mineralization. BM=basic medium;
OM= osteogenicmedium; AM=adipogenic medium scale bar =200µm; *p< 0.05; **p< 0.001

22

Type of presentation: Poster
WG1-P-1108 The secondary DNA structure of the lamin-associated heterochromatin as
tested by Acridine orange
Erenpreisa J.1, Krigerts J.1,2, Salmina K.1, Selga T.3, Freivalds T.3
Latvian Biomedical Research&Study Centre, 2Riga Technical University, 3Latvian University

1

Email of the presenting author: katrina@biomed.lu.lv
The heterochromatin associated with lamin B is supposedly composed of two fractions:
„anchorosomes” [1] or „epichromatin” [2-4] – seen by TEM as the rows of 30 nm granules adjacent
to innner nuclear envelope, resistant to DNAse I/bleomycin [1,5], enriched in ALU [6] and another
heterochromatin (often termed „LADs”) which is sensitive to bleomycin and composed on TEM of
the fibrils (27 nm) attached to epichromatin granules [5]. Epichromatin also forms the nuclear
envelope associated chromatin sheets [2-4] and is organising attachment of decondensing mitotic
chromosomes to reconstituting nuclear envelope in telophase [7]. The epichromatin unique ternary
structure in interphase cell nuclei colocalising with lamin B and around mitotic chromosomes
(richly presented at telomeres) was recognised by a specific monoclonal antibody Pl2-6 [4].
However, the existence of the two different categories of the lamin-attached heterochromatin is
questioned. In order to test the secondary DNA structure of the peripheral chromatin, we used in
situ a nucleic acid selective fluorescent cationic dye Acridine orange (AO) in the modified
Rigler-Roschlau test, after RNA extraction [8] and provocation by DNA denaturation. The confocal
images indicate to difference in the AO binding pattern and thus, to the different secondary DNA
structure of two types of the lamin-associated heterochromatins.
References: [1] Fais et al. Cell Biol Int Rep 1989, 73:747-58; [2] Olins et al. Exp Cell Res 1998,
245:91–104; [3] Olins et al. Chromosoma 2009,118:537–548; [4] Olins et al. Nucleus
2011,2:1,1-14; [5] Erenpreisa, Zin. Publ., Riga, 1990, 115pp; [6] Olins et al. Nucleus 2014, 5:3,
237-246; [7] Erenpreisa et al. Histochem Cell Biol 2002, 117:243–255; [8] Erenpreisa et al.
Histochem Cell Biol 1997, 108: 67-75.
Acknowledgement: LBMC administration for financial support and German Sorokin for some
technical help with confocal microscopy are acknowledged.
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WG1-P-1120 Production of loaded liposomes using microfluidic device.
Mendová K.1, Daniel M.1
Department of Mechanics, Biomechanics and Mechatronics
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A significant progress has been achieved in the development of microfluidic production methods
for liposome formation, in which liposome formation occurs within a confined microenvironment.
Microfluidic approaches to liposome production include electroformation and hydration, extrusion,
pulsed jetting, double emulsion templating, ice droplet hydration, transient membrane ejection,
droplet emulsion transfer and hydrodynamic focusing (for review see Carugo et al Sci Rep 6:
25876, 2016). The aim of our study is to create a microfluidic device, that would allow the
formation of liposomes with controlled size loaded with viscous substance. The resulting product
could serve as a reference for cell mechanical testing using AFM or nanoindentation.
Acknowledgement: The research was supported by projects of the Grant Agency of Czech
Republic 16-14758S and the Czech Health Research Council 15-33629A.
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WG1-P-1117 Tissue morphogenesis and cell epigenetics: the role of biointerfacial
mechanical signals
Missirlis Y. F.1
Department of Mechanical Engineeringm University of Patras, Patras, Greece
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There is a plentitude of signals that cells receive, sense and respond to all through their lifes. How
an organism is formed, grows, reaches a steady-state, and eventually dies is a complex
phenomenon, where, among other players, genetic and epigenetic factors are involved. Life on
earth is constantly under the influence of gravity, therefore gravitational and related forces,
resulting from the processes to maintain life, play a crucial role in all its manifestations. It is only
recently that the role of physical cues, among them the mechanical ones, is being examined in
cellular functions. In this presentation we will review some recent work that demonstrates how
such cues are sensed and transduced all the way from outside the cell to the chromatin and
specific DNA sites to facilitate the biochemical functions pertaining to life.
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WG1-P-1115 The roles of the single cysteine residue in type III intermediate filament
proteins
Mónico A.1, Viedma-Poyatos A.1, Duarte S.1, Navarro E.1, Martínez A. E.1, Pérez-Sala D.1
Department of Chemical and Physical Biology, Centro de Investigaciones Biológicas, C.S.I.C.,
Madrid, Spain
1
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Protein lipoxidation consists in the covalent addition of electrophilic lipids to proteins, which
increasingly occurs in pathophysiological conditions associated with oxidative stress and alters
protein structure, function and fate, with important consequences in cellular responses.
Lipoxidation occurs at nucleophilic residues, particularly cysteines. In recent years, our group has
identified cellular targets for lipoxidation and assessed the consequences of this modification and
the importance of the target proteins and residues in pathophysiology. Type III intermediate
filament proteins (IF) possess a conserved cysteine residue (C328 in vimentin), which is the target
for a number of oxidative and electrophilic modifications. We have previously shown that C328 is
critical for stress sensing by vimentin, since mutants lacking this residue are resistant to vimentin
reorganization induced by the oxidant diamide, electrophilic lipids and zinc depletion.
Nevertheless, C328S or C328A mutants display sub-optimal assembly and do not properly
support several vimentin-mediated cellular processes (1). Recently, we have observed that the
equivalent residue in GFAP, C294, is also critical for filament assembly in IF-deficient cells and
plays an important role in vimentin-GFAP heteroligomerization. Crosslinking experiments suggest
that a certain proportion of the cysteine residues are spatially close in assembled filaments,
pointing to a potential interaction important for filament stability. In search for other regions
involved in this interaction we have explored the dynamics of a wide panel of vimentin mutants,
which highlight the importance of this protein in essential cellular processes and interactions, as
well as the deleterious effects of the mutations. We aim to follow these clues to gain insight into
the structure and function of these major lipoxidation targets in health and disease.
(1) Pérez-Sala et al. (2015) Nat. Commun. 6, 7287.
Acknowledgement: Funded by Spanish MINECO/FEDER Grant SAF2015-68590R and European
Union’s Horizon 2020 research and innovation program (Marie Sklowdowska-Curie G.A. No:
675132).
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WG1-P-1119 Mechanics of hydrophobic nanoparticle biomembrane interaction
Řezníčková J.1, Handl M.2, Iglič A.3, Kralj-Iglič V.3, Daniel M.1
Faculty of Mechanical Engineering, Czech Technical University in Prague, Czech Republic,
Dubai Healthcare City, Dubai, UAE, 3Faculty of Electrical Engineering, University of Ljubljana,
Slovenia
1
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When interacting with cells, the first barrier that nanoparticles need to encounter is the plasma
membrane. Interaction of nanoparticles with biological membranes have been studied over the
past years, particularly in the context of their unique electronic, optical, catalytic, and magnetic
properties that make them extremely interesting for a variety of biomedical applications. Rasch et
al., 2010 showed that clustering of 2 nm-sized gold nanoparticles embedded within the biological
membrane depends on the method of preparation of lipid vesicles. If the hybrids composed of gold
nanoparticles and phosphatidylcholine (PC) lipid vesicles are prepared by extrusion, the
nanoparticles form a dense monolayer in the hydrophobic core of the lipid bilayer
without disrupting the structure of lipid molecules. Nanoparticle-vesicle hybrids prepared by the
dialysis process induce aggregation of nanoparticles thereby forming Janus-like vesicles. Rasch et
al., 2010 hypothesise that there exists an energy barrier between aggregate and disperse state of
nanoparticles making both states stable. The primary aim of this study is to confirm the energy
barrier hypothesis by using mathematical modeling. A mathematical model has been developed,
that predict energy cost of bilayer bending and area compression associated with nanoparticle
inclusion. Our simulations presented in confirms the hypothesis of Rasch et al, 2010, that there
exists an energy barrier between the disperse and the aggregate state of nanoparticle embedded
in a biological membrane. Energy barrier was explained as being due to the bending rather than
thickness change of the bilayer in the vicinity of the nanoparticle. The condensed state of the
nanoparticle is more energetically more favourable than the dispersed state.
Acknowledgement: The research was supported by projects of the Grant Agency of Czech
Republic 16-14758S and the Czech Health Research Council 15-33629A.
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Fig. 1: Geometry of the lipid bilayer with the embedded nanoparticle of radius r at distance d. The thickness of the
phospholipid hydroxycarbon tail layer in an unperturbed planar lipid bilayer is denoted by ξ0. The presented geometry
corresponds to peak energy for nanoparticle radius of 2 nm

Fig. 2: Difference between total energy per lipid molecule in the presence of nanoparticles and total energy of the planar
lipid bilayer Δg, as a function of the distance between the nanoparticles d for various sizes of the nanoparticle.

28

Type of presentation: Poster
WG1-P-1098 Superresolution multimodal optical system used for nanoscale biological
investigations
Stanciu G.1, Stoichita C.1, Stanciu S. G.1, Tranca D. E.1
Center for Microscopy-Microanalysis and Information Processing, University Politehnica of
Bucharest, Bucharest, Romania
1
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In our work we present a new multimodal system which includes several microscopy techniques
working in far field or in near field. Our new multimodal system integrates several microscopy
techniques which offer the possibility for investigations at micro and nanoscale on the same
samples area. Fluorescent and label free techniques give complementary results on the biological
samples. By using an apertureless near field optical module upgrading an atomic force
microscope we are able to image simultaneously the topography as well as optical characteristics
at nanoscale resolution. The best resolution was less than 10 nm and it is connected with the tip
size. The two techniques upgraded a confocal microscope. By using the same microscope and an
external setup, our system may be used as a nanoscope based on the far field radiation
(stimulated emission depletion and transient absorption microscopy). The system may be used for
label free techniques based on multiphoton excitation. Our system is able to give optical
information at nanoscale on cell and tissue structures. Local dielectric function can be
investigated.
Acknowledgement: This work has received support from FP7/2012-2015) under grant agreement
no. 280804 (LANIR, www.lanir.eu) and under grant PN-II-RU-TE-2014-4-1803 (MICRONANO)
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WG2-O-1103 Characterization of Lamin A / Phosphatidylinositol-4,5-bisphosphate complex
Escudeiro-Lopes S.1, Jarolimová L.1, Philimonenko V. V.1, 2, Hozák P.1, 2
Department of Biology of the Cell Nucleus, Institute of Molecular Genetics ASCR v.v.i., Prague,
Czech Republic , 2Microscopy Centre the Institute of Molecular Genetics ASCR v.v.i., Prague,
Czech Republic
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Lamins, intermediate filament proteins present in nuclear lamina, are important regulators of
nuclear structural integrity as well as nuclear functional processes, such as transcription, DNA
replication and repair, and epigenetic regulation. Mutations in lamin A cause a large variety of
human diseases, known as laminopathies, including muscular dystrophies and progeroid
syndromes. Phosphorylable serines in lamin A may play important roles in different cell processes.
Our previous data demonstrate that lamin A forms a complex with nuclear myosin I (NM1) and
phosphatidylinositol 4,5-bisphosphate (PIP2), and the formation of the complex might be
modulated by lamin A phosphorylation status. Therefore, we used expression vectors for
GFP-tagged lamin A with mutations of selected high-turnover phosphorylation sites phosphomimetics and phosphorylation-deficient – prepared by site-directed mutagenesis. We
compared the pattern of mutated lamins separated with 2D-electrophoresis with the wild type. The
spots distribution of certain phosphomimetic mutants is more shifted to the acidic side, suggesting
an importance of those serines for lamin A interactions with PIP2 and NM1. To understand the
influence of these phosphorylations in the formation of lamin A complexes, we investigated the
differences of protein binding partners that bound to lamin A compared to lamin A
phospho-mutants. This revealed that some proteins bind to lamin A independently of
phosphorylation on studied sites, while others require specific phosphorylations for the binding.
We conclude that some phosphorylation sites might be crucial for PIP2-dependent interactions of
lamin A, important for nuclear functions.
Acknowledgement: We would like to thank to the GACR (16-03346S, and 15-08738S), and
the Microscopy Centre, IMG AS CR, supported by the MEYS CR (LM2015062 Czech Bioimaging).
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WG2-O-1071 Spectroscopy of Vibrational Optical Activity as a Tool to Study Biomolecular
Structure
Bouř P.1
Institute of Organic Chemistry and Biochemistry
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Spectroscopy of Vibrational Optical Activity (VOA) traditionally comprises vibrational circular
dichroism (VCD) and Raman optical activity (ROA) and is developed because of its sensitivity to
molecular structure and conformation. In the past, we explored the possibility to simulate the
spectra by quantum-chemical methods and obtain a reliable link between the spectrum and the
structure. For small peptides and proteins, for example, we showed that accurate conformer ratios
can be obtained on the basis of comparison of the simulated and experimental spectra, and that in
some cases the ROA technique provides a better insight into molecular behavior than more
traditional nuclear magnetic resonance (NMR).1, 2, 3 Recently, the methodology was extended to
proteins containing thousands of atoms.4 In the future, we plan to use VCD spectra to investigate
protein fibrillation, because amyloidal precipitates provide characteristic signals.5 The application
span of VOA is somewhat restricted by rather larger sample amounts and concentrations needed
for the measurement. Preliminary data show that this might be possible to overcome by labeling of
studied systems with fluorescent probes based on lanthanide metals.6
References
1. Buděšínský, M.; Daněček, P.; Bednárová, L.; Kapitán, J.; Baumruk, V.; Bouř, P. J. Phys. Chem.
A 2008, 112, 8633-8640.
2. Yamamoto, S.; Watarai, H.; Bouř, P. ChemPhysChem 2011, 12, 1509-1518.
3. Yamamoto, S.; Kaminský, J.; Bouř, P. Anal. Chem. 2012, 84, 2440-2451.
4. Kessler, J.; Kapitán, J.; Bouř, P. J. Phys. Chem. Lett. 2015, 6, 3314-3319.
5. Kurouski, D.; Dukor, R. K.; Lu, X.; Nafie, L. A.; Lednev, I. K. Chem. Commun. 2012, 48,
2837-2839.
6. Wu, T.; Kessler, J.; Bouř, P. Phys. Chem. Chem. Phys. 2016, 18, 23803-23811.
Acknowledgement: The work was supported by the CzechGrantAgency (15-09072S).
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Fig. 1: Raman, ROA, luminescence and CPL spectra of human (I) and chicken (II) lysozyme. Unpolarized techniques
(Raman, luminescence) are not able to discriminate between the lysozymes. Bigger differences appear in ROA, and
labeling with europium-DPA complex and CPL measurement appear as the best way. From Phys. Chem. Chem. Phys.
2016, 18, 23803.
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WG2-O-1270 Frozen in milliseconds, but what’s next?
Leroux F.1
Leica-Microsystems
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Plunge freezing and cryo imaging of proteins and complexes has revealed new details for
understanding the machinery of the cell and how molecules are involved in cellular processes.
However, most eukaryotic cells and tissue samples cannot be plunge frozen due to the rapid
decay of the cooling rate within the sample. High pressure freezing, on the other hand, is currently
the main approach to vitrify larger samples (up to 200 µm) and to capture the intrinsic changes in
fine structure or cellular dynamics. In an effort to further improve its cryo solutions, Leica
developed a new cryo platform: the EM ICE. This new generation cryo platform combines speed,
reliability and at the same time flexibility in order to facilitate research in various scientific fields. It
allows users to freeze samples within milliseconds and even allows combining high pressure
freezing with light or electrical stimulation. It gives researchers the possibility to visualize highly
dynamic processes or structural changes of samples at a nanometer scale and with millisecond
precision. During this lecture a brief overview on high pressure freezing and follow-up techniques
will be given.
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WG2-O-1079 Mutations in the nuclear pore gene NUP88 cause Pena-Shokeir syndrome
Fahrenkrog B.1, Bonnin E.1,2, Cabochette P.2, Hezwani M.1, Komatsuzaki S.3, Hoffmann K.3,
Vanhollebeke B.2
Institute for Molecular Biology and Medicine, Laboratory Biology of the Cell Nucleus, Université
Libre de Bruxelles, Charleroi, Belgium, 2Institute for Molecular Biology and Medicine, Laboratory of
Neurovascular Signaling, Université Libre de Bruxelles, Charleroi, Belgium, 33Institute of Human
Genetics, Martin-Luther-University Halle-Wittenberg, Halle, Germany
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Foetal movement is a prerequisite for normal foetal development and growth. Intrauterine
movement restrictions cause a broad spectrum of disorders in which the unifying feature is a
reduction or lack of foetal movement, giving rise to the term foetal akinesia deformations sequence
(FADS). FADS corresponds to a clinically and genetically heterogeneous constellation of
properties and the Pena-Shokeir subtype is characterized by multiple joint contractures, facial
abnormalities, and lung hypoplasia as a result from the decreased in utero movement of the
foetuses. Affected babies are often prematurely and stillborn, and those born alive typically die
within minutes or hours after birth. The genetic causes for this fatal disorder are ill defined as
genetic diagnosis is rarely executed, but mutations in three genes, namely RAPSN, DOK7, and
MUSK, as well as in the subunits of the muscular nicotinic acetylcholine receptor (AChR) have
been described. These mutations are thought to affect the formation of stable neuromuscular
junctions. Mutations in the nuclear pore gene NUP88 were recently identified in two families with
affected babies diagnosed with Pena-Shokeir syndrome. By using a combination of cell biological
and imaging approaches, we provide evidence that the identified mutations in NUP88 resemble a
loss-of-function phenotype on the cellualr level. To study the effect of the mutations on the
organismal level, we have employed zebrafish models. Knock out of NUP88 in zebrafish leads to
severe developmental defects that nicely resemble defects seen in affected individuals. These
defects can be rescued by the expression of wild-type Nup88, but not by the mutant forms of
Nup88. Together our data suggest that the identified mutations in NUP88 are in fact
disease-causing and that Pena-Shokeir syndrome is the first lethal developmental human disorder
due to mutations in a nuclear pore component.
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WG2-O-1111 Strain as a mechanical morphogen
Smit T. H.1, Nelemans B.2, Schmitz M.2
Department of Medical Biology, Academic Medical Center, Amsterdam, Netherlands, 2Department
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Embryonic development is a continuous process of growth and deformation. Cells and tissues are
thus subject to forces, which determine their change of shape in a highly coordinated fashion.
Cells generate forces themselves, but cells and tissues also have to deal with global stresses like
osmosis-induced pressure, fluid shear, and forces generated by neighbouring cells. Mechanical
stresses also feed-back on cell behaviour, thereby determining growth, differentiation, and –thusmorphogenesis. In order to further investigate the role of mechanical strain in somite formation, we
placed chick embryos in a stretching device and created time-lapse movies under a wide field light
microscope. After two short episodes of pulling, we found that already formed somites
re-organised themselves into two daughter somites with fully developed epithelial borders and an
actin ring surrounding mesenchymal cells in the core (Figure 1). Like the non-stretched somites,
the daughter somites were separated and stabilised by a layer of fibronectin. Mechanical strain
thus induces new border formation by mesenchymal-epithelial transition and therefore seems to
be morphogenetically instructive. Interestingly, mechanical straining of the somites induced the
specific expression of EphA4, a membrane-bound molecule related to cleft formation of the natural
somites. EphA4 is also related to wide-spread diseases like Alzheimer and cancer, where
mechanics comes usually unnoticed.
Acknowledgement: The authors thank Dr. Solveig Thorsteinsdóttir for valuable discussions on
somitogenesis.
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Fig. 1: Doubled (daughter) somites with fully developed epithelial borders and layer of fibronectin, as opposed to an
original somite on teh other side of teh neural tube.
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WG2-P-1128 Global transcriptional changes caused by an EDMD mutation correlate to
tissue specific disease phenotypes in C. elegans
Zuela N.1, Dorfman J.1, Medalia O.2, Gruenbaum Y.1
Department of Genetics, Institute of Life Sciences, Hebrew University of Jerusalem, Jerusalem,
91904, Israel, 2Department of Biochemistry, University of Zurich, Winterthurerstrasse 190, 8057
Zurich, Switzerland
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There are roughly 14 distinct heritable autosomal dominant diseases associated with mutations in
lamins A/C, including Emery-Dreifuss muscular dystrophy (EDMD) and dilated cardiomyopathy
(DCM). Recently, we showed that the EDMD lamin mutation, L535P, disrupts nuclear mechanical
response specifically in muscle nuclei. Inhibiting lamin prenylation rescued the mechanical
response of these EDMD nuclei, reversed the muscle phenotypes and led to normal motility. We
also showed that the LINC complex and emerin are also required to regulate the mechanical
response of C. elegans nuclei. We have further characterized the genetic changes caused by the
L535P EDMD lamin mutation using RNA sequencing and found key genes and molecular
pathways affected by this mutation that can help explaining the phenotypes. We have also
characterized the wild-type and L535P animals genetic response to mechanical strain application
and found the core genetic response to mechanical strain application, as well as the unique
changes in the response of L535P EDMD mutation. Understanding disease mechanisms will
provide potential therapeutic approaches towards treating EDMD.
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WG3-IN-1267 Metabolite imaging enabled by mass spectrometry and big data analytics
Alexandrov T.1
Structural and Computational Biology Unit, European Molecular Biology Laboratory, Meyerhofstr.
1, 69117 Heidelberg, Germany
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Metabolite imaging mass spectrometry promises to discover metabolite signatures associated with
health and disease from tissue sections in the spatial context of cellular heterogeneity. We
developed a big data analytics approach to mine metabolite from hundreds of imaging MS data
provided by the community, including datasets from various biological system and in particular
from five human cancer studies (colorectal, breast, esophageal, thyroid, undisclosed). We will
present how our big data analytics helps extract molecular knowledge from terabytes of data, find
the link between metabolism and disease, and provide images of metabolites across hundreds of
datasets.
REFERENCES
Palmer A, Phapale P, Chernyavsky I, Lavigne R, Fay D, Tarasov A, Kovalev V, Fuchser J,
Nikolenko S, Pineau C, Becker M, Alexandrov T* (2016) FDR-controlled metabolite annotation for
high-resolution imaging mass spectrometry. Nat Methods, 14, 57–60
ACKNOWLEDGEMENTS
This work was enabled by the funding from the EU Horizon2020 project METASPACE (634402)
and by the hundreds of datasets provided by the community, in particular by:
Christopher R Anderton (PNNL, Richland, WA); Michael Becker (Boehringer Ingelheim GmbH,
Biberach, Germany); Dhaka Bhandari (Justus Liebig University Giessen, Giessen, Germany);
Mark Bokhart (North Carolina State University, Raleigh, NC, USA); Berin Boughton (University of
Melbourne, Melbourne, Australia); Claire L. Carter (University of Maryland School of Medicine,
Baltimore, MD, USA); Stephen Castellino (GSK, King of Prussia, PA, USA); Nicolas Desbenoit
(University of Bayreuth, Bayreuth, Germany); Livia S. Eberlin (UT Austin, Austin, TX, USA);
Mathieu Gaudin (Laboratoires Servier, Neuilly-sur-Seine, Frabce); Richard J. A. Goodwin
(AstraZeneca, Cambridge, UK); Ron MA Heeren (Maastricht Multi-Modal Molecular Imaging (M4I)
Institute, Maastricht University, Maastricht); Corinna Henkel (Bruker Daltonics, Bremen, Bremen,
Germany); Carsten Hopf (University of Applied Sciences, Mannheim, Germany); Amanda B.
Hummon (University of Notre Dame, Notre Dame, IN, USA); Maureen A Kane (University of
Maryland School of Medicine, Baltimore, MD, USA); Pegah Khamehgir-Silz (Justus Liebig
University Giessen, Giessen, Germany); Mario Kompauer (Justus Liebig University Giessen,
Giessen, Germany); Regist Lavigne (University of Rennes, Rennes, France); Manuel Liebeke
(Max Planck Marine Microbiology, Bremen, Germany); James McKenzie (Imperial College
London, London, UK); Hidenobu Miyazawa (EMBL, Heidelberg, Germany); David C. Muddiman
(North Carolina State University, Raleigh, NC); Konstantin O. Nagornov (Spectroswiss LLC,
Lausanne, Switzerland); Martin R. L. Paine (Maastricht Multi-Modal Molecular Imaging (M4I)
Institute, Maastricht University, Maastricht); Ljiljana Pasa-Tolic (PNNL, Richland, WA, USA);
Charles Pineau (University of Rennes, Rennes, France); Adam Pruska (Justus Liebig University
Giessen, Giessen, Germany); Cristine Quiason (Genentech, Inc., South San Francisco, CA, USA);
Ksenija Radic (EMBL, Heidelberg, Germany); Luca Rappez (EMBL, Heidelberg, Germany);
Andreas Roempp (University of Bayreuth, Bayreuth, Germany); Denis Sammour (University of
Applied Sciences, Mannheim, Germany); Marta Sans Escofet (UT Austin, Austin, TX, USA);
Sabine Schulz (Justus Liebig University Giessen, Giessen, Germany); Sheerin K Shahidi-Latham
(Genentech, Inc., South San Francisco, CA); Bernhard Spengler (Justus Liebig University
Giessen, Giessen, Germany); Nicole Strittmatter (AstraZeneca, Cambridge, UK); Zoltan Takats
(Imperial College London, London, UK); Yury O. Tsybin (Spectroswiss LLC, Lausanne,
Switzerland); Eric M. Weaver (University of Notre Dame, Notre Dame, IN, USA); Jialing Zhang (UT
Austin, Austin, TX, USA)
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WG3-O-1077 Essential Role of Lem4/ANKLE-2 in Nuclear Envelope Formation after Mitosis
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The LEM-domain is present in several proteins of the inner nuclear membrane and interacts with
the nuclear factor BAF, which binds DNA non specifically. These proteins bind also the Lamins
and are involved in structural and gene regulatory aspects of the nuclear lamina. In contrast, the
LEM-domain protein Lem4/ANKLE-2 is localized in the endoplasmic reticulum and has been
proposed to participate in post-mitotic nuclear envelope assembly by mediating dephosphorylation
of BAF. Here, we have applied the recently developed CRISPR/Cas9 methodology to obtain HeLa
cells deficient in Lem4/ANKLE-2. We have used the resulting cell lines to show by time-lapse
video microscopy that post-mitotic association of BAF, LAP2alpha and LaminA to daughter nuclei
are strongly impaired. As a result, nuclear envelope mechanical stability in telophase was severely
affected. These defects could be significantly corrected by re-introducing Lem4/ANKLE-2 in the
cells by transfection. We show also that the LEM-domain of Lem4/ANKLE-2 binds BAF. Therefore,
a model emerges ascribing a central function for Lem4/ANKLE-2 in the formation of the nuclear
membrane after mitosis.

43

Type of presentation: Oral
WG3-O-1081 The application of the FRET-based biosensor in spatiotemporal visualization
of enzymatic activity
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Department of Molecular and Cellular Neurobiology, The Nencki Institute of Experimental Biology
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In recent times, a large number of studies have been focused on the influence of mechanical
forces on numerous cell function. However, the issue how mechanical forces are transduced into
biochemical signals in a living cell remains to be explain. The potent tool enabling the
spatiotemporal visualization of signalling maps in live cells are Förster Resonance Energy
Transfer (FRET)-based biosensors.
We developed (Stawarski et al; Biomaterials 2014) and applied FRET biosensor for monitoring the
enzymatic activity of matrix metalloproteinase 9 (MMP-9) in live cells. MMP-9 is an extracellularly
acting endopeptidase with significant impact on development, learning and memory, cancer
metastasis, and stroke. To evaluate the biological function of these protease, we applied the
nontoxic, genetically encoded FRET based biosensor anchored in the extracellular membrane
presenting MMP-9 cleavage site between energy donor and acceptor proteins. The biosensor
allows determining the precise kinetics and localization of MMP-9 activity with high spatiotemporal
resolution at the precise region of enzyme action on the cell.
We have demonstrated applicability of the biosensor both in vitro as in living cells by
ratio-metrically analysing the cleavage level of the biosensor by a purified auto-activating mutant
of MMP-9 and endogenously secreted protease in cultured cell lines and primary neuronal cell
cultures. The accurate kinetics of endogenous MMP-9 activity was measured, which proves in a
direct way the applicability of the biosensor concept. Moreover, we showed that biosensor can be
applied for in vivo studies providing pattern of protease activity after chemically induced neuronal
stimulation. This may implicate possible application of the FRET based biosensor for
mechanobiology.
Acknowledgement: The work was supported by the National Center for Research and
Development: TANGO1/269352/NCBR/2015
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Chromatin is the most complicated and dynamic structural complex in the cell. Consisting of DNA
and continuously or transiently engaged more than 100 different proteins chromatin governs
genome functions and guards its safety. The accuracy of chromatin organization is crucial for the
response of cell to the environmental stimuli which is in the heart of the epigenetic mechanisms.
Because of its complexity especially at the higher levels the investigation of chromatin represents
a serious mechanobiological issue.
Linker histones are abundant chromatin proteins but nevertheless remain a lot less studied than
other (core) histones. Our knowledge about the functions of linker histones (H1 family) remains
obscure and controversial but we know that H1 family plays significant role in the building and
maintenance of higher-order chromatin structures. In addition, linker histones are engaged in
guarding of the genome integrity both in norm and under stress conditions. To date little is known
about the higher-order chromatin structures and linker histones participation in the normal and
pathological processes.
We have followed the dynamics of higher-order chromatin structures at a single-cell level. Our
results showed that the second level of chromatin compaction, the so called “30 nm fiber” does
exist and that the linker histone is responsible for its formation and maintenance. Moreover, by the
development of a novel method for studying of the higher-order levels of chromatin organization –
the Chromatin Comet Assay (ChCA) we have proven that linker histones are involved in chromatin
loop organization. The comparison of the normally organized chromatin loops with that of cells
devoid of linker histones poses some thought-provoking questions about the epigenetic
significance of linker histones and higher-order chromatin structures for general cellular processes
such as ageing and tumorigenesis.
www.chromatinepigenetics.com

45

Type of presentation: Oral
WG3-O-1099 Functional properties of chromatin during ageing
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Chromatin secondary structures have great impact on cellular fate. Structural changes in genome
organization at these higher levels of chromatin compaction govern and moderate gene
expression and by this modulate cellular response to intrinsic and extrinsic signals. This
determines the way cellular programmes are performed and also controls cellular normality.
Many diseases and other pathologies like cancer, ageing, age-associated diseases and others
have been linked with changes in the epigenetic landscape of the genome, respectively with
alterations in chromatin structural organization. Although these changes have been linked with
aberrant cellular programmes, less is known about the main players in these processes. Research
in this field aims at elucidation of the factors and proteins which modulate the way chromatin is
organized in cells with different pathologies. The purpose is to develop strategies to control these
abnormalities in cellular programmes and to impede disease incidence and advancement.
Here, we show our recent results which show the role of two chromatin players in the process of
cellular ageing. The model organism being the yeast S. cerevisiae, with its well-known genetics
and high genetic tractability is a brilliant model for studying ageing. We have developed mutant
cells which lack the gene for the linker histone and bear a point mutation in Arp4 (actin-related
protein 4) - an important subunit of several chromatin modifying complexes. By compromising the
higher-order chromatin structure in these mutants we have studied the chronological ageing and
have been observing various genetic and epigenetic alterations in the biological programme of
these cells with their ageing. Interestingly, we have identified that the complex interplay between
the two chromatin players, H1 and Arp4p, turned out to be imperative for the normal ageing of the
cells and moreover for their ability to withstand different stress conditions.
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WG3-O-1085 Time-resolved spectrometry of mitochondrial NAD(P)H and flavin fluorescence
for evaluation of metabolic oxidative state in living cells.
Marcek Chorvatova A.1, 2
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Fluorescence lifetime imaging and spectroscopy has made an important impact in the field of
monitoring the mitochondrial metabolic processes leading to energy production in living cells and
tissues. Naturally occurring endogenous fluorophores and their fluorescence (also called
autofluorescence) offer the possibility to study non-invasively mitochondrial metabolic processes.
Despite their lower fluorescence yield when compared to fluorescence probes or dyes,
endogenous fluorophores are highly advantageous for non-invasive tracking of changes in
mitochondrial metabolic state by natural means. To evaluate mitochondrial metabolism, NAD(P)H
and flavoproteins were proposed to be the marker of metabolic oxidative state thanks to their
principal role in energy production. Addition of the time resolution into fluorescence spectroscopy
enabled a deeper insight into metabolic processes thanks to the ability to distinguish fluorophores
involved in the energy production and their forms. Fluorescence lifetime is an internal property of
the fluorophore. In general, it depends on the ability of a fluorophore to transfer energy to its
environment – and thus on the physico-chemical characteristics of such environment, while being
independent on the fluorophore concentration. Consequently, time-resolved fluorescence
spectrometry is a highly valuable technological tool to detect and characterize mitochondrial
metabolic oxidative changes by means of endogenous fluorescence. Our aim is to develop
applications of time- and spectrally-resolved measurement and imaging of endogenous
mitochondrial NAD(P)H and flavin fluorescence directly in living cells permitting non-invasive
detection of metabolic and oxidative changes in health and disease.
Acknowledgement: Supported by LaserLab Europe IV (grant agreement n° 654148),
APVV-15-0227 and APVV-14-0858.
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WG3-O-1086 Non-invasive study of oxidative stress in living cells by time-resolved
spectroscopy and imaging.
Horilova J.1, Marcek Chorvatova A.1, 2
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Changes in cellular oxidative stress underlie a number of pathophysiological conditions, such as
invading cancers, or atherosclerosis. Nevertheless, noninvasive methods capable to detect
oxidative stress directly in living cells are still lacking. In this field, detection of light coming from
naturally occurring molecules in the cells, also called the autofluorescence, is showing to be a very
promising tool. In regard to the cell oxidative stress, flavins and NADPH are natural fluorophores,
able to fluoresce after irradiation with corresponding light. Importantly, detecting their fluorescence
with time resolution provides additional information on different forms of the fluorophores involved
in the cellular oxidations. Flavins, such as glutathione reductase, play a key role in the
management of oxidative stress, whereas flavin group in cytochrome c reductase (complex I in
mitochondrial electron transport chain) assure production of energy in one of the basic metabolic
pathways in the cells. Coenzyme NADPH was demonstrated to be used in oxidizing conditions,
namely lipid peroxidation, while NADH is involved in the mitochondrial electron transport chain.
We have previously demonstrated that both the NADH, as well as the spectroscopically
undistinguishable NADPH can be measured directly and non-invasively in living cells and tissues.
Using the time-resolved approach, distinct fluorescence lifetimes were observed for oxidized and
reduced forms of targeted fluorophores, amounts of which showed alterations in different
metabolic or oxidizing conditions of cells. We aim at development of new applications of these
approaches for evaluation of oxidative stress directly in living cells. Such studies are crucial for
improvement of diagnostics of cancer stages and/ or for distinguishing oxidative vs. glycolytic
changes and thus for better understanding of changes in the cell metabolism, that consequently
also affects cell-to-cell interactions.
Acknowledgement: Supported by LaserLab Europe IV (grant agreement n° 654148) and
APVV-14-0716.
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WG3-O-1118 Nuclear mechanotransduction: Stickiness of lamin-A is regulated by applied
tensile forces and the composition of the nuclear lamina
Buxboim A.1
Grass Center for Bioengineering, Hebrew University of Jerusalem. Jerusalem Israel
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A-type lamins were identified as nuclear mechanosensors that scale with tissue stiffness and
specifically mediate the conversion of physical cues into biochemical signals. Phosphorylation of
conserved sites induces disassembly of polymerized lamins in interphase cells and enhances
protein degradation and turnover by unknown mechanisms. To study the role of lamin-A/C and the
nuclear lamina in facilitating nuclear mechanotransduction, we designed a pulling device for
controlling the extent and rate of cell stretching during live cell imaging. Axial stretching of the
matrix increases the projected areas of the cell and the nucleus over the course of tens of
minutes. Unlike cell stretching, the extent and rate of induced nuclear deformation depends on the
composition of the nuclear lamina, with nuclei of knockout cells deforming more than wildtype
cells. By controlling the expression levels of lamins in knockout cells, we obtain nuclear
stress-strain relationships that are specific to lamin-A and to lamin-B1, indicative of their respective
viscoelastic contributions. To elucidate force-induced changes in the dynamic properties of
lamin-A, we employ photoconversion assays of Dendra2-conjugated proteins. Applied stretch
decreases the mobile fraction and the molecular mobility of lamin-A. Lamin-A dynamics reveals a
complex relationship between applied tensile forces, the surrounding lamina and lamin-A
phosphorylation.
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WG3-O-1076 Structured illumination microscopy data combined with image analysis reveal
chromatin organization at the nuclear periphery
Fiserova J.1, Blazikova M.1, Sieger T.2, Maninova M.1, Uhlirova J.1, Hozak P.1
Institute of Molecular Genetics, v.v.i., Academy of Sciences of the Czech Republic, Prague,
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Nuclear periphery (NP) plays substantial role in chromatin organization. Transcriptionally silent
chromatin at the NP is intermitted with active chromatin surrounding nuclear pore complexes
(NPCs), however, details of the peripheral chromatin organization are missing. We used structured
illumination microscopy to discern the organisation of the chromatin at the NP in nuclei of human
cell lines. To analyse the distribution of various histone modifications at the NP we created a
software tool in MATLAB for automatic NP and NPC detection, fluorescent intensity
measurements and statistical analysis of the measured data to create a high resolution map of the
distributions of epigenetic marks at the NP. Our results show that marks for both active and
non-active chromatin associate differentially with NPCs. The incidence of heterochromatin marks
such as H3K27me2 and H3K9me2 was significantly lower around NPCs. In contrast, the presence
of marks of active chromatin H4K5Ac and H3K4me2 was only little decreased around the NPCs or
not at all (H3K9Ac). Interestingly, histone demethylases LSD1 and KDM2a were enriched within
the NPCs suggesting the presence of the chromatin modifying mechanism at the NPCs. Inhibition
of transcription resulted in larger drop in the distribution of H1, H3K9me2 and H3K23me2 which
implies the role of transcription in the organization of heterochromatin at the NP.
Acknowledgement: We thank to the Grant Agency of the Czech Republic [15-08835Y], to the
MEYS CR (LM2015062 Czech-BioImaging) and for the conceptual support (RVO: 68378050).
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WG3-O-1089 In vivo imaging of Gap43 after mouse brain ischemic lesion provides insight in
brain plasticity after stroke and its interaction with caspase activity related to apoptosis
Gorup D.1, Skokic S.1, Mitrecic D.1, Kriz J.2, Gajovic S.1
University of Zagreb School of Medicine, Croatian Institute for Brain Research, Laboratory for
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Gap 43 is a cytoplasmatic neuron-specific protein involved in axon outgrowth, also referred as
neuronal growth cone protein. It appeared to be crucial for neurodevelopment as homozygous
null-mutants are lethal and their axons fail to find the proper targets. In adult animals it is involved
in plasticity and brain repair. In order to analyze the brain response after ischemic lesion we have
created a Gap43-luc/gfp transgenic mouse to allow for in vivo imaging of brain plasticity after
stroke.
Ischemic lesion in the mouse brain as a model of the ischemic stroke was achieved with
temporary (60 min) medial cerebral artery occlusion (tMCAO). In vivo imaging was performed by
IVIS Spectrum Pre-clinical In Vivo Imaging System (Perkin Elmer, US) in transgenic animals
genetically modified to carry luciferase reporter by recording the emitted light from the brain. In
vivo brain lesion and changes were determined by MRI (7T, Bruker, Germany), and ex vivo by
histology, immunohistochemistry and molecular analyses. The animals were evaluated functionally
by neurological scoring.
Two approaches for imaging were applied. In the first, the luciferin was given to the animals as a
substrate for expressed luciferase. In the second, caged luciferin was applied,
Z-DEVD-aminoluciferin (VivoGlo™ Caspase 3/7 Substrate, Promega, US), which when cleaved by
caspase gets realesed for light-producing action of luciferase. Gap43 is highly expressed a week
after ischemic brain lesion. There is an overlap between cells expressing Gap43 intended for
repair and caspase 3 intended for apopotosis, providing a marker for neuronal stress.
In vivo imaging serves as a powerful tool across magnification scales connecting cell
mechanobiology with disease related processes. In the presented study, imaging of Gap 43
indicates the time frame of neuronal plasticity and provides insight in mechanisms of post-stroke
repair.
Acknowledgement: This study was supported by the EU FP7 grant GlowBrain, European Social
Fund grant Young Brain, and Croatian Science Foundation grant RepairStroke.
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WG3-O-1271 Digital holographic microscopy: A revolutionary approach for high contrast,
label-free visualization of cellular morphology
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Digital holographic microscopy (DHM) is a rapidly emerging microscopic technique for high
contrast, label-free observations of living cells. Compared to standard bright field microscopic
techniques, such as phase contrast or differential interference contrast (DIC), DHM has the unique
ability to record and store the information about the phase shift of the light waves passing through
the sample. The resulting quantitative phase image (QPI) allows detailed assessment of cellular
morphology because of extremely high sensitivity in detecting even the smallest changes in mass
density (Fig.1.). Together with extremely high contrast, individual cells can be automatically
segmented from the image and individually analyzed (Fig. 2.). Many cellular parameters, such as
mass changes, confluency, directionality, growth and many more can extracted with high
accuracy. Based on these parameters, rare cells with unique behavior can be identified in large
populations without the need of any chemical or genetic labeling.
Here, we present the latest version of a QPI microscope (TESCAN Q-PHASE), which is designed
specifically for long term studies of cellular dynamics and morphology. A unique illumination setup
allows imaging of cellular mass and morphology with extreme axial sensitivity and no halo effects.
The unique capabilities of the system are demonstrated by time lapse studies of cellular death,
cancer cell proliferation and cell behavior in 3D environments.
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Fig. 1: High contrast QPI image of ovarian cancer cell
(A2780).

Fig. 2: Automatic label-free segmentation of a QPI image for
subsequent data analysis
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WG3-O-1275 CellDiscoverer.7 - Your Automated Platform For Live Cell Imaging
Krist P.1
ZEISS
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Often in life sciences research, the data you are after will only be revealed through multiple runs of
experiments or complex assays. Automation and parallelization can be the only way to get there.
Now, with Celldiscoverer 7, you can combine the easy-to-use automation of a boxed microscope
with the image quality and flexibility of a classic inverted research microscope. Celldiscoverer 7
calibrates itself, then detects and focuses on your samples while the optics adjust themselves.
Leaving you free to get on with other projects. Whether working with 2D or 3D cell cultures, tissue
sections or small model organisms, you will acquire better data in shorter times with this reliable
automated research platform. What’s more, you can combine your Celldiscoverer 7 with rapid
GPU deconvolution to get even more information from three-dimensional samples.
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Recent studies have shown that the cardiac stroma contains particular interstitial cells with long
cellular processes – telocytes (TCs).
By means of homocellular contacts, TCs build a scaffold whose meshes integrity and continuity
are guaranteed by adhaerens junctions having not only a mechanical function but acting as sites
of intercellular communication allowing exchanging information and signals spreading.
Heterocellular contacts between TCs and a great variety of cell types occurs by atypical junctions
generating mixed networks. TCs network integrate the overall ‘information’ from vascular system
(endothelial cells and pericytes), nervous system (Schwann cells), immune system (macrophages,
mast cells), interstitium (fibroblasts, extracellular matrix), stem cells/progenitors and working
cardiomyocytes. Furthermore, TCs interact with the extracellular matrix components and behave
differently in terms of adherence, spreading, and cell prolongations extension when seeded on
various matrix proteins in cell culture. The stronger adherence and higher spreading of TCs were
observed on fibronectin support, while the lowest were on laminin. Collagen produced an
intermediate adherence and spreading for TCs, but the highest dynamics in their extensions.
TCs seem to play an important role in long-distance heterocellular communication in normal and
diseased heart, both through direct contact (atypical junctions), as well as by releasing
extracellular vesicles (exosomes, ectosomes, and multivesicular cargos) which may act as
paracrine mediators. TCs establish complex spatial relationships with cardiomyocytes and cardiac
stem cells as well as interstitial cells suggestive for a regulatory role over three-dimensional
organization of heart tissues. Therefore, TCs might be a key component of cardiac tensegrity
system.
Acknowledgement: This work was supported by ANCS NUCLEU program, grant no. 31N / 2016
PN 16.22.02.02.
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Fig. 1: Electron microscopy of human atrium shows the interstitial network of telocytes (colored in blue). Different types
of non-myocytes are present in cardiac interstitium: telocyte, fibroblast, blood vessel, Schwann cell and numerous nerve
endings (n). The fibroblast has the cytoplasm filled with rough endoplasmic reticulum (rER).
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WG3-O-1073 High through-put techniques for the studying of molecular interactions
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We are interested in the mechanistic and molecular relationships between catalytic activity,
conformational changes and microenvironment of ABC transporters. P-glycoprotein (ABCB1, Pgp)
is in the focus of our interest; we have currently extended our work to ABCG2 (BCRP) and plan to
do similar studies on MRP1 (ABCC1). Our experimental approaches include: (a) sensitive
flow-cytometric methods to detect substrate efflux; (b) ATPase assays to measure the interaction
of drugs with ABC transporters in membrane fractions; (c) intracellular ATP concentration
measurements in live cells using a FRET-based intracellular ATP sensor; (d) a high through-put
flow-cytometric platform for the measurement of raft- and cytoskeleton-association of cell-surface
proteins, applicable also for rapid, simple, serial analysis of intermolecular associations between
different cell surface proteins; (e) a sensitive flow cytometric assay to measure ATP dependent
conformational changes of Pgp and ABCG2 in Staphylococcus toxin permeabilized cells.
Our other longstanding project is focused on the cell nucleus and the chromatin structure. Our
ambition is to unravel the complex relationships between nucleosome stability and organization of
superhelical chromatin loops, and understand the relationships between the organizational
principles seen at the loop level and those of global nuclear compartmentalization. Our
experimental systems include mammalian cells, mouse embryonic stem cells and S. cerevisiae,
studied by (a) a high through-put laser scanning cytometric (LSC) assay of nucleosome stability,
measured in a PTM and cell cycle dependent manner; (b) molecular combing of DNA; (c,d)
various gelelectrophoretic techniques (denaturing urea-agarose, CHEF), including single-cell
electrophoresis of large DNA molecules; (e) a reverse South-Western blotting technique to map
strand breaks and R-loops.
Refs: see Pubmed "Szabo" AND "Debrecen" AND "Biophysics".
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Micro- and nanotechnologies offer new ways to mimic and reconstitute the complex environments
of the natural tissues that surround living cells. This presentation will briefly outline the toolbox
developed by our group that is based on combining protein patterning and hydrogel fabrication
technologies. Namely, we have structured solid and soft surfaces at a precision of down to 100 nm
by fabricating stable ECM protein features of different geometric shapes. Likewise, we have
fabricated collagen-based hydrogels into scaffolds consisting of groove/ridge textures, well,
pyramid and other topographies. We have explored the above micro/nanostructures as 2D and 3D
substrates in cell culture, e.g. human corneal epithelial cells, skin fibroblasts, skin epithelial cells,
and mesenchymal stem cells. We demonstrate that the developed toolbox is suitable for precise
control of the inner architecture of single cells. Also, we show that that our platform allows for
tissue-mimetic cell cultures, spatially defined co-cultures and advanced tissue engineering for
research and medical applications.
Acknowledgement: The authors acknowledge grants No. CH-3-ŠMM-01/11 and EURONANOMED
2 – 01/2015 from the Research Council of Lithuania.

58

Type of presentation: Poster
WG3-P-1102 Knockdown of integrin αv in human triple-negative breast carcinoma and
melanoma cell lines alters sensitivity to anticancer drugs and inhibits migration
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Integrin signalling regulates numerous processes in tumour cells including cell adhesion,
migration, invasion and survival. Classic treatment for triple-negative breast carcinoma (TNBC)
and melanoma rely on chemotherapy, which is limited by low response rates and adverse effects.
Therefore, novel therapeutic strategies are urgently needed. The aim of this study was to
investigate whether the knockdown of integrin αv in TNBC and melanoma cell lines could increase
their sensitivity to vincristine, paclitaxel or cisplatin, and inhibit cell migration. We evaluated a
panel of TNBC (MDA-MB-231, MDA-MB-436 and MDA-MB-468) and melanoma (RPMI-7951,
MeWo and A375) cell lines. We have also included in the study cell line MDA-MB-435S that has
been used for years as TNBC cell line but subsequent analysis has indicated that these cells
might originate from melanoma. All cell lines expressed αv integrin subunit with different ratios of
integrins αvβ3/αvβ5. Knockdown of integrin αv achieved by αv-specific siRNA transfection resulted
in: (i) increased sensitivity of MDA-MB-435S, MDA-MB-231, MDA-MB-468, RPMI-7951 and MeWo
cells to vincristine; (ii) increased sensitivity of MDA-MB-435S, MDA-MB-231, RPMI-7951 and
MeWo cells to paclitaxel; (iii) increased sensitivity of MDA-MB-231 cells to cisplatin and (iv)
decreased sensitivity of MDA-MB-435S, MDA-MB-468 and MeWo to cisplatin. The in vitro
migration assay in MDA-MB-435S, MDA-MB-231, MDA-MB-468 and RPMI-7951 cells showed that
knockdown of integrin αv strongly decreases cell migration. We isolated MDA-MB-435S stable cell
clones transfected with plasmid encoding integrin αv-specific shRNA demonstrating decreased
expression of integrin αv. We plan to use these cell lines to analyse the composition of integrin αv
focal adhesion proteins and to reveal signalling pathways that modulate sensitivity to anticancer
drugs and migration. These new insights should be useful when devising strategies for more
efficient TNBC and melanoma treatment.
Acknowledgement: The work was supported by the grant of the Croatian Science Foundation
(IP-11-2013-2465) to AAR.
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To understand the mechanisms that regulate mitochondrial DNA (mtDNA) transcription and
replication it is necessary to have a precise measurement of the number of transcripts per mtDNA
strand. Taking into account that mtDNA is present in a number of copies that varies depending on
cell type and conditions, it is expressed in a polycistronic transcript and both light and heavy
chains express their own transcript in a differentially regulated way, this is a highly challenging
task. The number of mtDNA copies is not constant and there is no transcript that can be used as a
reference standard. The presence of just two mtDNA encoded transcripts that are regulated
independently prevents their use as reference transcripts. Importantly also distinction between the
expression of the transcripts of the light and heavy chain is usually not achieved in the standard
PCR workflow. Here we present a novel method named Selfie-PCR that allows the precise
simultaneous measurement of both mtDNA and mtDNA transcripts in the same sample. The
number of transcripts per encoding mtDNA can be assessed in a locus specific and strand specific
manner. Selfie-PCR permits the quantification of transcription initiation events in both strands and
the assessment of mtDNA transcription progress. As this method uses the mtDNA present in the
sample as the own reference standard and does not rely on any external reference it can be used
in cells and tissues from different origins with different mtDNA abundance or metabolic state. The
Selfie-PCR method is applicable in either quantitative or digital PCR approaches, although the
latter has the advantage that it allows the absolute measurement of mtDNA targets. The
Selfie-PCR method permits for the first time the monitoring of mtDNA transcription and replication
in the same sample and can be used in a wide range of biological systems.
Acknowledgement: Supported by SAF2014-56644-R and CIBERNED PI2016/06-3 grants.
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In 1998, mutations in the small heat shock protein chaperone CRYAB (αB-crystallin / HSPB5) and
the intermediate filament protein desmin were reported as the genetic basis of autosomal
dominant cardiomyopathy. The two mutations phenocopied each other and this was the first
genetic evidence that both proteins were linked functionally. We have demonstrated previously
that CRYAB binds directly to desmin filaments to mediate their filament-filament interactions, but
now now we demonstrate that CRYAB acts as a sensor for the surface topology of the filament.
The two primary role for protein chaperones are to assist in protein assembly, facilitate
protein-protein interactions and the formation of multiprotein complexes, as well as binding to
proteins during folding/unfolding processes. Here we have used a combination of
co-sedimentation centrifugation, viscometric assays and electron microscopy of negatively stained
filaments to investigate the interaction of CRYAB with desmin filaments. The binding is subject to
the assembly status desmin and in particular the subunit organisation within the assembled
filaments. We evidence the assembly chaperone role for CRYAB in desmin polymerisation. The
C-terminal domain of desmin is particularly important in the interaction with CRYAB. This ability to
distinguish between filaments with different surface topologies due either to mutation (R454W) or
assembly protocol is important to understanding the pathomechanism(s) of desmin-CRYAB
myopathies, but it also indicates that CRYAB performs a sensor role for filament topology which
has potential application in mechansensory roles in muscle for desmin filaments.
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WG4-IN-1264 Transcriptome-wide gene expression profiling at a single cell level including
RNAseq as a tool to dissect molecular pathogenesis of diseases
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Since our first report of single cell expression profiling in 2005 the field has exploded, making
single cell profiling one of the key technology platforms in biological and medical research. In my
talk I will present the development of single cell expression profiling, illustrate the novel knowledge
and insight into biology obtained that has not been available nor possible to study with
conventional techniques, and I will also take you to the next level of profiling, which is the
intracellular profiling, revealing a striking organization of mRNAs, microRNAs and proteins within
cells, preparing them for key events such as asymmetric cell division.
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WG4-O-1265 Mechanobiology of Müller cells and astrocytes in the retina under ischemia
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Vimentin (Vim) and glial fibrillary acidic protein (GFAP) are important components of the
intermediate filament (IF) (or nanofilament) system of macroglial cells such as astrocytes and
retinal Müller glia cells. Expression levels Vim and GFAP are often investigated in the context of
glial activation, where they are typically up-regulated. However, there is little knowledge about the
functional relevance of this cytoskeletal rearrangement in diseased neuronal tissue or under
physiological conditions.
To gain insight into the functional role of these cytoskeletal proteins, we investigated Müller glia
cell functions and retinal integrity in GFAP(-/-)Vim(-/-) mice. Full-field electroretinogram (ERG)
recordings revealed and unaltered photoreceptor responses (a-wave) in uninjured
GFAP(-/-)Vim(-/-) mice, while b-wave amplitudes were increased. We also found that Kir (inward
rectifier K(+)) channel protein expression was reduced in the retinas of GFAP(-/-)Vim(-/-) mice and
in line with that the Kir-mediated current amplitudes were lower in Müller glial cells isolated from
these mice. These findings implicate that homeostatic functions of Müller cells in GFAP(-/-)Vim(-/-)
mice might be impaired. Next, we asked how the lack of GFAP and Vim would affect gliosis
induction in Müller cells and concomitant neuronal survival subjecting GFAP(-/-)Vim(-/-) mice to a
retinal ischemia/reperfusion model. We found that although cell loss was induced in both
genotypes, the number of surviving cells in the inner retina was lower in IF-deficient mice. The
potassium conductance of Müller cells was reduced postischemic retinae compared to untreated
ones in both genotypes.
Our findings thus show that the inability to produce GFAP and Vim affects normal retinal and
especially glial physiology. Since others have reported an attenuated Müller cell reactivity and
reduced photoreceptor cell loss in IF-deficient mice after experimental retinal detachment, our data
imply that the effect of IF deficiency on retinal cell survival differs depending on the underlying
pathologic condition.
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Objective: During adhesion process eosinophil communicates with airway smooth muscle (ASM)
cell via outer-membrane integrins and surface adhesion molecules interaction. We hypothesized
that adherence of eosinophils to ASM cells may cause ASM remodeling due to extracellular matrix
(ECM) proteins overproduction and increased ASM cells proliferation.
Aim: To investigate the role of outer-membrane integrins in interaction of eosinophil with ASM cell
in asthma.
Material and methods: Individual combined cell cultures of immortalized human ASM cells and
blood eosinophils of 22 asthmatic and 17 healthy individuals were prepared. Eosinophils adhesion
was evaluated by eosinophil peroxidase activity assay; genes expression levels of TGF- β1,
WNT-5a, fibronectin and collagen in ASM cells and αM and α4 integrins in eosinophils - by
RT-PCR analysis; ASM cells proliferation - by Alamar Blue method; integrins on eosinophils were
blocked with Arg-Gly-Asp-Ser (RGDS) peptide.
Results: Asthmatic eosinophils had significantly enhanced expression of α4β1 and αMβ2
outer-membrane integrins with more stable and increased adhesion to ASM cells. Moreover,
asthmatic eosinophils had higher effect on fibronectin, collagen, TGF-β1, WNT-5a genes
expression in ASM cells and their proliferation compared to effect of eosinophils derived from
healthy subjects. Blocking of integrins active centers with RGDS peptide significantly reduced
adhesion of asthmatic eosinophils to ASM cells. Consequently, it manifested by decreased effects
on TGF-β1, WNT-5a genes expression, ECM proteins production and ASM cells proliferation.
However RGDS peptide blocking effects on healthy eosinophils was weaker compared to
asthmatic eosinophils.
Conclusion: Eosinophil communication via outer-membrane integrins with ASM cell is
dysregulated leading to unbalanced production of ECM proteins and ASM cells proliferation in
asthma.
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Laminopathies are a diverse and complex group of rare genetic conditions due to mutations in the
LMNA gene encoding Lamin A and C, constituents of the nuclear lamina, a meshwork of proteins
underneath the nuclear envelope. Striated muscle laminopathies (SML) are the most frequent type
of laminopathies (≈60% of all laminopathies published cases), that affect skeletal and/or cardiac
muscle. SML comprise LMNA related congenital muscular dystrophy (L-CMD), Emery-Dreifuss
muscular dystrophy (EDMD), limb-girdle muscular dystrophy, type 1B (LGMD1B) and dilated
cardiomyopathy with conduction system disease (DCM-CD). Associated with this wide clinical
heterogeneity, there is also a large genetic variability as more than 400 different LMNA mutations
have been reported so far (www.umd.be/LMNA/, OPALE registry and unpublished data).
Over the years, numerous studies have reported that lamin A/C provide structural support to the
nucleus, maintenance of nuclear architecture, nuclear migration, and apoptosis, and also take part
in chromatin organization and epigenetics, transcription, cell cycle regulation, cell development
and differentiation. To study the role of lamin A/C in skeletal and cardiac muscles, and to
understand the pathophysiological processes induced by LMNA mutations, we explore both
patient biological material and knock-in mouse models that we created, reproducing LMNA
mutation identified in SML patients. Using 3D cellular model we set up, we previously reported
defective mechanosensing of human LMNA mutated myoblasts due to abnormal YAP signaling,
emphasizing the crucial role of the biophysical attributes of the cellular microenvironment. Our
current work reveals that pathogenic mutations in LMNA or SYNE-1 responsible for
nuclear-cytoskeletal disturbances reduced the ability of human muscle cell precursors to adapt to
substrates of different stiffness. These recent insights of the pathophysiological mechanisms of
LMNA mutations will be presented.
Acknowledgement: We thank the PICS for imaging facility, ANR Sorbonne-University grant
(ANR-11-IDEX-0004-02), INSERM, Association Institut de Myologie & UPMC for funding support
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Hutchinson-Gilford progeria syndrome (HGPS) is caused by a mutation in LMNA leading to the
expression of a truncated prelamin A (progerin) and defects in nuclear organization. HGPS
resembles features of premature aging with the development of atherosclerosis and accelerated
cardiovascular disease. How progerin expression, particularly in the context of endothelial tissue,
causes accelerated cardiovascular aging is largely unknown. Using a novel endothelium-specific
progeria transgenic mouse model, we show here that progerin expression in the endothelium
causes HGPS-type cardiovascular aberrations including cardiac hypertrophy and fibrosis
associated with impaired atheroprotective pathways and early death. On the molecular level,
progerin expression perturbs nucleocytoskeletal coupling presumably through mislocalization of
mechanosensitive nuclear envelope components and through changes in F-actin content.
Consistently, we observe changes in the localization of mechano-responsive myocardin-related
transcription factor-A (MRTF-A) leading to downregulation of atheroprotective eNOS in endothelial
cells, while treatment with MRTF-A inhibitor rescues eNOS levels. Our data show that
progerin-induced changes in nucleocytoskeletal links perturb shear stress response and
mechanosensitive MRTF-A/eNOS signaling in endothelial cells, leading to proatherogenic
pathways and fibrosis in heart. This finding unveils novel targets for the treatment of progeric and
possibly geriatric cardiovascular disease.
Acknowledgement: Supported by Austrian Science Fund (FWF, T 584-B23, P 29668-B28) to
OM.S and (P 26492-B20) to R.F, and Progeria Research Foundation (PRF 2016-64) to R.F.
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Our group is focused in understanding the roles of cell plasticity and of dermal stem cells in wound
healing, and in particular in deciphering how the balance between non-scarring dermal
regeneration and standard repair (fibrosis) is regulated, both in cell autonomous and non-cell
autonomous ways. To this end, we are pursuing a number of experimental approaches including
scRNAseq analyses, mouse lineage tracing models and in vitro cellular assays with both human
and mouse skin. We are also involved in clinical programs to heal chronic leg ulcers that explore
the intimate connections of wound healing and hair follicles.
It is now well established that a key parameter in repair versus regenerative wound healing, at
least in the mouse skin, is mechanical force (1,2). Additionally, tumor initiating cell proliferation in
squamous cell carcinoma depends on integrin and focal adhesion kinase signalling (3). For these
reasons, we are interested in multidisciplinary collaborations that permit us better explore the role
of mechanobiological cell transduction in the specific cell subpopulations involved in wound
healing that are currently under study in the laboratory.
References: (1) Wong VW et al. (2012). Focal adhesion kinase links mechanical force to skin
fibrosis via inflammatory signaling. Nat Med 18: 148. (2) Harn HI-C (2016). The role of mechanical
force in repair versus regenerative wound healing. 2nd Basle-Manchester Forum for Skin Repair &
Regenerative Plastic Surgery. October 7-8, 2016, Manchester, UK. (3) Schober M & Fuchs E.
(2011). Tumor-initiating stem cells of squamous cell carcinomas and their control by TGF-β and
integrin/focal adhesion kinase (FAK) signaling. PNAS 108: 10544.
Acknowledgement: Supported by Ministerio de Economía, Industria y Competitividad (PI16/01430)
and Departamento de Educación, Política Lingüística y Cultura (Gobierno vasco).
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Mechano-transduction has a fundamental role in skeletal muscle tissue, which responds to
immobilization conditions with atrophy. Oxidative damage has been proposed as one of the major
contributors in muscle decline occurring in aging and in a variety of skeletal muscle disorders, all
characterized by muscle mass loss 1. Adult skeletal fibers are organized in syncytia, where each
nucleus has jurisdiction over a surrounding volume of sarcoplasm. This concept is supported by
numerous studies reporting that modifications in fiber-cross-sectional area are associated with
changes in the number of myonuclei 2, 3.
Myonuclear number decreases in muscles undergoing atrophy in a variety of experimental
conditions, characterized by ROS accumulation and mitochondria alterations, leading to muscle
mass reduction, myofilament loss and apoptosis 4.
Here, melatonin and virgin oil polyphenol antioxidant effects have been investigated in a murine
skeletal muscle model in vitro exposed to chemical triggers (Figure 1), known as cell death
inducers and able to increase ROS levels. Data obtained by means of morpho-functional
analyses, show that, in C2C12 skeletal muscle cells, antioxidants prevent apoptosis, by reducing
mitochondrial dysfunctions and myonuclei leak. Thus, melatonin and oil polyphenol can be
considered potential modulators of oxidative stress and skeletal muscle damage: this finding
represents an important target for drug-based therapies or strategies to prevent atrophy and
aging-related pathophysiological conditions.
References
1
Salucci et al., Microsc Res Tech. 2016, 79(6):532-40.
2
D’Emilio et al., 2010. Histol Histopathol. 2010, 25(1):21-32.
3
Salucci et al., Histol Histopathol. 2013, 28(8):1073-87
4
Marzetti et al., Biochim Biophys Acta. 2010, 1800(3):235-44.
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Fig. 1: C2C12 myotubes observed at SEM (A-C) and CLSM (Nonyl Acridine Orange staining; D-F). Control cells (A, D),
cells exposed to H2O2 (B, E) and those pre-treatd with melatonin before H2O2 exposure (C, F) . Bars 10 µm
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Hutchinson-Gilford progeria syndrome (HGPS), characterized by premature aging, abnormal lamin
A protein (progerin) production and autophagy impairment. We have showed that Neuropeptide Y
(NPY) stimulates autophagy in hypothalamic neurons, and that NPY receptors blockage inhibits
caloric restriction-induced autophagy (Aveleira et al PNAS 2015). Therefore, the aim of the
present study was to investigate if NPY delays the aging phenotype of HGPS fibroblasts. The
results show that NPY rescues hallmarks of cellular aging of HGPS cells: increases autophagic
flux and cell proliferation (Ki-67-positive cells) capacity, decreases progerin levels, dysmorphic
nuclei number and γH2AX foci. Moreover, NPY decreases the number of senescence
associated-β-galactosidase–positive cells. These results suggest that NPY is promising strategy to
delay or block the premature aging of HGPS or normal aging.
Acknowledgement: Funding: Progeria Research Foundation (USA), and FEDER, COMPETE and
FCT, strategic project UID/NEU/04539/2013; IF/00825/2015, SFRH/BD/120023/2016.
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We analysed the trascriptional profile of cells from patients affected by HGPS, a premature ageing
syndrome linked to LMNA mutations, and found that oxidative stress-related genes were
dys-regulated both before and after stress stimuli. Among those genes, we deepened the
relationship between expression of CDKN1A, encoding p21, and lamin A/C functionality and its
relevance for DNA damage response (DDR) and cellular senescence. Since histone deacetylase 2
(HDAC2) is known to regulate CDKN1A transcription, we wondered if lamin A/C could play a role
in HDAC2-mediated mechanisms including regulation of p21 expression during DDR. Our data
show that lamin A/C is recruited to the p21 promoter along with HDAC2. Of note, lamin A/C
interacts with HDAC2 to promote deacetylase activity towards acetylated histone residues H4K16
and H3K9. Moreover, lamin A/C-HDAC2 interaction is reduced at the onset of DDR and recovered
after completion of DNA repair, thus providing a tool to modulate p21 expression, global histone
acetylation and chromatin condensation in the oxidative stress response. Further, our results show
that LMNA mutations that cause a progeroid phenotype reduce lamin A/C affinity for HDAC2 thus
eliciting upregulation of p21 and cellular senescence. This suggests that lamin A/C-dependent
regulation of HDAC2 activity is a key mechanism to prevent organism ageing.
Acknowledgement: PRIN MIUR 2016 to GL, AIProSaB to GL.
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Extracellular matrix (ECM) plays different roles in tissues. Not only composition of the ECM but
also its biophysical properties, such as density, architecture or stiffness affect various
physiological and pathological processes. Identification of the most influencing factors in the
complex environment of native tissues is a challenge and use of three-dimensional (3D) cultures
with precisely defined parameters may be a helpful alternative approach.
Our research is aimed at developing clinically relevant in vitro tumour models in the form of 3D
cultures based on ECM proteins and, if necessary, also by using 3D microstructures prepared by
two-photon polymerisation technology. By modifying composition of the 3D cultures we analyze
the effect of individual ECM components on cell morphogenesis and cellular sensitivity to
therapeutic intervention, mainly to aminolevulinic acid (ALA)-based photodynamic inactivation. Our
intention is also to describe modifications of ECM biophysical properties that may occur in the
course of the cell morphogenesis.
Our recent results obtained mainly by confocal microscopy combined with use of fluorescent
staining and image analysis show cell-type dependent effect of ECM on multicellular cluster
formation and on sensitivity of multicellular clusters to ALA-based photodynamic inactivation.
Biophysical properties of collagen type I, the most abundant component of malignant cancer
stroma, are also modified in the course of multicellular cluster formation in a cell-type dependent
manner.
Findings of our research indicate that presence of the correct ECM composition in experimental
models is crucial for understanding pathophysiology of cancer.
Acknowledgement: This work was supported by VEGA 1/0070/16 and STSM Grant from COST
Action CA15214. T. Teplický is holder of the research support fund FPPV-37-2016.
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Lamins are nuclear intermediate filament proteins and the major building blocks of the nuclear
lamina. Besides providing nuclear shape and mechanical stability, lamins are required for
chromatin organization, transcription regulation, DNA replication, nuclear assembly, nuclear
positioning, and apoptosis. Mutations in human lamins cause many different heritable diseases,
affecting various tissues and causing early aging. Although many of these mutations result in
nuclear deformation, their effects on lamin filament assembly are unknown. Caenorhabditis
elegans has a single evolutionarily conserved lamin protein (CeLMN), which can form stable
10-nm thick filaments in vitro.
Our experimental group discovered new protein DEB-1, previously reported as muscle attachment
protein found in dense bodies, localizes to the nuclear periphery of germ cells. Moreover, we
found that DEB-1 interacts with CeLMN. After depletion of DEB-1 via RNAi interference, we
observed severed dislocation of lamina, its fragmentation and internalization. Furthermore, we
localized the DEB-1 in the laminopathic worm’s strains with introduced mutations in conserved
residues of the rod and tail domains that are known to cause various laminopathies in human.
Interestingly, we observed DEB-1 abrogation from the nuclear periphery.
Our project focuses on the molecular mechanisms and regulation of chromosomal dynamics
during gametogenesis. As we show previously, depletion of DEB-1 from the germ nuclei resulted
in meiotic delay, improper chromosome pairing, synapsis defect and chromosome aneuploidy. In
context of these data we suppose, that DEB-1 and CeLMN participate at the dynamic events
during pairing of homologous chromosomes in prophase I.
Acknowledgement: Supported by the project BIOCEV (CZ.1.05/1.1.00/02.0109) funded by the
European Regional Development Fund, and by GACR (16-03403S), UMG/RVO:68378050.
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Plectin is a cytolinker that cross-links cytoskeletal filaments and anchors them to junctional
complexes. This way plectin confers resilience to mechanical stress and is essential for tissue
stability. Mutations in plectin predispose their carriers to epidermolysis bullosa, a disease
manifesting in severe skin blistering, muscular dystrophy, stomach obstruction or digestive
disorders. Although molecular mechanisms of skin instability have previously been revealed, the
etiology of digestive disorders is yet unknown. To study the function of plectin in intestinal
epithelium, we generated intestinal-epithelial-cells-specific, conditional Villin-Cre plectin knockout
(PlecIEC-KO) mice. Here we show that PlecIEC-KO mice have lower body weight, suffer from
persisting diarrhea and have higher intestinal paracellular permeability. Histological inspection of
colon revealed increased dettachment of epithelial cells from basement membrane and extensive
inflammation. Immunohistochemical and electron microscopy analysis revealed profound changes
in cytoskeletal organization and localization of junctional complexes. In conclusion, our data
suggest that plectin maintains polarity and architecture of colonic epithelial cells and its loss leads
to inefficient epithelial sealing and damage to the colonic epithelial barrier.
Acknowledgement: This work was supported by the GA15-23858S, RVO 68378050, COST Action
CA15214-EuroCellNet, project LQ1604 BIOCEV-FAR, LM2015040, OP RDI
CZ.1.05/2.1.00/19.0395.
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Schuster B.3, Benada O.4, Sedlacek R.3, Wiche G.5, Gregor M.1
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Plectin is ubiquitously expressed member of plakin cytolinker family that organizes cytoskeleton
into a stable meshwork which is essential for maintenance of cellular shape, polarity, and
mechanical stability. To study specific role of plectin in liver epithelia, we generated liver-specific
Plectinlox/lox/Alb-Cre mice. Our analysis provides evidence that plectin is required for the proper
keratin intermediate filament (IF) organization in hepatocytes and biliary epithelial cells (BECs).
Unchallenged Plectinlox/lox/Alb-Cre mice show significant malformations of biliary tree and ongoing
ductular reaction. Under stress exerted by cholestasis developed as a response to common bile
duct ligation (BDL), plectin deficiency led to aggravated liver injury. Caused by fragility of bile ducts
and instability of epithelial junctions on one hand, and by increased collapse of keratin IFs and
overactive stress signalling, on the other. The results of this study demonstrate an absolute plectin
requirement for maintaining proper biliary tree architecture and epithelial stability in cholestatic
injury.
Acknowledgement: This work was supported by the GACR (GA15-23858S), institutional grant
from the ASCR (RVO 68378050), the COST Action (CA15214) and the GAUK (896916).
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Acromegaly is caused by the somatotropic cells proliferation and excessive growth hormone
secretion. Despite surgical and medical treatment of the disease the genetic background of
recurrent or resistant cases is not clear. HMGA2(high mobility groupA2) and AIP(arylhydrocarbon
receptor interacting protein) have significant roles in the pituitary adenomas (PA). Their expression
are associated with invasion and somatostatin signalling pathway. Somatostatin receptors(SSTR)
play a role in hormone secretion, cell growth and differentation. SSanalogs (SSA) show affinity to
SSTR2, 30% of treated acromegaly patients shows resistance to SSA treatment. SSTR
expression level is important, but insufficient for treatment response, and mechanisms involved in
postreceptor signaling pathways or different genetic traits may play an important role. MicroRNAs
affect disease risk, treatment efficacy and prognosis by affecting target gene expression.
Identification of genetic variations which can be associated with acromegaly can potentially
contribute to the regulation of personal specific treatment. FilaminA(FLNA) and β-arrestin are
involved in SSTR-dependent cytoskeleton and intracellular endocytotic mechanisms. FLNA is
involved in antiproliferative and proapoptotic effects of SSTR2. There is an inverse relationship
between treatment response and β-arrestin expression in acromegaly patients. We aimed to
identify relationship between SNPs (β-arrestin, FLNA and miRNAs-miR23b,miR107,miR185
controlling the expression of HMGA2,AIP,SSTR2) and resistance to medical treatment in patients
with acromegaly. HMGA2,AIP,SSTR2,β-arrestin and FLNA proteins will analysed by westernblot
and immunohistochemistry. Nonfunctional pituitary adenomas(NPA) do not secrete a pituitary
hormone that leads to a clinical syndrome. In PA cell cycle regulators (CCR) are play important
roles. Although cyclins are overexpressed in NFA the associated mechanism for pituitary cell cycle
dysregulation remains obscure. We aimed to investigate the role of CCRs and DNA damage
pathway proteins (p16,pRB,cyclinD1,E2F1, ATM,CHK2,p73) using tumor samples by
immunohistochemistry, westernblot and human pituitary cell culture comparison with functional
PA. The results of these studies will contribute to the understanding of the mechanisms involved in
the molecular pathogenesis of acromegaly and NFAs leading to the development of new
approaches in diagnosis and treatment.
*Study group from Istanbul University, Cerrahpasa Faculty of Medicine: Medical Biology
Department; Pathology Department, Endocrinology Department, Nuerosurgery Department,
Pituitary Research Center.
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Mutations in LMNA gene give rise to over 15 distinct disease phenotypes which are commonly
described as “laminopathies” We focus our studies of laminopathies on EDMD1, EDMD2 and
HGPS using tissue culture model of transfected and transduced cell lines as well as patient cells
from polish families. We tested LMNA mutations: L263P, D446V, E358K, progerin and EMD
mutant 153delC. The deletion mutant was previously reported to be emerin null. Based on the
analyses of cells from two patients with 153delC we discovered that in patient cells a mutant form
of emerin protein has been found although at the very low level. Based on performed experiments
we suggest that the disease phenotype in these patients arise due to dominant negative properties
of this mutant emerin protein. In order to develop a successful gene therapy for EDMD it is
necessary to have very strong and efficient muscle-specific promoter. We designed such promoter
(MH), successfully tested in tissue culture model and tested its properties in mice model system
using intramuscular and systemic delivery. The MH promoter proved strong and efficient in muscle
delivery of reporter protein using AAV9 vector.
Acknowledgement: This study was supported by the Wroclaw Research Center
EIT+ BioMed (POIG.01.01.02–02–003/08) from the Regional
Developmental Fund.
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