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1.

S&T EXCELLENCE

1.1.

Challenge

1.1.1. Description of the Challenge (Main Aim)
Demographic changes across Europe are associated with many benefits, but also challenges, as
older generation(s) have specific needs to sustain their own, independent lifestyle. Here, the
importance of a healthy ageing process becomes apparent when considering that (a) the Generation
50+ (G50+) already has a share in population of around one third across Europe, with obvious
regional variations, (b) this share is likely to increase further in the future, and (c) vitality at older age
is not only an important measure of quality of life but also key to participation and productivity. Within
the context of - healthy - ageing, nutrition plays a crucial role. It appears, for instance, that G50+
relies more heavily on the intake of vitamins and trace elements and, at the same time, is also more
sensitive towards “malnutrition”. Indeed, the older organism seems to lose its ability to produce
certain substances by itself, and besides insulin, so-called pseudo-vitamins and antioxidants obtain
a more important role with age. Hence reliance on a balanced, age-tailored diet seems to increase
further when moving on to (much) older persons, e.g. from an age of 70 or 80 upwards. Here,
nutrition may actually become essential for the ageing body to retain and perhaps even to regain
certain aspects of health and function.
Various functional foods, supposedly “healthy diets” and “health products” have recently entered the
market to address this issue more or less successfully, including “shotgun” supplementation with
vitamins or antioxidants. Yet despite its overarching importance, the entire topic in all its facets has
not yet been fully and properly explored by science. The theme “nutrition and ageing” has many
different aspects and poses numerous challenges which provide a fertile ground for many research
themes and networks. Among them, the “NutRedOx” Action is focussed on the impact of redox
active compounds in food on healthy ageing, chemoprevention and redox control in the
context of major age-related diseases.
The “redox angle” has been chosen according to the current and still growing evidence that the redox
homeostasis governs most cellular processes and is particularly prone to an imbalance in the elderly.
Some epidemiological studies have shown already that certain redox active nutrients play a
significant role in the prevention and sometimes-even treatment of illnesses, and feeding studies
support the notion of a healthy redox active nutrition, which at the same time also impacts positively
on the gut microbiome. In turn, the gut microbiome is able to activate, inactivate or render
bioavailable many important redox active food components (such as oligomeric polyphenols), an
issue that is often overlooked, has caused several “myths” in this field and obviously demands closer
attention. Eventually, antioxidants and the antioxidant response have found their way into popular
knowledge, are used and discussed widely and impact significantly on consumer behaviour across
Europe.
The main aim of the NutRedOx network is the gathering of experts from across Europe and from
different disciplines who are involved in the study of biological redox processes which are induced
by (redox active) food components and are relevant to the ageing organism, its health, function and
vulnerability to disease. Together, these experts will form a major and sustainable EU-wide cluster
in form of the “NutRedOx Centre of Excellence” able to address the topic from different perspectives,
with the long-term aim to provide a scientific basis for (improved) nutritional and lifestyle habits, to
train the next generation of multidisciplinary researches in this field, to raise awareness of such
habits among the wider population, and also to engage with Industry to develop age-adequate foods
and medicines.
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1.1.2. Relevance and timeliness
The majority of European countries have to cope with ageing populations. Besides an appropriate
physical environment adequate for older generations, an age-adequate nutrition and lifestyle is
essential as it ensures a “healthy ageing” and a good quality of life in the elderly. This topic, in its
many different facets, is already highly relevant today and its significance, no doubt, will increase
further in the future. A comprehensive scientific knowledge of the impact of (redox active) nutritional
and physiological components on the ageing and aged human body is therefore urgently required.
Such systematic knowledge can be obtained by a multidisciplinary approach embracing, among
others, nutritional and physical sciences, cell and tissue biology, genome and epigenome research,
age-related microbiome analysis, metabolic conversion studies, intracellular diagnostics and
ultimately animal (feeding) and for a closer consideration of specific biomarkers and changes to
them.

1.2.

Specific Objectives

1.2.1. Research Coordination Objectives
Initiation and implementation of the NutRedOx Network. This objective includes the execution
of the various strategic network-building activities and is based on existing, long-term activities and
collaborations in this field, such as the annual “NutRedOx Atelier” for emerging researchers. In the
short-term, the aim is to bring together members from academia and industry to exchange individual
knowledge and expertise. Subsequently, the network will initiate joined research via an international,
multisite “NutRedOx Centre of Excellence” with mutually accessible methods, techniques, and
experienced personnel to conduct joint research and development and to promote staff mobility
between the different sites. This approach explicitly includes participants from less researchintensive inclusiveness target countries (ITCs). In the medium term, this Centre will consolidate and
grow to engage efficiently in research, training, technology transfer, public outreach and sustainable
fundraising activities.
1.2.2. Capacity-building Objectives
“NutRedOx Centre of Excellence”. NutRedOx will create a platform for joint research on age(ing)relevant topics within an international, multisite and multidisciplinary research environment. It will
stimulate considerable mobility of early stage and experienced researchers, e.g. via secondments
of PhD students or postdoctoral research fellows, and via specific, designated “NutRedOx
Lectureships” for junior faculty members.
Joint capacities will be set up and shared under the umbrella of the sustainable “NutRedOx Centre
of Excellence” to address topics such as (1) redox active substances and their ability in the human
body to maintain / regain biological function (e.g. cardiovascular, Type II diabetes, nervous system,
inflammation), (2) redox active nutritional and physiological components and their general impact on
cellular signalling and the (epi)genome, (3) redox active substances and their impact on the gut
microbiota, (4) transformation of nutrients in the gut (activation, inactivation, bioavailability) (5)
mechanistic studies.
Public Outreach and Technology Transfer measures will accompany the research effort. Specific
technology transfer sessions with invited industrial members from the pharmaceutical and food
supplement industry during the network meetings will ensure a close involvement of industrial
members. The wider public will be engaged as key stakeholder in each of the network meetings in
form of open “Nutrition workshops” (e.g. on age-adequate diets and lifestyle, food supplements)
organized by emerging scientists of the network in simple local language and in town, and advertised
via local newspapers and radio /TV. At the local level, each member will strive for a Café
Scientifique to engage the wider public in a regular and leisurely manner.

6

1.3.

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

1.3.1. Description of the state-of-the-art
The challenges ageing and aged societies bring to various scientific disciplines have now been fully
realized. In the field of nutrition, various attempts are underway to address this issue, and many
health products have recently entered the market for the G50+, including plant-based or derived
antioxidants. Nutrition in an ageing society raises serious scientific and behavioural as well as
economic issues and networks such as NU-AGE and POSITIVe are dealing with various aspects of
this rather complex and facet-rich issue. NU-AGE, for instance, considers the important and applied
issue of whole diet intervention in the group 65+, and the FP7 project POSITIVe was designed to
identify interindividual variation in response to consumption of plant food bioactives. NutRedOx, on
the other hand, recognizes the need to bridge the existing gap in knowledge of individual nutritional
components (molecules) and their chemical and biochemical properties on the one side, and their
more complex transformations, interactions and effects on whole organisms on the other. Here,
science has hardly been able to catch up with accelerated demographic changes and a more or less
random, “shotgun use” use of suspected - yet often also suspect, apparently healthy compounds by
the wider public.
This dichotomy between sound knowledge and use, between molecular properties and whole-body
impact applies in particular to redox active compounds and redox regulation in the body. It is already
known that (cellular) redox regulation and control changes significantly with age and that various
age-related diseases are linked to a disturbed cellular redox balance and dysfunction of lysosomes,
mitochondria, peroxisomes and the endoplasmic reticulum. It is also known that nutrition and lifestyle
affects the redox state in the body (including cellular redox signalling) and that redox active
components of the daily diet have the potential to result in a wide range of health benefits and also
critically affect the microbiota (which in turn also modifies such redox active substances, for instance
by (in-) activation or by increasing their bioavailability).
The immense strength of many of the existing networks, i.e. their focus on whole-diet intervention,
is in many ways also a downside, as they cannot reach from the organism “down” to the level of
individual molecules. Hence a truly multidisciplinary network covering all layers from the single
molecule and its metabolites to the whole body has its particular charm.
1.3.2. Progress beyond the state-of-the-art
Whilst some emerging networks address whole-diet intervention on the one hand or more focussed
issues related to redox biology on the other, a wider EU network bringing together experts and
expertise to bridge the gap between a good meal and a bad mitochondria is still missing. The
NutRedOx Action will deliver such a network in the field of “molecular (understanding of) nutrition”
able to investigate the most heart-burning issues all the way from the molecule and its metabolites
to the gut microbiome and eventually the impact on the organism (affecting different diseases). To
enable the exchange of expertise across these vastly different disciplines and “scientific cultures”
(e.g. nutritionists vs. chemists), this network will not simply operate via meetings and seminars, but
also via a joint infrastructure within its multisite “NutRedOx Centre of Excellence” and a vivid
exchange of early career investigators and emerging researchers. As the general theme of
NutRedOx by its very nature is of particular interest to ITCs and members in North Africa, the
Caucasus and the Mediterranean, it will from the start attract interested parties and impetus from
these countries. Eventually, progress and innovation will stem from the holistic approach of the
NutRedOx network, which sets this network apart from most of the existing, more discipline specific
enterprises.
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1.3.3. Innovation in tackling the challenge
The NutRedOx network provides innovation at different levels, from the molecule via the microbiome
to the organism. NutRedOx assembles the experts from vastly different yet relevant scientific
disciplines, ranging from analytical and synthetic chemistry to cell, animal and human biology and
nutritional sciences under the umbrella of a sustainable multisite “NutRedOx Centre of Excellence”.
Such a cooperation will lead to the defining of a set of methods, the so-called “NutRedOx toolbox”,
which will be used for the assessment of health quality of foods and related products (for instance
dietary supplements). With this arsenal of analytical methods at hand, the NutRedOx members will
take a wider look at nutrition across Europe, the Mediterranean and the Caucasus region to account
for various food items and habits of interest, with a clear focus of “breaking down” such food to the
level of individual substances and their activities in health and disease in the elderly. Here, innovation
will stem from a comprehensive look at how individual food components (compounds) react, interact
and trigger cellular events (such as signalling pathways) that control disease prevention or formation.
Since recent developments have already identified the gut microbiome as major component of the
nutrition-microbiota-body triangle, the impact of nutritional components on the composition of the
microbiome as well as the conversion of such components by the microbiome will be considered.

1.4.

Added value of networking

1.4.1. In relation to the Challenge
The most important added value of the NutRedOx Action will be an exchange across the relevant
scientific disciplines, which will then result in joint research based on shared knowledge,
infrastructure and emerging researchers - and the subsequent engagement of industry and the wider
public in form of technology transfer and outreach measures. A joint research infrastructure will
enable the members to consider different aspects of nutrition, and at different levels of complexity,
from the single compound and its chemical (redox) properties via the microbiome in the gut all the
way to cellular events in the body and the prevention or manifestation of different age-related
diseases. The combination of the different expertises will also enable the network to unravel some
of the myths and mysteries existing in this field of (redox active) nutritional components, such as the
ORAC story, functional and antioxidant foods.
1.4.2. In relation to existing efforts at European and/or international level
NutRedOx for the first time will bring together a significant number of truly multidisciplinary
researchers and companies from across Europe, the Mediterranean and Caucasus region to
combine their expertise and to build on different layers of bio-chemical complexity, from the single
molecule of a chemist and metabolic transformations in the gut to cell biological (signalling) events
and disease markers in a whole body. Whilst other networks existing in this field, such as NU-AGE
and POSITIVe rightly see their strength in applied, whole-diet studies, NutRedOx intends to spice
up this field of nutrition via a cocktail of different analytical studies, from the individual molecule via
the microbiota and mitochondria all the way to markers of health and disease. And unlike most
existing networks, NutRedOx will focus on redox systems, as those seem to bear particular promise
in the context of healthy eating, lifestyle and ageing.
NutRedOx may therefore be best described as a “vertical” scientific approach on the lookout for
emerging properties, whilst the existing efforts are more “horizontal”, rather successfully floating
within their particular layers of science and complexity. As such a vertical approach needs to deal
with issues of reductionism and emergence, it obviously considerable more demanding than
traditional efforts, yet also promises exiting new insights and ample opportunities for widening
individual horizons and expert training. The latter will become a hallmark of the network, starting with
its “NutRedOx lectureships” all the way to the public “Nutrition workshops” and the Café Scientifique.
Indeed, the main actions, beside cooperative research, will include a close cooperation with (local)
industry, public outreach and a continuous engagement of additional members from additional
countries: A vertical approach obviously lends itself to “add ons”, for instance in the field of physical
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chemistry, psychology (e.g. of how to change eating habits at G50+) or even sociology (e.g. regional
cultures of eating, lifestyle and cultural acceptances of food).
Hence the Action welcomes with open arms additional players in the field, from across disciplines
and COST countries, NNCs and IPCs. Further members, especially from ITCs, are obviously also
most welcome to join NutRedOx during its initial funding period. Since no similar cluster exists at this
moment, and NutRedOx provides an attractive spectrum of activities, it is anticipated that NutRedOx
will become a leading cluster of experts and expertise on nutrition, lifestyle and ageing in Europe
and worldwide.

2. IMPACT
2.1.

Expected Impact

2.1.1. Short-term and long-term scientific, technological, and/or socioeconomic impacts
The overall impact of NutRedOx combines aspects of networking, collaboration, joint research,
training, technology transfer, public outreach and sustainable funding, and each of these elements
requires its own maximization of impact. The short-term impact of NutRedOx will be primarily a
scientific one, in form of a new network of researchers manifested by the “NutRedOx Centre of
Excellence”. This Centre will form a sustainable crystallization point for research, financed in the
loger-term by a potpourri of local government support, grant applications, industry (joint projects,
technology transfer) and its own actions, such as running seminars, training workshops and offering
information to the wider public (e.g. regular seminars on nutrition and lifestyle for G50+).
Besides research per se, NutRedOx will impact on academic training and Europe-wide mobility of
emerging researchers (primarily PhD students, postdoctoral fellows and colleagues in the early
stages of their independent careers). Its mission of providing up-to-date scientific information to the
wider public (in a simple manner) will also - hopefully - have some impact on eating and lifestyle
habits of the wider population, whilst an additional socio-economical impact stems from the close
interaction with industry (in research, technology transfer and training). Impact on the growth,
refinement and production of certain innovative foodstuffs (e.g. resveratrol-rich yet alcohol free wine)
may also be anticipated in the longer run, and is a matter of NutRedOx research.

2.2.

Measures to Maximise Impact

2.2.1. Plan for involving the most relevant stakeholders
Measures to maximise this impact involve (a) joint research, (b) extensive training of emerging
scientists, (c) mobility of researchers, (d) scientific dissemination, (e) engagement of (local)
industries and technology transfer to SMEs, (f) public outreach measures and (g) fundraising to
ensure sustainability. Key individual measures include:
The virtual multisite “NutRedOx Centre of Excellence” bringing together the most relevant
stakeholders: European and international researchers, early career investigators (ECIs) and
experienced (junior) colleagues, industry and the wider public (especially G50+) via the “NutRedOx
Centre of Excellence”. This Centre forms a pivotal element of the network’s actions, it will be
established at the beginning of the network in Month 1 and inaugurated at the first NutRedOx
gathering in Month 4. It will provide the coordination and “switchboard” for activities, in particular for
research and mobility (e.g. “NutRedOx lectureships”).
Emerging scientists (e.g. existing PhD students, Postdocs, junior faculty members, 2 to 4 per
member) will be formally assigned by their respective supervisors to the Centre to provide it with life
and also a critical mass of 50-100 participants (no upper limit) for joint activities.
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The annual network-wide NutRedOx meetings with presentations of research, exchange of ideas,
engagement of (local) industry and a public outreach session for the local public organized by junior
participants of the network.
The online NutRedOx directory of expertise providing internal information on members (e.g.
interests, participants, infrastructure, expertise etc.) and a corresponding NutRedOx website for
non-confidential information on members, the network and its activities.
Activities of the local “NutRedOx chapters” which will involve research seminars, technology
transfer workshops with (local) industry, public events. Each member locally will organize such
activities. They may include invited NutRedOx guest speakers, visiting researchers and also training
sessions (e.g. on a particular technique, but also on soft skills), workshops designed to generate
contacts to local SMEs and fundraising events, such as honoured lectures to companies or health
organizations.
Organic growth of the network where each existing member of the network will strive for the
involvement of more of their own existing cooperation members, i.e. additional members, resulting
in an open and expanding network. Here, a special focus will be on members from ITCs. Several
members from International Partner Countries will also be invited explicitly to join the network in an
exposed and prestigious role on External Advisory Board.
Involvement of industrial members by specific technology transfer seminars, at annual meetings
or organized by the local Chapters. Several companies from France and Germany have been
involved in the design of NutRedOx (e.g. the existing NutRedOx Ateliers) and thanks to the wide
spread of the network across Europe, the “local” approach will in the medium term result in the
involvement of companies from across the continent.
Public outreach via the public domain of the NutRedOx website, public lectures and workshops
and the regular Café Scientifique run by junior members of local chaperons of the network. Here,
NutRedOx will “go local” to discuss wider aspects of nutrition with the interested public. Several of
the participants have previously appeared on radio, TV and social media or have written columns in
newspapers, and such activities will continue in various forms and in cooperation with the local,
regional and national media.
2.2.2. Dissemination and/or Exploitation Plan
Dissemination will follow different avenues, which adequately cover the various aims and objectives
of the network and will follow a dissemination plan that will be agreed at the first network meeting.
In essence, original scientific results will be scrutinized routinely for possible practical uses (and
hence IPR and patenting). Results of a more academic interest will be published swiftly in high
impact journals, such as the Journal of Medicinal Chemistry. It is expected that each member
publishes at least one original paper with the NutRedOx label every year, and that some - if not all
- of these publications are jointly authored by two or more NutRedOx groups. The NutRedOx network
will also publish one jointly authored review each year, and will prepare a joint Special Issue or
even NutRedOx Book during its final year. Here, NutRedOx can rely on the extensive experience
of some members already involved, who have been editing a Special Issue in the international
journal Molecules (in 2014) and co-editing a book for the EU RedCat network (Springer Publishers,
2015).
Results with potential practical applications will be considered by the respective patenting offices
of members where those results have been generated. Such offices exist at virtually each member
institution. A Consortium Agreement will cover “shared” IPR issues that may arise during the
project involving more than one member. Those results may then be patented and exploited as part
of the NutRedOx technology transfer strategy. The latter obviously relies primarily and initially on
the companies involved directly into NutRedOx, but is also always open to third party participation.
NutRedOx will engage with the wider public in form of well-structured public outreach projects,
which form an important and integral part of the NutRedOx philosophy and action. As part of this
strategy, each meeting will be accompanied by a public lecture with subsequent discussion forum.
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Those lectures will be held “in town”, for instance in a local theatre or school, to avoid the stigma of
“scientific exclusiveness”. Each local Chapter will instigate a so-called Café Scientifique, i.e. a
platform to meet - a smaller - public audience in a coffee shop-style atmosphere to present recent
developments in the field of nutrition, health, ageing and disease, if possible oriented on actual, “hot”
topics. In contrast to the public lectures, which will be advertised widely by press releases, radio
and TV coverage, the Café Scientifique will run regularly according to a fixed schedule. It will involve
staff and students as presenters and therefore also enable a more personal contact and exchange
with members of the public. The Café Scientifique will provide a fine opportunity for training in
communication, especially for early stage researchers.

2.3.

Potential for Innovation versus Risk Level

2.3.1. Potential for scientific, technological and/or socioeconomic innovation
breakthroughs
NutRedOx will from the beginning bring together scores of researchers from a range of scientific
disciplines. Subsequently, it will be open for additional members to join. The environment created by
the network will therefore stimulate a sustainable exchange and cooperation across the members,
disciplines and countries (including ITCs and IPCs) in research as well as training, technology
transfer and engagement of the public. As for the level of innovation, NutRedOx will not “just” be
about science - although it also strives for scientific innovation and excellence via its multidisciplinary,
vertical approach - but is also predestined to deliver an agglomerate of additional innovative
activities, for instance in training of researchers, technology transfer (economically) and public
education (socially).
From a scientific point of view, innovation stems from the comprehensive study of redox
modulating nutritional components from the molecule via its metabolic conversions in the gut and
interactions with cellular events all the way to its impact on the entire (ageing) body, its health and
possible disease(s). Such a “scientific raid” trough the various layers of chemical, biochemical,
biological and medical complexity touching also on metabolomics, microbiota, nutri-epigenomics,
lifestyle and intracellular diagnostics is not only rare and in our view innovative, but also guaranteed
to uncover a number of new and intricate aspects of lifestyle, nutrition and nutritional components
(for instance how sulfur compounds or oligomeric polyphenols are rendered bioavailable in the gut,
which cellular pathways they effect in which cell type and how their presence in the food impacts on
diverse biomarkers of health and disease(s)). Such knowledge will be useful to address questions
of age-adequate nutrition, lifestyle, supplementation and delivery. It may even provide certain leads
for the design and development of chemopreventive or therapeutic agents and the appropriate
“NutRedOx toolbox” to assess their quality for health.
Ultimately, the progress anticipated can be used for further product development by producers and
industry, e.g. for functional foods, food supplements for G50+, redox modulating therapeutics and
even for agricultural applications (animal health, green pesticides etc.). Such economic benefits will
be complemented by potential improvements of food and lifestyle habits in the wider population,
where public outreach measures will be most relevant.
The level of risk in networking is low due to strong interest in the NutRedOx Atelier and other
networking activities. The Action is designed to expand, yet expansion is limited naturally by the
focus on redox active components and the need for specific, mostly analytical methods. It is also
impossible that the Action will fail to produce scientific results, as the topics addressed are truly “hot”,
the cutting-edge research and core expertise will be involved, and the “NutRedOx Centre of
Excellence” will combine the most modern (analytical) technology to investigate the topics at hand.
The experience to perform internationally visible research, also to train emerging scientists and to
conduct various public outreach measures, is a guarantee for delivering the obtained scientific
results. In training, the considerable number of junior scientists involved will lower the risk that
training and research becomes inadequate, boring or an (over-)burden to individual junior
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researchers. Their roles in the network are important but well defined and limited, and above all, they
are still under the firm control of their individual supervisors (“added value” for them by the network
will include networking, cooperation, mobility and attending meetings and training events). The public
outreach measures are designed to achieve socio-economic impact, the fact that the topics covered
are of immense public interest and an ample experience with engaging the public and filling lecture
halls with a lay audience when discussing issues related to nutrition, lifestyle, health, ageing and
illnesses, make them realistic. New unconventional ideas and methods of communication (e.g. social
media) will be added as part of modern communication. There is also no risk of engaging Industry,
as most members can rely on the presence of technology transfer offices to channel the involvement
of industrial members and to ensure that no “useful” discovery will escape attention.

3. IMPLEMENTATION
3.1.

Description of the Work Plan

3.1.1.

Description of Working Groups

NutRedOx will benefit from existing, well-functioning cooperations and structures, which will be
expanded within a new consortium of members from across the EU and beyond (including ITCs and
IPCs). In Month 1 the NutRedOx website will be activated and the “NutRedOx Centre of Exellence”
formally announced / inaugurated. The various actions will then be initiated by a first network-wide
gathering in Month 4, which will be organised by one local Chapter of the network. This gathering
will be advertised widely and ultimately will provide the platform for intensive exchanges, networkbuilding measures, cooperation and additional members to join.
Subsequently, NutRedOx will perform its actions under the umbrella of the “NutRedOx Centre of
Exellence” which will harmonize the individual, yet closely interwoven actions of four individual
working groups (WGs) working towards the objectives defined for the network. Those WGs
represent loose clusters of research, temporarily formed to streamline research (often along themes
or disciplines), but always be open to change and restructuring. Individual WGs complement each
other in science, the management of the scientific process and the various dissemination activities
and participation in the WGs is not mutually exclusive.
Overall tasks: All WGs (apart from WG1) will engage in research, training, technology transfer and
public outreach. WGs in turn will organize the one major network-wide gathering per year. These
meetings will be held under the specific theme of the WG organizing the meeting and foster the
exchange of research, and the planning of further activities. They will provide time for network
management and will also feature a public outreach component. Each WG will also hold smaller,
WG specific but network-wide-open workshop-like meetings (NutRedOx Summer Schools) for junior
scientists of the entire network, which will focus primarily on early stage researchers and besides a
lively exchange of research will also provide good time for extensive training.
WG1: Network building and management
WG1 will deal with the more administrative tasks of NutRedOx, which are crucial for the success of
the network. Besides the coordinator, this WG will initially involve all members enrolled in the network
in Month 1. WG1 will by streamlined during the first NutRedOx meeting in Month 4, when it will also
constitute the Management Committee (MC) of the Action. WG1 will organize the communication
across the network, including the NutRedOx website. It will link the individual, well-defined actions
of the project with the more flexible realisation of the “NutRedOx Centre of Excellence”. It will, for
instance, coordinate the various meetings, seminars and workshops. WG1 will accompany
technology transfer and interactions with companies where necessary. It will also take an active role
in the various public outreach measures. Furthermore, this WG will monitor progress and engage
with journals to commission reviews, a Special Issue or book project. WG1 will also represent the
“trouble-shooter unit” in charge of identifying, addressing and ultimately resolving any issues or
conflicts in an effective, democratic, open and amenable manner. In essence, WG1 will be “staffed”
by the NutRedOx Core Group and involve other volunteers from the Management Committee (MC)
(see 3.1.3.).
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WG2: The impact of nutrition, lifestyle and redox active secondary metabolites on the
organism
This WG will consider the impact of redox active food and individual food microcomponents,
especially polyphenols, oxysterols and various organic sulfur compounds (including the recently
discovered inorganic Sx2- polysulfide species) selected from different sources across Europe as well
as newly designed functional foods, on healthy, ageing animals and humans, as well as on humans
and animals suffering from age-linked diseases, such as diabetes, neurodegenerative disorders or
inflammatory related diseases. The focus will reside firmly on a better understanding of individual
molecules and their impact on the organisms, bearing in mind that compounds never act alone yet
that whole-diet approaches also cannot access the kind of information on the molecular level, which
is relevant for nutritional intervention or supplementation.
As part of the top-down approach, in the first step, biomarkers will be defined and considered as
indicators of a changing health, including markers indicative of the preservation or regaining of
health/disease states, the retardation of degeneration and the maintenance or recovery of certain
(functional) capacities. Such markers may be based on morphology or function, but also on an
adequate blood or tissue analysis, or may be related to nutrigenomic events. The relationship
between dietary intake, lifestyle and socio-demographic determinants on one-side and plasma levels
of specific biomarkers (bioactive lipids, proteins, redox state) on the other will be also assessed.
Chemists will form an integral part of this WG as they will provide chemically pure compounds for
studies, either by isolation or total synthesis and perform the analysis of biomarkers and other
modified biomolecules, such as proteins or enzymes, for instance by employing mass spectrometric
analytical methods.
WG3: Impact on and by the microbiome
Whilst the direct impact of such food and its components on the organism is of prime importance, a
particular focus will also reside on effects on the structure (composition) and function (physiology)
of the organism’s microbiome. The latter changes in ageing organisms, yet remains prone to “tuning”
by nutrition and nutritional components, a fact that is often underestimated. Indeed, nutrition and the
microbiome control each other, i.e. the diet can change the microbiome, which in turn metabolizes
the individual components of the diet. This interplay impacts significantly on the health of the host,
especially in ageing or aged organisms, as recently highlighted by a series of key publications in
Nature. Whilst WP2 will consider the impact of redox active nutritional components on the body’s
biomarkers, WP3 will monitor the changes of the composition and function of the corresponding
microbiome (in a nutshell, WP2 looks primarily in the blood, WP3 in the turd). Additional links arise,
of course, from the metabolic action of the microbiome, which will effect the food components. Hence
isolated microbiomes will be cultured and used to metabolize redox active food components, in
parallel with similar metabolic studies in liver homogenates, in order to identify putative metabolites
from the parent nutritional components.
WG4: Intracellular Diagnostics
Whilst WG2 will focus on changes on the organism as a whole and WG3 will consider the impact on
the microbiome, WG4 will investigate changes at the cellular level. Such cellular events are often
indicative of changes to the whole organism, and in may ways bridge the gap - in vivo and also in
our understanding - between the individual compound on one side and its complex interactions with
the organism on the other. A diverse array of cell-based analytical techniques will be assembled to
investigate how individual substances, either alone or in combination, act on cells and interact with
relevant cellular constituents, including the genome and epigenome. The topics of WG4 bring in
another barrage of bioanalytical techniques, which include emerging proteomic and (nutri)genomic
methods, the latest molecular cell and fluorescent based staining and imaging techniques as well as
Live Cell Imaging and chemogenetic screening to obtain a more global assessment of events. This
WG will also investigate redox related nutri-epigenetic events.
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3.1.2. GANTT Diagram
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Deliverables
Action (WG)

N°

Deliverables

WG1

D.1

Formal establishment of the “NutRedOx Centre
of Excellence” with press release in Month 1

WG1

D.2

Kick-off meeting in Month 4

WG2, WG3, WG4

D.3

Summer Schools with research, training,
management, and public outreach components,
open to around 100 junior scientists

WG2, WG3, WG4

D.4

Joint interdisciplinary, multicentre research,
mobility of emerging researchers, training by
exposure and experience

WG2, WG3, WG4

D.5

Mobility of (junior) staff to promote cooperation
in training and research

WG2

D.6

Joint research and publications at level of
whole organisms, definition and monitoring of
biomarkers

WG3

D.7

Joint research and publications on the mutual
interaction between nutrition and nutritional
components and the gut microbiome and its
metabolizing ability in the elderly, comparison
to liver metabolites

WG4

D.8

Joint research and publications at level of cells,
targets, signalling pathways, mode(s) of action

WG2, WG3 and WG4

D.9

Publication of one jointly authored review each
year

WG1, WG2, WG3
and WG4

D.10

Final meeting, reporting, joint publications
(Special Issue, book project)

WG1, WG2, WG3
and WG4

D.11

Technology transfer with industry (focus on
SMEs,
possible
patent
protection
of
commercially relevant discoveries)

WG1, WG2, WG3
and WG4

D.12

Public outreach via open lectures, and
workshops, regular Café Scientifiques and
appearances in newspapers, radio, TV, usually
in simple local language and hence organized
by local Chapters (members or groups of
members) of the network
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3.1.3. PERT Chart (optional)

Overview of the NutRedOx structure and main activities. The individual members (which include groups
from ITCs) form the Management Committee (MC) and group within the individual Working Groups (WGs).
The NutrRedOx Core Group with the WGs members will constitue the multisite NutRedOx Centre of
Excellence. The latter serves as crystallization point for the individual NutriOxNutRedOx actions, which are
overseen by the MC. Those include a variety of measures (network meetings, WG meetings, designated
secondments and NutRedOx lectureships) and various forms of output and dissemination, including research,
training, technology transfer and public engagement.

16

3.1.4. Risk and Contingency Plans
As elucidated to in section 2.3., the level of risk of failure in any of the major activities of the network
is low. Nonetheless, “safety-nets” have been built into the NutRedOx network to ensure a smooth,
amenable and successful running of its actions. First of all, the NutRedOx Action is built on existing,
albeit more limited joint activities by several of the members, in some cases dating back a decade
or more. Secondly, NutRedOx devotes an entire WG just to running the network and also contains
a firm management structure linking it to the emerging “NutRedOx Centre of Excellence”. This WG
will implement an efficient management structure to ensure that any risks can be identified and
resolved swiftly. Thirdly, NutRedOx relies on two pillars of participation, which will ensure that risks
are identified early on and can be resolved harmonically and with expert advice. Those pillars are a
thoroughly democratic and transparent management structure on the one side and an external
advisory board of international experts on the other. Fourthly, participation of researchers, joint
research and also joint dissemination will be ensured by the formal “assignment” of individual PhD
and postdoctoral researchers (including junior faculty members) to the NutRedOx Action. Those
assignments are designed to add value to the career of those involved, and the individual supervisors
will keep a jealous watch over progress and that no one becomes overwhelmed or distracted by the
network’s activities. Fifthly, there is no risk of “exclusion” as the theme of the network is attractive to
many researchers across Europe and beyond and the doors are always open for additional groups
to become involved. The location of the members and of the various meetings will also ensure a
good geographical spread, turning it easier for additional members to join. Sixthly, the combination
of different disciplines and layers of (biological) complexity guarantees scientific success. Seventhly,
the members can rely on expert advice for industrial contacts in form of technology transfer offices.
Eightly, public engagement is ensured by the members’ press offices, which provide the expertise
to plan, advertise and run open, public events. And finally, in a - highly unlikely - worst case scenario
that one of the WGs 2-4 would be entirely unable to produce any tangible results, the members
affected are at the same time embedded in other WGs as well, and hence will be able to change
scientific focus and direction fairly easily.

3.2.

Management structures and procedures

NutRedOx will be governed democratically by the NutRedOx Core Group (CG) which will be
composed of the Management Committee (MC, which by definition will include representatives
from all members and will oversee the project-specific, well defined activities of the network). The
CG will meet annually as part of the NutRedOx network wide meetings and deal with major network
business (such as direction of research, contacts to industry, approving secondments and instigating
dissemination activities) in an open, transparent, inclusive and democratic manner. Its proceedings
will be recorded and archived by the -Action Chair. At the same time, the CG will direct the multisite
“NutRedOx Centre of Excellence”.
The MC CG will deal continuously and ad hoc with the research and training activities of the WGs,
mostly via e-mail and other forms of electronic communication.
The CG will constitute of MC members who will be nominated and elected in Month 1 and Month 2
by all members and will then join the network’s activities (Workshops, Conferences, providing
research lectures and training Schools etc, also from IPCs). The members of the CG among
themselves will choose freely one who will act as ombuds(wo)man.
Besides the CG and MC, there will be in charge of daily network business (e.g. dealing with internal
and external queries, administration, finance, recording, contacts to potential new members,
companies, sponsors and the media). The CG will be elected from the MC members at the kick-off
meeting and will be chaired by the NutRedOx Chair who will also represent the first port of call for
any queries. The Chair will also be elected by all MC members at the kick-off meeting.
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3.3.

Network as a whole

Besides its regular network-wide gatherings and Summer Schools, which will clearly form the
highlights of the annual NutRedOx calendar, the Action will also engage in extensive mobility
measures in form of secondments for PhD students and postdocs and specially branded
NutRedOx Lectureships for junior faculty members. These measures will enable emerging
researchers at different stages of their careers to move within the network, to attend the NutRedOx
meetings, seminars and workshops, and to acquire and to introduce new techniques. Such mobility
will ultimately fuel cooperative research and dissemination. It will form a major aspect of networking
activities and also the “NutRedOx Centre of Excellence”.
Indeed, the ambitious umbrella of a Centre of Excellence with its well-devised management structure
has been chosen in order to attract more - but reasonably chosen and numbered - members from
across the EU and neighbouring countries, and also to serve as a vehicle outlasting this more limited
initial. Action as far as research, training, technology transfer, public outreach and sustainable fundraising are concerned. This Centre will provide an attractive platform for emerging scientists to
engage. Indeed, each of the four Summer Schools will feature a specific NutRedOx Training
Package for junior scientists, which besides the usual thematic scientific training workshop of the
WG organizing the School will include (1) the Avenue to Good Research (workshops on timemanagement, literature mining, good laboratory practice, communication), (2) Science and Society
(aspects of ageing and implications of demographic changes, bioethics, socioeconomic aspects of
science, environment), (3) Science and Industry (workshops on IPR, patenting, commercialization,
business plans, fundraising), and (4) Career Building (workshops and individual coaching for ECIs
). As NutRedOx also sees itself as a tool to “unlock” new nutritional components of countries beyond
Europe (indeed, most of the currently fashionable healthy foods come from Africa, Asia, Pacific
Islands or South America), and at the same time also a fine platform to engage with colleagues from
countries with a nascent scientific (infra-)structure, the Centre will keep its doors particularly wide
open for members from ITCs and also from IPCs.
The gender balance of the Action and involvement of ECIs will be permanently addressed by the
CG and MC. This COST Action will invite additional young scientists of the teams involved to the
meetings and Training Schools. Young scientists will also be encouraged to give oral presentations
at all Action meetings. They will also act as chairs of some sessions at the meetings and Schools.
This will be a unique opportunity for them to gain such an experience in a friendly environment.
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