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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)
Synthesis and assembly of iron-sulphur (Fe/S) clusters into target proteins is a highly complex,
coordinated and conserved process in living cells. Several machineries in both bacteria and
eukaryotes have been discovered to assist Fe/S protein maturation. The importance of Fe/S proteins
for human life and the comprehension at the molecular and cellular level of their biogenesis is
documented by an increasing number of diseases linked to functional impairment of these proteins
and of their maturation processes. Many of these diseases are fatal, sometimes in early childhood,
which is not surprising based on the essential needs of Fe/S proteins in cellular metabolism. The
founding member of Fe/S diseases is the neurodegenerative disorder Friedreich’s ataxia, in which
the protein Frataxin is functionally deficient, either by a more than 70% decrease in protein levels as
a result of decreased transcription or by point mutations. This functional impairment is associated
with decreased activities of respiratory complexes I–III and of mitochondrial Aconitase. This Action
will build a multidisciplinary and intersectoral pan-European Network to address Fe/S protein
biogenesis in living systems and to investigate pathophysiological mechanisms underlying
human diseases related to Fe/S protein biogenesis dysfunctions. This challenge will gather
together research groups from different disciplines that will consider this Action as a unique
opportunity to exploit synergies among different expertise.
Another fundamental aspect to consider is that Fe/S protein biogenesis needs to guarantee that the
right metal/metal cofactor reaches the right binding site wherever it is needed, i.e. in any subcellular
compartments. This is typically ensured through specific cellular pathways, which control the steps
of metal/cluster assembly and transfer, thus allowing the metal/metal cofactor to be located in the
correct subcellular compartment(s) up to the final destination. It is therefore fundamental to
investigate metal specificity aspects at the cellular level in Fe/S protein biogenesis and Fe/S cluster
trafficking processes to provide a molecular view of Fe/S protein assembly processes and
trafficking pathways at a systemic level, i.e. in the context of the cellular “metallomes”. This
information is absolutely critical to develop translational research and innovative applications in
human health.
1.1.2. Relevance and timeliness
Iron-sulphur proteins represent one of the most extensively studied families of proteins. They are
involved in many essential functions ranging from nuclear genome synthesis and stability, protein
translation to mitochondrial metabolism and respiration. A growing interest in the field over the
last decade has been observed; however, an integrated approach which provides a unified
picture at system level is still missing.
An inter- and multi-disciplinary background is therefore needed for the generation and training of
creative, entrepreneurial and innovative scientists successfully engaged in the challenges of the
modern research directed to impact in human health as well as for developing translational projects
and promoting innovation in biomedical and industrial sectors. Top-level scientists with expertise in
a wide range of methodological domains to be applied for the characterization of biological systems
are rare, despite the rapidly increasing demand in both academia and industry that arises for the

surging request of a high scientific interdisciplinary in technology and biology. This Action will
constitute a hub for scientists, research projects, and scientific needs arising from COST
Countries.
The study of the biogenesis of Fe/S proteins requires an interdisciplinary and multi-facetted
research and technology approach: human and mouse genetics is required to characterize
pathophysiological mechanisms underlying human diseases related to Fe/S proteins and their
biogenesis; genetic and cellular biology is needed to characterize the machineries involved in Fe/S
protein maturation and to establish the connections among the participating proteins; molecular
biology and biochemistry is required for building molecular views of Fe/S protein assembly
processes; metallo proteomics is fundamental to address the specificity of Fe/S cluster pathways at
the cellular level; integrated structural biology provides the molecular basis of the pathways driving
Fe/S protein maturation; spectroscopy provides the required tools to investigate structural and
electronic properties of Fe/S proteins. Integration of these disciplines is mandatory to address
questions spanning from the industrial applications of Fe/S proteins to the study of human diseases
related to Fe/S proteins. As a case study of the impact of Fe/S proteins in the context of social and
industrial applications, it has been found that zinc pyrithione, a molecule with well-known
antimicrobial activity (e.g. an active ingredient in a commercial shampoo), acts as a copper
ionophore, enabling copper to enter cells and distribute across intracellular membranes, taking the
place of iron thus leading to loss of activity of iron-sulphur cluster-containing proteins. As a
breakthrough, it is expected that Fe/S protein research and development can contribute to develop
novel compounds with antimicrobial activities, opening up new applicative possibilities and
potentially new patents of great economic impact, e.g. development of antimicrobial products
that reduce the land, water and energy needed to grow crops (sustainable economy).
Another perspective breakthrough will originate from the study of defects in Fe/S protein
biogenesis in humans. This has been associated with neurodegenerative, myopathic and
haematological disorders, including Friedreich’s ataxia, ISCU myopathy, and a form of sideroblastic
anaemia. All of these disorders are associated with a deficiency in the respiratory chain, and often
result in mitochondrial encephalomyopathy. The research goals achieved by this Action will provide
the basis for the development of genetic-based, drug-based therapies against these Fe/S-related
diseases.
The innovation potential of the Action stands in networking activities that constitute the core part of
the Action to create a melting pot where scientists from different expertise will contribute to raise
new ideas, innovative processes and support to emerging groups in the COST Countries.
Emphasis will be given to outreach activities that will: i) transfer to the general public the perception
that multi-disciplinary science represents a fundamental tool for improving the quality of life of future
generations; ii) increase the awareness that European Research Area is a fundamental concept for
the generation of a pan-European culture based on peaceful R&T development.

1.2.

Specific Objectives

1.2.1. Research Coordination Objectives
Objectives required by the challenge of this Action are not achievable by a single group. A frame
worked international cooperation is a requirement in order to reach the objectives described below.
Create a coordinated, multidisciplinary and multi-sector network oriented to support young
researchers and research groups from COST Countries. Coordination of the activities will be
ensured by taking into account and primarily pursuing the following research objectives: i)
Comprehensive identification at the cellular level of the proteins involved in Fe/S cluster assembly
and transfer into apoproteins and investigation of their interaction network with the ultimate goal of
unravelling pathophysiological mechanisms in human diseases, which are related to the investigated
processes; ii) Investigation of the signalling pathways linking Fe/S protein biogenesis pathways to
cellular iron homeostasis; iii) Molecular characterization of Fe/S proteins and their complexes,
6

including determination of their three-dimensional structures, and their functional characterization
through biochemical and in vivo approaches; iv) Detailed description of the electronic and structural
properties of Fe/S clusters transiently bound to high molecular mass protein complexes via
synergistic use of several biophysical methods (Mass Spectrometry, Nuclear Magnetic Resonance,
Electron Paramagnetic Resonance, Mössbauer etc.).
Frame, via a number of specific Working Groups, the research of many individual groups
within the wider scenario illustrated by the challenge. This Action will raise a critical mass of
highly skilled research teams who will be able to address the challenges of present and future
translational research not only within the confines of academia but also across industry. Five different
Working Groups will be arranged by the Action to coordinate and achieve common research
objectives.
Achieve a number of deliverables that cannot be reached without a knowledge sharing based
approach and without the availability, to all Action participants, of a number of Large Scale
Research Infrastructures. The coordinated and concerted integration of various complementary
approaches from cellular and molecular mechanisms to proteomics and integrated structural biology
is mandatory to reach the Action goals. To do that, the Action will provide:
- Complementary top-level expertise
- Access to equipment covering all the scientific disciplines relevant to the research program
- Networking and Training activities
1.2.2. Capacity-building Objectives
-Creating a translational consortium where different expertise and infrastructures are
available. Biogenesis of Fe/S proteins requires many research methodologies from different
scientific fields, as described in section 1.3. Each of these methodologies provides specific,
significant, answers; however, forefront in Fe/S proteins research will be only boosted by an Action
where participants not only openly discuss and stimulate other groups, but actively develop a
coordinated research effort. This will be fundamental in order to improve the current state of the art
of Fe/S protein biogenesis and related human diseases, as it will build a comprehensive cellular and
molecular model through a systems biology description. Indeed, systems biology approaches largely
benefit from the synergistic combination of multiple complementary disciplines, as the simultaneous
and consistent description of living organisms at both the molecular and the phenotypic level requires
the integration of results obtained by various in vivo and in vitro approaches. Enhancing the current
understanding of cellular Fe/S protein biogenesis is a task that can only be addressed by bringing
together leading scientists from complementary fields, each contributing specific expertise and
resources towards common goals.
-Fostering knowledge exchange among different areas around the understanding of Fe/S
protein biogenesis. Proteomics approaches, combined with genetic and molecular cell biology will
identify new yeast and human components in Fe/S protein biogenesis and to characterize their
individual functions. The combination of many kinds of expertise such as NMR, ESI-MS and
microscale thermophoresis will lead to the identification of the specific protein-protein interaction
regions involved in transient or stable interactions. A state of the art combination of phenotype
analysis, in cell enzymatic activities, in vitro Fe/S transfer rate and assembly mechanisms, will finally
determine molecular function of protein/protein complexes and identify the functional role of the new
identified proteins involved in Fe/S metabolism.
-Exploring the intersection of fundamental science development with application. Thanks to
interdisciplinary approaches combining in vivo and in vitro methodologies, the network will set up
strategies with industrial partners on how to exploit the achieved advances. Many possible benefits
can be obtained by this interaction either within the Action or with external ad hoc participants
(academic and non-academic). The network will be able to provide a complete description of the
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mechanisms responsible for the biogenesis of Fe/S proteins in mammalian cells, potentially
providing targets for the development of new therapeutic approaches for human Fe/S protein-related
diseases.
- Building a joined research agenda. The Action will identify the main topics of the agenda by
considering the added value derived from a translational approach. The networking of biochemical
laboratories will generate advances in protein-production techniques and functional assays such as:
a) design and production of selectively labelled samples; b) protocols for optimized metalation
procedures; c) in vivo methodologies to identify specific protein functions within the Fe/S protein
biogenesis. The synergistic use of spectroscopic methods for the understanding of magnetic and
electronic properties in Fe/S protein biogenesis will contribute to the understanding of the electronic
structures of the clusters assembled by Fe/S machineries. Advances in mass spectrometry of
metalloproteins will allow to specify cluster composition and relative thermodynamic stability in a
systemic approach. Specific milestones related to the research agenda are described within each
Working Group programme.
-Promoting multidisciplinary and International training for PhD Student. All Participants are
involved into National and International PhD programs that attract students from many European
and non-European countries. This Action will constitute for such students an ideal environment to
expand their competences, have a close-up view on other fields of activity, explore the European
dimension of the academic and non-academic research in chemistry and life science, being exposed
to transnational and trans-sectoral research and/or working environments.

1.3.

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

1.3.1. Description of the state-of-the-art
Iron-sulphur proteins are a class of ubiquitous components that assist in vital and diverse
biochemical tasks in virtually every living cell. The past decade has led to the discovery of novel
Fe/S proteins and insights into how their Fe/S cofactors are formed and incorporated into
apoproteins. The final goal of such studies is to define the molecular mechanisms of the biogenesis
of Fe/S proteins in eukaryotic cells. These information will provide a fundamental contribution to
advance the knowledge on the cause of diseases or disease phenotypes associated with defects in
these Fe/S proteins, and therefore new therapeutic approaches can be envisaged on the basis of
the acquired information. To comprehend the repercussions of such studies or predict possible
consequences of defects in Fe/S protein biogenesis, one must be aware of that Fe/S proteins
perform essential functions in several metabolic cellular pathways as well as regulate iron
homeostasis and gene expression.
Three main protein machineries are responsible of Fe/S protein biogenesis. One machinery is
located within mitochondria, where the synthesis of Fe/S clusters and their insertion into apoproteins
is assisted by a twenty of proteins forming the ISC (iron–sulphur cluster) assembly machinery. The
ISC assembly machinery is not only required for the maturation of mitochondrial but also of cytosolic
and nuclear Fe/S proteins, whose assembly also needs two other machineries (ISC export
machinery and cytosolic Fe/S protein assembly (CIA) machinery) located in the mitochondrial
intermembrane space and in the cytosol, respectively. Several structural and biochemical data are
already available on such systems. However, all these data are still not able to build an exhaustive
molecular view of how these machineries work and communicate with each other and with iron
homeostasis. Therefore, despite the impressive progress in research on Fe/S protein biogenesis
during the past decade, exciting years of further exploration are ahead of us, ranging from basic
structural, biochemical and cell-biological research to physiology and molecular medicine. The aim
of this Action is to define a network able to coordinate and integrate intersectorial disciplines in Fe/S
protein biogenesis. The major research methodologies used in this Action come indeed from various
scientific fields: genetic and molecular cell biology methodologies, such as immuno precipitation
with antibodies, affinity precipitation, yeast two-hybrid assays etc.; protein expression and
purification approaches, including gene isolation, gene cloning and production of functional
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recombinant proteins; structure and dynamics characterization of the proteins involved in Fe/S
protein maturation, to be performed via biophysical methods, NMR and EPR spectroscopy and/or X
ray crystallography; metalloproteomics methods tailored to the identification and quantification of
metalloproteins at the cellular level, and to the identification of metal binding modes in the cellular
environment; spectroscopic techniques for the structural and functional investigation of
metalloproteins, such as EPR, ENDOR, Mössbauer, paramagnetic NMR, UV-vis, and CD; Mass
Spectrometry approaches to establish the cluster-binding and (where appropriate) the redox
properties of Fe/S proteins/complexes.
1.3.2. Progress beyond the state-of-the-art
Some of the most pressing problems to be solved in future research of Fe/S protein biogenesis,
which will be addressed by the Action, can be mentioned here:
•
The solving of three-dimensional structures of the various ISC and CIA proteins, in particular
of the holo forms of different Fe/S scaffolds, will facilitate the elucidation of the molecular
mechanisms of de novo Fe/S-cluster assembly in living cells. It will be crucial to combine in vitro and
in vivo approaches to verify the physiological relevance of findings obtained with isolated proteins.
The specificity of, and differing needs for, the various scaffold proteins have to be clarified to
understand their individual roles. The mechanisms of Fe/S-cluster transfer from the scaffold proteins
must be dissected into partial steps, and the precise roles of the transfer-assisting proteins will have
to be understood. It will be important to elucidate the conversion of [2Fe-2S] clusters to [4Fe-4S]
clusters and define the function of participating biogenesis components.
•
Novel biogenesis components, in particular in the ISC export machinery, need to be identified
and their function characterized.
•
A particularly pressing question is the isolation and chemical characterization of the substrate
exported from mitochondria to assist extra-mitochondrial Fe/S-protein biogenesis. This achievement
will crucially depend on the development of an in vitro reconstitution protocol for the export process.
It is possible that new moonlighting functions of Fe/S-protein biogenesis components will be
identified.
•
Finally, new diseases associated with this fundamental process of life will allow us to
understand the physiological consequences of Fe/S-protein defects. It is clear that thorough
molecular insights into the mechanisms of Fe/S-protein biogenesis are prerequisite for the future
development of therapeutic strategies in the treatment of Fe/S diseases.
This Action will coordinate the interaction between the different disciplines required to reach the
success of these scientific advancements. Specific approaches, such as GAL promoter-regulatable
yeast strain, siRNA technology etc., will be developed to examine the functional role of selected
target proteins in cellular Fe/S protein biogenesis. Radio-labelling in vivo techniques also needs to
improve to reveal incorporation of 55Fe, indicative for the presence of a Fe/S cluster. The role of
selected target proteins, especially those involved in human disorders, and the pathophysiological
consequences of their depletion needs to be studied in the mammalian system, either in the whole
mouse or in primary neuronal and muscle cells (the cell types most often affected in the human
diseases). This can be accomplished by classical mouse genetics or new approaches based on
adeno-associated viral knockdown of the gene of interest. Development of optimal protein
expression and purification protocols for the new targets as well as gene manipulation to modify the
stability, solubility, and activity of selected protein targets need to be implemented. Another aim will
be the optimization of protein production to develop in vitro Fe/S cluster reconstitution procedures of
the target protein systems. Tailored NMR hardware and software is required to study Fe/S proteins,
which are characterized by high instability, relatively large molecular mass and very fast relaxation
rates. Modern instruments must be modified in order to optimize their operating conditions with
respect to Fe/S proteins. The Action will also drive R&D activities focused on the development of
dedicated hardware equipment and of prototypes with unique performances.
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1.3.3. Innovation in tackling the challenge
The Action will set up an integrated infrastructure that can offer a platform to develop skills that are
necessary to investigate Fe/S assembly processes at the systems level. Each participant brings to
the network specific contribution; the consequence is that participants stimulate each other towards
scientific and technological advancements. All participants will be involved in networking, research
and training activities offering a range of complementary expertise and techniques from different
sectors:
-Creation of a molecular systems biology approach for Fe/S protein biogenesis, networking
among some of the major groups in the Fe/S protein field will contribute to increase the ability for
structure determination of Fe/S proteins and for the characterization at the atomic level of proteinprotein interactions, and to contribute to the understanding of the fine electronic and magnetic
structure of metal-clusters in the Fe/S machineries.
-In vivo advanced methodologies, a field in which the Action will significantly contribute to identify
and functionally characterize proteins involved in Fe/S protein maturation.
-Metalloproteomic approaches will be made available to all Action members, to define the metal
specificity of the Fe/S cluster assembly pathways. Links with the industrial partners will provide
advancements devoted to applied aspects of cell biology of Fe/S clusters and metals.
-In vitro approaches to investigate the mechanisms of Fe/S assembly pathways, thus representing
a hub of the network for the continuous information exchanges.
-Investigating iron-sulphur proteins/complexes by ESI-MS, thus contributing to develop novel
methodological approaches and applications for the detection of Fe/S clusters bound to
proteins/complexes. Such approaches will be also exploited for the metalloproteomic studies.
-Electron-electron and electron-nuclear double resonance techniques will be developed and
applied to study the magnetic and electronic structure of Fe/S biomolecular systems.
-Link of Fe/S protein biogenesis with human diseases. Action will define the pathophysiological
mechanisms of human diseases related to Fe/S protein biogenesis, with the aim of linking the
molecular aspects to disease treatment.
-Expression and purification of metalloproteins will be the core of protein production activities.

1.4.

Added value of networking

1.4.1. In relation to the Challenge
A synergistic approach is fundamental for the success of this Action, which is indeed based on a
multidisciplinary approach requiring continuous exchange between the participants. This is the main
reason why this Action builds on existing links and collaborations established in recent years among
several participants. Test cases of long-term collaborations are: metal trafficking processes and their
specificity at the cellular level; mitochondrial protein import and folding processes of metalloproteins;
ESI-MS applied to copper transport; connections to investigate mitochondrial Fe/S cluster-related
biosynthetic pathways.
It is expected that the Action will have participants from other groups and companies located either
in COST Countries or possibly in Near Neighbour Countries. Biogenesis of Fe/S proteins is
nowadays an emerging area which involves metallomics, metal trafficking in cells, metals in medicine
and translationally involves scientists from physical methods in biochemistry to cellular biology.
1.4.2. In relation to existing efforts at European and/or international level
Europe has a long-term tradition in the field and many internationally well-known groups, from
Northern to Southern Europe, have today a leading role in this area. Somehow surprisingly, this
subject has never been so far the argument of a pan-European Initiative such as this Action. The
lack of a common initiative so far is probably due to the fact that the subject spans form physical
chemistry to model and theoretical inorganic chemistry, structural biology, trafficking and molecular
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cell biology of metals, genetics using cellular and animal models. Converting such an apparent
weakness of the Network, with relatively low overlap in terms of expertise and common
methodological approaches into an added value to sustain knowledge exchange and translational
research activity is one of the effective challenges of this Action.
On one hand, fundamental and medical questions are linked to the biogenesis of Iron Sulphur
Cluster. By combining human genetics, mouse genetics as well as molecular and cell biology,
geneticists and cellular biologists address pathophysiological mechanisms associated to ISC and
implicated in many diseases. Somehow on the other hand, biophysicists have extensively
considered Fe/S proteins as ideal systems for the understanding of magnetic coupling into clusters
and for biological inorganic chemistry. Cross talks between these two views remained relatively apart
until the last decade, when biophysical approaches have increased their ability to study large
molecular weight, unstable systems and protein-protein complexes. To our knowledge, this Action
represents the first attempt to comprehensively exploit synergisms intrinsically present in this area.
A crucial aspect is that biogenesis of Fe/S proteins and ISC machineries cannot be studied at a
forefront level without high quality research infrastructures and different kinds of expertise. The
participants involves some among best known laboratories in their respective field spanning from
magnetic spectroscopies, NMR, Mass spectrometry, metalloproteomics, cellular biology and in vivo
assays.

2. IMPACT
2.1.

Expected Impact

2.1.1. Short-term and long-term scientific, technological, and/or socioeconomic impacts
The process of iron-sulphur protein biogenesis is essential for the viability of the eukaryotic cell.
Mutations in the early-acting ISC assembly components are causative of human diseases
associated with mitochondrial iron accumulation. The prototypical mitochondrial Fe/S disease is
Friedreich's ataxia (FRDA), being the most common hereditary ataxia within the Caucasian
population with a prevalence of 1:20,000 to 1:125,000. Other severe diseases associated with
mitochondrial iron accumulation due to an impairment of mitochondrial ISC protein components are:
i) the hereditary myopathy with lactic acidosis (HML), ii) mitochondrial muscle myopathy with
deficiency of ferredoxin 2, iii) sideroblastic anaemias. Fe/S diseases without mitochondrial iron
accumulation have been also identified as a consequence to acquired defects in late-acting ISC
assembly components causing serious and fatal human conditions. For example, multiple
mitochondrial dysfunction syndromes are related to mutations in the genes IBA57, NFU1, and
BOLA3, mitochondrial encephalomyopathy with deficiency of IND1 gene, etc. Defects in (putative)
Fe/S proteins involved in DNA repair are connected to multiple diseases such as skin cancer and
Fanconi anaemia. The understanding of the molecular mechanisms at the basis of Fe/S cluster
assembly and transfer needs to be addressed by a team of chemists, biologists and geneticists in
order to provide a full picture of the possible and feasible cures to these genetic diseases. From a
chemical perspective, this Action represents a unique opportunity for structure biologists to give a
fundamental contribution for the understanding of the biochemical processes at the basis of Fe/S
protein biogenesis and for the understanding of pathophysiological mechanisms underlying humans.
In a short term framework, it isenvisaged a very strong impact on a scientific ground. The Participants
have an average scientific production in the field of Fe/S proteins of 40 articles/year. Two factors
contribute to such an outcome: i) research groups with already established excellence in their
respective fields; ii) topics that raise increasing interest over the years, with excellent ranks in terms
of scientific publications. As far as 2014 is concerned, relevant articles from the Participants
appeared on Nature, Science, PNAS, JACS, and other premier quality journals. Assuming that other
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10-15 groups, which are involved in the subject on a lower scale of impact/production, are expected
to join the Action, about 250 scientific publications over the four years of the Action are expected.
One of the key concepts for the development of the European Research Area is the creation of
conditions/opportunities that eventually permit scientists from different fields to work together. There
is a general consensus that translational science will represent the future of medicine, but also the
future of chemistry, biology, etc. However, this idea is still inadequately turned into practice. There
is the need to create projects able to promote the synergies among different field of expertise. Fe/S
proteins represent from fifty years a subject capable to attract geneticists, cellular biologists,
biochemists, synthetic and inorganic chemists and biophysicists, while the impact of Fe/S proteins
into health problems has been already outlined. It is believed that this Action, where Participants are
affiliated at different Departments and have different field of expertise could be a paradigm of
multifaceted approach, might act as an incubator for translational studies and substantially contribute
to diffuse the good practice of different expertise under the same Action, and disseminate the
“concept” which is indeed one of the key aspects of Horizon 2020 Programme.

2.2.

Measures to Maximise Impact

2.2.1. Plan for involving the most relevant stakeholders
This Action includes some of the European leading groups in Fe/S protein research; they constitute
a core group able to coordinate research efforts towards challenges of common interest that cannot
be reached by individual groups and will provide the synergies that are needed to afford the
challenge. The team will provide added value for: i) the exploitation of Action deliverables; ii)
expanding the Action towards novel challenges in the field of metalloproteomics and metal trafficking
in cells; iii) creating links between the molecular view of the mechanisms responsible of Fe/S protein
assembly and the cause of human Fe/S-related diseases.
Other groups will be invited to join the Action, upon acceptance of the Action MoU. Specifically, it is
foreseen to include in the Action other Participants, from both Academic and Industrial Sites, among
the following:
a) Distinguished groups in the field that are able to contribute to S&T development;
b) Industrial partners interested in the industrial application of Fe/S protein research, or R&D
companies motivated to turn into deliverables the methodological advancement associated to
spectroscopic and MS studies;
c) Emerging groups from other COST Member Countries and possibly COST Near Neighbour
Countries (NNC) that, by joining this Action, will significantly improve their level of International
Cooperation and Inclusiveness within the core of the research in this area.
In addition to S&T aspects, the inclusiveness policy of this Action will have favourable effects:
-Increase the number of COST Countries that will join the Action and participate in the
implementation and decision-making activities thus making this Action fully pan-European;
-Identify potential MC Observers from NNC that, upon approval by the MC and by the COST
Executive Board, may contribute to the discussion and to the decision-making process of the MC;
-Improve the innovation potential and the success by involving, within each WG, additional members
and ad-hoc participants.
2.2.2. Dissemination and/or Exploitation Plan
At the first MC Meeting, the MC will nominate a Dissemination Manager, who will be in charge of the
coordination of all dissemination-related activities.
Dissemination of the results cannot be merely publishing on scientific journals at the highest possible
levels; it implies scientists’ ability to explain, at a basic level, the role of Science in the society and
the impact that a specific research project is expected to have at the social level and for country
development. Young researchers should learn how to become efficient fund raisers, how to tackle
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the challenge of inspiring children and scholars, how to contribute to a New Renaissance Era, in
which S&T issues are not enclaved among experts but are an intimate part of the cultural and political
debate at the society level. The forthcoming generation of scientists should be capable to contribute
to the awareness among the general public of the role of scientists and of their contribution to the
society.
To provide advice and support to the outreach activities, the MC will survey the outreach and
dissemination activities and will support creative and innovative approaches to dissemination and
public engagement by organizingad hoc Dissemination and Outreach Actions. Specifically, the MC
will evaluate and choose among the following options: i) participation to “Researchers’ Night” event
or to similar events organized at National/Regional level, by giving a lecture on COST Action
challenges and impact; ii) participation to Science Festivals, organized either by public bodies or by
private entities; iii) publication of article/reports on non-scientific, broad audience journals, iv)
development of formats and projects tailored to popular science; v) development of initiatives under
the frame “Science for Kids” (e.g. Open Lab activities); vi) presentation of Action activities to High
School Students.

2.3.

Potential for Innovation versus Risk Level

2.3.1. Potential for scientific, technological and/or socioeconomic innovation
breakthroughs
The potential for scientific and technological innovation breakthrough has been illustrated in the
previous sections, and the approach that will be adopted to develop the Action is detailed in the
Implementation Section. As described later, a number of Science and Technology oriented
deliverables are proposed that, collectively, will result in a significant S&T breakthrough in the
understanding of Fe/S protein biogenesis. Overall, the risk/return trade-off is extremely low, because
the multidisciplinary approach that will be used throughout the Action are quite comprehensive and
likely to achieve significant innovation.

3. IMPLEMENTATION
3.1.

Description of the Work Plan

3.1.1.

Description of Working Groups

The overall working program is organized into five Working Groups (WGs). WGs are discussion
groups where participants will exchange knowledge, anticipate new discoveries and concepts prior
to their dissemination to the entire scientific community, discuss perspectives opened by the mutual
exploitation of their individual Research Activity. There will be not only a constant flow of information
but also active scientific collaboration among different Working Groups. As a test case: proteins
identified and functionally characterized in vivo within WG1 will be structurally studied within WG3.
In turn, the availability of a structural model for the protein is a requirement to study cluster transfer
mechanisms at a molecular level, as it will be addressed within WG5.
Working Group 1 will exploit advanced in vivo methodologies to identify and functionally
characterize proteins involved in Fe/S protein maturation, thus providing a working model of the
pathways responsible for Fe/S protein maturation and their physiological role. This model will be
framed in the context of the pathophysiological mechanisms underlying human diseases related to
Fe/S proteins biogenesis. This is a fundamental step of the project which will drive in vitro
approaches towards the most suitable directions, i.e. those physiologically relevant. Thus, the teams
working with in vivo and in vitro approaches need to continuously talk to each other to provide a
molecular model of Fe/S protein biogenesis which is significant at the cellular level.
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Working Group 2 Considering that mitochondria are indispensable in eukaryotes, as the
mitochondrial Fe/S cluster assembly machinery not only generates the organelle's iron-sulphur
proteins but also extra-mitochondrial ones (i.e. those needed in the cytosol and nucleus), WG2 will
focus on the import and export processes of iron and mitochondrial iron-binding proteins in uni- and
multi-cellular eukaryotic organisms as well as pathogenic eukaryotic microorganisms. Since little
information is yet available on the molecular mechanisms of these processes, this WG will be
specifically devoted to define the signalling pathways which communicate the cellular iron status
from the mitochondria to the regulatory systems involved in the maintenance of cellular iron
homeostasis, as well as the trafficking of Fe/S proteins to/from mitochondria. Cellular localization
approaches, enzymatic and mitochondrial import assays combined with proteomics and interactomic
approaches will be used to reach the goals of this WG. Finally, comparing this information in an
evolutionary way from humans to pathogenic eukaryotic microorganisms this WG will provide the
molecular basis for designing novel drugs against pathogenic eukaryotic microorganisms, with the
currently used drugs being old, toxic and prone to trigger resistance.
Working Group 3 will focus on the production of recombinant Fe/S proteins, on the optimization of
experimental conditions to obtain holo protein states and structurally characterize Fe/S proteins and
complexes by biophysical methods, NMR and X-ray crystallography. Spectroscopic information
deriving from WG4 will be integrated to define in solution the kind of cluster bound to
proteins/complexes. Protein-protein interactions will be structurally and spectroscopically
characterized.
Working Group 4 will develop innovative approaches based on multidisciplinary techniques for the
understanding of the electronic structure of metal-clusters in the Fe/S proteins/machineries.
Methodological advancements to solve seemingly intractable problems in biology, i.e. Fe/S clusters
transiently bound in highMW protein complexes, are expected to result from this WG, providing
fundamental information on the molecular function of Fe/S proteins-complexes and contributing to a
significant advancement in terms of available methodologies for the scientific community.
Working Group 5 will develop and coordinate interactomic studies. Based on a multidisciplinary
approach which includes NMR, EPR, Mössbauer, ESI-MS techniques, the group will focus on the
accomplishment of a molecular view of Fe/S proteins maturation processes. This WG will be strictly
linked with WG1 continuously exchanging information in both directions to define a physiologically
relevant, molecular description of how the Fe/S machineries assemble and transfer clusters to the
target proteins.
The detailed lists of objectives, tasks, milestones and deliverables for each WG are reported below.
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3.1.3. Risk and Contingency Plans
The Management Committee will discuss, emend and eventually approve a Risk Management Plan
(RMP) in order to foresee risks, estimate impacts, and define responses to issues. The RMP will
contain a risk assessment matrix, consequence descriptors and will include contingency plans to
help the Action to avoid being derailed. To avoid having the analysis become not reflective of actual
potential project risks, the RMP will be discussed within each WG and periodically reviewed.
Herewith below, major risks associated to this Action and a schematic description of respective
Contingency plans. This will constitute the basis for a more detailed and comprehensive RMP.
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3.2.

/$!

!

Management structures and procedures

The management strategy of the Action is planned to promote the smooth progresses of the Action
towards the achievement of its objectives, and is based on the balanced, active participation of all
participants. Management levels are defined: i) the Action Chair (AC) and the Management
Committee (MC); ii) the Core Group.
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The Management Committee (MC) will have overall responsibility for the network. It will be
composed of up to two representatives for each country participating in the Action and it will be
chaired by the Action Chair, who will be elected by the MC at the first MC Meeting. The MC will be
the executive body of the Action, and will meet every year and at any time in case of major urgent
issues. MC responsibilities are defined by the COST document 134/14
he Core Group will be constituted and will consist of the Action Chair, Vice ChairWorking Group
Leaders, STSM Coordinator and other key position deemed necessary by the MC. The Core Group
will catalyse the operational management and ensure communication among the participants. The
CG can suggest measures in order to overcome unforeseen problems and achieve deliverables in
time. The CG will meet every year and exchange information via email on a more regular basis. It
shall report and make proposition to the MC.
The Action will build its own website, which will be supervised by the Dissemination Manager. The
website will represent the main collective instrument to: describe the S&T activities developed by
the different WG; advertise the Training opportunities offered by the Action; illustrate the scientific
achievements reached by the Action; disseminate new concepts, products and ideas developed
under this Action; promote the role of COST in closing the gap between scientists and the Society
and in creating bridges between Less and Most Research Intensive Countries among Europe. The
Action will also create its own page on Facebook and a YouTube channel.

3.3.

Network as a whole

Critical Mass and expertise to address the challenge. The Action represents a combination of wellknown research laboratories; its key aspect is that each of the laboratories has a unique expertise.
As a whole, during the planning of the Action the Network was characterized by very high
complementarity, no duplication of expertise, a remarkable capacity to cover the multidisciplinary
area spanning from molecular and cellular biology to physical methods by offering an unravelled
range of instrumentation at the forefront.
The challenge of this Action can be reached uniquely in the context of a pan European framework
where large scale research infrastructures and highly dedicated experienced teams are gathered
together to offer a critical mass made by hundreds of researchers from different fields. The Action
Participants approximately includes about 200 scientists with fields of interests ranging from cellular
biology to physical methods for chemistry and biology.
Potentialities to extend the group of participants. The Action will attract the interest and the
participation of many other Participants that will join the Action at the establishment of the
Memorandum of Understanding. Particularly, this will be helpful to boost the scientific career of Early
Career Investigator and Scholars involved in the Network.
Geographic distribution. There is an almost equal distribution among the Regions: Northern and
Insular Europe; Western-Central Europe; Eastern Europe, Southern Europe. About 50% (four
countries out of nine) from participants arises from Inclusiveness Target Countries.
Institutions being involved in the Network. Participant institutions have a strong experience in
managing European contracts. They have Administrative Offices with experienced staff dedicated
to the management of initiatives at the international level. Overall, their scientific production is well
above average. Each of the Network participants has a leading role within the National Community
in their respective field of expertise.
Gender distribution. During the planning of the Action, participants have an almost equal gender
distribution. The Management Committee will ensure an equal gender distribution also at the time of
WG meetings as well as in all the other networking activities of the Action.
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