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DESCRIPTION OF THE COST ACTION
1.

S&T EXCELLENCE

1.1.

Challenge

1.1.1. Description of the Challenge (Main Aim)
Human or animal tissues are extremely well orchestrated micro-structured networks of cells and
extracellular materials, forming together live tissues and capable of performing all the complicated
physiological functions needed for normal functioning of a living organism. The interaction between
the cell’s cytoskeleton and the extracellular matrix is crucial in physiology and changes in pathology.
Outside-in and inside-out signaling emerges as an important aspect of whole tissue
(patho)physiology. Understanding these interactions requires a multi-disciplinary approach and the
development of novel molecular reporters, cellular assays, and high-end microscopy. The structural
diversity of tissues is remarkable, as is their capacity to transmit and react to specific stimuli.
Surprisingly, the principal structural elements forming cells and tissues are relatively few, with
diversity generated mostly by combinatorial effects of the principal elements, with addition of a few
special components. There are two well-described structural networks involved – extracellular matrix
outside the cells, and the nuclear and cytoplasmic cytoskeleton inside cells – but their cross talk is
still poorly understood. As information has been progressively accumulating on the complex
interactions between the building molecules of these networks, it is clear that every subunit in each
system is at one level interdependent. Even a single point mutation in a protein can have profound
pathological effects and cause devastating diseases such as premature aging, neurodegeneration,
muscular or lipido-dystrophies, and many others. Because structural proteins of these networks –
many with important signaling functions - are also of critical importance for re-building cells and
tissues from all pathological situations, including inflammation, stroke, cardiovascular diseases and
many others, it is also crucial to understand their interactive properties, functions and correct
placement in cell/tissue repair, plasticity, and regeneration. With such understanding we can begin
to use this knowledge in “smart” pharmacology and clinical medicine.
Much effort has been put into understanding the functioning of these complex networks, and this
effort has been steadily increasing as knowledge progresses from purely descriptive towards first
attempts at clinical application. This trend is clear from the number of published research articles
and their citations over the past years. For example, the World of Science (WOS) shows that for
search combinations “cytoskeleton + mutation + pathology” or “intermediate filaments + disease +
therapy”, number of published articles increases especially after the years 2006-2008, and the
number of citations is steadily and quickly increasing each year (Fig. 1).

Fig. 1: WOS citation report for “Cytoskeleton + mutation + pathology”

More specifically, this can be documented for human laminopathies (Fig. 2) - the publication boom
started only from 2002, and since then new publications and citations have increased exponentially.

Fig. 2: WOS citation report for “laminopathies”
The reason for such burgeoning interest in structural networks in cells and tissues lies in the
increasing understanding that these networks, and the structural proteins forming them, are not just
passive structural elements shaping the cells and tissues, but are highly dynamic and reactive. The
networks can “sense” many stimuli, react, transmit or help transmitting various signals. Based on
the advances of genome sequencing and molecular biology, it has become clear that these structural
elements also participate directly in reading of genetic information and regulating gene expression,
can exert profound epigenetic effects, participate in intracellular placement of newly synthesized
RNA and trafficking of molecules, and even in the correct alignment of chromosomes during meiosis.
There are many disciplines that have to be considered when studying these networks. Key fields of
expertise are molecular and cell biology, genetics, biophysics, structural biology, mechanobiology,
neurobiology, developmental biology, pathology and translational medicine. The EuroCellNet
programme brings together expertise and advanced methodology in molecular and structural
biology, high-end imaging methods, development of suitable cell, tissue and animal models,
histopathology, biophysical methods, and development of nanobiology and gene therapy tools. Four
interconnected topics have been chosen, which can be addressed and further developed
successfully in our strong multidisciplinary environment, using the combined power of a network of
top specialists in complementary fields and technologies:
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 EuroCellNet will form a unique platform for sharing and multiplication of expertise, including a
strong educative element for PhD students and researches in early stages of their career. The
knowledge to be developed in this EuroCellnet Action will be at the forefront of the global attempt to
understand and cure some of the devastating human diseases. The network proposers cover a
broad range of research fields as needed; they are leaders in their research fields, and have access
to their own research funds for performing their research. The COST Action will offer a unique
opportunity to form a large international multidisciplinary team, surpassing the critical mass for
solving some of the crucial questions of cell and tissue functioning and malfunctioning with relevance
for human medicine.
1.1.2. Relevance and timeliness
Cell biology research typically focuses on one of the parallel structural systems that make up cells
and tissues, such as the cell nucleus, the cytoplasm, or the embedding of cells in tissues and organs,
with research often concentrating on reductionist analyses of structural elements. Whilst
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subcomponents of the cytoskeleton have therefore been studied in great detail, the dynamic
interactions between intermediate filaments, actin filaments and microtubules, the three filamentous
systems of the cytoskeleton, are only now emerging. Although traditionally viewed as predominantly
structural/mechanical elements, these systems are now increasingly recognized to function as
regulatory elements that contribute to the overall control of cell and genome integrity. The
intranuclear network, or nucleoskeleton, has been studied less, and a complex multidisciplinary
approach will be required before we understand the epigenetic regulation of genome expression that
arises from interactions between the nucleoskeleton and the genome.
The multidimensional approach needed to understand the concerted and dynamic events spanning
the intracellular networks is in strong contrast to the traditional approaches of fragmented and solitary
research. Scientific interactions between, for example, specialists in the chromatin remodeling and
researchers studying cytoplasmic networks, are rarely seen. Yet recent studies more and more
reveal such a need: the discovery of structural molecules traversing the nuclear envelope and
connecting the cytoplasmic and nuclear networks, or interactions between nuclear and cytoplasmic
networks during the crucial steps of meiosis that lead to correct paring of chromosomes, or emerging
neurofilament functions in the integrity of the brain – all of these illustrate the emerging challenge of
integrative cell biology, which will undoubtedly bring highly relevant new data to the pharmaceutical
industry in the near future. The EuroCellNet is therefore very timely activity, aiming, via the COST
Action, to integrate European and international groups engaged in cutting-edge research from these
diverse research fields, and to provide them with an effective infrastructure for interactions, mutual
education and development and exchange of new ideas, leading to an exciting dynamic and
productive synergy, which will otherwise be missed.

1.2.

Specific Objectives

1.2.1. Research Coordination Objectives
The project objectives emerge from the nature of the challenge as described in the previous section
and in the individual Work Groups. The fragmented research and methodological areas covering the
entire field of cellular structural network dictate the need for a concerted Action. This Action would
allow the European scientists a thorough discussion of timely questions and methodological
challenges, facilitate interdisciplinary networking, and foster principally new collaborations, and it
would also ease the incorporation of new COST countries, including the Inclusiveness Target
Countries (ITC) in a single effective and interactive European research grid on cell structural
networks. The Action would not only facilitate the interactions, but would also assure a future growth
of scientific strength of the network, guaranteed by the educative and promoting role of the Action.
The following Coordination Objectives are planned:
1) Kick-off Meeting – will be used primarily for setting preferences for the content of individual
work packages, selection of Work Package leaders and scientific committees, and a
familiarization with the Action participants involved.
2) Interdisciplinary Workshops – they are planned annually in order to assess the progress in
the individual work packages, to enhance interactions between the participants of the Action,
and promote novel, especially interdisciplinary collaborations. Informal round table
discussions and presentations of early career researches will be also included.
3) Technical Workshops - usually attached to the Interdisciplinary Workshops and organized
together with leading technology manufacturers. They will contain presentations and demos
of the cutting-edge technologies important for the Action activities.
4) Research Schools and Courses - educative and training activities for students and early
career stage researches. Two training schools/courses are planned, with participation of
senior lecturers. The courses will take place at institutions with top technologies available,
and with the participation of the leading manufacturers. Typically, each activity is planned for
at least 3 working days, including informal networking and round table discussions.
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5) Short/mid-term Exchange Visits– planned primarily for performing the collaborative activities
at a collaborating institution with a complementary expertise. These visits will be crucial for
achieving the scientific objectives of the Action, and for a succcesful completion of the Work
Packages tasks.
6) Final Conference - will be used for summarizing and evaluating the results obtained and
objectives achieved, and for planning the follow-up activities – especially the future
collaborative efforts and projects.
7) A special issue of a specialized journal will be dedicated to the research outcomes of the
Action.
1.2.2. Capacity-building Objectives
EuroCellNet attracted leading scientists on cell structural networks from 33 countries at the proposal
stage. To build an effective and even more up-to-date network, we will develop a strategy for
attracting additional most relevant European and international groups using the following measures:
1) During the kick-off meeting, the personal coverage of the planned tasks and objectives within
the four Work Groups will be critically assessed, gaps identified and relevant additional
groups approached and invited to join the EuroCellNet.
2) The EuroCellNet aims and activities will be widely distributed using the dedicated webpage,
advertisement of the EuroCellNet activities using professional societies and networks (cell
biology, histochemistry, neurobiology and microscopy societies and national primary
contacts), and publishing a review article describing the aims and activities of the consortium.
3) A special attention will be paid to students and scientists as enrolling them in the activities of
the EuroCellNet will be crucial for the success and transmission of knowledge in the
interdisciplinary environment. Special schools are planned, EuroCellNet aims will be
advertised during the acknowledgement of all talks presented by EuroCellNet partners at
scientific meetings.
4) Providers of novel technologies will be targeted via European Strategy Forum on Research
Infrastructures (ESFRI) network of relevant European and national infrastructures, and
selected manufacturers of scientific instrumentation.
In quantitative terms, the achievements of the capacity-building objectives will be assessed by the
number of active participants from COST countries and from COST Inclusiveness Target countries,
the number of events and scientific exchanges organized within the Action framework.

1.3.

Progress beyond the state-of-the-art and Innovation Potential

1.3.1. Description of the state-of-the-art
Various tissues are built from cells of different types and extracellular matrix. The structural
complexity of a tissue is responsible for functions of each specific tissue, but also for its mechanical
stability. The intracellular structure is crucial for this functional complexity of the tissues: cells must
properly differentiate, acquire a proper 3D organization and shape, connect to the surrounding
extracellular matrix and other cells. These functions are structurally supported by a complex
intracellular network of structural molecules, forming the cytoskeleton in the cytoplasm, and
nucleoskeleton in the nucleus. The mechanical properties of the cytoskeleton arise from the complex
network of biopolymers that form the cytoskeletal lattice. All of these biopolymers undergo a
continuous remodeling by adding or removing its individual monomers. Some cytoskeletal polymers,
such as contractile actomyosin filaments, can actively generate tension, which is driven by molecular
motors that convert chemical energy of ATP into mechanical forces. There are three major
filamentous components of the cytoskeleton: actin microfilaments, microtubules, and intermediate
filaments. They are linked to themselves (to form larger fibrils) and to each other (to form structurally
coupled networks) by various cross-linking proteins).
Filamentous actin (F-actin) is composed of actin monomers, and it can organize into pure actin
filaments or bundles, as well as associate with myosin motors to form larger contractile
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microfilaments that actively generate tension. When cytoskeletal actin filaments physically associate
with myosin motor proteins within contractile microfilaments, tension is activelly generated through
the ATP-driven process of cross-bridge cycling. As a result of this action, the cytoskeleton becomes
prestressed. Microtubules are polymers comprised of α- and β-tubulin dimers organized as hollow
tubes. Intermediate filaments, which are long polymers composed of vimentin, desmin, keratin, or
related proteins in the cytoplasm, and lamins in the nucleus, are much more flexible and extensible
than either actin filaments or microtubules. In living cells, the contribution of intermediate filaments
to the whole cell elasticity becomes prominent especially when cells are highly strained and
intermediate filaments presumably become fully extended. Importantly, there is a large number of
cytoskeletal proteins that bind and crosslink actin filaments, microtubules and intermediate filaments,
and thereby control filament lengths, generate mechanical forces, and provide elasticity and
mechanical connectivity to the cytoskeletal lattice and other cellular structures.
Even this short description of the cytoskeletal elements gives an overview of many structural
interactions occurring at the cytoskeleton of a living cell. However, cytoskeleton has been shown to
have additional important functions reaching far beyond just structural ones. It is involved in
transmission of chemical, stress and mechanical stimuli, transport of molecules in the cells,
sequestering information molecules in cellular segments, secretion, cell and tissue differentiation,
organism reproduction and many others. Mutations in cytoskeletal proteins can have devastating
effects as documented by many clinical studies, but also in an increasing number of animal models
mimicking closely mutations in human genes. These diseases typically include mutations in
epidermal cytokeratins resulting in disabling diseases affecting skin, hair and nails, in desmin and
plectin causing severe cardiac and skeletal myopathies, neurodegenerative diseases like
Alexander’s disease, a fatal disease caused by mutations in GFAP, and many others.
In the cell nucleus, the situation with structures maintaining the mechanical properties of the nucleus
is far less clear: actin is present but no visible actin filament are observed. Recently, actin-related
proteins, closely mimicking actin conformation emerged on the scene as well. Some tubulin isoforms
are also present, but apparently without structural functions as they do not form microtubules here,
and no cytoplasmic intermediate filaments are present. Instead, nuclear-specific lamins are present
here, forming the principal nuclear supporting element – nuclear lamina, and some ill-characterized
structures in the nucleoplasm. It is now well established that in cell nuclei, the function of the
nucleoskeletal elements is required for a proper organization of chromosomal domains, where
chromosomes are organized in a non-overlapping way with some regularity. The nucleoskeleton,
mainly the nuclear lamina, is also required for normal mechanical properties of the nucleus, and for
localising silent chromatin to the periphery and to regulate heterochromatin organization.
Unfortunately, complexes responsible for these interactions are mostly unknown, although they are
of crucial importance as documented by very serious consequences of mutations in lamin A, causing
various laminopathies, with a wide spectrum of diseases from myo-, and lipido-dystophies to
premature aging syndroms.
Until now, we do not clearly understand the mechanism leading to laminopathies. Most probably,
both mechanical stress and alteration of gene expression resulting in aberrant protein expression
pattern play a role here. A prominent family of nuclear lamina proteins that carries the LAP2-emerinMAN1-domain (LEM-D) and lamin B receptor (LBR) share an ability to bind lamins and tether
repressive chromatin at the nuclear periphery. The importance of these proteins is underscored by
findings that a loss of individual LEM-D proteins causes the laminopathies. Diverse functions of LEMD proteins are linked to interactions with unique and overlapping partners including signal
transduction effectors, transcription factors and architectural proteins. Recent data suggest that
LEM-D proteins form hubs within the nuclear lamina that integrate external signals important for
tissue homeostasis and maintenance of progenitor cell populations.
One of the most pronounced and conserved features of genome organization is the close proximity
of heterochromatin to the nuclear lamina. Hovewer, it has been surprisingly difficult to identify the
proteins responsible for this perinuclear sequestration. Although nuclear lamins were the primary
candidates, their link to chromatin is almostly indirect, and their chromatin-organizing function is
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often duplicating with other proteins. It is necessary to understand better these interactions
apparently crucial for genome functioning and maintenance.
1.3.2. Progress beyond the state-of-the-art
Obviously, this is a vast area that no single activity can map. However, there are a few critical
research gaps that a well orchestrated and planned integrative activity can address and that cannot
be efficiently solved without wide interdisciplinary interactions. New concepts arising in following
areas are envisaged:
1) Interactions of intranuclear structural elements and chromatin with the cytoskeleton via the
interphase bridging elements within nuclear envelope
2) Understanding the principles of signal and mechanotransduction spanning from
cell/extracellular matrix contacts to intranuclear elements
3) Principles governing the complex intracellular mechanical stability
4) Description of mechanistic processes causing diseases based on mutations of nuclear
intermediate filaments and their binding proteins
5) Understanding the critical irregularities causing diseases related to intermediate filaments in
neurons and such as in the brain
6) Identification of opportunities in this field for translational medicine with a potential long term
benefits to patients
7) Based on interaction with commercial partners, new needs for arising research
instrumentation will be formulated, beneficial for their long-term strategic planning.
1.3.3. Innovation in tackling the challenge
The Action has a high innovation character with following features:
1) It is directed at overcoming the fragmentation and isolation of research on cellular structural
networks.
2) The Action will combine knowledge and skills from various research areas forming a strong
added value and facilitating discoveries in previously unexplored areas.
3) New technologies will be incorporated through interactions with commercial partners and
European research infrastructures.
4) We will develop a grid scheme for sharing resources, skills, and educative activities, reflected
in an on-line database with a user-friendly search tool.

1.4.

Added value of networking

1.4.1. In relation to the Challenge
The COST Action has a strong added value of networking in the area of cellular structural network
primarily due to the historical reasons as the cell nucleus and cytoplasm have been studied
traditionally separately. They also use sometimes field-specific research tools and methods (see WG
3 below), not always shared between these research areas. However, the research of the
cytoskeleton and nucleoskeleton, reaching functionally also outside the cell, is a typical
multidisciplinary challenge. However, the interactions between scientists dealing with the different
cell compartments have been slow and not very effective, even with conferences separated between
these areas.
The Action aims to develop new bridging activities, and to provide the scientists with a unifying
dedicated website with on-line tools (e.g. database of specific reagents, constructs and skills)
facilitating interactions and exchange of information between so distant areas of research on
intracellular structural networks, which is inevitable for increasing the chance of merging the
bordering areas.
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1.4.2. In relation to existing efforts at European and/or international level
The challenge described above clearly requires a pan-European coverage. However, after a
thorough investigation of the European research area, we concluded that there is no other COST or
an European action of a similar nature. The uniqueness of this Action is that it aims at connecting
neighboring, yet little interacting research areas. While the Action in its nature and aims appears to
be unique and without any duplication, we will monitor any arising activities and research programs
of similar nature in the future in order to further enhance the Action by widening the international and
scientific reach.

2. IMPACT
2.1.

Expected Impact

2.1.1. Short-term and long-term scientific, technological, and/or socioeconomic impacts
The short-term impact will include:
1) Encouragement of innovation due to its multidisciplinary nature
2) Increasing the competitiveness and impact of research outcomes
3) Improving education of students and early career researches
4) Cutting edge technologies will be efficiently implemented in interested partners laboratories,
if feasible
5) Facilitating access to top specialized technologies not available in researcher’s lab via open
access in participating labs where the technology and expertise is available
The long-term impact will include:
1) Obtaining fundamental knowledge about functioning of cellular structural networks will
improve diagnostics, clinical treatments, and clinical approaches towards disease
development prevention
2) Increasing the visibility of the research field
3) Enhancing the impact of research on cellular structural networks in the European Research
Area
4) Stimulating transfer of information to scientific instrumentation manufacturers
5) As the diseases relating to the molecular elements of the structural networks are generally
disabling or devastating and long-lasting, any knowledge leading to the improvement in
clinical treatment would have an enormously positive effect for the patients, their families and
the health care system, in general.

2.2.

Measures to Maximise Impact

2.2.1. Plan for involving the most relevant stakeholders
The Action will target all researchers that are involved in studying cellular structural networks
including the fields of molecular and cell biology, genetics, biophysics, structural biology,
mechanobiology, neurobiology, developmental biology, pathology, up to translational medicine.
Furthermore, the Action’s results and activities will be beneficial for industry (pharmaceutical,
medical, imaging, etc.). The network of proposers covers researchers from COST Inclusiveness
Target Countries (ITCs). Therefore the Action will have a strong potential to raise awareness of the
importance of cellular structural networks in ITCs, to broaden the network of the Action by promising
researchers from ITCs and to stimulate new joint research projects.
The important group of stakeholders covers the scientific societies (e.g. European Cytoskeletal
Forum, European Society on Intermediate Filaments Biology and other international and national
societies for pathology, anatomy, histochemistry etc.) and large research infrastructures (e.g. EuroBioImaging, INSTRUCT, ECRIN, BBMRC).
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Policy makers, regulators and funding agencies will get the access to the latest research results and
trends, which may support their work, e.g. the elaboration of EU and national research policies.
This will be done via events organized by the Action, the Action’s website, a newsletter, and by
participation of the Action’s members at international and local conferences.
2.2.2. Dissemination and/or Exploitation Plan
The Action will adopt a dissemination plan at the beginning of its operation, which will be regularly
updated based on evaluation and stakeholders’ feedback. In general, the Action activities and the
research results gained in the framework of the Action will be disseminated to the widest relevant
target groups possible by using the following dissemination methods:
- Publishing original papers and reviews in peer-reviewed journals. COST support will be
acknowledged in the Action publications. This will assure stakeholders the access to knowledge
accumulated within the Action.
- Active participation of the Action’s members at the major international conferences and workshops.
- Events organized by the Action – courses, summer schools, workshop and conferences.
Regular workshops of individual working groups will be organized at least once a year that will be
open also to scientists not participating in the Action, industry and other stakeholders. The travel
grants will be provided to Early Career Investigators (ECI) by the Action. In the second year and in
the fourth year, the Action will organize a large European Conference, during which the interim and
final results of the Action’s research collaboration will be presented. The Conference will bring
together researchers, industry and other stakeholders interested in cellular structural networks from
all over the world. The Action will facilitate collaboration between laboratories by organizing the
Short-Term Scientific Missions (STSMs). Especially, ECIs will be encouraged to participate in
STSMs in order to broaden their expertise in the progressive methods to study the structural
networks. A substantial part of the Action budget will be allocated for the STSMs. A competitive call
for STSMs will be open every year. The STSMs will allow especially ECIs to visit other research
groups participating in the Action and learn new methods or get a deeper insight to another research
area which are relevant for their own research. Two training schools will be organized on the cellular
structural networks within the duration of the Action targeted at PhD students and ECIs. The duration
will be 4-6 days. The experts from the Action’s network and other outstanding experts will share their
knowledge being active as lecturers at the training schools. The participants will have the opportunity
to present their research and discuss it with the lecturers.

2.3.

Potential for Innovation versus Risk Level

2.3.1. Potential for scientific, technological and/or socioeconomic innovation
breakthroughs
The overall multi-sided impacts described in detail in the paragraph 2.1. will eventually lead to
improvements in early diagnostics, and clinical treatment which would have an enormously positive
effect for the patients, their families and the health care system, in general. However, spin-off of this
Action is expected to be long lasting. The Action will speed up this process and provide new research
interactions and opportunities through the novel interactions between the partners, research
infrastructures, and instrumentation manufacturers. At the same time, the Action will regularly assess
and monitor the potential risks involved, and a timely solution will be developed and introduced.
Following types of risk were identified and addressed: 1) Technological risks generally leading
to non-completion or under-performance: they will be minimised by the interactive nature of the
Action which includes a permanent training activities and participation of manufacturers of scientific
equipment. 2) Organisational risks situated within the Action: as described in the paragraph 3.2.,
we have a clearly defined management structure and procedures which will be further elaborated
and specified during the meetings of the relevant Committees and Working Groups, while overseen
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on a regular basis by the Management Committee. Any deviation from the plan will be immediately
dealt with. 3) The financial risks are related to uncertainty in meeting target costs and the ability
to secure the funds needed at the national level. These cannot be predicted, but they will be
monitored on a regular basis at least once a year, and eventually, diversions will be sought (e.g.,
additional partners with similar skills). Unforeseen turbulence risks in large scale‐projects can
emerge from a range of unforeseen events, evoking re-assessing priorities of the Action. Again,
these must be identified during the regular assessments of performance of the Action, and solved
as soon as possible. In conclusion, these risks identified have a standard generic nature, and can
be solved within the Action.

3. IMPLEMENTATION
3.1.

Description of the Work Plan

3.1.1.

Description of Working Groups

The EuroCellNet plans to have four Working Groups, three of them cover important interdisciplinary
research areas. The fourth is dedicated to developing advanced novel technologies that the
consortium will share and further develop within their fields of interest, and which will facilitate
bringing new fundamental knowledge, previously unachievable. The activities of these Working
Groups combine various skills, technologies and expertises of the consortium, and they have been
thoroughly discussed and developed by the leading experts of the consortium in order to target the
critical research questions and activities which would in long term promote and advance the field
significantly based on activities of this Action.
The interdisciplinary personal composition of the consortium includes leading experts on cell/tissue
structural networks in cell/molecular biology, tissue integrity, structural biology, neurobiology and
pathogenesis (to name just the principal ones). This was embedded in the composition and content
of the Working Groups, and assures that the proposed aims and targets will be achieved. The
proposal of the EuroCellNet already in this preparatory phase attracted multidisciplinary and
multinational proposers which allows us to predict that if granted, the composition of the consortium
would be quickly enhanced even more by joining of additional specialists spanning all principal topics
of the proposal, allowing to complete successfully the aims of the Action.
Working Group 1: Biophysics of cell and tissue structure
Rationale: The mechanical properties of various cells and tissues in the body of an organism are
tuned to promote its biological functions and to keep it healthy. Studying these mechanobiology
properties and the specific functions of components that regulate its proper mechano response (e.g.
nucleoskeleton, cytoskeleton, adhesion molecules and extracellular matrix) should lead to a better
understanding of the molecular basis of tissue architecture and morphogenesis, and set up the basis
for understanding of what goes wrong in disease states.
Objectives: To study the mechano properties of the nucleoskeleton, cytoskeleton, focal adhesion
and extracellular matrix in various cells, tissues and organelles derived from different organisms and
to use this information to determine the roles of individual molecular components in responding to
mechanical strain and in activating mechano response pathways.
Tasks: 1. Study the rheological and mechanobiological properties of human and transgenic
mouse cells and tissues with special emphasis on muscles, bones, liver and neuronal cells
expressing labelled nucleoskeleton, cytoskeleton and adherent junction components, using various
methods including stretching and compressing devises, AFM rheology, microrheology etc. These
properties will be also tested in living C. elegans subjected to mechanical strain. 2. Study the roles
of different cellular components in regulating the mechano-biological properties of cells by looking
at the nucleoskeleton, cytoskeleton, cell adhesion and extracellular matrix components that are
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involved in mechano stability and mechano signalling and using biophysical, genetics and cell
biology approaches.
Activities: Our highly multidisciplinary consortium will use state-of-the-art methodologies to study
different aspects of cell, tissue and organ mechanical properties. The combination of having both
basic and translational research expertise within the EuroCellNet guarantees a highly active study
of WG1, which besides providing essential information on how cells, tissues and organs response
to mechanical challenges, sets the baseline for WG2-4. Through focused meetings, training schools
and inter-laboratory exchanges, we will focus on the common vs. unique themes among different
cell types that affect mechanobiological properties of tissues and organs and on improving the
understanding of the common vs. unique molecular and cellular mechanisms, e.g. reactive states of
individual cell types.
Milestones: The initial meeting of WG1 partners with defining the implementation strategies
among the partners (4-6 months). Focused meetings among the partners, with participation of WG24 and partners and trained scientists in structural methodologies (on annual bases, year 1-4),
dedicated joint WPs training schools (year 2 and 4), laboratory/centre exchanges of PhD students
and researchers (3-6 times/year, year 1-4).
List of major deliverables: To coordinate and design the activity between relevant European
groups involved in structural analysis of mechano-response cellular machineries to provide the
organization of cytoskeleton related and nuclear related proteins and assemblies. Training of PhD
students, postdoctoral fellows in high-end structural and imaging technologies; increasing the rate
of publications in top research journals in this area; develop the means to integrate structural studies
across variety of techniques, defining new types of promising technologies, organize national
initiatives within selected European countries to focus on structural analysis of the mechanobiological systems, disseminating the results to the public.
Working Group 2: Structural analysis of biomolecules involved in mechanobiology
Rationale: Structural analysis of molecular networks involved in mechano-activity within cells has
a major importance in understanding the cellular mode of action. The assembly of these systems
into functional units requires the intimate interaction of components to form multi protein assemblies,
e.g. the nuclear lamina, the cytoskeleton and focal adhesion. Understanding of these systems
requires hybrid approaches to unveil the structure of individual components within these systems as
well as in situ structural analysis of the functional assemblies in cells and even multicellular model
systems. Such an elaborated study would eventually provide the molecular reasoning for the
malfunctioning of these systems in patients.
Objectives: To analyze fundamental components and the structural mutations that alter the
activity and assembly of cell adhesion, cytoskeleton and lamina associated assemblies through the
interdisciplinary Action. To provide realistic view of the cellular machineries in situ, including the
analysis of diseased cells. To combine the in vitro and in situ analysis in health and disease states
in order to provide a realistic view of the mechano-sensitive systems.
Tasks: 1. Atomic determination of individual polypeptides as well as sub-complexes, using X-ray
crystallography and single particle cryo-EM is a major aim within this WG. This would allow resolving
variety of structures and understanding the modus operandi of cellular processes. 2. Utilizing state
of the art technology, cellular cryo-tomography analyzes would allow to obtain structures in situ at 12 nm in resolution, thus complement the other WGs that aim at cellular light microscopy and
mechano-based measurements. 3. Using AFM, to conduct force-based-measurements, and
correlate structural analysis with force spectroscopy, in order to obtain a precise understanding of
the structure-mechanical properties interplay of the systems under scrutiny. Moreover, tasks 1-3 will
be conducted also to samples containing mutation caused diseases 4. Using recently developed
section methodologies, i.e,. by means of cryo-focused ion beam, we will apply structural approaches
on the exact organism used in other WGs (e.g. WG3) and thus provide structural support for the
entire consortia.
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Activities: Our consortium is highly multidisciplinary with the basic and translational research
activities of the partners focusing on diseases affecting almost every single organ system, as well
as diseases with multi-organ consequences (e.g. early aging diseases). We aim at aligning WG1-3
with the objectives of WG4 in understanding the mechanobiological changes in disease processes
and designing and validating suitable interventions in mammalian systems. Through focused
meetings, training schools and inter-laboratory exchanges, we will focus on the common vs. unique
themes among distinct diseases that affect mechanobiological properties of tissues and organs as
part of the respective pathological processes (e.g. muscle dystrophy, liver fibrosis and ischemic
stroke) and on improving the understanding of the common vs. unique molecular and cellular
mechanism, e.g. reactive states of individual cell types, scarring, or fibrotic changes, productive and
nonproductive inflammatory responses and molecular pathways suitable for the intervention with the
detrimental maladaptive responses.
Milestones: The initial meeting of WG2 partners with defining the implementation strategies
among the partners (6 months), focused meetings among the partners, with participation of WG1,3
and partners and trained scientists in structural methodologies (on annual bases, year 1-4),
dedicated joint WPs training schools (year 2 and 4), laboratory/center exchanges of PhD students
and researchers (5-8 times/year, year 1-4).
List of major deliverables: To coordinate and design the activity between relevant European
groups involved in structural analysis of mechano-response cellular machineries to provide the
organization of cytoskeleton related and nuclear related proteins and assemblies. Training of PhD
students, postdoctoral fellows in high-end structural and imaging technologies; increasing the rate
of publications in top research journals in this area; develop the means to integrate structural studies
across variety of techniques, defining new types of promising technologies, organize national
initiatives within selected European countries to focus on structural analysis of the mechanobiological systems, disseminating the results to the public.
Working Group 3: New methodologies to study mechanobiology of cells and tissues
Rationale: During the last decade, biomedicine witnessed once again a technological boom
which changed completely the way we can address some research questions, unthinkable before.
Amongst these are of special relevance for this Action the advanced light microscopy techniques
including the recently Nobel Prize awarded super-resolution microscopy, volume-imaging
techniques like light sheet microscopy, correlative light-electron microscopy techniques, modern
gene-editing techniques, mass-spectroscopy imaging, or specialized histology techniques. Access
to these techniques and their deep knowledge is required for further progress in the multidisciplinary
field of cellular structural networks. The Action can very efficiently promote and facilitate their use.
Objectives: To explore an effective use of advanced modern techniques of biological research,
to introduce them in the target laboratories, and facilitate their implementation and teaching via
orchestrated activities within the Action. Initiate, facilitate and promote interactions with advanced
instrumentation manufacturers, resulting in faster implementation of new technologies in the
EuroCellNet consortium, and also providing a beneficial feedback to the manufacturers.
Tasks: 1. Introduction of light microcopy super-resolution and volume-imaging techniques to the
consortium members, transfer of expertise to labs where needed, and facilitating acces to the
technology for consortium partners. 3. Exploration of mass-spectroscopy imaging potential for the
use within the EuroCellNet. 4. Transfer of knowledge of advanced gene editing techniques
(especially CRISPRs, TALENs). 5. Transfer of knowledge of specialized histology techniques
(especially CLARITY). 6. Monitoring of other new coming technique useful for the tasks performed
by the partners, together spreading the knowledge and expertise within the EuroCellNet.
Activities: The multidisciplinarity of the EuroCellNet consortium provides a great advantage
because for all these techniques to be introduced or transferred between the partners of the
consortium, we have at least one expert who will act as a primary instructor and source of
information.The selected techniques will be introduced at the Technical Workshops, usually attached
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to the Interdisciplinary Workshops and organized together with leading technology manufacturers.
They will contain presentations and demos of the cutting-edge technologies important for the Action
activities. Interested representatives of the EuroCellNet partners can then participate in the Reserch
Schools and Courses which will be organized by the members of the EuroCellNet The courses will
take place at institutions with top technologies available, and with the participation of the leading
manufacturers. Typically, each activity is planned for 4-6 working days, including informal networking
and round table discussions. A special attention will be paid to participation of students. Short-term
Exchange Visits of senior researches – lectures and discussions with leading experts are planned
at sites of the interested partners of Action. These courses are already in place, but they will be
modified for the needs of the EuroCellNet partners, and made preferentially available to them. Shortterm visits in partners’ laboratories for fast learning of the desired techniques, and/or performing the
technically demanding experiments under the partner’s guidance in the hosting laboratory.
Milestones: The initial meeting of WG3 partners with defining the list of critical technologies
needed for the consortium partners for the next two years, updated annualy at the Interdisciplinary
Workshop. Building an on-line database of skills, techniques and databases available at the partners
sites (year 1, updated annually), and access scheme for the partners to the technology sites (year
1, updated annually).
List of major deliverables: Introduction of new progressive technologies at the partners sites
which will speed up and enhance the capacity and strength of the research teams, resulting in
producing reseach outputs with a high impact. An on-line database of available advanced
technologies, skills, tools and techniques within the consortium. Providing an informative feedback
to research instrumentation manufacturers about the future needs in the relevant research area.
Working Group 4: Mechanobiological principles of rare and common diseases
Rationale: Changes in the mechanobiological properties of cells, tissues and organs are involved
in a wide range of human diseases. They lead to both acute and chronic changes in the affected
tissues and organs, which constitute important therapeutic targets. Better understanding of these
changes at molecular, cellular and integrative (patho)physiology levels should lead to novel
therapeutic strategies.
Objectives: To identify the consequences of various disease processes on mechanobiological
properties of cells and tissues by studying mechanisms responsible for specific diseases, with the
goal of designing experimental treatment approaches targeting these pathophysiological processes
for the therapeutic benefit of patients.
Tasks: 1. Modeling disease situations in experimental animals that lead to major changes in
rheological and mechanobiological properties of the tissues, e.g. post-traumatic or post-ischemic
damage (ischemic stroke, muscle damage, fibrotic changes in the liver or lungs in chronic injuries).
Such situations often result from initially beneficial responses of cells and tissues to acute stress that
become maladaptive, have detrimental effects, inhibiting regenerative responses and hence limiting
recovery. 2. Combining the above with (i) transgenic mouse models, such as conventional and
conditional gene targeting, or knock-in strategies to introduce desired gene mutations in mice, as
well as in invertebrate disease models such as C. elegans, Danio rerio and Drosophila, (ii)
pharmacological interventions, with the aim of identifying and evaluating suitable modalities for
counteracting the undesired pathological responses (e.g. scarring, atrophic or sclerotic changes).
Activities: Our EuroCellNet consortium is highly multidisciplinary with the basic and translational
research activities of the partners focusing on diseases affecting almost every single organ system,
as well as diseases with multi-organ consequences (e.g. early aging diseases). We aim at aligning
WG1-3 with the objectives of WG4 in understanding the mechanobiological changes in disease
processes and designing and validating suitable interventions in mammalian systems. Through
focused meetings, training schools and inter-laboratory exchanges, we will focus on the common vs.
unique themes among distinct diseases that affect mechanobiological properties of tissues and
organs as part of the respective pathological processes (e.g. muscle dystrophy, liver fibrosis and
ischemic stroke) and on improving the understanding of the common vs. unique molecular and
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cellular mechanism, e.g. reactive states of individual cell types, scarring, or fibrotic changes,
productive and nonproductive inflammatory responses and molecular pathways suitable for the
intervention with the detrimental maladaptive responses.
Milestones: The initial meeting of WG4 partners with defining the implementation strategies
among the partners (6 months), focused meetings among the partners, with participation of WG1-2
and 4 partners and trained clinicians (year 1-4), dedicated joint WPs training schools (year 2 and 4),
laboratory/center exchanges of PhD students and researchers (5-8 times/year, year 1-4).
List of major deliverables: Integration of relevant European translational and clinical research in
this area; training of PhD students, postdoctoral fellows and young clinicians; increasing the rate of
publications in top research journals in this area; securing the relevant IP protection, established
partnerships with biotech and pharma industry; defining new types of therapeutics, launching
complementary national initiatives in selected European countries, disseminating the results to the
public.
3.1.2. GANTT Diagram

Gantt chart - EuroCellNet
MC kick-off meeting
Inauguration of WGs
WGs workshops 1
Conference
WGs workshops 2
Training school 2
MC meeting 3
MC meeting 4

Final report
STMS
Website - updating
May/16
Aug/16
Nov/16Feb/17Jun/17Sep/17Dec/17Apr/18Jul/18Oct/18Jan/19May/19
Aug/19
Nov/19
Mar/20

3.1.3. Risk and Contingency Plans
At the proposal preparation stage, wide international group showed interest in the planned
EuroCellNet activities. As such, reaching the critical mass of international partners is very likely.
However, we identified two potential risk factors:
1) There might be a challenge to be faced at the initial stages of forming the network. The critical
areas of actions which will be identified at the beginning of the EuroCellNet formation, chiefly at
the first meeting and further updated annually. There can be a partial lack of experienced
scientists in some of the critical areas identified, and it might be necessary to identify further
suitable partners, introduce them the EuroCellNet, and attract them to join the network.
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2) The second challenge might come from the fact that while the main strength of the EuroCellNet
consortium is expected to come from the interdisciplinary interactions, this might on the other
side need stimulating and cannot be left just to a passive expectation that interdisciplinary
interactions will appear automatically. The management team must assure an active and regular
exchange of information, promote interdisciplinary discussions and scientific exchanges,
organize interdisciplinary round table discussions, etc. It will be therefore essential to elect such
leading scientists for the preparation of these activities which span the various research areas
and have a wide knowledge of neighboring disciplines.
These challenges will be monitored by quantitative criteria and if there would be irregularities
identified, the management structure needs to identify the way how to overcome the difficulty.

3.2.

Management structures and procedures

The Action will implement its management structure in line with the COST guidelines (doc.
COST134/14). The Management Committee (MC) consisting of representatives of the participating
countries will oversee the progress and fulfilment of the Action’s objectives, coordinate the work of
working groups (WGs) and agree on annual work programme and budget allocation for Action’s
activities based on the scientific and networking needs of the Action. At its first meeting, the MC
Chair, Vice-Chair, WGs leaders and deputy leaders will be elected by a majority vote. This kick-off
meeting will also discuss the scientific and networking objectives, deliverables, the timetable of
activities, the composition of the WGs and their tasks.
The MC will meet once a year. The venue will rotate in the Action Participating Countries. The MC
meeting will be linked to the joint annual meeting of the working groups aimed at exchanging ideas
and results accumulated within the WGs.
Steering Committee (SC) will consist of MC Chair, Vice-Chair and Working Groups leaders. The SC
will be responsible for day-to-day coordination and management of the Action’s activities and
preparation of the MC meetings. The SC will meet via skype, online or telephone conferences.
Working Groups (WG) – The structure of the Action composes of four WGs. Each WG represents a
sub-topic that creates an Action’s building block of the research focus of the Action. Each WG has
its leader and deputy leader. Both positions will be elected at the first MC. ECIs, the researchers
from ITCs and female scientists will be encouraged to take up these positions. The annual joint
meetings of the WGs will facilitate the exchange of ideas and sharing of latest findings. Dedicated
subgroups can be formed during the course of this Action, if there is demand by the research
community.

3.3.

Network as a whole

A the proposal stage, the network covered expertise in the area of cellular structural networks
necessary for completing the objectives of the Action as documented by the broad interest of
partners and countries involved. The network comprises of 45 proposers from 30 COST countries,
out of which 50 % belong to so called COST Inclusiveness Target Countries (ITC). The composition
of the network and proposed activities will contribute to bridging the gap between less-research
intensive countries and leading research countries.
The network also includes researchers from International Partner Countries (IPC) who broaden the
know-how and expertise of the network. They will contribute with their expertise, unavailable within
the European proposers’ network, in skin cytokeratin diseases and in an actin-related proteins.
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