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Figure 25: Biosafety Level 4 Laboratory

During 36 months, the ERINHA Preparatory
Phase will focus on i) Political and financial
commitments from national, European or
international concerned entities to support
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construction, ii) Identification of relevant
sites in Europe for new BSL4 construction or
major upgrades, iii) Establishment of a
secured and validated financial plan for
construction, iv) Definition and
implementation of an appropriate
governance and legal framework, V)
Harmonisation, standardisation and
dissemination of SOPs related to L4
biological resources management, biosafety
and biosecurity issues, iv) Definition and
implementation of standardised training
programmes for operating in BSL4 facilities,
vii) Identification of ERINHA’s users and
organisation of users access rules. These
achievements will allow ERINHA project to
reach the legal, financial and technical
maturity to move to construction phase.
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1. Name and descriptive title

ERINHA - European Research Infrastructure on Highly Pathogenic Agents

2. Short description of new Rl or major upgrade and main characteristics

In the context of the emergence and re-emergence of infectious diseases involving highly
pathogenic microorganisms, there is a crucial need for Europe to be well prepared to face any
pandemic threat. It is thus necessary for European countries to have enough BSL4 laboratories
at one’s disposal to fully manage diagnosis and development of prophylactic and therapeutics
means against these types of pathogens. European BSL4 capacities have been poorly
developed, even if recent efforts have been made to face potential bioterrorist attacks.

In this context, there is a real need to create an adapted and coordinated pan-European BSL4
task force in order to face any BSL4 classified pathogen related pandemic. Objectives of such
pan-European task force are to increase the: development of diagnosis, basic and finalised
activities, biological resources management and training activities.

To reach these objectives, the initiative proposes to create a task force by conducting five
main actions:

To build additional BSL4 areas on existing sites

The first one concerns the building of additional BSL4 areas on already existing BSL4
laboratories sites. The building of these new areas will permit to create and manage biological
resource centre as recommended by OECD
(www.oecd.org/document/36/0,3343,fr_ 2649 34537 3877720060 _1_1_1_1,00.html) to
separate diagnosis activities from basic research and R&D ones, to include capacities to work
on bacteria and to increase animal facility capacities. All the existing European BSL4

laboratories will be involved in this action.

To build new BSL4 structures

Italy (National Institute for Infectious Diseases L. Spallanzani, Istituto Di Ricovero e Cura a
Carattere Scientifico (IRCCS), Rome), Germany (Bernhard Nocht Institute for Tropical
Medicine, Hamburg; Robert Koch Institute, Berlin) and Netherlands (National Institute for Public
Health and the Environment (RIVM), Bilthoven) are planning to build new BSL4 laboratories
and are involved in the initiative.

Since most of existing or planned BSL4 laboratories are located in Western Europe (United
Kingdom, Sweden, Germany, ltaly and France), the building of two more BSL4 laboratories in
Eastern Europe (for example: Poland, Austria) will be examined.

To build support infrastructure

In order to help European countries that do not have BSL4 capacities to participate to the fight
against BSL4 classified pathogens, it is of main importance to give access to such
infrastructure to scientists from these countries. Moreover, at present time, most operators or
on site users of BSL4 laboratories are mainly virologists belonging to the basic research
community. However, it is clear that to solve health problems related to infectious diseases a
multidisciplinary approach, involving for example academic immunologists and other
community such as industry is needed and that more research teams need to have access to
BSL4 facilities. Capacities to host scientific visitors in terms of experimental areas outside
BSL4 laboratories and offices are needed. The building of such infrastructures in existing or
future BSL4 laboratories will be included in the creation of ERINHA infrastructure.

141



Biological and Medical Sciences

Thematic Working Group E S F R | B M S Re pO rt 20 1 O

To organise the users access to the ERINHA infrastructure

To ensure that the infrastructure is efficiently exploited by the European scientific community,
the access to the infrastructure will be organised and access rules will be defined.

To create coordination capacities

To avoid any redundant activities, to promote efficient collaborations and to facilitate exchange
of information and experience, a specific body in charge of the coordination of all the activities
related to highly pathogenic agents at the European level will be created.

3. Scientific Case

Health context

Several emerging and re-emerging infectious diseases including viral haemorrhagic fevers
such as Ebola, viral encephalitis like Nipah and others could have a major burden on socio-
economic development in the developing countries and through migrations and global travels
increasingly threaten the population of Europe as well. These microorganisms highly
pathogenic for humans are classified as biosafety level 4 (BSL4) pathogens and must be
handled in high-security BSL4 laboratories.

Until now, only BSL3 pathogens such as SARS and avian flu epidemics have represented
worldwide threats. But these emergences have demonstrated the reality of the infectious threat
and our vulnerability in front of emerging or re-emerging infectious diseases. Moreover, the
reality of the bioterrorist threat which includes the use of highly pathogenic micro organisms,
such as BSL4 pathogens, must also be taken into account.

Finally, BSL4 classified pathogens are only, at the current time, represented by viruses and all
BSL4 laboratories are designed and equipped for the handling of viruses. Yet, many experts do
not exclude that within the near future other emerging microorganisms such as multi-resistant
bacteria (like Mycobacterium tuberculosis) could be classified as BSL4 pathogens. This would
lead to main modifications in the organisation and equipment of all the BSL4 laboratories.

Definition of the needs

In this context, the scientific challenges are enormous and the survey and study of these
agents are needed. The implementation of such strategy implies the development of diagnosis,
basic and finalised research activities.

Diagnosis is essential for survey and characterisation of the pathogen as well as for the
constitution of a collection. Basic research is of great importance for definition of therapeutic
and prophylactic targets and finalised research is necessary for the development of diagnostic,
prophylactic and therapeutic tools. Specific training of all BSL4 users is also of importance to
ensure maximum biosafety conditions. Finally, the constitution of BSL4 pathogens collection is
essential for the achievement of all the activities cited below. All these activities are closely
linked and to reach the needed high international level of excellence, each member must be
able to cover all of them, in the highest quality manner.

At the present time it is very difficult to define precisely the needs in terms of infrastructure and
a clear assessment in this field will be needed. However, we have learned from the recent
avian flu and Chikungunya outbreaks. The first lesson has been that the disposal of diagnosis
capacities was not sufficient to solve the problem. Indeed, after identification of these
pathogens, it has been necessary to initiate research programme to try to develop prophylactic
and therapeutic means. Concerning the Chikungunya outbreak in “La Reunion”, more than 10
BSL3 laboratories, including animal facilities, have been activated, in France only. Even though
the virus has only threatened the south part of Europe, BSL3 laboratories have been solicited
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all over Europe. In the case of H5N1 threat, even if no human cases have been detected in
Europe and no inter human contamination demonstrated, over 20 BSL3 laboratories had to
work on the virus.

Moreover, capacities for testing new vaccine or new therapeutics tools on animal models
remain insufficient since for example only one BSL4 laboratory in Europe (Lyon, France) has
the capacities to work on non human primate models.

Another issue has to be taken into account: each 12 or 18 month BSL4 facilities have to be
closed for approximately 2 months for global maintenance, limiting then the capacity of
activities.

Taking into account all these remarks, it seems clear that with only few number of BSL4
laboratories Europe would not be able to face a real BSL4 classified pathogen pandemic
situation. Thus, there is a crucial need to have more BSL4 spaces and also experts available.
Most of the existing BSL4 laboratories host only research and diagnosis activities and lack
biological resources management and training capacities. It thus implies building of additional
BSL4 areas for implementation of all activities including increased hosting capacities.
Moreover, BSL4 laboratories are located within Western Europe and even if it is of interest to
provide with such infrastructures one more western country like Spain, a broader distribution of
these infrastructures involving one or two more BSL4 laboratories in Eastern Europe would
also be very efficient for fighting infectious diseases.

Potential users

Most users or operators of existing BSL4 laboratories are virologists who belong to the basic
research community. It seems of major importance to be in situation to develop adapted
scientific programmes that scientists belonging to other scientific specialties such as
immunologists or chemists and to other community like industry can have access to BSL4
facilities. Of course access must be given, under specific security processes, at the
international level.

Conclusion

To conclude, it is virtually certain that as the creation of BSL3 facilities and networks for the
study of HIV in the 80s led to major scientific discoveries, the increase in BSL4 laboratories
capacities and the reinforcement of coordination efforts will have a major impact on our
knowledge of high pathogen infectious mechanisms and on health progress.

The ERINHA infrastructure, described in the proposal, will permit to address scientific urgent
questions in term of diagnosis, prophylaxis, therapy and to face efficiently the emergency of
new viruses.

4. Concept Case

The 5 main actions that are proposed to reach our objectives (to increase research, diagnosis,
management of biological resources and training capacities of the European BSL4 laboratory
network) concern the building of new BSL4 area on existing BSL4 infrastructure sites, the
building of new BSL4 laboratories, the building of support infrastructures and the creation of a
European coordination body.

The conceptual design of a BSL4 laboratory

Each BSL4 laboratory needs to be designed and scaled to host the four main activities needed
to fight infectious diseases: diagnosis, microorganisms collection, research and training. All
these activities cannot be performed in the same area. Diagnosis activities must be separated
from research to avoid any false diagnostic results that could be generated through sample
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contamination with concentrated viral preparation used for research activities. Moreover, since
no efficient manufactured diagnostic tools are available for BSL4 pathogens, the diagnostic
room must also be designed to integrate GLP (good laboratory practice) standards for the
production of reagents. Since diagnostic activity will generate additional strains and because
collection must also be protected from any contamination, the collection room must be closely
linked to the diagnostic room. The research units must be designed to accommodate at the
same time experiment involving different microorganisms. Because research units are used for
research activities and also for training, it has also to be scaled and equipped with enough
emergency exits to avoid limiting accesses. Animal facilities can be directly linked to research
unit and must be scaled and designed to house all pertinent and permitted animal models.

Of course, activities involving BSL4 pathogens are very dangerous and sensitive, and each
BSL4 laboratory holder has to define and set-up specific security plans. Security is one of the
expertises that will be shared and implemented between all BSL4 units. This implies to create a
specific workpackage in charge of security aspects which will be shared with all new
participants.

In each case international standards will constitute the references for conception of new BSL4
areas as well as for quality, biosafety and biosecurity management. International guidelines
such as the WHO guideline for the safe transport of infectious pathogens
(http://www.who.int/csr/resources/publications/\WHO CDS CSR LYO 2004 9/en/),

the Laboratory Biosafety Manual Third Edition
(http://www.who.int/csr/resources/publications/biosafety/WHO CDS CSR LYO 2004 11/en/),
the Centers for Disease Control and Prevention (CDC) biosafety guideline
(http://www.cdc.gov/od/ohs/biosfty/biosfty.htm)

or the recommendation guideline for biological resource centre edited by OECD
(http://www.oecd.org/document/36/0,3343.fr 2649 34537 3877720060 1 1 1 1,00.html) will
be used in the conception, building and management of the new BSL4 infrastructure.

Building of additional BSL4 areas on existing sites

For each existing laboratory an analysis of the capacities will be performed and compared to
the needs before a proposal is established. For each, addition of diagnostic room,
Bioinformatics Research Centre (BRC) room, research area and animal facility will be studied.
National regulation will always be taken into account.

Building of new BSL4 structures

Concerning the building of new BSL4 laboratories, the project will integrate all the new design
and organization concepts gained from the past experience of current holders, including the
integration of capacities for animal models development.

Buildings support infrastructure

In each involved institute a specific study for building of support infrastructure will be
performed. The study will take into account needs in term of space, but also specific needs to
host multi-disciplinary research teams.

Organising the users access to the infrastructure:

The access organisation to the ERINHA infrastructure will be defined for partners and external
users. It will rely on the elaboration of access rules which will be based on the evaluation of the
partners and external users' needs. Drafts of agreement related to access rules between
countries will be elaborated.
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Creating coordination capacities

This RI will of course need the implementation of centralised external governance that will have
to coordinate the activities. The coordination in case of pandemic outbreak is of main
importance since it will lead to an efficient dispatching and control of all activities required to
face such situation. For this, a management structure including a steering committee and a
scientific advisory board will be implemented. During the Preparatory Phase an additional and
specific project team, including a dedicated project manager, will be created. Organisation of
specific workpackages in charge of management of experimentation, diagnosis, biosafety,
security, ethic, legal and societal issues. Of course the coordination body will set up strong
links with the European Centre for Disease Prevention and Control (ECDC) for the
management of BSL4 classified pathogens related outbreak.

It is of note that European coordinated networks concerning high-security facilities (European
Network of P4 laboratories (EURONET-P4/ENP4Lab), European Training for Infectious
Disease Emergencies (ETIDE), European Network for Diagnostics of "Imported" Viral Diseases
(ENIVD)) have now been created. ENP4Lab, that has replaced EURONETP4
(http://www.euronetp4.com/), is a European Union project sponsored by the DG-SANCO Public
Health programme that networks European BSL4 laboratories. It aims to enhance cooperation,
communication and exchange of information between BSL4 laboratories in Europe with a
specific focus on biosafety and biosecurity issues and diagnosis activities. Since that project
gathered all existing and future BSL4 laboratories, it could constitute the frame of the
coordination body.

Moreover, biobanking and investigation of samples that may contain BSL4 pathogen is
essential to study pathogen host interaction as a basis for new diagnostics and therapies. In
this way and collaboration with the Biobanking and Biomolecular Resources Research
Infrastructure (BBMRI, http://www.bbmri.eu) a concept will be developed for biobanking of
human biological samples containing high risk pathogens.

The distributed European infrastructure will not work with complementary BSL4 units but will
take advantage of distributed competences and expertises in all the European space.

5. Further information, including strategic importance to ERA

In the frame of a European BSL4 network constitution, sharing information and harmonising
processes are essential. In this view, three actions could be developed:

1. Harmonisation of the internal information management processes, particularly in the
fields of the quality assurance, the biosafety and biosecurity risk assessment;

2. Standardisation of the identification and the description of the biological material in
order to provide data through common description formats and standard exchange files
(e.g. eXtensible Markup Language (XML)) for classified and free access catalogues;

3. Creation of an e-infrastructure, with different levels of security including highly secured
level for BSL4-authorised-staff only, which gives, among other data, the availability of
diagnostic rooms and animal facilities of the network members, in case of emergency.

Of course, exchanging all information, especially those classified as sensitive or confidential,
through e-infrastructure is difficult but possible to secure. However, all activities and related
information conducted in BSL4 laboratories do not need highly secured exchange channels.
Taking into account all these features, an efficient service oriented e-infrastructure for the BSL4
network can equip European Research Infrastructures with a unique virtual BSL4 facility.

Existing websites would be, of course, invited to join the network, e.g. EURONET-P4 website
(http://www.euronetp4.com/).
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6. Identification of other socio-economic impacts

The health sector is one of the main economic sector and large investments are made to fight
diseases on a global scale. In this field, infectious diseases control is one of the main
challenges which requires the development of new drugs, vaccines, and diagnostics tools.

As explained below, the main missions of such infrastructures can be divided into 4 categories,
diagnosis, research, biological resources management and also training. Training of people
that will work in such laboratories is of great importance since each action to be done can have
major health consequences and must then be previously calculated and described in a specific
procedure guide. Training of people implies also that time and space must be available and
managed. To reach such objectives broad and well organised BSL4 area must be available. It
includes the separation of research activities from diagnosis and resource management ones.

Concerning involvement of industries, it is of note that, the close relationship that currently
exists between some existing BSL4 structures in Europe and health industries has
demonstrated its capacity to help industrial development as well as the crucial role it plays in
the success of these developments. This acquired experience should be useful to reinforce and
increase the collaborations between research and industrial actors of the domain. To facilitate
and encourage such associations an increase in infrastructures and biological resources
circulation capacities would be of first importance.

7. Commitments/maturity: Which states/organisations have demonstrated
interest/commitment in supporting and/or funding the proposal?

Europe has already a history in the study of highly pathogenic microorganisms as
demonstrated by the existence of BSL4 laboratories in some European countries, by
networking activities in that field and edition of guidelines as well as exchange or information
for the management of biosecurity and biosafety issues.

Existing European Infrastructures

There are 6 identified existing running BSL4 laboratories in Europe that are classical partners
of European networks. The first ones were constructed in UK (Porton Down,
http://www.hpa.org.uk/cepr/specialpathogens/default.htm) and Germany (Marburg and
Hamburg). Within the 90s 3 other countries have built such facilities, France with the Inserm
Jean Merieux P4 Laboratory in Lyon, Italy in Rome at the L. Spallanzani hospital and Sweden
in Solna at the Swedish Institute for Infectious Disease Control. All of them are supported by
governmental funds.

Future BSL4 laboratories already planned

Moreover, in front of emerging infectious diseases threat some European countries already
planned to build new BSL4 laboratories within the coming years. In ltaly, a large BSL4
infrastructure including clinical facilities to house and treat infected patients and a BSL4
laboratory is under construction at the L. Spallanzani IRCCS in Rome to replace the existing
one. In Germany, a new BSL4 laboratory is under construction in Hamburg at the Bernhard-
Nocht-Institute for Tropical Medicine to replace the small old one, and the building of a new one
is planned in Berlin at the Robert Koch-Institut. The building of all these new infrastructures
is supported by governmental funds.

Networking activities

Since 9/11 and more recently with the SARS and avian flu emergencies European countries as
other countries all over the world have realised that highly dangerous microorganisms
emergency can represent a serious threat. Concerning BSL4 classified pathogens, this
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awareness has lead to the creation and funding in 2004 for 3 years of a BSL4 laboratory
network entitled (http://www.euronetp4.com/). This action has been renewed for 3 more years
in 2007 through the funding of ENP4Lab. The main outcomes consisting in harmonisation and
standardisation of practices within biosafety and biosecurity domains to ensure a better
interoperability and comparison of results. The partners of the project are Italy (National
Institute for Infectious Diseases L. Spallanzani IRCCS, Rome), Germany (Bernhard-Nocht-
Institute for Tropical Medicine, Hamburg, Philipps-Universitaet Marburg, Marburg), United
Kingdom (Health Protection Agency, London), Sweden (Swedish Institute for Infectious
Disease Control, Solna) and France (National Institute for Health and Medical Research, Lyon).
Observers have also been integrated in this project (Osterreichische Agentur fiir Gesundheit
und Ernahrungssicherheit Spargelfeldstrale 191, Wien, Austria, Robert Koch-Institut, Berlin,
Germany, National Institute for Public Health and the Environment (RIVM), Bilthoven,
Netherlands). Within the recent past, other networking project (ETIDE; ENIVD) mainly focusing
on the diagnosis of BSL4 classified pathogens were funded by EU. ETIDE
(http://www.etide.eu/default.aspx) project funded by the DG Health and Consumer Protection
since 2006 for a 3 years period aim to produce a training programme and training materials
specifically to enhance European capacity to recognise and respond effectively and in a
coordinated fashion to infectious disease emergencies. The ENIVD project
(http://www.enivd.de/index.htm) funded by the DG SANCO aims to exchange and gather
information that can improve the diagnostics of "imported" viral diseases in Europe. Members
of the ENP4Lab network participate to these 2 EU projects.

Guidelines for biosafety and biosecurity issues:

Since activities involving BSL4 pathogen are very dangerous and sensitive, each BSL4
laboratory holder has been obliged to define and set up specific security plans. All these plans
have been based on recommendations included in international guidelines such as the WHO
guideline for the safe transport of infectious pathogens
(http://www.who.int/csr/resources/publications/WHO CDS CSR _LYO 2004 9/en/),

the Laboratory Biosafety Manual - Third Edition
(http://www.who.int/csr/resources/publications/biosafety/WHO CDS CSR LYO 2004 11/en/),
the CDC biosafety guideline (http://www.cdc.gov/od/ohs/biosfty/biosfty.htm), or the
recommendation guideline for Biological Resource Centre edited by OECD
(http://www.oecd.org/document/36/0,3343,fr 2649 34537 3877720060 1 1 _1_1,00.html).

Of course security expertises have been gained by the past by all BSL4 laboratory holders and
will be shared by all future BSL4 units.

Organisations that have demonstrated interest in supporting the proposal:

All institutes holding BSL4 laboratories are concerned by this initiative and have been
contacted. Most of them, like the National Institute for Public Health and the Environment
(RIVM) in Bilthoven (Netherlands), the Health Protection Agency in London (United Kingdom),
the Swedish Institute for Infectious Disease Control in Solna (Sweden), the “Osterreichische
Agentur fir Gesundheit und Erndhrungssicherheit Spargelfeldstral3e” in Vienna (Austria) and
the National Institute for Health and Medical Research in Lyon (France) have expressed their
interest in this proposal. Some others that have already build or are building new BSL4
laboratories like the Bernhard-Nocht-Institute for Tropical Medicine in Hamburg (Germany) or
the National Institute for Infectious Diseases L. Spallanzani IRCCS in Rome (ltaly) are mainly
interested in the networking activities included in the proposal.

ERINHA now gathers relevant and complementary expertise of key partners and associated
partners from 15 countries across Europe, including all 6 identified existing running BSL4
laboratories, research institutions and national ministries, as well as key personnel and
organisations from BBMRI (of course, all other key stakeholders not yet identified would be
integrated in the project during Preparatory Phase.
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Figure 26: Overview of ERINHA Partners

Three European countries, Italy, Germany and the Netherlands have already committed funds
to build new BSL4 structures. All the countries that have or plan to have BSL4 laboratories
have committed to ensure operation cost of their national infrastructure (see Figure 26).

8. Costs for construction, operation and decommissioning, indications on
project financing.

Preparatory cost:

For the 3 years of Preparatory Phase a team of 3 permanent people including a senior scientist
as project manager, an engineer and a secretary will be constituted. Consultation of architects
and consultants firms will also be needed. The estimated cost of this phase is 4.4 Mio €.

Construction cost:

The estimated surface area that will be added to existing BSL4 laboratories is 100-200 mZ. The
one for new BSL4 laboratories including all activit;/ capacities is 350 m?. Based on our recent
experience, the construction cost of a 100-200 m“ BSL4 facility is 10 Mio € and the one of a
350 m? BSL4 facility is estimated at 15 Mio €. Thus, for the construction of additional BSL4
areas to existing BSL4 laboratories the cost will represent 60 Mio € (6x10 Mio €), for the
construction of new BSL4 laboratories the cost will reach 90 Mio € (6x15 Mio €).

The estimated construction cost of support infrastructures to existing and future BSL4
laboratories is 24 Mio € (12x2 Mio €).

Operation cost:
The operation cost of the French 200 m? BSL4 laboratory, excluding experimentation cost, is

2 Mio €/year. The total operation cost for 12 European BSL4 laboratories will thus be
24 Mio €/year.
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Decommissionin
Total preparatory Total construction cost Operation cost/year 'ssloning
cost cost
(of which already | (specify contributions (specify contributions by | (possible funders)
spent or committed or indicated possible funders)
committed) by possible funders)
4.4 Mio € 174 Mio € (50% from 24 Mio € (60% from
national funds) national funds and 20%
from private funds)

9. Timetable for construction, operation and decommissioning with duration and
possible starting dates.

Preparatory phase

During the Preparatory Phase, a detailed evaluation of needs for each existing and future BSL4
infrastructures will be performed. It will be followed by a design study phase of new BSL4 areas
including financial aspect. At the same time the coordination body, including centralised small
groups for coordination, will be defined and implemented. Finally, consultation of stakeholders
will be performed. The duration of this phase, based on our experience gained during the
building of existing BSL4 is estimated to be 3 years.

Construction phase

The construction phase will include the building of new BSL4 areas and support infrastructures
but also the validation of all new area and laboratories. The operational validation of BSL4
laboratories, that include technical validation of the infrastructure but also implementation of all
procedures, is a very important and obliged step before obtaining all authorisation to operate
the infrastructure. It can represent the longest step of the construction phase. As an example,
the French BSL4 laboratory in Lyon has been built in one year but the authorisation to operate
has been obtained over 2 years later. The estimated duration for the construction phase in this
project is 5 years.

Operation phase

Since BSL4 laboratories are regularly maintained and upgraded when needed, there is no
reason to limit the operation phase.

Preparatory Construction and Operation Decommissioning
phase validation phase
36 months 60 months

10. Reference: Person who has submitted the proposal and will follow up in
ESFRI.

Hervé RAOUL

LABORATOIRE P4 Inserm JEAN MERIEUX
21 avenue Tony Garnier

69365 Lyon cedex 2007, France
herve.raoul@inserm.fr
http://www.cervi-lyon.inserm.fr
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Table 14: Links between Research Infrastructures — ERINHA

BEMRI

EATRIS

ECRIN

ELIXIR

Infrafrontier

INSTRUCT

e-IRG

SSH

ESP

ENV

ENE

i

a4

of A

dd

a4

a4

Further specification
of the technological link

Further specification
of the thematical link

Short statement for further specification
(last update February 2010)

Link between BBMRI and ERINHA in the
establishment and management of sample
collections and biorepositories associated
with BSL4 laboratories; and in the
harmonisation of quality, biosafety,
biosecurity procedures for work with
biohazardous samples including material
handling and exchange within collection and
repository centres

ERINHA will be the European structure
where antimicrobial drugs efficacy can be
tested on living risk group 4 pathogen. This
include those developped by EATRIS

Preclinical experiment test will be done and
data will be produced using ERINHA and
should constitute an input for development of
clinical test that could be performed through
ECRIN.

Linking biomedical and biological data
resources will facilitate the understanding of
diseases and lead to improved disease
management and preventive strategies.
ERINHA could contribute to the
implementation of a clatabase of biological
material from experiments conducted in
BSL4 laboratory, hosted through ELIXIR.

Study of risk group 4 pathogens protein
structure is often needed to better
understand pathogenic mechanisms. In this
view access to INSTRUCT will be of main
interest for ERINHA. On the other hand,
procluction of proteins from living risk group 4
pathogens for strucutural study to be perform
in INSTRUCT could be done in ERINHA.

Capacities development of cell and tissue
imaging adapted to the needs of BSL4
laboratories

ERINHA will be the European structure
where antimicrobial drugs efficacy can be
tested on living risk group 4 pathogen. This
include those identified through prescreening
by EU-openscreen. Some screening test that
requires BSL4 containment could be cdone
through ERINHA.

High capacity of e-data storage and analysis
for ERINHA, with different level of access
security

In the field, sampling activities are often
needed for epidemiological survey. For risk
group 4 pathogens, part of the analysis of the
samples could be done using ERINHA.

Biological resources centres

Development of antimicrobial products

Development of antimicrobial products

Biological information

Protein structure study

Cell and tissue imaging

Chemical resources

E-dlata storage and access

Epidemiological survey

Establishment and management of
biological sample collection

Biological material database
implementation

Capacities development of cell and
tissue imaging adapted to the needs of
BSL4 laboratories

Identification of targets/leads

High capacity of data storage and
analysis, with different level of access
security

Epiclemiological data sources
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4.6.3 European Infrastructure of Open Screening Platforms for Chemical Biology

(EU-OPENSCREEN)
T g

EU-OPENSCREEN ﬁ

ESFRI ROADMAP 2008

Preparatory Phase: 3.7 M€

L
Construction Phase: ~40 M€ .
Operation Phase: ~40 ME€ pa. 7
17 partners 3 :
WWW.eu-openscreen.eu

The EU-OPENSCREEN Preparatory Phase
forms the basis for the construction and
operation of a pan-European infrastructure
of open screening platforms for Chemical
Biology. EU-OPENSCREEN will bring
together leading laboratories from 12
European countries covering all aspects of
chemical biology from high-throughput
screening with a dedicated compound
library to assay development, chemical
synthesis for hit-optimisation, bio-profiling
and in vivo studies (see Figure 27), as well

as a central database, training for scientists Figure 27: Screening of bioactive small
and platform staff and dissemination molecules
activities.
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The infrastructure will be wused by
researchers from universities, research
institutes and SMEs across Europe, who
either have only limited in-house facilities or
no access at all to such resources and
expertise. The EU-OPENSCREEN
infrastructure will keep Europe at the
forefront of the Biological and Medical
Sciences and will stimulate industrial
research and commercial exploitation.

In order to prepare the creation of an
efficient network of centres which provide
users with optimal resources, the EU-
OPENSCREEN Preparatory Phase will
address the following issues:

» A user-focused access strategy.

» The physical infrastructure

requirements.

» Suitable data standards and the
framework for a database to archive and
make the results available to the
scientific community.
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A financial management plan for the
construction and sustainable operation
of the infrastructure in cooperation with
national funding bodies.

The legal approach regarding
intellectual property issues.

An appropriate legal and governance
structure.

The development of a chemical biology
education package to ensure adequate
training of scientists and platform staff.

A central chemical biology information
gateway in form of a website.

The dissemination of the business plan
to stakeholders and decision makers
and coordination with national funding
strategies.
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1. Name and descriptive title

EU-OPENSCREEN -
European Infrastructure of Open Screening Platforms for
Chemical Biology

2. Short description of new Rl or major upgrade and main characteristics

“Chemical Biology”, the systematic use of chemistry to explore biology, provides
unique means for unravelling complex biological processes. Its efficacy and impact
largely depends on the availability of a diverse and well-designed compound collection, the
availability of modern advanced screening technologies, chemistry resources, special cell
collections, and a comprehensive database and computing capacities. However, the required
infrastructure exceeds the capabilities of individual institutions or even countries; therefore it is
necessary to organise and implement the essential features on a large scale at the European
level.

EU-OPENSCREEN is an open-access infrastructure for the development of bioactive
small molecules. It includes a large collection of diverse compounds (at least 0.5
million), high-throughput screening (HTS) centres, hit optimisation facilities, and a
publicly accessible database combining screening results, assay protocols, and
chemical information. The integrated infrastructure will meet the needs for new
bioactive compounds in all fields of Life Sciences (human and veterinary medicine,
systems biology, biotechnology, agriculture, nutrition, etc.). In the field of biomedicine,
small molecules are essential for elucidating disease-relevant biological mechanisms. In this
way, the infrastructure will also uncover new target classes, e.g. by exploring protein-protein
interactions. In systems biology, bioactive compounds are used for perturbing complex
biological networks to test mathematical models. In the areas of agriculture and nutrition, the
study of metabolic pathways by means of small molecules will help to create plants with higher
concentrations of desired metabolites or with a higher tolerance against diseases and other
stress factors. Furthermore, small molecules may be used, for example, in biotechnology and
regenerative medicine to functionalise surfaces. The European research community will benefit
further from EU-OPENSCREEN through activities aiming at the exchange of assay systems
and cell lines, the definition of common standards, and joint training measures.

EU-OPENSCREEN brings together chemical and biological expertise to overcome the
fragmentation of European research in the field of chemical biology. Through the transnational
and coordinated activities of EU-OPENSCREEN a substantially accelerated generation of
knowledge on the bioactivities of chemicals as well as on the responses of biological systems
will be achieved. European researchers from academia will obtain access to the most
advanced screening technologies that are currently only available in an industrial environment.

The new infrastructure will stimulate industrial research by helping to define new targets
and by carrying high-risk projects one step further before they are accepted by the
pharmaceutical industry. It will, furthermore, train scientists and provide invaluable data on
protein-ligand interactions.

3. Scientific Case

Small molecules serve as unique biochemical tools to study protein function through
dosage-, time- and spatially controlled perturbations of biological systems. It would be
highly desirable to identify a specific small molecule agonist or antagonist for each function of a
protein. EU-OPENSCREEN thus aims at complementing the tools and technologies of
molecular biology such as animal models, mutagenesis, antisense technologies, RNAi, or
aptamers. However, we are currently far from adequately covering the wide variety of targets
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that have emerged from genome research. Chemical biology addresses this deficit with a
large-scale effort to develop new bioactive agents.

Nearly all areas of Life Sciences will profit from the availability of molecular probes in the
manner described above. In medicine, pharmacological interventions are an essential feature
of basic research since centuries. Originally, natural compounds were used, which are
nowadays supplemented by synthetic compounds. Often, a variety of similar compounds is
available which helps to distinguish the action of subtypes of proteins, an eminent challenge in
investigations on the level of cells or organisms. The importance of small molecules in medical
research is displayed, for example, in the appearance of the kinase inhibitor staurosporine in
more than 2,000 research papers from the years 2000-2005. Currently, only few compounds
have a similar status, but it is evident that this needs to be increased dramatically for the
benefit of research in all biomedical areas.

In the context of agriculture and nutrition, novel small molecules will help in understanding
metabolic pathways, with the aim to create plants containing a higher concentration of desired
metabolites or which have an improved resistance against stress factors. This includes a
higher tolerance against unfavourable environmental conditions such as dry habitats,
especially important in view of climate change and increasing water shortages. A higher
tolerance against plant diseases would be another highly desirable achievement, as the
resulting reduction of herbicides, pesticides, and fungicides would benefit the farmer (lower
costs), the agricultural personnel (less exposure to harmful substances), the consumer (less
intake of harmful substances), and the environment.

A major goal of current Life Sciences is to obtain a systemic view of life. This implies a change
of focus from single molecules to biological networks at different levels of complexity.
Discovering and analysing these networks requires perturbing the activity of the involved
molecular components — in most cases proteins — through genetic or chemical means, the
latter corresponding to pharmacological intervention. In systems biology the perturbation of
individual interactions or catalytic functions of a protein is an important part of the methodology,
and chemical biology extends the method portfolio beyond the capabilities of knock-out
techniques. It is this area, which demands for “one agonist or antagonist for each protein
function®, which is intended to be satisfied by this infrastructure. In biotechnology, highly
specific small molecules can be used for affinity purification, especially of individual protein
complexes, for functionalising medically relevant surfaces, for stabilising protein preparations,
for enabling crystallisation etc.. Taken together, there are many fields in current Life Sciences
and even some in material sciences that will profit from a chemical biology infrastructure.

EU-OPENSCREEN will be used by researchers from universities and research institutes,
who have either only limited in-house facilities or no access at all to such an
infrastructure, thereby satisfying an unmet demand in the field of Life Sciences.

EU-OPENSCREEN complements the goals of other European Life Science infrastructure
initiatives. One of these is ProteomeBinders (European Resource for Ligand Binders,
http://www.proteomebinders.org), which aims to establish a repository of binding molecules for
at least 100,000 human target proteins to provide tools for detection, quantification and
characterisation of these proteins. This proteome research repository will be primarily built on
antibodies and other protein receptors, but considers including small molecules as well. Thus,
there will be a close interaction between EU-OPENSCREEN and ProteomeBinders to
exchange results and selected compounds for the ProteomeBinders repository. However, the
working principles of the two infrastructures are very distinct, being on one side the screening
platforms that will carry out experimental work and on the other side a repository with reagents
to be distributed.

Instruct (Integrated Structural Biology Infrastructure for Europe, http://www.instruct-fp7.eu/)
will maintain a set of core technologies (e.g. protein production, NMR, crystallography, different
forms of microscopy), and combine this with a specific biological focus that will drive the
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development of technological and methodological expertise, notably for the analysis of
functional complexes. This infrastructure will be ideally complemented by EU-OPENSCREEN,
since small molecules may promote crystallisation and stabilise complexes, and EU-
OPENSCREEN will profit through the opportunity for structure-based design of small
molecules.

Considering chemical biology as part of the Life Science pipeline, EU-OPENSCREEN will be
connected through its output — bioactive compounds — and through the required input — cell
lines for assays, natural products, etc. — to initiatives providing cell or animal models like
INFRAFRONTIER (European infrastructure for phenotyping and archiving of model
mammalian genomes, http://www.infrafrontier.eu/), BBMRI (Biobanking and Biomolecular
Resources Research Infrastructure, http://www.bbmri.eu/), and EMBRC (European Marine
Biology Resource Centre http://www.embrc.eu/). An exchange of materials and information
with the two initiatives will create mutual benefits. The collaboration with various agricultural
technology platforms and projects will be established through Agri-Net (EU-funded agricultural
portal, http://ec.europa.eu/research/agriculture/).

The chemical biology database, a very important feature of EU-OPENSCREEN, could be
linked to ELIXIR (European Life Science Infrastructure for Biological Information,
http://www.elixir-europe.org/) and supplement the latter's databases. In case of therapeutically
relevant compounds, interactions with networks like EATRIS (European Advanced
Translational Research Infrastructure for Medicine, http://www.eatris.eu/) and ECRIN
(European Clinical Research Infrastructures Network, http://www.ecrin.org/) will ensure the
availability of appropriate follow-up research. In particular, GLP-production of small molecules
via EATRIS would be an important perspective in medically interesting cases of success.

EU-OPENSCREEN is essential for European scientists to stay at the forefront of research in
the Life Sciences. It will fulfil similar needs for Europe as does the Molecular Library
Program, MLP (http://mli.nih.gov/mli/) of the National Institutes of Health roadmap for the USA
(Austin et al. 2004 Science 32006, 1138). Both initiatives share the concept of combining
screening centres, small molecule libraries, and a central database. Nevertheless both
concepts are distinct in several aspects with regard to composition of chemical libraries,
portfolio of services, and handling of IP issues.

4. Concept Case

The infrastructure will be composed of integrated screening platforms hosting high-
throughput methodologies, a central compound management, and, as a key element, a
database. Common standards will be established for efficient transfer of materials and
procedures. There will be a restricted number of screening centres with large compound
collections, applying various methodologies and operating at a high degree of automation.
During the Preparatory Phase the design of the infrastructure will be planned in further detail
and specifications will be elaborated. Technical challenges are the creation of a large
compound collection (> 0.5 million substances) and the establishment of a high degree of
automation at the major sites.

The compound collection will be designed for the needs of academic screening. It should be
diverse and contain well-chosen subsets for fragment-based screening, for certain protein
families, or of natural products, etc. Of course, maintenance, quality control and distribution are
not trivial, and appropriate procedures need to be established. The major screening centres will
be highly integrated, host copies of the compound collection, and each will offer special
screens corresponding to its expertise.

During the PP, a survey will be carried out in order to specify the needs of the scientific
community with respect to types of screens and expertises concerning protein classes and
screening technologies present at various sites in Europe. The elaboration of standards, data
formats and the minimum information content of an assay constitute also important challenges.
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In addition large resources are required for service chemistry to optimise hits. During the PP a
survey of the various possibilities for organising hit optimisation will be performed. Of highest
importance is the database which will be designed for the needs of academic screening and
ligand development.

In the long run, it will become a treasure for those researchers who develop bioactive
compounds, programmes for drug design etc. Further studies during the PP will include a
survey of protein production facilities (existing, for example, within INSTRUCT) and of the
experimental basis with respect to cell lines and animal models, including an interface to other
European initiatives. These discussions will include particularly follow-up research like testing
compounds on animal models, and approaches to solving ADMET- (Absorption, Distribution,
Metabolism, Excretion, and Toxicity) problems.

The main elements of EU-OPENSCREEN will be

= A central compound collection comprising at least 0.5 million chemical
entities, including proprietary compounds, with appropriate storage and
distribution systems. Focussed subsets of the collection for various
biological targets will be included.

" Screening centres with high-end equipment, such as automated
microscopes for cell assays or systems for automated capillary
electrophoresis.

" Facilities providing efficient bio-profiling of novel natural and synthetic
compounds vs. a broad variety of protein targets thus allowing rapid
identification of new chemical entities (NCEs).

= Facilities for chemical optimisation of hits and development capacities for
new types of assays.

= A central ADMET facility hosting appropriate cell lines and cell import
systems.

" A central database combining screening results, assay protocols, and
chemical information (European Chemical Biology Database, ECBD).
The database could be linked to existing genomic and proteomic
databases through ELIXIR (http://www.elixir-europe.org/), the European
Life Science Infrastructure for Biological Information, an initiative
coordinated by the European Bioinformatics Institute (EBI).

" An efficient and speedy evaluation of incoming applications will be
organised by the central management office, involving both external and
internal experts in the field of chemical biology.

It is envisaged to create a legal entity, such as e.g. a European Research Infrastructure
Consortium (ERIC), in order to facilitate the interaction of the stakeholders involved and their
cooperation with the external users. EU-OPENSCREEN membership will be open to all
European organisations involved in chemical biology and willing to offer access to external
scientists. A central research and ftraining facility will be established, including a central
management office.

Rules for the handling of Intellectual Property (IP) related issues have to be defined. The
general approach will be to set up a flexible framework for IP issues in order to allow for a
protection of knowledge before including the results in the database.

EU-OPENSCREEN's mission to create an open platform for the enhancement of the
exploitation of chemical entities for studying biological processes is not encouraged by patent
law, since a lack of affordable early options for IP protection inhibits disclosure of research
discoveries and their deposition in an open database. EU-OPENSCREEN will stimulate and
support activities towards advancement of the current patenting situation. Activities should
particularly address the needs of large data repositories and open collaborative networks,
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which require a balance between rapid knowledge sharing on the one hand and protection and
exploitation activities on the other hand.

The establishment of EU-OPENSCREEN requires a 3 years Preparatory Phase. The costs
for operation include finances for maintaining the compound library, for addition of new
compounds, for maintenance of the HTS machinery, and for development of novel screening
technologies, plus personnel costs. A total of 40 Mio € as initial investments for the various
sites and the central facility will be required and running costs per year in the range of
40 Mio €, including personnel and consumables.

5. Further information, including strategic importance to ERA

A key element of EU-OPENSCREEN will be a common database (European Chemical Biology
Database, ECBD), where all data generated are collected and made available to the public. It
will be linked to existing genomic and proteomic databases through ELIXIR, the European Life
Science Infrastructure for Biological Information (http://www.elixir-europe.org/), an initiative
coordinated by the European Bioinformatics Institute (EBI). Links to DRIVER (Digital
Repository Infrastructure for European Research, http://www.driver-repository.eu/) could be
established as well. The European Chemical Biology Database established within EU-
OPENSCREEN will become an extremely valuable treasure for e.g. biotechnology, agriculture
and future drug development in Europe.

6. Identification of other socio-economic impacts

The broad interdisciplinary chemical biology approach of EU-OPENSCREEN (covering
all areas of molecular Life Sciences) brings together chemists, engineers,
informaticians and biologists and creates numerous opportunities for innovation and
commerce. Bioactive chemical compounds are not only the most common form of medical
therapies, they are also of great relevance for agriculture, nutrition and biotechnology. Thus
EU-OPENSCREEN opens new paths for research in the post-genomic era and its most direct
translation from basic science into improved quality of life. All Life-Science-based activities will
therefore profit from EU-OPENSCREEN. In particular, EU-OPENSCREEN will focus on high-
risk research, which precedes commercial development of innovative bioactive compounds.
Unlike commercial screening platforms and pharmaceutical industry, it will mainly use
non-validated targets and identify entire new target classes, which will dramatically
broaden the basis for the commercial developments of bioactive compounds. In addition,
the infrastructure will establish a comprehensive database, which exceeds by far the
information provided by commercial screening platforms and therefore represents an entirely
new resource, currently not available to European researchers. Thus, the new infrastructure
will not compete with commercial screening platforms, whose focus is on drug development,
using mainly validated targets. On the contrary, it will feed the development pipelines of the
European industry. It will promote competitiveness, growth and jobs, economic and social
cohesion: all essential components of the overarching objective of sustainable development, as
laid out in the Lisbon Agenda. The initiative is firmly supported by various European
companies.

For the first time, the distributed infrastructure will offer European researchers from
academia access to the most advanced screening technology that is currently only
available in pharmaceutical industry and which underlies many restrictions (e.g. financial
restrictions and restrictions regarding IP). In addition, the interdisciplinary research will lead to
novel screening technologies and supporting test systems which are initially only available in
the academic environment. Moreover, it will to a great extend bioprofile proprietary compounds
provided by chemists from Europe. Finally, the inherent training aspect is intensified through
the establishment of links between universities and research institutes on the one hand and
SMEs and large companies on the other hand. Thus, EU-OPENSCREEN activities exceed by
far those of commercially available screening services.
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The initiative will contribute to better protection and improvement of health, have an
impact on farming and food production, and therewith encourages and facilitates
innovation, research, and development in pharmaceutical, biotechnology, healthcare
and agricultural areas.

The research-based biopharmaceutical, food and agricultural industry is of great importance for
European citizens as well as for the economic future of Europe. However, the number of NCEs
reaching the market has been decreasing in the past years, whereas industrial investment in
R&D has been constantly increasing.

EU-OPENSCREEN will target these challenges because it will

= elucidate the underlying mechanisms of complex biological pathways and therewith
boost scientific research and development in the all fields of Life Sciences, and

= broaden the basis for the commercial development of bioactive compounds,

" bridge the gap between academic research projects and the commercial development of
bioactive compounds,

= secure |IP from academic projects for commercialisation,

. promote the availability of safe and efficacious chemical products for so far unmet needs
in medicine, nutrition and agriculture.

EU-OPENSCREEN will thus assure that the scientific treasures of European research in the
field of Chemical Biology are optimally exploited for the benefits of research and society.

7. Commitments/maturity: Which states/organisations have demonstrated
interest/commitment in supporting and/or funding the proposal?

In recent years the need for a coordinated chemical biology approach already lead to the
development of several regional initiatives e.g. in France, Germany, Scandinavia, Spain and
the United Kingdom. In several further countries such as Austria, the Czech Republic, Israel,
Italy, Poland, and Switzerland institutes with chemical biology expertise have evolved.
However, the capacities of these emerging, local screening platforms are far from being able to
meet the demand in a European context.

EU-OPENSCREEN will overcome these limitations by setting up an integrated infrastructure
for interdisciplinary chemical biology projects in Europe. Thereby it will provide a central
resource for discoveries and innovation in chemical biology and related fields.

Stakeholders from all countries listed below have declared their commitment to EU-
OPENSCREEN. Further organisations or countries may want to become involved. This
will be explored before and during the Preparatory Phase following defined extension
criteria.

" Austria: Research Center for Molecular Medicine of the Austrian Academy of Sciences
(CeMM) (http://www.cemm.at). The scientific director, Prof. Giulio Superti-Furga, is
dedicated to ,integrative systems biology“ and wants to use small molecules for pull-
down of protein complexes. He supports strongly the establishment of an Austrian
platform for chemical biology (PLACEBO, PLatform Austria for ChEmical BiOlogy).

= France: Several regional and national screening initiatives have been started since
2003. The French Screening Network includes centres in Strasbourg, Saclay, Roscoff,
Toulouse, and Grenoble. In addition, Centre National de la Recherche Scientifique
(CNRS) and others have established a French National Chemical Library
(http://chimiotheque-nationale.enscm.fr/) which would be a major asset of the EU-
OPENSCREEN consortium.

. Germany: The ChemBioNet, a Resource Network to Support Chemical Biology
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Research in Academia (http://www.chembionet.info/), offers HTS services since 2004;
founding institutes are “Leibniz-Institut fir Molekulare Pharmakologie” (FMP), Berlin,
“Helmholtz-Zentrum fir Infektionsforschung” (HZI), Braunschweig and “Max-Delbriick
Centrum flr Molekulare Medizin” (MDC), Berlin; the central screening platform and the
compound collections are located at FMP Berlin.

" Czech Republic: The Institute of Molecular Genetics (IMG), Prague
(http://www.img.cas.cz/) has numerous groups working on proteins with chemical biology
methods including phenotypic screening assays. A Czech Chemical Biology Initiative
(CCBI, http://www.chembio.cz/) has formed.

" Norway and Sweden: The Scandinavian Chemical Biology Platform maintained by both
countries covers all aspects of chemical biology; key players are University of Oslo (Prof.
Kjetil Taskén, http://www.biotek.uio.no/research/tasken group/) and Umea University
(Profs. Mikael Elofsson, F. Almkuvist, A. Linusson,
http://www.chemistry.umu.se/forskning/group-leaders/mikael-elofsson). A Swedish
Chemical Biology Consortium has formed with Umea University, Uppsala University and
Karolinska Institute as three coordinated nodes which is funded by the Swedish
Research Council and participates in EU-OPENSCREEN.

" Denmark: The Technical University of Denmark (DTU, http://www.dtu.dk/English.aspx)
is the hub for the chemical biology research in Denmark. Professor Thomas E. Nielsen
of DTU is a founder of the Danish Chemical Biology Initiative (DCBI; web-site will soon
be launched at: www.chemicalbiology.dk)

. Finland: The Institute for Molecular Medicine Finland (FIMM, http://www.fimm.fi/en/) of
the University of Helsinki (director: Olli Kallioniemi) is a member of the EMBL Molecular
Medicine Partnership and the site for the major national infrastructure with open access
to both academia and companies. Krister Wennerberg directs this major HTS facility.

. Israel: Prof. Alexander Levitzki, the Hebrew University of Jerusalem
(http://biolchem.huiji.ac.il/levitzki/levitzki.html), is an outstanding protagonist of chemical
biology, representing the community from Israel. He is an expert in the development of
kinase inhibitors with a long track record in industrial applications.

" Italy: The CISI - Centre of biomolecular Interdisciplinary Studies and Industrial
Applications - is located at the University of Milan (http://users.unimi.it/dpcorind/en/).
Headed by Prof. Carlo Scolastico the centre offers expertise on high throughput
synthesis, combinatorial chemistry, molecular modelling and chemical analysis for
chemical biology projects.

" Netherlands: Based on the renowned screening experience of the Netherlands Cancer
Institute (NKI, http://www.nki.nl/) and the Dutch chemical expertise, Prof. Herman
Overkleeft (Univ. Leiden) and Huib Ovaa (NKI) are establishing the Dutch Compound
Library (DCL) and the “Netherlands Open Screening Network”.

" Poland: Contacts to the polish community are established through Dr. Zbigniew
Lesnikowski of the Institute for Medical Biology — Polish Academy of Sciences. Prof.
Piotr Zielenkiewicz, who is director of the Institute of Biochemistry & Biophysics, Polish
Academy of Sciences, and heads the Department of Bioinformatics
(bttp://www.ibb.waw.pl/staff/ _bioinf.html). He is interested in the modelling of metabolic
pathways and molecular crowding, adding a systems biology component.

. Spain: The Spanish Drug Discovery Platform (http://www.pcb.ub.es/drugdiscovery) is
supported by groups in the Barcelona Science Park, the screening platform at Santiago
de Compostela (http://www.usc.es/) and other groups in Spain. It includes a national
compound collection, the Spanish ChemBioBank, located in Barcelona.

= Switzerland: The Swiss community is represented by the Ecole polytechnique fédérale
de Lausanne (EPFL) (http://bsf.epfl.ch/) screening facility which covers all important
aspects for the development of bioactive compounds. It is headed by Dr. Gerardo
Turcatti who has valuable industrial experience in drug development.
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" United Kingdom: Chemical biology in the UK is strongly supported by the Wellcome
Trust which has established several major screening facilities. Dr. Julie Frearson,
University of Dundee (http://www.lifesci.dundee.ac.uk/), is head of probably the largest
screening unit focusing on tropical diseases and represents this community. In
Cambridge small molecule screening has been linked to protein crystallisation
(http://www.bioc.cam.ac.uk/uto/blundell.html).

. European Bioinformatics Institute (EMBL-EBI): EMBL-EBI provides freely available
data and bioinformatics services to all facets of the scientific community and contributes
to the advancement of biology through basic investigator-driven research in
bioinformatics, also by helping to disseminate cutting-edge technologies to industry. The
EMBL-EBI will coordinate the creation of the central data infrastructure for EU-
OPENSCREEN, guide the design and implementation of the data analysis software and
lead the work on standardisation.

An important feature of the proposed infrastructure is that it is open to further interested
parties and emerging screening centres. Partners in the Preparatory Phase are listed in the
following Table 15:

Table 15: Preparatory Phase partners of EU-Openscreen

Participant Participant organisation name Country
no.
FMP Forschungsverbund Berlin e.V. (FVB) — Leibniz-Institut fir Molekulare DE
Pharmakologie
HZI Helmholtz-Zentrum fir Infektionsforschung GmbH DE
uio Universitet i Oslo NO
PCB Fundacio Privada Parc Cientific de Barcelona ES
UmU Umea Universitet SE
IMG Institute of Molecular Genetics AS CR Cz
EMBL-EBI  European Molecular Biology Laboratory — Outstation European INO
Bioinformatics Institute
FIMM Institute for Molecular Medicine Finland Fl
CeMM Centre for Molecular Medicine AT
DTU Danmarks Tekniske Universitet DK
IMB Institute for Medical Biology — Polish Academy of Sciences PL
NKI Netherlands Cancer Institute NL
CNRS Centre National de la Recherche Scientifique FR
BMBF Bundesministerium fir Bildung und Forschung DE
WGL Wissenschaftsgemeinschaft Gottfried Wilhelm Leibniz e.V. DE
HGF Helmholtz-Gemeinschaft Deutscher Forschungszentren e.V. DE
CISI SCRL  Consorzio Interdisciplinare Studi bio-molecolari ed applicazioni IT

Industriali, SCRL

Several organisations have expressed their interest in EU-OPENSCREEN and have provided
Letters of Support.
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Governmental organisations and funding agencies

BMBF — Bundesministerium fiir Bildung und Forschung, Germany

WGL — Wissenschaftsgemeinschaft Gottfried Wilhelm Leibniz e.V., Germany
HGF — Helmholtz-Gemeinschaft Deutscher Forschungszentren e.V., Germany
Senatsverwaltung fur Bildung, Wissenschaft und Forschung, Berlin, Germany
MICINN — Ministerio de Ciencia e Innovacién, Spain

RCN — Research Council of Norway

BMWF — Federal Ministry of Science and Research, Austria

Ministére de I'Enseignement Supérieur et de la Recherche, France

CNRS - Institute of Biological Sciences, France

CNRS - Chemistry Institute, France

Swedish Research Council

Swedish Foundation for Strategic Research

Polish Ministry of Science and Higher Education

Finnish Ministry of Education

NWO — Netherlands Organisation for Scientific Research

Other stakeholders

SwedenBio

EATRIS — European Advanced Translational Research Infrastructure in Medicine
EMBRC — European Marine Biological Resource

Euro-Biolmaging — European Biomedical Imaging Infrastructure

E-Rare — ERA-Net for research programmes on rare diseases

Joint Chemical Biology Division (DECHEMA, GDCh, GBM, DPhG), Germany
ESP — European ScreeningPort, Germany

AstraZeneca, Sweden

Bayer Schering Pharma, Germany

QCL - Queensland Compound Library, Australia

Eskitis Institute of Cell and Molecular Therapies, Australia

8. Costs for construction, operation and decommissioning, indications on
project financing.

Preparatory cost | Construction cost Operation cost (total) Decommissioning cost
3.7 Mio € 40 Mio € approx. 40 Mio €/year Not applicable
to be further to be further determined in

determined in the the Preparatory Phase
Preparatory Phase

9. Timetable for construction, operation and decommissioning with duration and
possible starting dates.

Preparatory phase Construction phase Operation Decommissioning

3 years 1.0 year >10 years -
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10. Reference: Person who has submitted the proposal and will follow up in
ESFRI.

Dr. Ronald Frank

Leibniz-Institut fir Molekulare Pharmakologie (FMP) im Forschungsverbund Berlin e.V.
Robert-Rdssle-Str. 10

13125 Berlin

Germany

Phone: +49-(0)531-61813400

Fax: +49-(0)30-94793109

Email: info@eu-openscreen.eu

http://www.eu-openscreen.eu

11. Progress in the Preparatory Phase

The EU-OPENSCREEN Preparatory Phase initiative will start on the 1% November, 2010. The
objectives will be to elaborate and reach consensus between the organisations involved
(ministries, funding bodies and scientific institutions) on a detailed plan for the construction and
operation of a European infrastructure of open-access technology platforms for chemical
biology (see Figure 28).

Legal, Governance and Logistical work:

A legal structure will be chosen that suits a distributed, pan-European Research Infrastructure
with partners from different countries (e.g. the new ERIC). A legal framework will be developed
to address all prerequisite legal issues such as the types of contracts used for cooperations
between institutions and users (WP6). The governance structure of EU-OPENSCREEN will
also be developed in this WP to ensure that the two structures are compatible. The governance
structure has to support efficient decision-making, enable the extension of EU-OPENSCREEN,
ensure efficient coordination of strategic activities with other ESFRI BMS infrastructures and
support effective day-to-day management. EU-OPENSCREEN’s involvement with potential
drug and target candidates affords careful consideration of intellectual property rights and
suitable regulations and agreements will be established (WP8). In order to keep all relevant
parties informed about the EU-OPENSCREEN activities and to coordinate this Research
Infrastructure with other European initiatives (e.g. EATRIS, EMBRC, EuroBiolmaging, BBMRI,
ELIXIR), a website will be created as a central information gateway. Coordination with other
ESFRI BMS infrastructure initiatives will secure public visibility and contribute to the effective
integration into the European Research Area (WP4).

Strategic work:
A user strategy and minimum standards for EU-OPENSCREEN centres will be defined in order

to provide users with appropriate access to high quality facilities. This will involve stakeholder
meetings, national and global surveys (WP5) as well as non-supported activities in the various
EU Member States to coordinate national consortia (WP13). Suitable concepts for training and
education in the interdisciplinary field of chemical biology will be developed in order to educate
staff and future generations of scientists (WP3).

Financial work:

Implementation of EU-OPENSCREEN will be based on a consortium of existing centres whose
operations are supported by the parent institutes. A financial concept and management plan
will be established (WP7) that includes financial controlling mechanisms as well as a business
plan for the implementation and sustainable operation of a distributed pan-European
infrastructure. Surveys on costs for capacity upgrades to existing facilities, for construction of
new facilities and for operation with transnational access will be conducted, as well as an
evaluation of investment models and funding options. Additional sources such as structural
funds and other sponsors will also be recruited.
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Technical work:

The detailed technical refinement of the infrastructure facilities needed to match the EU-
OPENSCREEN user concept will be conducted (WP9-11). Common standards for exchange
and deposition of data will be established (WP2), which will lead into the development of the
ECBD and mechanisms for how it will be linked to other European databases such as ELIXIR
and DRIVER (WP12).
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Figure 28: Plan for the construction and operation of a European infrastructure of open-access
technology platforms for chemical biology
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Table 16: Links between Research Infrastructures — EU-OPENSCREEN

EU-OPENSCREEN

Further specification
of the technological link

Further specification
of the thematical link

Short statement for further specification
(last update February 2010)

BBMRI

EATRIS

ECRIN

ELIXIR

Infrafrontier

INSTRUCT

e-IRG

SSH

ESP

ENV

ENE

a4

a4

a8

aa

ad

44

a4

Small molecule additions to inventory of
specific ligands for human proteins
(ProteinBinders)

Bioactive compounds from the EU-
OPENSCREEN repertoires will be
processed to drug candidates and leads by
EATRIS. On the other hand, specific assay
development and verification of drug
candidates / leads could be performed

Only indirect! Post-EATRIS clinical
investigation of drug leads

e-Infrastucture and database for linking
biomolecular and chemical-biology data

Bioactive compounds and drug leads for in
vivo testing; in vivo mocdle of action

Small molecules for analysis with protein
structure

Testing and provision of novel marine
secondary metabolites
for bio-medicine and life sciences

ERINHA will be the European structure
where antimicrobial drugs efficacy can be
tested on living risk group 4 pathogen. This
include those identified through
prescreening by EU-openscreen. Some
screening test that requires BSL4
containment could be done through

Image capture and analysis of
morphological or reporter signals in cell-
based screening assays (high-content
screening) is becoming an important
alternative to single target in vitro screening

Validated research reagents and diagnostic
tools for the detection of protein targets in
biological samples

Open innovation in the field of medical drug
development by joint efforts in the
identification and development of bioactive
small molecules for clinical applications.

Medical drug development

Support chemical biology clata exchange
and pubic domain open access
drug-discovery

Proof of concept for in vivo activities of
biologically active compounds
Mechanism of action of small molecules at

atomic resolution; Drug design

New chemical diversity from biodiversity

Discovery and validation of new antiinfective

compounds

Image-based high-content screening and
drug profiling

Bioassays of compounds from EU-
OPENSCREEN test pipelines in
Infrafrontier mouse clinics

Euro-Biolmaging plans a combined
infrastructure for high throughput
microscopy and chemical screening
facility
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4.6.4 Research Infrastructure for Imaging Technologies in Biological and Biomedical

Sciences (Euro-Biolmaging)

T

% EURO-BIOIMAGING

Preparatory Phase:
Construction Phase: ~600 M€
Operation Phase:  ~250 M€ p.a.
39 partners

www.eurobioimaging.eu

7.9 M€ -

£ ;

K
]

et

Research in and application of, bio-
molecular and biomedical imaging is
progressing rapidly and increasingly this
growth is in a multidisciplinary manner.
Innovative imaging techniques are key tools
for all life scientists to understand living
systems at both the molecular and the
physiological level, from biological model
systems to patients.

Euro-Biolmaging aims to become a
European Research Infrastructure for
biomedical imaging stretching from basic
biological imaging with advanced light
microscopy up to the clinical and

epidemiological level of medical imaging of
humans and populations.

Euro-Biolmaging will consist of a number of
widely distributed and strongly coordinated
biomedical imaging infrastructure facilities,
which will serve European scientists by
providing access to and training in advanced
imaging technologies across the full scale of
biological and medical applications. At the
same time the infrastructure will provide the
possibility for many existing imaging
research institutions or laboratories to
contribute to knowledge development and
training. Euro-Biolmaging will also serve as
a platform delivering knowledge and
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expertise, allowing exchange of
methodologies and the joint use of acquired
data (see Figure 29).

 gERVICE

A
- o
Q S
W X
%,

%URD-B!DIMAG!NG

Figure 29: Key deliverables of Euro-Biolmaging

Once being established Euro-Biolmaging
will impact academic research and greatly
accelerate the accessibility of imaging
methods, will further advance research in
new and emerging imaging technologies
and support members of the European
Union in staying at the cutting edge
development of state of the art techniques.
Societal impact will be increased by
fostering collaboration between all
stakeholders including industry, regional,
national and European authorities, and
multidisciplinary scientists involved in the
field of imaging research. The liaison with
public and private sponsors will foster the
establishment of strategic priorities and
areas for possible cooperation.
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Euro-Biolmaging seamlessly fits in the
European and global Research
Infrastructure landscape and will closely
collaborate with other ESFRI Research
Infrastructures in the Biomedical Sciences
as well as e-Infrastructures. Given the cross
cutting nature of imaging technologies,
Euro-Biolmaging expects to  provide
expertise in and access to innovative
imaging technologies to virtually all BMS
Research Infrastructures.

The start of the Preparatory Phase is
envisaged for December 2010. The
Preparatory Phase consortium comprises a
set of 39 beneficiaries from 15 ESFRI
Member States. These core partners
represent leading scientists in the different
imaging technologies and infrastructures as
well as key political and funding bodies. In
addition, Euro-Biolmaging has already
assembled a valuable set of more than 80
associated partners representing 23 ESFRI
Member States. Furthermore, the strong
interest in this infrastructure project has
been expressed by 125 universities,
research  councils, ministries, funding
organisations and industry.

In order to ensure a comprehensive
consultation and engagement process from
the beginning and to build a community of
international stakeholders Euro-Biolmaging
conducted it first stakeholder meeting in
September  2009. More than 250
participants from 24 countries attended the
key note lectures and actively contributed in
ten work package specific breakout
sessions. A second stakeholder meeting will
take place in October 2010.
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1. Name and descriptive title

Euro-Biolmaging -
Research Infrastructure for Imaging Technologies in
Biological and Biomedical Sciences

2. Short description of new Rl or major upgrade and main characteristics

Imaging technologies are core disciplines of tomorrow’s biology and medicine, and represent
essential new Research Infrastructure for the Life Sciences. Now is the time to provide broad
access to state of the art and new emerging imaging technologies to the European scientific
community, to strengthen research and training in imaging and to ensure European leadership
in this competitive field.

Euro-Biolmaging (www.eurobioimaging.eu) brings together key research areas in imaging
technologies stretching from basic biological imaging with advanced light microscopy (ALM), in
vivo molecular imaging of single cells to animal models up to the clinical and epidemiological
level of medical imaging of humans and populations. With this broad vision of imaging, Euro-
Biolmaging will address the imaging requirements of both biological and medical imaging
research communities by creating a coordinated and harmonised plan for infrastructure
deployment in Europe.

Euro-Biolmaging infrastructures will provide access to state of the art equipment across the full
spectrum of biological and medical applications as well as to provide training and continue the
development of imaging technologies to be able to offer them as new services. The vision of
Euro-Biolmaging is to provide a clear path of access to imaging technologies for every
biomedical scientist in Europe.

The Euro-Biolmaging infrastructure will be focused on complementary imaging technologies
and address different aspects of biology, physiology and pathophysiology and develop a plan
to construct and operate a distributed set of complementary infrastructure facilities, to allow
focused use of resources.

Euro-Biolmaging will create a widely distributed and strongly coordinated infrastructure for
biomedical imaging in Europe. (“hub-and-node” model). Euro-Biolmaging will serve European
scientists by providing access to advanced imaging technologies and at the same time provide
the possibility for many existing imaging research institutions or laboratories to contribute to
knowledge development and training. In addition, Euro-Biolmaging will create a coordination
platform delivering knowledge and expertise, allowing exchange of methodologies and the joint
use of acquired data.

3. Scientific Case

Euro-Biolmaging infrastructures will meet the challenge for access to state of the art equipment
as well as provide training and continue the development of imaging technologies. As imaging
methods are grouped around different scales of biological organisation, from the molecule to
the human organism, Euro-Biolmaging imaging infrastructure will be complementary, rather
than redundant, to allow focused use of resources in dedicated centres of excellence. The
over-arching Euro-Biolmaging goal is to provide Research Infrastructures for multidisciplinary
projects by combining biologists, chemists, physicists, bioengineers, computer scientists,
imaging technologists and clinicians in order to deliver world class methods for biological and
medical applications.

It will be vitally important to integrate Euro-Biolmaging into the European and global Research
Infrastructure landscape. The first step towards this goal will also be intimate collaborations
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with other ESFRI Research Infrastructures in the Biomedical Sciences as well as e-
infrastructures. In fact given the cross cutting nature of imaging technologies, Euro-Biolmaging
expects to provide expertise in and access to innovative imaging technologies to virtually all
BMS Ris.

Together with ECRIN (www.ecrin.org) Euro-Biolmaging will work on the establishment of new
quality standards for clinical trials for imaging technologies and clinical trials using imaging
biomarkers at the European level. EATRIS (www.eatris.eu) has several sites where imaging is
an integral activity. Euro-Biolmaging will provide EATRIS with access to imaging services and
standards for methods, data, and user training. Euro-Biolmaging will collaborate with
INFRAFRONTIER (www.infrafrontier.eu) by offering services in developing imaging methods
for mouse models, e.g. by establishing common imaging programmes. In discussion with Euro-
Biolmaging, INSTRUCT (www.instruct-fp7.eu) already expressed specific interest to develop a
common infrastructure for correlative light and electron microscopy. Euro-Biolmaging will seek
collaboration with  BBMRI (www.bbmri.eu), the key resource for the development of
biomarkers, by providing innovative image analysis tools. Together with EMBRC
(www.embrc.eu), Euro-Biolmaging will evaluate marine organism models for imaging and
Euro-Biolmaging will provide imaging facilities for marine organisms. Euro-Biolmaging plans to
evaluate deployment of an imaging infrastructure into high security laboratories in collaboration
with ERINHA (www.hbsl.eu) and a joint survey of pathogen and imaging communities will be
conducted. Together with EU-OPENSCREEN (www.eu-openscreen.de), Euro-Biolmaging
plans a combined infrastructure for high-throughput microscopy and chemical screening
facility. A common infrastructure for image databases and public repositories could be set up
within ELIXIR (www.elixir-europe.org) to avoid duplicated efforts and profit from synergies.

Euro-Biolmaging will also be linked to the existing large scale physics facilities such as ultra-
high field magnetic resonance systems becoming available within NEUROSPIN to integrate
new ideas for the development of novel, innovative imaging procedures.

Euro-Biolmaging will closely collaborate with the European Light Microscopy Initiative (ELMI,
www.embl.org/elmi) and the European Institute for Biomedical Imaging Research (EIBIR,
http://www.eibir.org/). ELMI comprises a wide network of European advanced light microscopy
facilities in almost each ESFRI Member State. EIBIR has the aim of coordinating and
supporting the development of biomedical imaging technologies and the dissemination of
knowledge with the ultimate goal of improving diagnosis, treatment and prevention of disease.
ELMI and EIBIR already organize training courses and conferences in advanced light
microscopy and medical imaging.

Particular attention will also be devoted to integrate the activities of Euro-Biolmaging with the
major European scientific associations and research initiatives in the field. Examples are pro-
jects such as European Network for Cell Imaging and Tracking Expertise (ENCITE),
quantitative imaging data in human cells by automated microscopy (MITOSYS). There are also
a number of “Network of Excellence” consortia currently funded by the European Commission,
which could interact strongly with the proposed infrastructure.

4. Concept Case

Euro-Biolmaging infrastructure will cover imaging technologies ranging from general advanced
light microscopy, innovative ALM technologies, via molecular imaging to innovative medical
imaging technologies up to patient and population imaging. It will be newly constructed or
undergo major upgrades in order to devote a significant part of their capacity to external users.
In this manner, the infrastructures will provide access to imaging technologies across the full
scale of biological and medical applications in an integrated manner, allowing translation of
new developments from laboratory to clinical use.
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Strongly interlinked distributed infrastructure facilities will set the pan-European foundation for
Euro-Biolmaging and will offer access to training in:

- abroad range of fluorescence microscopy methods

- innovative imaging technologies which are not easily accessible, still under development,
or not yet commercially available

- optical tomography and related light microscopy methods as well as multi-modal molecular
imaging in animal models and the development and testing of new imaging probes

- standardised infrastructures for clinical trials in imaging, image guided interventions and
population based imaging

- quantitative image processing methods, database models and data storage tools

In the Preparatory Phase a plan to construct and operate the Euro-Biolmaging infrastructure
will be developed and additional topics will be evaluated based on the needs of the community.
Thus, new and emerging areas that are becoming increasingly relevant for biomedical imaging
may be included in the Euro-Biolmaging infrastructure.

The strategic objectives of the initial phase of Euro-Biolmaging are to define the legal,
governance and financial framework under which the infrastructure will be constructed and
operated and to develop an overarching business plan that provides the realistic basis for
construction of the Euro-Biolmaging infrastructure.

Through the combination of these technical and strategic objectives, Euro-Biolmaging will be
able to address the key elements of successful infrastructures: supporting research, training
and innovation. Societal impact will be increased by fostering collaboration between all
stakeholders including industry, regional, national and European authorities, and
multidisciplinary scientists involved in the field of imaging research.

8. Further information, including strategic importance to ERA

E-infrastructure is an integral part of the Euro-Biolmaging proposal and it will make extensive
use of the existing e-infrastructures in Europe (GEANT, PRACE). With the increasing
automation of ever more complex experimental protocols, the amount of digital image data that
is currently generated is growing exponentially. Single high-throughput or high-resolution
imaging experiments can, for example, generate data volumes of multiple terabytes. This will
place substantial demands on data storage infrastructure, but even more importantly requires
Euro-Biolmaging to make the tools available to process digital image data using high
performance computing. Euro-Biolmaging will be linked to e-infrastructures and high speed
data network initiatives and already envisions launching a joint project with INFRAFRONTIER
to develop a pilot project for the interaction with the e-infrastructures.

Furthermore, driven by the power of computerised image processing the data produced will be
quantitative rather than qualitative to enable systems biology and imaging biomarkers. This
means that comparison of data sets, and centralised repositories for rapid and machine
readable retrieval, are a key emerging need in the imaging community. On one side this will be
solved by a common infrastructure within the ELIXIR RI. On the other side connecting large
image databases with clinical and genetic information and developing intelligent data-mining
algorithms will allow the extraction and establishment of new relations between genotypes and
imaging phenotypes.
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6. Identification of other socio-economic impacts

Biomedical imaging is the central technology platform of both biomedical research and health
care practice. The field is currently booming with innovation and Europe has a leadership
position with many of the large and medium-sized industries based in Europe. Improved health
care for European citizens will translate into economic advantages for the society, and the
discovery of new products, new equipments, and new diagnostic and therapeutic procedures
will represent important income for the institutions involved. As the health care market is
growing fast the activities carried out within Euro-Biolmaging are expected to yield a marked
increase of the European IP in fields ranging from imaging methods to innovative diagnostic
methods.

Euro-Biolmaging will be equipped with the most advanced instrumentation for a wide range of
imaging modalities and it will be endowed with the capability of developing suitable molecular
probes as well as the proper cellular and animal models to study a given pathology. Once
techniques have been developed, anything visualised at a molecular/cellular level could be
used in a therapeutic approach, to help diagnosis, guide therapy and design drugs. Once
better resolution and enhanced image processing is available, imaging modes across different
scales of biological organisation will become quantitative, a key prerequisite for systems
biology and the development of imaging biomarkers.

Euro-Biolmaging will also establish strong ties with European industry. Traditionally, European
industry has held a worldwide leadership in the field of imaging technologies (Carl Zeiss (DE),
Leica Microsystems (DE), Olympus (DE), Philips (NL), Siemens (DE), Bayer-Schering (DE),
GE Health Care (UK), Bracco (IT), Guerbet (FR)). Several of these leading companies have
already expressed their interest in the Euro-Biolmaging infrastructure and may actively
contribute to the development of technology and biological applications at Euro-Biolmaging,
where a multidisciplinary environment and cutting edge research applications will be readily
available. This will allow industry partners to define new concepts faster and deliver prototypes
closer to the final product, significantly increasing their competitiveness and generating added
European value.

Euro-Biolmaging will have a major impact on the skills of European scientists by addressing
the common needs for training in advanced state of the art imaging instrumentation for Life
Science research in many ESFRI countries. Training will be performed at the Euro-Biolmaging
infrastructure for the specific biomedical imaging technologies. This training will cover all
aspects necessary to obtain conclusive data using the technology, ranging from specimen
preparation to data collection and analysis. This will disseminate expert skills in the scientific
community and ensure maximum return in the use of the advanced technologies.

Euro-Biolmaging will therefore support members of the European Union in staying at the
cutting edge development of state of the art biomedical imaging techniques and serve as a
platform of excellence for European scientists working in pertinent fields of biomedical imaging
and catalyse scientific exchange and collaboration.

Euro-Biolmaging will consider itself a success once every research institution or research
activity in Europe would have access to and training in the imaging technologies they need
through defined access models and training curricula as well as effectively disseminated
information concerning what imaging technologies and infrastructure exist where, and by so
doing, improve European competitiveness in biomedical imaging.
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7. Commitments/maturity: Which states/organisations have demonstrated
interest/commitment in supporting and/or funding the proposal?

Euro-Biolmaging is headed by two scientific coordinators, Jan Ellenberg (EMBL) and Stefan
Schoénberg (EIBIR). The projected Euro-Biolmaging Preparatory Phase consortium comprises
a set of 39 beneficiaries representing 15 ESFRI Member States. These partners represent
leading scientists in the different imaging technologies and infrastructures as well as key
political and funding bodies. In addition, Euro-Biolmaging has assembled a valuable set of
more than 80 associated partners representing 23 ESFRI Member States and received 125
“letters of intent” from universities, research councils, ministries, funding organizations and
industry.

Beneficiaries

Interest expressed by: Associated partners

- European Molecular Biology - Austrian Federal Ministry | 82 organizations

Laboratory, EU

EIBIR Gemeinnuetzige Gmbh zur
Foerderung der Erforschung der
Biomedizinischen Bildgebung,
AT

Abo Akademi, FI

Aarhus Universitetshospital,
Skejby, DK

Fundacio Privada Clinic per a la
Recerca Biomedica, ES
Fundacio Privada Centre de
Regulacio Genomica, ES
Erasmus Universitair Medisch
Centrum Rotterdam, NL

Ecole Polytechnique Federale de
Lausanne, CH
Helmholtz-Gemeinschaft
Deutscher Forschungszentren
e.V.,, DE

Istituto Europeo di Oncologia Srl,
IT

Institute of Molecular Genetics —
Academy of Sciences of the
Czech Republic, CZ
Ludwig-Maximilians-Universitaet
Muenchen, DE

Max Planck Gesellschaft zur
Foérderung Der Wissenschaften
e.V.,, DE

Universitaetsklinikum Freiburg,
DE

Universita degli Studi di Torino,
IT

University of Dundee, UK
Universitat Pompeu Fabra, ES
Weizmann Institute of Science,
IL

Westfalische Wilhelms-
Universitaet Muenster, DE

The Netherlands Organisation of
Health Research and
Development, NL

of Science and Research
(AT)

Belgian Science Policy
Office (BE)

Ministry of Education
Youth and Sports (CZ)
German Federal Ministry
of Education and
Research (DE)

Bavarian State Ministry of
Sciences, Research and
the Arts (DE)

German Research
Foundation (DE)

Danish Agency for
Science, Technology and
Innovation (DK)

Spanish Ministry of
Science and Innovation
(ES)

Generalitat de Catalunya
(ES)

Finnish Ministry of
Education (FI)

CEA, INSERM, CNRS,
INRIA (FR)

National Office for
Research and Technology
(HU)

Israel Science Foundation
(IL)

Ministero dell’Istruzione,
Universita e Ricerca (IT)
Regione Piemonte (IT)
National Research Council
of Italy (IT)

Dutch Ministry of
Education, Culture and
Science (NL)

Research Council of
Norway (NO)

have expressed their
interest to actively
participate in the
Euro-Biolmaging
working groups as
Associated Partners.

Countries:
Austria: 4
Belgium: 2
Switzerland: 1
Croatia: 1
Czech Republic: 6
Germany: 10
Denmark: 2
Estonia: 1
Spain: 3
Finland: 3
France: 7
Greece: 8
Hungary: 1
Ireland: 2
Italy: 7
Netherlands: 6
Norway: 1
Poland: 4
Portugal: 1
Sweden: 5
Slovenia: 1
United Kingdom: 7
Israel: 1
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Agencia D'avaluacio de
Tecnologia i Recerca Mediques,
ES

Commissariat a I' Energie
Atomique, FR

Deutsche
Forschungsgemeinschaft, DE
Eidgendssische Technische
Hochschule Ziirich, CH

Imperial College of Science,
Technology and Medicine, UK
Otto-Von-Guericke-Universitaet
Magdeburg, DE

Universitair Medisch Centrum
Utrecht, NL

Friedrich Miescher Institute for
Biomedical Research, CH
European Organisation for
Research and Treatment of
Cancer, BE

Instytut Biologii Doswiadczalnej
im. M. Nenckiego Polskiej
Akademii Nauk, PL
Biotechnology and Biological
Sciences Research Council, UK
Consiglio Nazionale delle
Ricerche, IT
Fraunhofer-Gesellschaft zur
Foerderung der Angewandten
Forschung E.V, DE
Nederlandse Organisatie voor
Wetenschappelijk Onderzoek,
NL

Institut National de la Sante et de
la Recherche Medicale, FR
Institut National de Recherche en
Informatique et en Automatique,
FR

Uppsala Universitet, SE

Centre National de la Recherche
Scientifique, FR

Ruprecht Karls Universitaet,
Heidelberg, DE

Polish Ministry of Science
and Higher Education (PL)
Ministerio da Ciencia,
Tecnologia e Ensino
Superio (PT)

Swedish Research
Council (SE)

Medical Research Council
(UK)

Wellcome Trust (UK)
Republic of Croatia -
Ministry of Science,
Education and Sports
(HR)

Ministry of Education, Life
Long Learning and
Religious Affairs (GR)

8. Costs for construction, operation and decommissioning, indications on
project financing.

One of the main goals of Euro-Biolmaging is to maintain and extend its competitiveness in
imaging technologies. The required investment is high and should be in addition to funds
allocated to basic research and not part of it. The use of such an investment through a
coordinated plan well integrated into the current and future European research landscape will
have significant advantages. First, the investment can be more targeted so that the cutting
edge technology is not duplicated unnecessarily in each Member State. Second, the
dissemination of know-how and technology to constantly update and improve the
infrastructures will be more efficient. Third, it will facilitate the use of shared resources and
standards (algorithms, data standards, compute processing power, databases).
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1. Preparatory Phase. The objectives are

- to define the needs of the biomedical imaging user communities,

- to develop a plan for harmonised/standardised access to imaging technologies,

- to develop a plan for harmonised/standardised training curricula in imaging technologies,
- to develop a plan for image data management, storage and processing,

- to define the legal, governmental and financial framework for the construction and
operation,

- to develop an overall business and construction plan based on the legal framework and
finance plan

2. Construction Phase. Euro-Biolmaging infrastructure will be established and either newly
constructed or set up through major upgrades of existing facilities.

3. Operation. Euro-Biolmaging will provide access and training to users. Technology will be
kept state of the art through continuous technology evaluation and development and through
continuous upgrades of instrumentation.

Total preparatory cost | Total construction cost | Operation cost /year Decommissioning
cost
~ 7,9 Mio € ~ 600 Mio € ~ 250 Mio €
to be further to be further Not applicable
determined in the determined in the
Preparatory Phase Preparatory Phase

9. Timetable for construction, operation and decommissioning with duration and
possible starting dates.

Preparatory phase Construction phase Operation phase Decommissioning

2010-2013 2013-2017 > 15 years Not applicable

10. Reference: Person who has submitted the proposal and will follow up in
ESFRI.

Dr. Jan Ellenberg Prof. Stefan Schoénberg
European Molecular Biology Laboratory (EMBL) European Institute for Biomedical
Meyerhofstr. 1 Imaging Research (EIBIR)
D-69117 Heidelberg Neutorgasse 9

Germany A- 1010 Vienna

T +49-6221-387-328 Austria

F +49-6221-387-98328 T +43 1 533 40 64-538
jan.ellenberg@embl.de F +43 153570 41

stefan.schoenberg@medtech.uni-
heidelberg.de
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Table 17: Links between Research Infrastructures — Euro-Biolmaging
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Further specification
of the technological link

Further specification
of the thematical link

Short statement for further specification
(last update July 2010)

cooperative image - tissue data bases

Technologies for image-based
verification of disease mechanisms
and therapeutic strategies, exchange
on innovative imaging technologies,
best practices and standardized
protocols for biomedical imaging.

development of surrogate image-
based markers for earlier response
assessment

common standards for image data
formats; technical links between public
image and sequence data bases

access to cutting-edge small animal
imaging devices

correlative and structural imaging
methods

access to imaging technologies and
devices for marine organisms

access to imaging technologies and
devices for cells and pathogens

image capture and analysis of
morphological or reporter signals in
cell-based screening assays (high-
content screening) is becoming an
important alternative to single target in
vitro screening assays

explore remote image data storage
and processing

correlation of new image markers
with histopathological data

Access to state-of-the-art imaging
analysis platforms for evaluation of
preclinical data and monitoring of
clinical studies.

clinical studies with standardized
imaging for evidence-based
diagnosis, assessment of
therapeutic response and outcome

imaging studies for dicases
mechanisms and new therapettic
approaches in animals

Briclging resolution gaps of imaging
methods. Identification of new
imaging technologies to augment
existing structure determination
infrastructures.

evaluation of marine organism
models for imaging

capacities development of cell and
tissue imaging adapted to the
needs of BSL4 laboratories

image-based high-content
screening and drug profiling

Euro-Biolmaging will provide innovative
image analysis tools for the development
of biomarkers and standards for image
databases.

Imaging in preclinical and clinical
evaluation of new diagnostics andl
therapies, Euro-Biolmaging will provide
access to imaging services and
standards for methods, data, and user
training to support the translational link
between preclinical and clinical studies

Euro-Biolmaging will work on the
establishment of new quality standards
for clinical trials with imaging technologies
using established and new imaging
biomarkers at the European level

A common node for image databases
and public repositories could be set up
within the ELIXIR RI to avoid duplicated
efforts and profit from synergies

Collaboration on imaging methods for
mouse models, e.g. by establishing
common imaging programs, commeon
imaging technology development for
small animals

Development of a common nocdle for
correlative light and electron microscopy

Collaboration by offering services in
imaging methods for marine organisms,
e.g. by establishing common imaging
programs

Euro-Biolmaging plans to evaluate
deployment of an imaging infrastructure
into high security laboratories in
collaboration with ERINHA and a joint
survey of pathogen and imaging
communities will be conducted

Euro-Biolmaging plans a combined
infrastructure for high throughput
microscopy and chemical screening
facility

Euro-Biolmaging and Infrafrontier plan
together with EUDAT a pilot project to
define requirements and explore
solutions for an image warehouse that
provides fast and distributed access and
includes tools for navigation, visualisation,
and annotation of image data.
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4.7 Contribution of RIs to different
science fields

Although it is difficult to give a
comprehensive diagrammatic presentation
of the research activities of each BMS R,
the following diagrams broadly illustrate
BMS RI participation across different

scientific fields and the contribution of each
RI to research activities within the dominant
field.

Figure 30 illustrates BMS RI activities in the
research themes of environment, industrial
technologies, marine organisms,
plants/animals and medicine.
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Figure 30: BMS RI activities in the research themes of environment, industrial technologies, marine

organisms, plants/animals and medicine

The 6 first generation BMS RIs — ECRIN,
EATRIS, BBMRI, INFRAFRONTIER,
INSTRUCT, ELIXIR — are predominately
active in the research area of medicine. With
the exception of ELIXIR (45% participation)
activities in medicine within each of the
other 5 initiatives stands at over 50% of the
total research activity of each RI.

The 4 second generation BMS Rls -
ERINHA, EU-OPENSCREEN, Euro-
Biolmaging, EMBRC - again show active
participation in medicine; however EU-
OPENSCREEN, Euro-Biolmaging and
EMBRC also strongly contribute to the
research themes of plants/animals and
marine organisms (see Figure 30).

Overall, medicine is the dominant research
activity for all 10 BMS RIs; they contribute a
combined 65% of total research activity to
this field. The combined activity for the 6 first
generation BMS RIs in Medicine is 75%.

The research theme of medicine covers a
broad spectrum of activities. Figure 31
illustrates an estimate of the contribution of
each individual BMS RI to research activities
across this spectrum, from basic medical/
biological research and innovation activities
to activities dedicated to health care. Not
surprisingly the percentage of basic
research is high, in accordance with the
horizontal nature of several of the BMS RIs.
The percentage of applied and translational
activities is, however, increasing.
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Figure 31: Estimate of each individual BMS RI to research activities across the medicine spectrum

4.8 Common activities of BMS Ris

Some of the common activities of the 10
BMS RIs are already mentioned in Chapter
2: their networking with the BMS TWG as
well as in Chapters 4.2 and 4.3: showing the
thematic and technological links between
the BMS RIs and other RIs of the Thematic
Working Groups. As the BMS RIs show
different interfaces between each other and
with RlIs of other TWGs, even overlaps, they
are in a continuous dialogue.

A special meeting was organised with the e-
Infrastructure Reflection Group, to discuss in
depth the issues of data collection, storage,
management and access. Strengthening of
existing networks and the strategic planning
of new cooperations was a most
appreciated result of the meeting.

For embedding BMS RIs into the scientific
landscape, the BMS Rls have created and
submitted several joint proposals for trans-
national and EU funding.

Mutual relationships have as well been
developed in the frame of the Preparatory
Phases for RIs, financed by the European
Union and are foreseen within other
common measures of the Specific
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Programme Capacities, esp. Integration
Activities — see overview on the progress of
the 10 BMS Rls.

As the 6 BMS RIs of the first generation
cover a broad spectrum of competencies
from molecules to humans, they took part in
the first call for proposals of the Joint
Undertaking Innovative Medicines Initiative.
Together with the industrial project partners
they succeeded and are establishing a pan-
European platform for education and
training comprising the whole lifecycle of
medicines from basic research through
clinical development to pharmaco-vigilance
(EMTRAIN, European Medicines Research
Training Network — www.emtrain.eu).

Another common activity of the BMS RIs is
an application for the call INFRA-2011-2.3.2
“Implementation of common solutions for a
cluster of ESFRI infrastructures in the field
of Life Sciences" within the frame of the
Specific  Programme Capacities. The
European Commission’s main objective of
this call is to support the common needs of
projects in the same field. An EU financial
support will be provided, through a targeted
approach, to clusters of ESFRI
infrastructures for their implementation
phase. This support is aiming at
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implementing common and efficient
solutions on issues ranging from
architecture of distributed infrastructures to
distributed access management, from
development of critical components to
new/revised data acquisition, access and
deposit policies.

In addition to the presentation of BMS RIs
on the occasion of highly recognised
scientific conferences or rather stakeholder
oriented congresses and conventions (ECRI
2010) the BMS RIs contributed to and
participated in several workshops and
seminars.

Legal and financial issues were of utmost
interest, as the implementation of the new
legal instrument ERIC is progressing.
Several meetings took place, where the
conception of ERIC, its implementation
structure and most recent developments
were presented and intensely discussed.

The funding environment — be it for
construction or operation — was the focus of
a variety of events. Different schemes and
models were discussed with relevant
stakeholders and programme managers
and/or owners.

The exchange of experiences gained during
the ESFRI as well as national roadmap
(update) processes and the Preparatory
Phases for single RIs motivated the BMS
RlIs to jointly act with regard to future RI
planning and decision making processes on
a European level. Envisaging the future
challenges Europe is facing the group of
BMS RIs identified needs and requirements
for RIs. BMS Ris jointly published a Strategy
Paper. They detailed the Dbenefit,
contribution to and perspectives of BMS Rls
within the European Research Area. In
formulating a strategy addressing European
decision makers, they are asking for i)
strengthened capacities and fostered
implementation of Research Infrastructures
as a major pillar of the knowledge triangle —

science, training and innovation, ii) coherent
and adequate funding strategies and
instruments for integrating Rls sustainable
into the research and innovation scenery.
BMS RIs presented their Strategy Paper in
Brussels on the 25" October, 2010 to
Members of the European Parliament, to
key decision makers within the European
Commission and to the members of the
Research Council Working Group.

4.9 Conclusions

One of the main objectives of the BMS TWG
is to support ESFRI in performing its
incubator role for the RIs on the Roadmap.
The whole ESFRI process will only be
successful if the Rls on the Roadmap see
the light of day. Therefore the BMS TWG
concentrated very much on implementation
and the bottlenecks which the RIs have to
overcome on their way to reality. All BMS
RiIs are progressing excellent and evolving
satisfactorily.

An important part of this development was
an intense exchange of best practise
between the 6 first generation RIs (BBMRI,
EATRIS, ECRIN, ELIXIR,
INFRAFRONTIER, INSTRUCT) of the 2006
ed. of the ESFRI Roadmap and the 4
second generation RIs (EMBRC, Euro-
Biolmaging, ERINHA, EU-OPENSCREEN)
of the 2008 ESFRI Roadmap. The scientific
coordinators of the 10 Rls not only met upon
invitation of the BMS TWG in special
meetings together with the BMS TWG
members, but also at workshops to
exchange their experiences with PPs. Within
this frame the BMS RlIs jointly developed
strategies to intensify their mutual
collaboration and cooperation activities.
Table 18 gives a compiled overview of the
networking between the BMS RIs,
differentiated in technological and thematical
links that are further specified in the
presentation of each BMS RI.
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Table 18: Links between the Research Infrastructures
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5 EVALUATION OF NEW PROPOSALS

5.1 Evaluation Procedure

ESFRI designed a stage-gate process to
ensure that all initiatives to be reviewed by
the respective Thematic Working Group for
the update of the ESFRI Roadmap are
assessed using the same transparent and
fair procedure. The approach of this process
is to review the Research Infrastructure
concept and to judge the maturity of
proposals (see Figure 32 for detailed
information about the particular steps of the
ESFRI stage-gate process).

For the 3" time in series ESFRI launched a
call for new initiatives to be considered for
an update of the ESFRI Roadmap. The call
in September 2009 invited proposals for
new (or major upgrades of) Rl initiatives of
pan-European relevance in the specific
fields of food, agriculture and fisheries,
biotechnology (including systems biology) to
be evaluated by the BMS TWG. The
deadline for sub-mission was 31%
December, 2009 (see Figure 32 “ESFRI
stage-gate process - step 17).

Stagegate steps

Reviewed and
agreed by ESFRI?

Figure 32: Overview about the ESFRI stage-gate
process for the update of the ESFRI Roadmap
2010

The ESFRI Executive Board (EB) forwarded
9 proposals to the BMS TWG (RU09_01,
_09, 10, 17, _18, 19, 20, 21, and _22;
see detailed information in Appendix E “List
of proposals received and assessed”). After
a first screen and discussion between the
EB and the BMS TWG Chair in January
2010, the proposals RU09_18 (Euro-QUAM)
and RU09 19 (BIO3MASS) were
considered to be out of the scope of the
BMS Group. The proposal RUQ09 21
(BRIDGE) was evaluated by the BMS TWG
notwithstanding the fact that there were
serious doubts whether this proposal was
still within the scope of the BMS Group. The
Danish ESFRI Delegation had submitted
proposal RU09_05 (BIOPRO), but withdrew
it before the EB forwarded the proposal to
the BMS TWG for evaluation (see Figure 32
“ESFRI stage-gate process - step 27).

After a call for (re-)nominations of members
of all TWGs ESFRI Forum decided about
the composition of the BMS TWG. The
members of the BMS Group are both
science policy makers and scientific experts
(Appendix A). Any potential conflicts of
interest were dealt with according to the
ToR of Thematic Working Groups, last
updated on 12" June, 2009.

Since November 2007 a password protected
working platform (created by the BMS TWG
secretariat) is provided to all BMS TWG
members. This platform contains all
documents that are generated by the BMS
Group (e.g. agendas and minutes of the
meetings, proposals to be evaluated,
assessment forms and guidelines, etc.) and
is continuously updated by the BMS TWG
secretariat. In order to ensure clarity and
transparency of the procedure, all BMS
TWG members have restricted access to
the working platform

Three independent Expert Groups (EGS)
covering the respective scientific areas of
the proposals were established by the BMS
TWG to ensure and maintain the high
quality standard of the evaluation process
in ESFRI.

All Expert Groups were chaired by a BMS

TWG member, who reported directly to the
BMS Chair and the BMS Group. Each
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Expert Group consisted of up to six
members (including the Expert Group
Chair).

The Expert Group “Systems Biology” was
only composed of internal experts (from
BMS TWG) whereas the Expert Groups
“Biorepositories — Microorganisms” and
“Green  Biotechnology &  Biological
Sciences” consisted of external experts in
addition to the respective Chair. A
representative of the ENV TWG was
included in the latter EG. In addition to the
membership of a representative of ENV
TWG the Chair of ENV TWG also sent
comments in writing.

The external members of each Expert
Group were nominated by the BMS TWG
following recommendations of
acknowledged professionals in the specific
areas of science against the background of
their reputation and expertise. Moreover,
the balance of countries and gender was
taken into account and any possible conflict
of interest was excluded. The membership
in the Expert Groups embraced some of
Europe’s and the world’s leading biologists
and medical scientists.

The following three Expert Groups were set
up:

Expert Group 1: “Systems Biology” (chaired
by Professor Stig Omholt, NO)

Expert Group 2: “Biorepositories -
Microorganisms” (chaired by Professor
Andres Metspalu, EE)

Expert Group 3: “Green Biotechnology &
Biological Sciences” (chaired by Dr. Ester
Serrao, PT)

The Expert Groups worked from January
2010 to May 2010. On 8" April, 2010 there
was a one-day Consensus Meeting in Bonn,
where all three different Expert Groups
came together to discuss their results and
prepared final recommendations to the BMS
TWG. In its work, the Expert Groups
followed the set “Procedural Guidelines for
BMS Expert Groups”."

'2 Remote Evaluation Process; Update of the Roadmap
Research Infrastructures Thematical Working Group
Biological and Medical Sciences; Procedural Guidelines
for BMS Expert Groups
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The EGs have reviewed the needs of the
biological and medical scientific
communities for pan-European
infrastructures and analysed the specific
proposals received through ESFRI. The
EGs reviewed the proposals for new
Research Infrastructures or major upgrades
of pre-existing Research Infrastructures and
prepared recommendations for the BMS
TWG.

5.1.1 Procedural guidelines for BMS
Expert Groups

Chair of an Expert Group:

The Expert Groups were chaired by
members of the TWG. The Chair of an
Expert Group should not be involved in a
specific Research Infrastructure to be
evaluated by this Expert Group.

He/she was responsible for the timetable
and good organisation of the evaluation
process.

The BMS secretariat supported the Chairs if
required.

Membership:

The members of the Expert Groups should
not be involved in a specific Rl proposal
neither as coordinator nor as possible
partner. Any conflict of interest shall be
reported right at the beginning of the
evaluation procedure to the Chair of the
Expert Group.

Members of the Expert Groups were
selected on the basis of their expertise,
including science policy development, and
of their international reputation.

An Expert Group consisted of no more
members than it was necessary to provide
an overview of the area under consideration;
Expert Groups ideally had up to six
members.

The BMS TWG Chair could announce
another expert in case one of the approved
experts was not available, following a
consultation with the Chair of the respective
Expert Group.
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Method of working:

Members of the Expert Groups performed
evaluations on a personal basis and did not
represent their national or private interests.
They were expected to be independent,
impartial and objective, and to behave
throughout in a professional manner.

A meeting of the Expert Groups to discuss
their findings was held in a closed-session;
all information exchanged within and
prepared by the Expert Group was meant
for internal use only, unless explicitly stated.

Basic requirements for consideration:

Under supervision of the BMS TWG, the
Expert Groups assessed if a potential (major
upgrade/new) pan-European Research
Infrastructure should be included in the
Roadmap or not.

To fulfil their tasks, and before analysing
specific initiatives (which should have
received the previous support of an ESFRI
member), the Expert Groups reviewed, on
the basis of existing information, the needs
of the potential user scientific
community(ies) within the next 10 to 20
years (see Figure 32 “ESFRI stage-gate
process - step 3”).

Each identified Research Infrastructure was
reviewed according to two main criteria of
the stage-gate process for evaluation of new
proposals laid down by the ESFRI Forum:

The Scientific and the Concept Case

1. The Scientific Case (see Figure 32
“ESFRI stage-gate process - step 4”): The
proposed new RI should correspond to
future needs of the scientific communities in
Europe, demonstrate impacts on scientific
developments, support new ways of doing
science in Europe and participate to the
enhancement of the European Research
Area.

Additional information, supported by the
appropriate  scientific  community  at
European level, should demonstrate its pan-
European value, setting the scene for the
infrastructure in a European and an
international context, as well as its
relevance and quality.

2. The Concept Case (see Figure 32
“ESFRI stage-gate process - step 5”). The
proposed new RI should be technologically
and financially feasible and meet the
necessary degree of maturity which is
defined as (a) the existence of a technical
concept for the realisation of the RI and of
feasibility studies, including identification of
technical challenges and risks, (b) the
existence of a projection about construction,
operating and decommissioning costs,
including a clear timetable. In addition,
ESFRI analysis requires relevant
information on (c) the recent or near future
peer review of the RI, and by which panel;
(d) the potential for risks- and costs-sharing
and for developing effective joint actions in
Europe; (e) the mechanisms for other
partners to join later on and (f) the
mechanisms to ensure the human resources
and the capability to use the RI in the most
open and effective way.

5.1.2 Modus operandi

The Chair of the BMS TWG provided
information  covering the  evaluation
procedure, the experts’ responsibilities, the
issues involved in the particular
area/objective, and assessment forms.

The first part of the evaluation (until 15"
March, 2010) was carried out on the
premises of the experts concerned
("remotely").

In this first step the experts were acting
individually. The experts recorded their
individual opinions in an Individual
Assessment Report (IAR); concise but
explicit justifications were given for each
score and also comments against the
evaluation criteria.

The experts further collected questions they
identified as not sufficiently described in the
proposal template as well as
recommendations for improvements if useful
and sent it to the Chair of the Expert Group,
who then clarified these issues with the
coordinator of the proposal and provided a
suitable feedback to the members of the
Expert Group.

Based on this feedback information the

experts provided suitable comments to be
discussed at the Expert Group meeting (see
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below). All experts completed their IAR and
sent it to the respective Chair of the Expert
Group.

The second step included a Consensus
Meeting in Bonn (8th April, 2010), at which
the experts presented their views, discussed
and prepared comments for the particular
Rls relating to the scientific landscape.
Finally they produced one final common
assessment form for each proposal.

The discussion was moderated by the Chair
of each Expert Group. He/she sought to
arrive at a consensus between the individual
views of experts without any prejudice for or
against particular proposals or the
organisations involved.

The Chair was responsible for drafting the
final evaluation report, which also contained
scores and comments from the final
assessment form. The Expert Groups also
came to a common view with respect to the
scientific landscape.

The final evaluation report was provided to
the BMS TWG Chair for discussion in the
BMS TWG meeting in June, 2010.

5.1.3 Evaluation Criteria

The proposals were evaluated against pre-
determined evaluation criteria.

Each criterion was scored out of 5. Half
marks could be given. No weightings were
applied. The scores indicated the following
with respect to the criterion under
examination:

0 - Insufficient: The proposal fails to address
the criterion under examination or cannot be
judged due to missing or incomplete
information.

1 - Poor: The criterion is addressed in a
cursory and unsatisfactory manner.

2 - Fairr There are serious inherent
weaknesses in relation to the criterion in
question.

3 - Good: While the proposal broadly

addresses the criterion, there are significant
weaknesses that would need correcting.
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4 - Very good: The proposal addresses the
criterion well, although certain
improvements are possible.

5 - Excellent: The proposal successfully
addresses all relevant aspects of the
criterion in question. Any shortcomings are
minor.

The following criteria were checked to
assess the maturity of the 7 proposals to be
evaluated:

Scientific Case:

» Does the proposed RI offer an
important service responding to the
future needs of users?

> In how far does the proposed RI

address the needs of
European/global users within the
given field?

» Is/are the target group(s) of users
identified?

»  Will the proposed RI contribute to
the excellence and coordination of
high-quality work in Europe?

» Is the pan-European/global value
clearly demonstrated?

»  Please clarify how the new RI will fit
into the existing and future
landscape of research and of
existing Rls.

> Does the proposed RI offer an
improvement beyond the state of
the art?

» In how far does the proposed RI
contribute to the problems to be
solved?

> In how far does it contribute to
harmonisation and standardisation
within Europe?

Concept Case:

> Is the necessary scientific and
technological expertise identified?

» Is the concept technologically
feasible?

» Is the requirement for e-
infrastructure sufficiently described?
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»  Can it be integrated with the existing
EU e-infrastructure?

» Are the important key players
identified and integrated in the
proposed RI?

> Are costs estimates feasible?

Additional questions:

> In how far does the proposed RI
contribute to innovative
research/innovation/demonstration,
training and other relevant
activities?

» Has the proposed service and/or
access for users to the RI been
made clear?

»  Would you have recommendations
for the proposed RI?

5.2 Evaluation Results

All 7 proposals were available for the BMS
TWG members from the password-
protected BMS working platform during the
process of evaluation. The
recommendations prepared by the Expert
Groups were taken into account during the
5" BMS TWG meeting in Paris on 16"/17"
June, 2010, where all proposals were
discussed and assessed.

The common final evaluation result of the
Expert Groups was to recommend 3 of the
applications as mature proposals: ISBE
(Infrastructure for Systems Biology-Europe),
ANAEE (Infrastructure for Analysis and
Experimentation on Ecosystems) and MIRRI
(Microbial Resource Research
Infrastructure).

The BMS TWG unanimously agreed to the
vote of the Expert Groups and identified 3
proposals as promising Research
Infrastructure initiatives, which passed step
6 of the stage-gate process. BMS TWG is of
the opinion that the 3 above mentioned
proposals meet the ESFRI criteria for
inclusion in the update of the ESFRI RM
2010 (see Figure 32 “ESFRI stage-gate
process - step 6”). In the case of ANAEE
BMS TWG welcomed a written
understanding that the RI while progressing
towards the Preparatory Phase would

enlarge its scientific community to
strengthen the structuring effect.

Furthermore, the BMS TWG decided that 4
proposals did not pass step 5 of the stage-
gate process and shall not be considered for
the inclusion in the ESFRI RM 2010.

5.2.1 Mature Proposals

The proposals identified as being mature
fully met the demands of major pan-
European Research Infrastructures. They
were well characterised by contributions to
the excellence and coordination of high-
quality work and innovative research in
Europe when offering important services
with regard to the future needs of European
or global wusers. Furthermore, these
initiatives clearly demonstrated an
improvement in their respective scientific
area beyond the state of the art in view of a
pan-European/global value. An outstanding
attribute of these future RIs was their
notable contribution to harmonisation and
standardisation within Europe not least as a
result of their technologically feasible
concept as well as the identification and
integration of important target groups and
key players.

RU09 01 ISBE - Infrastructure for
Systems Biology-Europe

Submitted by the ESFRI delegation of the
United Kingdom

Short description

Systems biology is a research methodology
at the current frontier of the Life Sciences
(basic and applied) - being used in
fundamental  biology, @ medicine and
biological engineering. It represents a highly
interdisciplinary approach to the
understanding and harnessing of biological
complexity. It builds upon the great
advances triggered by the “-omics”
revolution and it goes beyond them by
combining  high-throughput  experimental
approaches in molecular biology,
biochemistry and chemistry with
bioinformatics, novel physics and
engineering technologies, together with
sophisticated mathematical approaches with
particular emphasis on modelling and
simulation. Consequently, systems biology
does not sit comfortably in any single
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department or even a classical university
faculty. It demands new intellectual and
organisational structures to deliver its full
potential. The proposal suggests the
establishment of a concerted European
systems biology infrastructure providing
broad access to instrumentation,
competence, computing facilities and
repositories for enhancing the breadth and
quality of systems biology research in
Europe. Furthermore, this Research
Infrastructure initiative provides a special
feature in the European Research Area for
the interconnection with other Research
Infrastructures in the field of Life Sciences,
e.g. ELIXIR.

Synthesis opinion

There is an unquestionable need for building
a service infrastructure for systems biology
research in Europe that can provide a broad
spectrum of services enabling European
researchers to better exploit the possibility
window that has been opened by the
combination of theoretical disciplines with
dramatic improvements in sequencing and
phenotyping technologies. The proposal has
the potential to develop into a very strong,
organisationally as well as thematically,
concerted pan-European service
infrastructure that will be enthusiastically
supported by several Member States. Such
a Research Infrastructure has to have a
decentralised structure, and compared to
the setup of a single service facility, this
poses a series of additional challenges
concerning sharing of responsibilities among
service nodes, proper addressing of well
documented needs, and proper integration
of stakeholders that already have shown
long-term commitments to building up
relevant infrastructure for systems biology
research as well as providing high-quality
work within the field based on European
funding. The current proposal represents a
good point of departure for a successful
handling of these challenges.

Justification in detail

A systems biological approach offers a
wealth of opportunities to understand and
utilise biological complexity rather than
deconstruct it in a reductionistic mode.
Along with its intellectual cousin synthetic
biology, it is very important to the future of
the European economy, e.g. in the
pharmaceutical and biotechnology
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industries. Currently, the US leads the world
in many aspects of systems biology. For this
reason there is an urgent need in Europe to
establish new organisational structures that
facilitate the sharing of knowledge and
expertise, seamless exchange of data and
models, and the creation of new targeted
educational programmes. This is the
proposed role of ISBE, a distributed
infrastructure aimed at providing coherence,
critical mass and focus within Europe, to
promote best practice, standardisation and

joint  working - maximise return on
investment and enable the realisation of
large-scale integrated research
programmes.

RU09 09 ANAEE - Infrastructure for
Analysis and Experimentation on
Ecosystems

Submitted by the ESFRI delegation of
France

Short description

ANAEE aims at developing a coordinated
set of state of the art experimental platforms
to analyse and predict the responses of
ecosystems to environmental changes and
to engineer management techniques to deal
with these changes. This will be achieved by
setting-up a distributed and coordinated
network of well equipped state of the art in
situ and in vitro experimental platforms
associated with analytical and modelling
platforms and linked to networks of
instrumented observation sites.

In situ long-term experimental platforms will
be distributed across the main types of
climate and land wuse. Experimental
approaches will assess effects of land
management, climate and biodiversity.
Long-term continuous measurements will be
recorded for state variables of the system in
conjunction with the biogeochemical cycles,
fluxes to hydrosphere and atmosphere and
the dynamics of biodiversity. A few
Ecotrons, highly instrumented, will allow
deepening our understanding of processes
and testing specific combinations of forcing
variables. Analytical platforms at the cutting
edge of technological development will
quantify the complex interactions between
the different matter cycles, ecological states
and compartments, complemented with data
base and modelling platforms.
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Synthesis opinion

ANAEE will provide services that are
strongly needed for excellent research on
food and animal production ecosystems but
it is additionally also very useful to address
ecological, environmental, biodiversity and
human health questions. This is considered
a logical and very positive aspect, because
the issues of food and animal production
cannot be addressed separately from these,
but rather in a complementary and
coordinated manner as can be achieved in
this infrastructure. In this way, such an
infrastructure will also offer a bridge
between biological and environmental
scientific communities. A major need in
agricultural research is to integrate
experimentation with large temporal and
spatial scales relevant to the most pressing
future drivers to achieve a better and more
holistic understanding of the underlying
processes. The availability of experimental
facilities, very large data sets and the multi-
functional measurements and observations
of complementary platforms will allow a
novel understanding of the dynamics of the
state and fluxes within and between the
most relevant compartments across a
hierarchy of spatial and temporal scales. It
will therefore contribute to the pan-European
integration of sciences and will bridge the
existing research gap between monitoring
and observational and functional
experimental approaches, fully integrated
towards modelling and prediction.

Justification in detail

ANAEE targets the need for long-term
Research Infrastructure  to  address
important European and global future
scientific needs, namely the biological and
ecological understanding of processes
related to biomass production, including
food, fibre and fuel - agriculture, food
security and climate change.

This proposal’s strength is the very good
integration at all levels. The holistic
approach of ANAEE clearly offers an
important improvement beyond the state of
the art. Integration of different scientific
fields, approaches and methodologies,
actors and users, as well as with other
infrastructures and with closely related
networks will result in a much greater
integrated potential than the sum of its
individual parts. It also has clear pan-

European value, providing a significant
enhancement of Europe’s capacity. The
envisaged  collaboration  with  other
infrastructures and networks will have an
outreach function for the science fields
concerned well beyond the European
borders. The in situ long-term experimental
platforms when integrated, will provide a
novel understanding of the complex
interactions between the different cycles,
ecological states and compartments,
allowing to evaluate, predict and assess the
effects of climate change and land use on
ecosystem processes.

Major actors and users as well as the
respective target groups are identified within
the different scientific areas, resulting in
sound potential for future wuse and
development. It is recommended that the
partnership should be open to provide a
stronger European balance regarding the
expertise, climate zones, soil types, and in
the final organisational and management
structure due consideration should be given
to access policies and dissemination
activities for an effective and efficient
scientific use of this infrastructure.

ANAEE requires a long-term scientific
commitment which will require a long-term
financial commitment for the running costs,
and efforts to develop a business-model are
required.

RU09_10 MIRRI - Microbial Resource
Research Infrastructure

Submitted by the ESFRI delegation of
France

Short description

MIRRI brings together European microbial
resource collections with stakeholders
aiming at improving access to enhanced
quality microbial resources in an appropriate
legal framework. It will build the European
platform within the future Global Biological
Resource Centre Network (GBRCN) for
microorganisms. Microorganisms and their
derivatives are the essential raw material for
the advancement of biotechnology, human
health as well as research and development
in the Life Sciences. Products derived from
microorganisms include drugs,
antimicrobials, biopesticides and industrial
enzymes. Uses include biocontrol, biofuel
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production and direct use as food. Better-
managed resources will lead to further
discovery in all areas of the Life Sciences
including healthcare.

MIRRI builds on several initiatives and
activities respectively in this area: the
Organisation for Economic Co-Operation
and Development Biological Resource
Centre (OECD BRC) Task Force providing
best practice, the GBRNC demonstration
and the European Consortium of Microbial
Resources Centres (EMbaRC) projects,
voluntary scientifically based collection
network activities, such as World Federation
for Culture Collections (WFCC) and
European Culture Collection Organisation
(ECCO). MIRRI enhances existing
European microbial resource collections by
linking them to third country partners
extending globally.

MIRRI will improve quality and add value to
the biological materials available for
research, providing a comprehensive
coverage of organisms and associated data.
It will provide improved services to identify
and characterise newly discovered strains
that will help drive biotechnological research
and place Europe at the head of microbial
based innovation and bioeconomy
development. MIRRI will complement ESFRI
initiatives such as EMBRC (focussing on
marine biodiversity, “blue biotechnology),
BBMRI (focussing on primary material of
human origin, “red“ biotechnology) and
ERINHA (focussing on high pathogenic
organisms) by concentrating on green and
white/grey biotechnology sectors.

Synthesis opinion

This proposed Rl is an excellent and mature
proposal. National structures from all over
the Europe are already established,
scientific  and technological expertise
centres identified. MIRRI will offer services
to different sectors like agriculture,
biotechnology, food production, drug
development, energy and healthcare. The
proposed RI will contribute to excellence of
research  (coverage/best practice/global
access plus standardisation of the
resources) and human resource
development incl. taxonomic expertise.

It is complementing the existing RIs
(BBMRI, EATRIS, EMBRC) and requires
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input/help from ERINHA and ELIXIR. It is
really large, covering the whole Europe and
well integrating into the EU e-infrastructure.

Justification in detail

The proposed RI will build on existing
national Rls and international networks in
order to build up a pan-European virtual RI.
It demonstrates an extensive collaboration
network. This Rl is the correct infrastructure
for developing the area of chemical biology:
microbial metabolomics, metabolite profiling,
detection and quantification of microbial
toxins. Especially the toxins area is not
covered by any of the present national
culture collections, and yet this area has
large potential as resource for therapeutics
and drugs, which produces an interlinkage
to the BMS RI EU-OPENSCREEN. There is
a plan to develop future new technologies to
exploit the European microbial resources
and feed the innovation of bioactive
molecule research and application This RI
will make microbial resources and materials
available for the industry and supports the
high quality research, training and education
in Europe.

5.2.2 Immature Proposals

The proposals identified as being immature
did not meet the criteria of major pan-
European research. Some of the reasons to
reject the proposals were in common to all
proposals and others were very specific. In
general they had a too narrow scope and
were not as pan-European orientated as
requested. In most of the cases a coherent
management  structure was  missing.
Furthermore, potential partners and key
players were not sufficiently identified and
the objectives were not well developed.

RU09_17 EABB - European Animal
BioBanking Infrastructure

Submitted by the ESFRI delegation of Italy

The rationale of this proposal is to construct
the animal biobanks with a collection of
biological samples, such as blood, tissues or
DNA, plus associated epidemiological,
clinical and research data. As such this
would form an important objective.

The organisation behind this proposal
“Istituto Zooprofilattico Sperimentale della
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Lombardia e dell’lEmilia Romagna”
(IZSLER) is involved in highly specialised
activities in the field of animal health, food
and zootechnic hygiene. Experts are worried
that the whole plan is presented from the
viewpoint of IZSLER and ltaly. It is lacking
the true European dimension, which is a
serious sign of pre-maturity of the proposal.
Moreover, little information is given how this
RI proposal will advance the European Rls
beyond the state of art. The element of
excellence is largely lacking and the target
groups are not clearly identified. How this RI
will fit into existing and future landscape of
European Rls is not given. Experts are
regarding this Rl as a vision and not a
mature Rl proposal. This Rl does not meet
the standards necessary for inclusion in the
update of the ESFRI RM 2010.

RU09_20 EMCSBI - European
Mediterranean Crop Systems Biology
Institute

Submitted by the ESFRI delegation of Italy

The essence of this proposal is to set up a
genomics research network focused on
Mediterranean crops. The proposed institute
appears to consist of groups currently
participating in plant genomic projects
involved in high-throughput sequencing. The
proposal has a flavour of being a project
rather than a RI. The proposal frames
important research topics, though. But the
suggested approaches are better
characterised as belonging to standard
functional genomics research than systems
biology. Funding of such research is
obtainable from several sources. The
service element, the user profile and the
pan-European element characterising a
mature RI proposal are almost completely
lacking.

However, the BMS TWG recommended the
scientific coordinator of this proposal
applying for appropriate calls within FP 7 to
get support to promote the research
programme suggested.

RU09_21 BRIDGE - Bioscience center for
bridging laboratory with agro-ecosystem
analysis for climate change adaptation
research

Submitted by the ESFRI delegation of Italy

The proposal BRIDGE aims to create an
infrastructure to be used as a prototype and
demonstrator for approaches to address
climate change in agriculture.

The proposal is regarded as immature
because it lacks sufficient focus and novelty
to strongly improve European science.
Although the biological questions are
defined as important research topics, the
proposal is not clear enough about what it is
aiming for in terms of the needs of the future
when addressing those questions. There is
neither sufficient specification of the key
scientific areas nor the key problems to be
tackled. A major weakness of the proposal
is the involvement of potential partners or
key players — this is not sufficiently detailed.
As the aims and objectives are not well
developed there is insufficient information
on the specific groups which should be
involved; the required expertise is not
identified. The different hubs are not
specified clearly enough to show which kind
of existing Rls they are intending to combine
with and integrate. The basis for estimating
the financing is not properly developed.

Nevertheless, the Expert Group
recommended that the scientific coordinator
of this proposal could attempt to integrate
within ANAEE components of the research
programme suggested. This would also help
to create links to other European regions,
overcoming the problem of having one
single region where experimentation could
be conducted.

RU09 22 MED.BANK - Mediterranean
Biological Resources Center

Submitted by the ESFRI delegation of ltaly

This proposal aims to create a biological
resource bank for the agricultural, food and
energy sector with relevance for the
problems of desertification in Mediterranean
area. This is an important goal given future
climate change predictions for Europe and
the potential solutions to future warming and
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drought-related problems that may be found
in current Mediterranean biological
resources.

Therefore this proposal addresses services
and research topics that have the potential
to be important on European level.

However, the proposal is immature with very

significant limitations, because it does not
provide enough information about the
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scientific concepts, the methodologies and
archiving technologies that will be applied,
nor the integration of users and the research
services that will be provided.

The EG requested additional information on
these issues but obtained no answer from
the proposal. A careful development of the
scientific, technological and coordination
plans and their contribution to excellence of
work in Europe is needed in this proposal.
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5.3 Mature Proposal Templates

1. Descriptive title and information on the ESFRI delegation submitting the
proposal (or one of the members of EIROForum).

ISBE

Infrastructure for Systems Biology - Europe
Submitted by the United Kingdom ESFRI Delegation

2. Synthesis description of the new RI (or major upgrade) and S&T fields
involved at pan-EU level in its use. Add links to relevant data/web pages.

Aim: To integrate resources and expertise in systems biology across Europe, synergising
effort and providing economies of scale, readily accessible by the European research
community.

Focus: Detailed information on components of living systems continues to increase, but our
ability to understand the dynamic interactions within systems remains a challenge. Hitherto it
has not been possible to tackle this challenge effectively because of technical limitations and
limited accessibility to a small number of specialised groups. This situation is rapidly changing
and this is a timely opportunity to coordinate the distributed European research effort in
systems biology within an infrastructure, the focus of which will be to enable researchers to (i)
address how the interaction of biological components leads to the functioning of living
organisms in a constantly changing environment, (ii) create models of living organisms at
various scales representing these interactions, (iii) exploit this information to generate major-
socio-economic benefits in areas including healthcare, agricultural science and the
environment.

Structure: ISBE will (i) interconnect hubs of technological excellence in systems biology,
offering the best European research expertise, and experimental and modelling facilities,
necessary for systems biology, (ii) establish and make available repositories of data and
models, and (iii) enable real-time connections within and between components of (i) and (i)
and with external “user” laboratories, through the provision of high performance connections to
existing high capacity electronic network infrastructures. Hubs will contribute specific skills and
expertise to functional clusters focused on a variety of topics in an operational matrix, and
some hubs may have groups that participate in different and/or multiple clusters. This structure
will also facilitate efficient interaction with the substantial technology development efforts
relevant to systems biology already funded by national programmes (e.g. BBSRC, BMBF,
SystemsX.ch, EU, ERC), to enable the wider testing, validation and implementation of those
emerging technologies, whilst simultaneously creating a demand for further critical technology
development. ISBE will enable all European laboratories to model, conduct experiments and
undertake other activities remotely, where they cannot be done locally, but which are required
for their systems biology research programmes. This is an essential point because systems
biology requires significantly more multidisciplinary facilities than are typically present in any
single institute, industrial enterprise or even some Member States.

Impact: ISBE will enable broad and focused European research participation, tackling the
grand challenge of developing a systematic understanding of complex biological processes in
living organisms - including the human, and to develop and implement the necessary enabling
technologies. The use of computer models and systems analysis will transform our current
basic, fragmented knowledge of complex molecular systems into an integrated dynamic
approach that can be applied across a variety of biological and biotechnological fields. These
are as diverse as the evolving area of predictive, preventive and personalised medicine,
biofuels and ecology. Further, efficient and real-time access to the best expertise and facilities
across Europe will have a socio-economic impact on the less well-developed partner states

189



Biological and Medical Sciences

Thematic Working Group E S F R | B M S Re pO rt 20 1 O

that have an interest in these areas, but which lack the necessary facilities to compete
effectively in the field. The connections within ISBE will also create the opportunity for
enhanced training and development of the necessary multidisciplinary skills at the
postgraduate and post-doctoral level across all Member States. This will enable a more
effective utilisation of human resources and human diversity across Europe and facilitate the
involvement of new countries in the development and exploitation of this new discipline in
science and technology. Wider dissemination of data, results and developments, to both the
scientific and lay communities, will be undertaken using a variety of communication tools,
beginning with the establishment of the ISBE website (www.ISBEnet.eu).

3. Scientific Case: Scientific area(s) and potential and/or explicit users, how the
new RI will fit into the existing and future landscape of research and of existing
RIs, at EU and world level.

Most biological processes involve network interactions between multiple genes, proteins and
environmental variables. The complexity of these interactions in time and space is enormous,
creating highly individual and variable responses. Attempting to unravel and understand the
dynamics of these processes requires the collection and integration of experimentally-derived,
quantitative, systems-wide data on the state, dynamics and variability of living cells, organs,
organisms and populations. Handling and interpreting these diverse data sets demands the
use of a variety of computational, mathematical and statistical modelling techniques and can
only be achieved with a critical mass in both the experimental and quantitative sciences.
Achieving this effectively to deliver the ultimate goal of understanding how biological function
emerges from interacting biological components is the major challenge for modern biology and
lies at the core of evolving systems approaches.

Biological research projects are no longer confined to single institutions covering all
components of the project. Increasingly this involves collaborations between groups in various
institutions, each with specific expertise and/or facilities working synergistically. Building on
such experiences gained by European research consortia in systems biology, this integrated
European infrastructure will exploit existing synergies and will create new opportunities for
efficient research coordination and collaboration. ISBE will also make available cutting-edge
technology in experimental and computational systems analysis to the wider community of
European life scientists. Approximately 50 centres specialising in particular experimental
and/or computational technologies will combine in a variety of operational clusters to create the
backbone of the infrastructure. These centres will contribute to ISBE not just through cluster
specific projects, but also through the training of researchers - and by acting as hubs for
stimulating further technology development. Additionally, the ISBE centres will catalyse the
broader integration of the quantitative sciences of physics, mathematics and engineering with
biology by providing a unique environment where scientists from all these disciplines meet,
work together and educate each other.

ISBE is envisaged as an infrastructure where clusters of research groups from
institutions/centres will focus their various and specialised expertise on discovery-directed and
hypothesis-driven research, and/or by contributing to the development of underpinning
technologies. Some clusters will focus on distinct conceptual aspects of biology - such as
model organisms, model cell populations, diseases, biotechnology, ecology etc.; others will
have a central focus on the development and application of new technologies. The combined
expertise and facilities of ISBE will serve the European Research Area by functioning as the
entity for addressing important scientific problems, by disseminating technologies and by
providing open and active access to data, software and experimental and modelling facilities
(e.g. to the extent of enabling external researchers to perform experiments in a relevant cluster
either directly or real-time-through-web). Although ISBE institutions/centres will have
complementary activities, each will typically support the following: de novo data generation,
data extraction from all pre-existing sources, data management and curation, data analysis,
model extraction from literature, de novo model generation and validation, visualisation and
modelling, dynamic interaction of models and data, model-driven experimental design, and
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training. Importantly, ISBE will take a leading role in exploring, developing and establishing the
necessary standards for experimentation and modelling in systems biology, critical for ensuring
the delivery of reliable and consistent data across the infrastructure and beyond.

European science has the inherent ability to achieve these objectives in principle, but there is
no infrastructure in place to integrate the fragmented effort that exists. A key deliverable of
ISBE will be to bring focus to these disparate efforts by identifying, structuring and supporting
large-scale research projects on major areas of urgent need in medicine, the biosciences and
the economy - for example, human physiology and ageing, complex diseases, bioenergy and
biomanufacturing. An ability to have a significant impact in these areas is currently beyond the
capability of any single European institution. Coordination of effort through ISBE addresses not
only this point, but also provides support to individual laboratories and smaller, medium size
consortia that have succeeded in national or European grant applications. ISBE will be of
particular benefit to less well-funded groups in the emerging economies of some Member
States. Each individual laboratory will benefit from the step-change in the quality of science
achievable through provision of an integrated infrastructure and the organisation and
management which will ensure the continued development and sustainability of this
infrastructure. This will be particularly true in relation to the new Member States of Eastern
Europe. A robust, open, transparent and competitive process will be put in place to define the
management and organisational structure and its membership. Finally, such a focused
European infrastructure will offer a single point of contact for access to a network of best
practice in systems biology, unique in the world, stimulating contacts with non-EU consortia
from academia, industry and regulatory agencies across the globe, as well as other related
infrastructures and programmes within the EU (for example the Innovative Medicines Initiative
(IMI), Integrated BioBank of Luxembourg (IBBL), BBMRI, EATRIS, ECRIN, ELIXIR, EURO-
Biolmaging, INFRAFRONTIER).

4. Technical Case: Summary of results (technical specifications) of conceptual
and/or technical design studies.

ISBE will integrate the elements of the European systems biology activity through a regulated
infrastructure made up of (i) HUBS: scientific centres of excellence in systems biology,
providing analytical technologies (e.g. proteomics, metabonomics, genomics, etc..) and/or
computational biology, modelling and informatics; (ii) Readily accessible REPOSITORIES: for
storing and archiving data and models, meeting the local HUB needs as well of those of the
distributed network. The repositories will provide datasets which are not being provided by
other infrastructure initiatives, but have been identified as required by them, e.g. physiological
datasets, dynamic datasets, formal models (e.g. Bayesian, dynamical) and molecular
networks. The new repositories would be structured to enable sample-specific access to data
and to support systems biology approaches by linking structural and dynamic data. It is
anticipated that these new databases would facilitate the medical and biological validation of
models by researchers in EATRIS and BBMRI; (iii) REAL-TIME CONNECTIONS: between
components within and between (i) and (ii), and with the systems biology research groups
across Europe. The ISBE concept is thus to increase the efficiency of interaction between key
systems biology practitioners and experts across the EU, thereby drawing expertise together
with common purpose around specific complex tasks. High-speed, high-capacity, fit for
purpose computer networks will enable real-time multidisciplinary experiments to be
undertaken iteratively without teams being in the same location it is intended that these will be
provided as part of the European academic broadband infrastructure (e.g. JANET in the UK)
and/or by commercial telecommunications providers. Hence, an underlying feature of this
proposal is that a broadband infrastructure will connect all the participants in ISBE. The ISBE
e-infrastructure will reduce the need for physical interactions of scientists to complete research
using these through-web facilities. As systems biology approaches begin to allow the modelling
of entire organisms and ecosystems, models of their components will be run, managed and
quality controlled at geographically distant sites (see Figure 33).
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llustrative reprasentation of Centres and
Hepesitories connected to create the
nfrastructure for Systems Diology-
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Figure 33: Centres and repositories connected to create the Infrastructure for Systems Biology — Europe
(ISBE)

The standardisation of experimentation and modelling is a critical success factor for delivering
not only the specific objectives of ISBE, but also those of systems biology in general.
Standards are indispensable for data integration and will be the key to ensuring consistency
across the distributed network of laboratories. Thus, the development of the necessary
standards (whether reporting guidelines, data formats or ontologies, as well as standard
analysis tools), their continued assessment in practice and modification in the light of technical
developments or know-how within the infrastructure is a core element of the work programmes
to be developed.

The diagram illustrates how ISBE will operate conceptually. The centres represent centres of
scientific expertise. We envisage that in a particular area of systems biology there may well be
a number of physical centres (e.g. universities) which have expertise — these will comprise a
cluster of expertise which although geographically separated, will functionally comprise a
cluster because they will be connected via the broadband network. Similarly, the data
repositories for particular data types may be geographically separated, but will be linked via the
high speed network.

5. e-infrastructure: What does the new Rl require as far as e-infrastructure? How
is it integrated with the existing EU e-infrastructure (e.g. GEANT, grid, digital
repositories)?

A fully functional ISBE will involve real-time remote experiments and modelling, and therefore
will rely on high performance, high capacity networks (discussed in the previous section). ISBE
will collaborate with GEANT and its relevant national partners (e.g. JANET in the UK) to ensure
that all ISBE participants are adequately connected. Additional high capacity networks will be
required for some local sites and to link high-throughput experimental platforms. Similarly, the
systems biology projects performed using ISBE will require high-performance computing both
for large-scale data processing and for realistic multi-scale simulations. Collaborations between
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ISBE, the European Grid Initiative (EGI) and its national partners will ensure the availability of
large-scale distributed computing. For more demanding simulations, collaboration with
Distributed European Infrastructure for Supercomputing Applications (DEISA) should provide
access to the super-computing infrastructures of seven Member States. It is nevertheless
anticipated that a lot of data (pre)-processing will have to be performed locally, and some ISBE
centres will have their own computing clusters. The large amount of data required and
generated by ISBE activities should be handled by or in collaboration with ELIXIR, and some
ISBE centres may also be ELIXIR nodes. Local transitory and dedicated digital repositories not
falling into ELIXIR's mission, but which will be needed will be handled by ISBE. In addition to
existing EU e-Infrastructures, ISBE will require dedicated distributed computing tools and
services. In particular, web-based experimentation and modelling will also require new robotic
technology and newly trained human experts, as well as new software infrastructure (e.g.
including workflows). An e-infrastructure on modelling and simulation, supporting the whole life
cycle of model design, analysis, simulation and distribution shall link existing European
partners into one ISBE functional cluster. The complete ISBE e-infrastructure (including the
human capital involved) will therefore consist of: (a) the existing high-capacity network
infrastructure, (b) new high performance connections to the individual sites of partners and
experimental platforms, (c) software optimising the data and information transfer across the
web, vis-a-vis the systems biology requirements, (d) software providing an interface between
the web and biological equipment to include the deployment of robots to facilitate web-based
experimentation, (e) programming of the robots themselves, (f) upgrading equipment in terms
of its capabilities to interface rapidly with the information exchange systems, (g) the
computation service personnel for the equipment, (h) computational systems biology experts at
the hubs dedicated to the service functions of ISBE, (i) existing distributive supercomputing
facilities for calculating entire organs, organisms and ecosystems and (j) dedicated computing
facilities for ISBE specific highly-demanding tasks.

6. Other expected socio-economic impacts: Development of new technologies,
effects on training, involvement of industries, local impact, others.

The beneficial impact of European Life Science research on society and industry needs to be
and can be significantly enhanced. The complexity of living organisms, in terms of both the
number of interacting components and the essential nonlinearities of the interactions, has
limited the impact of current practice. Whereas science and technology has become extremely
strong at the molecular level in living organisms, societal demand lies more at the level of
entire functioning organs, organisms and ecosystems. Systems biology sits at the frontier of
research in the Life Sciences, helping to translate the molecular detail into an understanding of
how molecules interact dynamically to make such systems work, and is hence the missing link
between the success of the molecular approaches and the areas where they might have
greatest impact on society and industry. Systems biology is a highly interdisciplinary approach
to the study of biological complexity in health and disease, biotechnology (including energy)
and environmental science. ISBE stands a real chance of significantly increasing the quality
and effectiveness of the science in areas such as health, green and white biotechnology, bio-
energy and ecology, new health technologies and novel therapeutic interventions.

Over the past 20 years it has become clear that the understanding of how biological systems
work is fundamental to the next phase of post-genome evolution in the Life Sciences. Single
molecules may well contribute to life, but they are not, in themselves, alive. Medicine today
needs to focus on the systematic diagnosis and treatment of complex diseases, but continues
largely to practice the more traditional, single molecule, targeted approach, as currently this is
all that is practicable. The availability of new systems biology infrastructures capable of
supporting the reduction to practice and transfer of systems analytical technologies, and the
translation of basic scientific discoveries into medicine and related areas, will improve our
understanding of biology and living systems and contribute to the development of predictive,
rather than empirical medical practice.
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It will also enhance the economic potential of Europe by harnessing human resources and
expertise more effectively in the development of new technologies and applications feeding
into healthcare, pharmaceutical, agricultural and food industries. ISBE will provide an efficient
test-bed for prototyping and evaluating relevant emerging technologies in partnership with
others, and through the evolution of systems approaches will also create a process to help
define user demand for further technical developments. This will be particularly true for
engineering automatable experimental systems and the development of novel software tools.
As such, these may represent opportunities for working with European industries or the
creation of spin-out ventures themselves.

The network of centres of excellence in systems biology will offer increased opportunities for
scientific exchanges within the infrastructure, broader connections to develop postgraduate
and post-doctoral training in new approaches to multidisciplinary science. Important to this
training will be the development of a common curriculum in this area. It is envisaged that
training will be made available more broadly through the design and delivery of modular on-line
training programmes accessible via the web. Much of this, as well as the broad day-to-day
project engagement offered through the infrastructure, will be particularly important for
research teams located in the less-well developed Member States within the EU, enabling
them to contribute their knowledge and expertise and draw on that of others in the
infrastructure in a way that would otherwise be impossible to the same scale. This will help to
bridge the gap between Eastern and Western Europe and contribute to the development of a
level playing field for pan-European research in systems biology.

7. Commitments/maturity: Which states/organisations have demonstrated
interest/commitment in supporting and/or funding the proposal?

Germany: Forschungszentrum Juelich GmbH (FZJ), Federal Ministry of Education and
Research (BMBF)

Austria: Federal Ministry of Science and Research (BMWF)
Belgium: National Fund for Scientific Research (FNRS)
Finland: Academy of Finland (AKA)

France: French National Centre for Scientific Research (CNRS), Agence Nationale de la
Recherche (ANR), Ministére délégué a la recherche (MdR)

Greece: Academy of Athens, Biomedical Research Foundation
Israel: Israeli Science Foundation (ISF)

Netherlands: Netherlands Organisation for Scientific Research (NWO), Netherlands Council
for Health and Development (ZonMw)

Norway: The Research Council of Norway (RCN)

Slovenia: Ministry of Higher Education, Science and Technology (MHEST)

Spain: Ministry of Science and Innovation (MICINN)

United Kingdom: Biotechnology and Biological Sciences Research Council (BBSRC)

Italy: Autonomous Province of Trento (PAT), Department of University and Scientific
Research, Ministry of Education, University and Research (MIUR)

Associated partners:
Luxemburg: National Research Fund of Luxemburg (FNR)

Switzerland: Swiss National Science Foundation (SNF)

194




Biological and Medical Sciences

E S F R | B M S Re pO I't 20 1 O Thematic Working Group

8. Costs for construction, operation and decommissioning, indications on
project financing. Give budget info in Mio €.

Total preparatory | Total construction cost Operation cost /year Decommissioning
cost cost
6 M€ 300 M€ 100 M€ Not applicable

9. Timetable for construction, operation and decommissioning with duration and
possible starting dates.

Preparatory phase | Construction phase Operation Decommissioning

2010-2012 2012-2015 Starting 2015

10. Reference: Person who has submitted the proposal and will follow up in
ESFRI.

Professor Richard Kitney

Professor of BioMedical Systems Engineering
Imperial College London

South Kensington Campus

London SW7 2AZ

United Kingdom

Tel: +44 (0)20 7594 5184

Fax: +44 (0)20 7594 4297
r.kithey@imperial.ac.uk
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1. Descriptive title and information on the ESFRI delegation submitting the
proposal (or one of the members of EIROForum).

ANAEE
Infrastructure for Analysis and Experimentation on Ecosystems
Submitted by the French ESFRI delegation

2. Synthesis description of the new RI (or major upgrade) and S&T fields
involved at pan-EU level in its use. Add links to relevant data/web pages.

ANAEE aims at developing a coordinated set of experimental platforms to analyse and predict
the responses of ecosystems to environmental changes and to engineer management
techniques that will allow buffering of and/or adaptation to these changes. This infrastructure
will be instrumental for the implementation of forthcoming Joint Programming Initiatives in the
field of environment such as the planned initiative ,Agriculture, food security and climate
change®.

The increasingly crucial environmental problems cannot be fully addressed with only an
observational approach. ANAEE will set-up a distributed and coordinated network of state of
the art in situ and in vitro experimental platforms equipped with the latest instrumentation. They
will be associated with analytical and modelling platforms and will be linked to networks of
instrumented observation sites.

In situ long-term experimental platforms will be distributed across the main types of climate and
land use (arable crops, grasslands, forest...). Major experimental treatments will refer to land
management, climate and biodiversity and will be imposed for a long-term when needed. State
variables of the system will be continuously measured in conjunction with the biogeochemical
cycles, fluxes to hydrosphere and atmosphere and the dynamic of biodiversity. A few Ecotrons,
highly instrumented, will allow deepening our understanding of processes and testing specific
combinations of forcing variables. Enclosed in environmentally controlled chambers,
ecosystems could be synthesized de novo or sampled in plots of the experimental platforms for
a detailed analysis of the impact of long-term treatments. Analytical platforms at the cutting
edge of technological development are needed to adapt the new investigation capacities to
samples of soil, organisms or air and to help better understand and quantify the complex
interactions between the different matter cycles, ecological states and compartments. Data
base and modelling platforms will complete the infrastructure. A toolbox of numerical models
will be developed to evaluate and predict the effects of climate and land use changes on
ecosystem processes. Standardised data bases will ease establishing a library of model
parameters for the range of ecosystems, climate and experimental conditions investigated.
These data bases and models will allow linking ANAEE to other European infrastructures in
order to extrapolate the plot level experimentation to larger scales.

3. Scientific Case: Scientific area(s) and potential and/or explicit users, how the
new RI will fit into the existing and future landscape of research and of existing
RIs, at EU and world level.

In an era of dramatic changes in climate, land use and other human activities (Vitousek et al.,
1997), understanding the responses of the biosphere to human drivers of environmental
change is both an intellectual grand challenge and a practical necessity. Humans depend on a
diverse set of ecosystem services like biomass production, including food, fibre, and fuel, and
also depend on the maintenance of air and water quality (Millennium Ecosystem Assessment,
2005, Balmford & Bond Ecology Letters 2005). These services (provisioning, regulating and
production) are strongly affected by human drivers and pressures of change such as climate
change, land management, loss of biodiversity, air pollution, and water management (Marshall
et al., 2008). Enhancements or disruptions, of these services by human-caused environmental

197



Biological and Medical Sciences

Thematic Working Group E S F R | B M S Re pO rt 20 1 O

changes could alter the fundamental trajectory of the human endeavour over large parts of the
world.

A wide range of biotic and physical processes links the biosphere to the geosphere,
hydrosphere and atmosphere. Despite this link, our understanding of the biosphere does not
match our increasingly sophisticated understanding of Earth’s physical and chemical dynamics
at regional, continental, and global scales (Williamson & Saros, 2008). Biospheric processes
need to be studied in an integrated way with standardised, coherent experimental
measurements for long periods of time (Schimel, 2007; Doney and Schimel, 2007). To date the
existing monitoring observational programmes that collect data to meet regulatory, monitoring,
and natural resource management objectives are not designed to address climate change and
other new, complex, environmental challenges (Backlund et al., 2008). In fact, most of the
existing networks observe either drivers of change (climate, land use) or a single or small
number of response variables, but not drivers and responses in a coordinated analytical way.
Rarely do environmental networks provide integrated observations of aspects of both
pressures and impacts on the one side, and effects and responses on the other side, to allow a
better and more holistic understanding of the underlying processes.

Moreover progress in environmental research was the result of disciplinary and reductionist
attempts to analyze separate compartments of the environmental system. For example most
environmental fluxes (N.O, CO,, C sequestration...) have been studied separately from each
other (disciplinary research) despite their strong interdependency (Chabbi and Lemaire, 2008).
The residence time of the different elements (C, N, P...) within the different compartments of
the ecosystem has not been well evaluated (Chabbi and Rumpel, 2009; Rumpel et al. 2009).
As a consequence the majority of the current environmental problems cannot be clearly related
to anthropogenic forcings despite large and costly research efforts.

Indeed, this approach (e.g. disciplinary and/or reductionist) was inevitable as a first step in our
understanding of the complex hierarchical system. However, our comprehensive
understanding of the full system, including the coupling and feedback mechanisms between all
system components, depends on quite a different methodological approach directed at the
large scale of the full system. This requires the availability of very large data sets and the multi-
functional measurement and observation complementary platforms that measure, monitor and
collect the data and materials necessary to study the dynamics of the state and fluxes within
and between the compartments across a hierarchy of spatial and temporal scales.

To overcome the fragmentation of environmental and biodiversity research, it is necessary to
develop integrated experimental facilities in Europe where (i) the relevant ecosystem
processes will be analysed simultaneously, (ii) their coupling within ecosystem functions
through cascades of interactions and feed-back loops will be studied, and (iii) the relation of
ecosystem functions and services to biodiversity can be studied. These infrastructures must
also provide possibilities to take into account ecosystem inertia and feedback-loops for
accurate forecasting and to allow simultaneous measurements of key ecosystem variables and
parameters through a multi-disciplinary approach (biogeochemistry, soil microbiology,
atmospheric chemistry, hydrology, agronomy, forestry etc.).

Due to the various scales and the complexity of the interactions between ecosystem processes
and the environmental conditions, meeting this challenge requires a sustained research effort
with various approaches closely linked. Theoretical and mechanistic models, powerful
.ecosystem analysers“ and long-term field experimentations are all needed to analyse, model
and predict the consequences of global changes on biogeochemical fluxes and biodiversity.
These tools need an integrated, innovative and concerted development across Europe. Such a
development is the objective of the infrastructure for the Analysis and Experimentation on
Ecosystems (ANAEE). This infrastructure will allow the development of ecosystem science into
modern systems biology using integrated and complementary approaches to generate and test
hypotheses and to make predictions of ecosystems services under various future
environmental and socio-economic scenarios.
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4. Technical Case: Summary of results (technical specifications) of conceptual
and/or technical design studies.

ANAEE will provide the scientific communities with complementary Research
Infrastructures to enable understanding and forecasting the impacts of climate change, land
use change and biodiversity on continental ecosystem. To fulfil these overarching objectives,
four types of complementary distributed platforms are necessary to experimentally submit
ecosystems to the main forcing variables, to develop specific analytical methods and to provide
databases and models:
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§ In situ long-term experimental platforms will enable the manipulation of land management
and/or climate parameters in a restricted number of ecosystem types and sites over long runs.
State variables will be monitored in conjunction with the measurements of biogeochemical
fluxes within soil and to atmosphere and hydrosphere and biodiversity dynamics. In terms of
infrastructures and equipment, research institutions supporting these platforms will bring state
of the art facilities, tools and methods, all of them complying to the following criteria: (i) long-
term sites (data historicity), (i) quality of the instruments and measuring methods and (iii)
availability of open and user-friendly databases. ANAEE will develop existing sites across a
majority of European countries and will set up complementary ones where necessary. A
strong networking activity will coordinate the research activities, data management and access.

§ Ecosystem analysers (Ecotrons) will allow study of blocks of ecosystems of various sizes
under a large array of controlled environments. State of the art instrumentation generally not
available at the level of individual laboratories, will allow the measurements of a larger number
of ecosystem processes and with a higher accuracy compared to the field. These
measurements will provide new understanding of processes and will be highly suitable for
calibration and intercomparison of models. Samples of ecosystems that have been treated by
the in situ platforms over long periods of time will be analysed in the Ecotrons. New brief
treatments, for example extreme events, can also be applied within the Ecotrons to study their
interactions with the in sifu treatments. Ecotrons can be seen as ecological analysers
receiving samples for analysis or as tools for models calibration.

§ Analytical platforms will be developed to specifically analyse ecosystems components (soil,
plants, water, microorganisms...). Elemental and molecular analysis will allow to identify and to
track relevant chemical and biological markers of different ecosystem processes. Adaptations
of generic analytical methods for the study of ecological processes are required. Structuring of
analytical facilities regrouping high technology instrumentations and methodology expertises is
necessary.

§ In silico platforms will be made up of a network of both existing and in-house simulation
models and databases interconnecting with each other. Tight links with the experimental and
analytical platforms will contribute strongly to the integration of knowledge and its
dissemination to end users. Indeed, models developed and tested in Ecotrons and field scale
experiments will be challenged against competing models and validated using data collected
from environmental monitoring. The information and knowledge gained from this research
will also feed scenario simulations to evaluate environmental hazards and impacts on
functional biodiversity resulting from a wide range of contrasting land use and
management systems.

5. e-infrastructure: What does the new RI require as far as e-infrastructure? How
is it integrated with the existing EU e-infrastructure (e.g. GEANT, grid, digital
repositories)?

ANAEE will provide data, models and simulations that will serve a variety of stakeholders’
communities. To insure such crucial services, the quality, accessibility and interoperability of
ANAEE outputs need to comply with the state of the art international standards and
procedures. ANAEE will develop these standards and procedures in collaboration with
developing international e-infrastructures:

- agreed quality standards

Rigorous quality standards for data, metadata and ontologies, experimental protocols, and
modelling procedures will be a prerequisite for ANAEE projects. A core of ecosystem variables
collected according to common standards will be selected. Similarly, there will be an
accreditation process for experimental and modelling procedures. ANAEE will to fully engage
with the development of international standards. Adherence to these standards will be part of
the quality management system that will be implemented within the ANAEE infrastructure.
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- ensure integrated data access and interoperability

Access to ANAEE data will be provided using new tools that use international standard
ontologies to retrieve data with particular properties, regardless of their location. ANAEE will
contribute to the development of these ontologies to ensure they are fit for purpose, and allow
access to ANAEE data by a range of environmental science disciplines and networks.

- integrate experimentation and modelling

ANAEE will integrate data acquisition and modelling in order to deliver high quality science that
will support environmental policy. Data fed models are the vehicles for such transfer of
knowledge. Indeed, ANAEE will impose a close collaboration between the communities of
modellers, experimental and analytical scientists in order to establish scientific programmes
that will be innovative, fit for purpose, and efficient in terms of resource use. Models will be
developed, tested in Ecotrons and field scale experiments, challenged against competing
models and validated using data collected from environmental monitoring. This dynamic way of
working needs a modelling and informatics infrastructure that will foster innovation and will
provide high quality policy relevant information.

- links with developing international e-infrastructure

Modelling toolboxes and interoperable metadata and data bases developed under ANAEE
activities will feed and will take advantage of e-infrastructures developed in other projects, in
particular LifeWatch and Integrated Carbon Observation System (ICOS). LifeWatch and ICOS
will foster the dissemination of ANAEE to a large number of users and will provide additional
tools to researchers (including ANAEE’s teams) to further exploit the collected data. In this
context ANAEE will develop data bases compliant to the Infrastructure for Spatial Information
in Europe (INSPIRE) directive, the LifeWatch and ICOS reference model and the principles set
for Global Earth Observation System of Systems (GEOSS) data sharing.

- the infrastructure must be future-proof
Ecosystem science is developing rapidly. Both data and models must be able to cope with
such changes, including use of high resolution monitoring, environmental metabolomics etc.,
without losing continuity with historical data.

6. Other expected socio-economic impacts: Development of new technologies,
effects on training, involvement of industries, local impact, others.

ANAEE, through the development of an integrated and multidisciplinary Research
Infrastructure on terrestrial ecosystem, will have a strong impact in structuring the very
fragmented research community (agronomists, soil scientists, ecologists, foresters,
biogeochemists...) on terrestrial ecosystems around shared complementary infrastructures
within the European Research Area. By the mean of promoting facilities for such an integrated
approach, European Community would contribute at boosting European research potential
on continental biosphere at a high international level. In this case ANAEE will be the “hard
bone” of a strong development of integrated and inter-disciplinary research programmes on
continental biosphere from the organisms to ecosystems, and from local processes to global
changes. No nation in Europe has the capacity to develop alone such a programme of
international scope.

Within the next ten years, the implementation of ANAEE research platforms as a distributed
Research Infrastructure will place Europe among the world leaders in continental ecology
science. Close contacts have to be developed with the USA related infrastructures (the highly
instrumented monitoring network of infrastructures, National Ecological Observatory Network
(NEON) and the Ecotron project Variable Atmospheric Laboratory (VAL)). Initial contacts have
been taken during the course of the ANAEE design project. It appears fundamental to joint
the effort on the both sides of Atlantic for developing common standards and
methodologies in prevision for a future worldwide integration. The development of
ANAEE infrastructures within emergent and non-developed countries is also a strategic issue,
and the present ANAEE project should serve as springboard for such future development.
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Another impact of the development of a like ANAEE network should be the opportunity to
develop in Europe a strong ecological engineering approach in order to valorise all the
expertise accumulated within this network in terms of manipulation or management of agro-
ecosystem for optimising both their economic outputs and their ecological services. The long-
term experimental platforms could be advantageously coupled sometime with more
operational monitoring and observations for environmental survey offering then unique
research services to national or regional users as environmental agencies, territorial
management entities, national or regional parks etc.... Moreover, the modelling expertise and
the data bases accumulated would provide unique tools for simulation of different prospective
scenarios of land use and management of ecosystems at landscape level, and the evaluation
of different environmental outputs. This would have also an impact on teaching agronomy,
ecology and forestry with management perspectives by contributing to get a more holistic
vision of the systems. This aspect should attract young people to scientific education
curses by pointing out the strategic place of basic sciences for applications in terms of
management decision for sustainable development.

- Interactions with other EU programmes

Strong collaborations with LifeWatch and ICOS programmes are envisaged. Two coordination
meetings with these EU ESFRI initiatives, as well as with the NOHA and European Long-Term
Ecosystem Research (LTER-Europe) networks, have been organised in 2009 by the ANAEE
design project.

ANAEE will provide LifeWatch programme the requirements and user-cases allowing the
construction of their “virtual” modelling labs such as information on responses of ecosystems
and biodiversity to manipulated environmental variables within in sifu and ex situ sites. This will
be a significant complement to the analysis of the linkage between species and ecosystem
level data gained through the analysis across sites planned in LifeWatch. LifeWatch will
provide ANAEE with access to the construction planning in order to cooperate in creating
dedicated “virtual modelling labs” for ANAEE user communities.

ICOS has for clear mission to provide long-term observations to quantify the greenhouse gas
budget of Europe and adjacent regions. Indeed, a better link must be established between
systematic flux-oriented observation networks (FLUXNET, etc...) and process studies such as
the one that will be performed in the ANAAE platforms. In particular, operational ecosystem
models that will assimilate ICOS data into time varying flux maps do need to be constrained by
up-to date parameterisations and processes, relying upon ecosystem manipulative
experiments and long-term datasets.

Conversely, "real world" observations of the climate response of fluxes provide guidance on a
realistic domain of exploration that should be addressed by the design of controlled
experiments, including future scenarios. In summary ICOS will provide ANAEE with long-term
permanent ecosystem monitoring at selected site across Europe and ANAEE will
provide ICOS with additional and complementary long-term integrated facilities with
manipulative experiments to analyse the ecosystem responses to forcing variables at
process site-level.

Indeed, all these infrastructures are complementary and address specific questions related to a
specific part of the continental system. In addition they add value to each others operations,
and thus provide the scientific user community with advanced services from their collective
fabric of interrelated, but independent infrastructures.

- Socio-economic issues

The ANAEE infrastructure will not have capacity to develop socio-economic issues by its own.
Nevertheless, the interactions developed between ANAEE and other EU programmes
operating at larger scales could allow the accounting for socio-economic problems. So ANAEE
should be integrated within a large cluster of EU programmes dealing with analysis of socio-
economics impacts of ecosystems modifications through human activities, and elaboration of
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environmental policies for restoration of ecosystem services. Interactions of ANAEE with
LTER-Europe network and more precisely with LTER sites devoted to socio-economic impacts
at regional scale should be a great opportunity for analysing trade-offs between ecosystem
services and for developing integrated and sustainable development systems.

Furthermore, the development of the ANAEE complementary integrated experimental
platforms will enable the European scientific community to enter large joint programmes aimed
at tackling the major scientific and societal environmental issues. These issues imply the more
integrated and multi-disciplinary approaches allowed by Joint Programming but they also
require the support of targeted infrastructures.

7. Commitments/maturity: Which states/organisations have demonstrated
interest/commitment in supporting and/or funding the proposal?

ANAEE has been classified as emerging infrastructure within the ESFRI Roadmap in 2006.
The ANAEE design study project founded by the EU Commission (2008-2009) allowed us to:

(i) constitute an enlarged, well structured consortium of research teams ready to be
actively involved in a structured network of research platforms and dedicated to raise
their standards;

(ii) establish a nucleus of national research institutions ready (see below) to support
actively the emergence of such a distributed world level infrastructure;

(iii) detail the specification of the different types of platforms, their costs and their as
well as the administrative and legal status (e.g. ERIC) of the future infrastructure.

The significant progress made under the design study structured our scientific community and
matured our infrastructure initiative to a level compatible with starting an ESFRI Preparatory
Phase.

Taking advantage of the momentum of the design project and to get rapidly concrete and
operational the enlarged consortium, lead by France, submitted an I3 proposal under the FP7
call “INFRA-2010-1.1.17: Sites and experimental platforms for long-term ecosystem research”.
The proposed project (EXPEER) via its ambitious programme of networking and joint research
activities will set up a common framework and roadmap for improving the quality and
performance of these platforms in a durable and sustainable manner.

Repeated contacts with research organisations and ministries representatives during the
course of the design project raised their interest for developing new infrastructures under an
ESFRI ANAEE initiative. While several of them will need additional discussions during a
Preparatory Phase before deciding any funding, representatives of a few countries already
included ANAEE infrastructures in their national roadmaps and planned future fundings.

France already started to fund through Institut National de Recherche Agronomique (INRA)
large and heavily instrumented long-term experimental platforms for different ecosystems
types: forest, grasslands and arable crops. Through CNRS, France also started to build an
international Ecotron in Montpellier. The funding of a further implementation of this facility is
planned under the national large infrastructures roadmap. Spain has also included the funding
of a major in situ heavily instrumented platform (the Dofiana reserve) in its national roadmap.
Germany will continue the development of its TERrestrial ENviromental Observatoria
(TERENO) and the biodiversity-exploratories infrastructures. TERENO is a network of
terrestrial observation and experimental platforms for the investigation of consequences of
global change on the functioning of terrestrial ecosystems and the socioeconomic implications,
while the biodiversities-exploratories addressed feed backs for realistic landscape scenarios at
sufficient scales by combining monitoring with designed experiments and modelling. The
National Academy of Science in Norway just decided to fund (2010-2011) a Preparatory Phase
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for a future building of a national Ecotrons that would be shared by all the Norwegian institutes
in-volved in environmental sciences, agronomy and ecology. The perspectives of an ANAEE
European infrastructure contributed to this decision. Similarly, the active involvement of
English researchers and funding agency representatives in ANAEE was instrumental in the
decision of BBSRC to support the development of new ANAEE platforms within their
agricultural stations. Food security is a key strategic driver for BBSRC and one of the main
areas of research is in understanding how current knowledge of the individual basic
components of agri-systems can be scaled up and applied to agricultural landscapes in order
to increase food production in a more sustainable way.

List of Research Institutions supporting the ANAEE project:

INRA (France)

CNRS (France)

Technische Universitat Minchen, TUM (Germany)

Deutsches GeoForschungs Zentrum GFZ (Germany)

Forschungszentrum Jilich, FZJ (Germany)

Friedrich-Schiller-Universitat Jena (Germany)

Geobotanik, Universitat Freiburg (Germany)

Karlsruher Institut fir Technologie, KIT (Germany)

Helmholtz-Zentrum fur Umweltforschung GMBH, UFZ (Germany)
Rothamsted Research (UK)

Scottish Crop Research Institute, SCRI Scotland, (UK)

Imperial College of Science, Technology and Medicine (UK)

University of Southampton (UK)

Institute of Biological, Environmental and Rural Sciences (UK)

Natural Environment Research Council, NERC (UK)

Consiglio Nazionale delle Ricerche, CNR (ltaly)

University of Napoli (ltaly)

University of Padova (Italy)

Universita degli Studi di Torino (ltaly)

Institute for Natural Resources, CESIC, Seville (Spain)

Universiteit Antwerpen (Belgium)

Vereniging voor Christelijk Hoger Onderwijs, VUA (The Netherlands)
Bundesforschungs und Ausbildungszentrum fiir Wald, Naturgefahren und Landschaft (Austria)
Umweltbundesamt GMBH, EAA (Austria)

Danmarks Tekniske Universitet, DTU (Denmark)

Norwegian Institute for Agricultural and Environmental Research (Norway)
Kungliga Tekniska Hogskolan, KTH (Sweden)

Lunds Universitet (Sweden)

Suomen Ymparistokeskus, SYKE (Finland)

Helsingin Yliopisto, UHEL (Finland)

Forschungsinstitut fir Biologischenlandbau Stiftung, FIBL (Switzerland)
Eidgenoessisches Volkswirtschaftsdepartement, EVD, (Switzeland)

Ustav systémové biologie a ekologie AV CR, v.v.i., ISBE, (Czech Republic)
Europejskie Regionalne Centrum Ekohydrologii pod auspicjami UNESCO, (Poland)
MTA Okologiai es Botanikai Kutatointezete (Hungary)

Statne Lesy Tanapu (Slovakia)

Universitatea din Bucaresti (Romania)

Univerzitet u Novom Sadu (Serbia)

Ben Gurion University of the Negev BGU (Israel)
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8. Costs for construction, operation and decommissioning, indications on
project financing. Give budget info in Mio €.

The cost of construction of the different ANAEE Infrastructures will be more precisely estimated
during the Preparatory Phase since each country will decide its specific level of investment in
some or all components of ANAEE. The costs indicated below are only indicative.

Total preparatory
cost

Total construction cost

Operation cost /year

Decommissioning
cost

(of which already
spent
or committed)

9 Mio €

(specify contributions
committed or indicated
by possible funders)

210 Mio €

ECOTRONSs

4x20 Mio € = 80 Mio €
LTEPs 30x2 Mio € =
60 Mio €

Analytical Platforms =
3x20 Mio € = 60 Mio €
Eco-Modelling
Platforms

10 Mio €

(specify contributions by
possible funders)

12 Mio €

ECOTRONSs

4 Mio €

LTEPs 3 Mio €
Analytical Platforms=
4 Mio €

Modelling Platforms
1 Mio €

(possible funders)

possible starting

9. Timetable for construction, operation

dates.

and decommissioning

with duration and

The  preparatory
phase (2011
2014) will develop
the strategic plan

for  constructing
the infrastructure,
the funding

commitments  will
be endorsed by
stakeholders, and
the initiative will be
technically

developed up to
the level of a
demonstration of
full operation, but
with  a reduced
numbers of sites.

The construction phase
(2012 — 2017) may start
at different dates in each
country. This phase will
complete the
development of the
infrastructure according
to the strategic plan.

The operation phase
(2015 — 2035) starting in
2015 and scheduled to
last for 20 years, after
the full scale deployment
of the infrastructures, will
run data collection in an
operational mode.
Ecosystem function and
services will be
determined and
evaluated on a routine
basis. Regular review
process of assessment
of the infrastructures
performances will be
established.

Decommissioning
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10. Reference: Person who has submitted the proposal and will follow up in
ESFRI.

PhD Dr. HdR Abad CHABBI

National scientific coordinator of the long-term observatories (ORE-ACBB)
INRA Poitou-Charentes

Route de Saintes BP 6

86600 Lusignan

France

Tel. +33 (0) 549 5561 78

Tel. +33 (0) 5 49 55 60 24 (secrétariat)
Mobil: +33 (0) 6 82 80 02 85

Fax +33 (0) 5 49 55 60 66
abad.chabbi@lusignan.inra.fr
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1. Descriptive title and information on the ESFRI delegation submitting the
proposal (or one of the members of EIROForum).

MIRRI

Microbial Resource Research Infrastructure
Submitted by the French ESFRI delegation

2. Synthesis description of the new RI (or major upgrade) and S&T fields
involved at pan-EU level in its use. Add links to relevant data/web pages.

MIRRI brings together European Microbial Resource Collections (MRC) with stakeholders
(their users, policy makers, potential funders and the plethora of microbial research efforts)
aiming at improving access to enhanced quality microbial resources in an appropriate legal
framework, thus underpinning and driving Life Sciences research. It will build the European
platform within the future Global Biological Resource Centre Network (GBRCN) for
microorganisms.

Biological resources, such as microorganisms and their derivatives, are the essential raw
material for the advancement of biotechnology, human health and research and development
in the Life Sciences. The ESFRI Roadmap (2008) emphasises the evident need for improved
availability of high quality materials and reagents for the study of species other than humans
i.e. the animals, plants, bacteria - microorganisms. MIRRI cross cuts and supports most
biotechnological sectors. It will help in the understanding of the role of microbial diversity in the
area of soil fertility, food and agriculture, needed to develop approaches to improve agricultural
and food production. Products derived from microorganisms include drugs, antimicrobials,
biopesticides and industrial enzymes. Uses include biocontrol, biofuel production and direct
use as food. Better managed resources will lead to further discovery in all areas of the Life
Sciences including healthcare. MIRRI integrates services and resources, bridging the gap
between the organism and provision of innovative solutions and products for green, grey and
white biotechnology. MIRRI provides coherence in the application of quality standards,
homogeneity in data storage and management and sharing the workload to help to release the
hidden potential of microorganisms.

The Preparatory Phase focuses on governance and structure including technical, legal
governance and financial issues. It establishes the links between the microbiological resource
centre community, its users, policy makers and potential funders. It builds on:

e The foundation set by the OECD Biological Resource Centre (BRC) Task Force providing
best practice’

e The GBRCN demonstration and the European Consortium of Microbial Resource Centres
(EMbaRC) projects

e Voluntary scientifically based collection network activities, such as World Federation for
Culture Collections (WFCC) and European Culture Collections' Organisation (ECCO)

¢ MIRRI enhances existing European MRCs linking them to third country partners extending
globally.

'OECD Best Practice Guidelines for Biological Resource Centres
http://www.oecd.org/document/36/0,3343,en_2649 34537 38777060 _1_1_1_1,00.html)
See www.gbrcn.org; www.embarc.eu; www.eccosite.org,www.wfcc.info
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3. Scientific Case: Scientific area(s) and potential and/or explicit users, how the
new RI will fit into the existing and future landscape of research and of existing
RIs, at EU and world level.

MRCs are collections of laboratory held, living biological material that can be exploited for
global research, cross cutting the agricultural, food, healthcare and biotechnological sectors
providing a basis for a bioeconomyz. Biotechnology continues to offer a future beyond
depletion of our natural resources. More and more natural resource alternatives are being
found using cells as factories e.g. biofuels, drugs, neutraceuticals food and beverages. This
has been stressed in the OECD work towards the establishment of a BRC Network?® in
providing a basis for the development of microbiological based industries and leading to
economic development. MIRRI will be the European partner in the future GBRCN

(www.gbrcn.org).

MIRRI will improve quality and add value to the biological materials available for research,
providing a comprehensive coverage of organisms and associated data. It will provide
improved services to identify and characterise newly discovered strains that will help drive
biotechnolo%ical research and place Europe at the head of microbial based innovation and
bioeconomy” development. BRCs need further enhancement to provide adequate support for
research, innovation and discovery. Agriculture and food security are facing the important
challenges of globalisation, consumer demands and environmental concerns. MIRRI will
provide resources and information to help resolve problems, improve production and provide
protective measures. The mega diversity countries are outside Europe and the envisioned
globalisation of the network will provide to Europe facilitated access to the huge, mainly
undiscovered resources. MIRRI efforts will be strongly linked to initiatives being undertaken
currently e.g. in Brazil, China, Japan, Kenya and Russia.

Currently the service of access to biological materials and information is fragmented and there
are large gaps in materials and support provided.

e 66% of the current MRCs are active partners in the world market of scientific, industrial and
educational organisations by providing their biological material

e 69 % of the current MRCs also offer training and consulting services
e European MRCs represent 31% of all MRC in the world but this number is decreasing
o Europe needs to compete better

e 80% of the collections hold less than 700 strains, i.e. 52% of all resources preserved in
MRCs are held in small collections with 1 — 14 employees i.e. integration into a strong
infrastructure would reduce administrative burden and add professionalism

The number of taxonomists is diminishing and most currently practicing are approaching
retirement age. Training new specialists and planning for the future will ensure continued
access to this expertise needed to support new species discovery. Current databases of
molecular data are incomplete and have erroneous data; coordinated action across the
Research Infrastructure using authenticated strains will ensure our future ability to identify and
utilise new species. Such services are essential, as, for example biosafety, biosecurity and
quarantine control is based upon knowing the name of the microorganism so that it can be
compared to the controlled organism or pathogen lists. There are a plethora of initiatives and
projects not considering the fate of the resources developed and the information generated at
great expense. MIRRI will strive to coordinate the output of such initiatives to protect
investments by enhancing the capacity to store, add value to and deliver essential services.

MIRRI will complement ESFRI initiatives such as EMBRC (focussing on marine biodiversity,
,blue“ biotechnology), BBMRI (focussing on primary material of human origin, ,red"
biotechnology) and ERINHA (focussing on high pathogenic organisms) by focussing on green
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and white/grey biotechnology sectors. These areas would cover food security in its largest
sense as well as support for the agricultural and industrial biotechnology sector.

MIRRI will be the link between the collection community, users of microorganisms, policy
makers and research programmes. The links with the users and stakeholders would be created
in the Preparatory Phase. MIRRI will provide the framework to:

¢ enable MRC's to keep pace with advancing technology

e create a common operational framework based on international best practice criteria’

e bring together the fragmented services of access to materials and information

e harmonise identification, authentication and preservation processes, adding value to
resources

e facilitate access to resources whilst meeting national regulatory controls and thus
facilitating cross disciplinary efforts to discover and develop new products to provide world
leading scientific and technological leaps for Europe.

2Biological Resource Centres — Underpinning the Future of Life Sciences and Biotechnology
(http.//oecdpublications.gfi-nb.com/cgi-bin/oecdbookshop.storefront)

® The Bioeconomy to 2030: designing a policy agenda. OECD Publications 2009

4. Technical Case: Summary of results (technical specifications) of conceptual
and/or technical design studies.

MIRRI is an integrative initiative that brings together a critical mass of loose networks, projects
and initiatives to provide a solid structure that can act as a distributed but coordinated service
provider e.g.: the project European Consortium of Microbial Resources Centres - EMbaRC (EU
FP7, Research Infrastructures, INFRA-2008-1.1.2.9) - 8 MRCs in 7 countries; the Global
Biological Resource Centre Network Demonstration Project emanating from an OECD Working
Party on Biotechnology initiative presently supported by the German Ministry of Education and
Research - 24 MRCs in 15 countries and the European Culture Collections’ Organisation
(ECCO) - 66 MRCs in 24 countries. MIRRI will ensure implementation of best practice, improve
coverage and add value and information to bridge the gap to better utilisation. Currently such
collections provide many services but these are fragmented. Enhanced services envisaged by
MIRRI include:

e Supply of authentic control and reference strains, microbial DNA and RNA e Identification of
microorganisms by state of the art technologies e Strain typing and authentication e
Characterisation of isolates e Screening, providing lead natural products e A range of testing
and consultancy services for customers at accredited facilities e Assistance in management of
invasive species e Improved production in crops and commodities e Storage of strains for
public access, safe and private deposit and patent deposit e Detection, enumeration and
isolation of microorganisms e Material resistance testing and bioassays e Detection and
quantification of microbial toxins e Secondary metabolite profiling, bio-control e Mycoplasma
elimination of cell cultures

Training offered includes:

e Managing collections, handling organisms and their long-term preservation e Bacteriology,
Mycology, Systematic Virology e Identification methods and strain typing by molecular and
phenotypic tools e Master and Ph.D. students e Study visits and access to resources e
Operation and database building characterisation technologies e Establishment and operation
of patent International Depositary Authority (IDA) ® Knowledge for development opportunities
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MIRRI will involve the Stakeholders — the Global Collection Community (e.g. World
Federation for Culture Collections, 560 collections in 68 countries), Scientists, Bioindustry
Trade Associations, Pharmaceutical Industry, Biotechnology Industry, Policy Makers,
Governments — Science underpinning policy, International Organisations involved in
Healthcare, Agriculture, Environment, Development and the General Public.

Further information on networking collections can be found at htip.//www.gbrcn.org;
http://www.embarc.eu; http.//www.eccosite.orq;

5. e-infrastructure: What does the new Rl require as far as e-infrastructure? How
is it integrated with the existing EU e-infrastructure (e.g. GEANT, grid, digital
repositories)?

MIRRI will require an overarching information system and tools to access the distributed MRC
data bases and link this biological strain data to other relevant data sources. Most of the MRC
data is currently stored in electronic catalogues, many online, but not connected. There is still
grey literature, non-digitised or isolated data sets that need digitising and/or integrating.
Industry standards for data validation and interoperability need to be implemented. Linking the
resultant high quality reliable collection data to plant and animal host data, molecular,
functional genomic and chemical data, ecosystem and taxonomic hierarchical data will create
new landscapes of information that can be intelligently interrogated to provide innovative
directions for research and enable delivery of added value products.

MIRRI requires the major components of e-infrastructures as described by the ESFRI
Roadmap: it requires distributed grids whilst integrating genomic data may require high
performance computing facilities and digital repositories. MIRRI provides the microbial
resource data that needs to connect to other digital repositories; data in their various forms
(from raw data to scientific publications). MIRRI will need to work with ESFRI e-infrastructure
projects to see how it can interlink forming a fully integrated system and achieve the intended
common approach. Of relevance would be the GEANT network - a multi-gigabit pan-European
data communications network, dedicated to research and education use. MIRRI requires ICT
research networking and the distributed infrastructure needs standard connectivity based on
internet protocols and end-to-end services on a large scale. The unprecedented large quantity
of microbial molecular, ecosystem, taxonomic relationship, chemical and geographical data
may require the adoption of the so-called “grid paradigm”, a revolutionary distributed
environment for sharing computing and storage resources, allowing new methods of global
collaborative research. DEISA, which interconnects the biggest high performance computing
centres in Europe, to allow them to operate as a unique high performance computing resource
for cutting edge simulation requirements and the Enabling GRIDs for E-science in Europe
(EGEE) to integrate applications from many other scientific and industrial fields may also be
relevant. Additionally MIRRI will link to Global Biodiversity Information Facility (GBIF) and
observe other initiatives such as Europathogenomics, the Genomic Encyclopedia of Bacteria
and Archaea (GEBA) project and its larger follow-up ,GENOME®. To define this information
system it will be required to work with initiatives such as ELIXIR - Upgrade of European
Bioinformatics Infrastructure.

6. Other expected socio-economic impacts: Development of new technologies,
effects on training, involvement of industries, local impact, others.

MIRRI will assist in disseminating best practice emerging from projects such as GBRCN and
EMbaRC, enhancing efficiency by harmonisation of procedures. Implementation of sound
collection management, improved preservation and authentication of organisms is essential to
guarantee quality and safety in the various areas of application. Confidence and compliance in
the prevention of misuse of dangerous organisms will be delivered by the introduction of a
biosecurity code of practice, in line with EU and OECD initiatives. Creating high quality data
and its combination with data from other fields will produce information landscapes, and
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through modern, interactive tools allow new interpretations and innovation.

Appropriately equipped and staffed MRCs can serve as control points for access to a nation’s
living natural resources, support control of crop pathogens for sanitary and phytosanitary
needs in relation to world trade and as centres to control access to dangerous pathogens
maintaining biosecurity. They also contribute to basic inventories to monitor changes in
biodiversity due to threats to ecosystems such as pollution, climate change and alien invasive
species. MIRRI will coordinate activities, liaising with policy makers to establish the facilitating
policy and necessary operational framework.

MIRRI will provide the authentic high quality resources that will enable Europe to make better
use of its microbial diversity and contribute globally to answering the big questions of climate
change, healthcare, food security and poverty alleviation. In the global scientific world it will
help reconcile management of microbial resources with compliance to regulations. The
evolution of the biotechnology industry and its application to agriculture, health, chemical or
energy industries ultimately depends upon our ability to harness the potential of biodiversity
and all it has to offer. The EU initiative for a knowledge-based bioeconomy and the recent
OECD Report The Bioeconomy to 2030: designing a policy agenda3 emphasises that the
biological sciences are adding value to a multitude of products and services. The expectation is
that by 2030 the products of white biotechnology and bioenergy will constitute around a third of
the industrial production. MIRRI will facilitate the process of identifying possible products and
solutions from microorganisms. It will enable economies of scale, the efficiency of sharing skills
and technologies and the capacity to bridge gaps and focus activities without duplication of
effort.

MIRRI will offer a wide range of expert services and several outputs will have social impact in
several areas for example:

Biopiracy: Use of unlawfully acquired genetic resources is a serious concern often
addressed as a north/south issue. Mechanisms for legitimate access and fair and equitable
sharing of benefits will be implemented.

Bioterrorism: This extremely important and emotive issue needs addressing carefully and
appropriately; MIRRI can help control access against misuse through implementation of
best practice and a code of conduct.

Employment: The development of the infrastructure and improved delivery of materials and
information into the bioeconomy will generate employment opportunities.

Poverty eradication: MIRRI will help establish MRCs in the countries of developing
economies with outputs that impact on the livelihoods of local communities.

International development: MRCs can impact directly on development providing
mechanisms to utilise biodiversity within country for the direct benefit of the local
population. MIRRI can support in-country capacity building in human resource
development, facility enhancement and implementation strategy.

Improved access to high quality and appropriate organisms from MIRRI can support key
activities such as:

e Identifying the role of microorganisms in sustainable land management and water control
systems

¢ Increasing food supply and reducing hunger through a reduction in losses due to pests and
diseases

e Reduction of negative or improvement of beneficial microbial impact after natural or man
made disasters

e Helping provide the resources for enhanced sanitary and phytosanitary procedures to put
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in place the requirements of the WTO

e Supporting educational strategies in developing innovative training opportunities for
microbiologists

e Supporting health programmes, as microbes will be the source of new drugs to combat
major disease

¢ Identifying microbial products from natural resources to enter new markets

e Providing natural resources for energy production e.g. biofuels

e Capacity building in environmental issues including threatened habitats and species,
linking in situ and ex situ conservation programmes — MRC development will provide the ex
situ mechanism

7. Commitments/maturity: Which states/organisations have demonstrated
interest/commitment in supporting and/or funding the proposal?

There is evidence from the Life Science community and policy makers that an infrastructure to
coordinate access to microbiological materials, their associated information and services is
required. This is exemplified by the European Commission project European Consortium of
Microbial Resources Centres -EMbaRC (EU FP 7, Research Infrastructures, INFRA-2008-
1.1.2.9: Biological Resources Centres (BRCs) for microorganisms, Grant agreement number:
FP7- 228310) and the Global Biological Resource Centre Network Demonstration Project,
emanating from an OECD Working Party on Biotechnology initiative, presently supported by
the German Ministry of Science and Technology. Substantial investments have been made in
Japan, China, Thailand, Taiwan and Brazil to establish BRCs. The European Culture
Collections’ Organisation (ECCO) representing 66 microbial resource centres in 24 European
countries recognises the importance of structured linkage and coordination.

List of Microbial Resource Collections expressing interest: ECCO, * EMbaRC, £ GBRCN,

and ¢ French CRB Network

ECCO members

ACBR - Austrian Centre of
Biological Resources and
Applied Microbiology, Austria
ATHUM, Culture Collection of
Fungi, University of Athens,
Department of Biology, Greece
BANGAL, National Bank of
Algae Germoplasm, Institute of
Applied Algology (IAA),
University of Las Palmas de
Gran Canaria, Spain
BCCM™/IHEM, Scientific
Institute of Public Health — Louis
Pasteur, Mycology Section,
Belgium

*$ BCCM™/LMBP, Plasmid
collection, Department of
Molecular Biology, Belgium

*3 BCCM™/LMG, Universiteit
Gent, Laboratorium voor
Microbiologie, Belgium

*3 BCCM™/MUCL,
Mycotheque de I'Universite
Catholique de Louvain, Belgium

BPIC, Collections of
Phytopathogenic Fungi and
Bacteria, Benaki
Phytopathological Institute,
Greece

* 1 CABI, Genetic Resources
Collection, UK

CAPM, Collection of Animal
Pathogenic Microorganisms,
Veterinary Research Institute,
Czech Republic

* 1 CBS, Centraalbureau voor
Schimmelcultures, The
Netherlands

CCAP, Culture Collection of
Algae and Protozoa
(freshwater), Dunstaffnage
Marine Laboratory, UK

CCF, Culture Collection of
Fungi, Charles University,
Faculty of Science, Czech
Republic

CCM, Czech Collection of
Microorganisms, Masaryk
University, Czech Republic

CCUG, Culture Collection
University of Goteborg,
Department of Clinical

Bacteriology, Sweden

CCY, Institute of Chemistry,
Slovak Academy of Sciences,
Slovakia

* 1 CECT, Coleccion Espanola
de Cultivos Tipo, Universidad
de Valencia, Edificio de
Investigacion, Spain

CELMS Collection of
Environmental and Laboratory
Microbial Strains, University of
Tartu, Estonia

CFBP, Collection Francaise des
Bactéries Phytopathogénes,
INRA Unité de Pathologie
Végétale et Phytobactériologie,
France

CNCTC, Czech National
Collection of Type Cultures,
National Institut of Public
Health, Czech Republic

* 1 CRBIP, Centre de
Ressources Biologiques de
I'Institut Pasteur, Paris, France
DBVPG, Dipartimento di
Biologia Vegetale, Sez.
Microbiologia Applicata,
Universita di Perugia, ltaly
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ECCO continued

1 DSMZ, Deutsche Sammlung
von Mikroorganismen und
Zellkulturen GmbH, Germany
ECACC, European Collection of
Cell Cultures, Centre for Applied
Microbiology and Research, UK
EX, Microbial Culture Collection,
University of Ljubljana,
Biotechnical Faculty,
Department of Biology, Slovenia
FCUG, Fungal Cultures
University of Géteborg,
Department of Systematic
Botany, Sweden

HNCMB, Hungarian National
Collection of Medical Bacteria,
“B. Johan” National Center for
Epidemiology, Hungary
HUKUK, Culture Collection of
Animal Cells, Foot and Mouth
Disease Institute, Turkey

IBT, Mycology Group,
Department of Biotechnology,
Technical University of
Denmark, Denmark

IAFB, Collection of Industrial
Microorganisms, Institute of
Agricultural and Food
Biotechnology (IAFB), Poland
IBA, Collection of
Microorganisms Producing
Antibiotics, Institute of
Biotechnology and Antibiotics,
Poland

1 ICLC, Interlab Cell Line
Collection Biological bank and
cell factory National Institute for
Cancer Research Genoa, Italy
IEGM, Institute of Ecology and
Genetics of Microorganisms,
Ural Branch of the Russian
Academy of Sciences, Russia
IPPAS, Collection of Microalgae
of the Institute of Plant
Physiology, Russian Academy
of Sciences, Russia

ITEM, Culture Collection of
Toxigenic Fungi and their
Secondary Metabolites, Instituto
Tossine e Micotossine da
Parassiti Vegetali - CNR, Italy
KOS, Collection of Salmonella
Microorganisms, Institute of
Maritime and Tropical Medicine,
National Salmonella Centre,
Poland

KUKENS, Centre for Culture
Collections of Microorganisms,
Istanbul Medical Faculty,
Department of Microbiology and
Clinical Microbiology, Turkey
LCP, Museum National

MSCL, Microbial Strain
Collection of Latvia, University
of Latvia, Latvia

MNHN, Musée National
d’Histoire Naturelle,
Luxembourg

MEAN, Mycotheque Estacao
Agronomica Nacional, Portugal
*$MUM, Micoteca da
Universidade do Minho,
Engenharia Biologica, Campus
de Gualtar, Portugal

MUT, Mycotheca Universitatis
Taurinensis, Italy

MZKI, Microbial Culture
Collection, National Institute of
Chemistry, Slovenia

NBIMCC, National Bank for
Industrial Microorganisms and
Cell Cultures, Bulgaria
NCAIM,

National Collection of
Agricultural and Industrial
Microorganisms, Hungary
NCB, National Culture Bank,
Universita di Udine, Dip.
Biologia Applicata Difesa
Piante, Area Rizzi, Italy
NCCB, The Netherlands Culture
Collection of Bacteria, The
Netherlands

NCIMB, National Collection of
Industrial, Food and Marine
Bacteria Ltd., Scotland, UK
NCPF, National Collection of
Pathogenic Fungi, Public Health
Laboratory, UK

NCPPB, National Collection of
Plant Pathogenic Bacteria,
FERA, UK

NCPV, National Collection of
Pathogenic Viruses, UK
NCTC, National Collection of
Type Cultures, HPA, UK
NCYC, National Collection of
Yeast Cultures, ReNo Ltd, c/o
Institute of Food Research, UK
NIVA, Culture Collection of
Algae, Norwegian Institute for
Water Research, Norway
PCM, Polish Collection of
Microorganisms, Polish
Academy of Sciences, Poland
PYCC, Portuguese Yeast
Culture Collection, SA
Biotecnologia, Fac. Ciencias e
Tecnologia/UNL, Portugal
RCCC, Russian Cell Culture
Collection, The Central Bank -
Institute of Cytology, Russian
Academy of Sciences, Russia
RSKK, Refik Saydam National
Type Culture Collection, Turkey

SRC CCM, Collection of
Cultures of Microorganisms,
VECTOR - State Research
Center of Virology and
Biotechnology, Russia

SVCK, Institut f. Allgemeine
Botanik, Universitat Hamburg,
Germany

VKM, All-Russian Collection of
Microorganisms, Institute of
Biochemistry and Physiology of
Microorganisms, Russian
Academy of Sciences, Russia
VKPM, Russian National
Collection of Industrial
Microorganisms, Russia

3 VTT, VTT Culture Collection,
Finland

* = EMbaRC partner
1 = GBRCN partner
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d'Histoire
Naturelle, Laboratoire de
Cryptogamie, France

SAG, Sammlung
Algenkulturen, Germany

von

¢ French CRB Network

Péle de recherche clinique,
Dijon , France

CNRS, Université Lyon 1,
France

CNR Toxoplasmose, Limoges,
France

CNR Leishmania, Montpellier,
France

* CIRM : INRA Centre
International de Ressources
Microbiennes, France
Genosol, Dijon, France

CNR de la toxoplasmose,
Reims, France

Université de Pau et des Pays
de I’Adour, Pau, France

* = EMbaRC partner
1 = GBRCN partner

Collections outside Europe -
T (GBRCN partners)

JKUAT, Jomo Kenyatta
University of Agriculture and
Technology, Institute for
Biotechnology Research, Kenya
Makerere University Kampala,
Uganda

CCFC, Canadian Collection of
Fungal Cultures, Agriculture and
Agri-Food, Canada

ACCC, Agricultural Culture
Collection of China, China
CGMCC, China General
Microorganisms Culture
Collection, China

NBRC, NITE Biological
Resource Center, Japan
CBMAI, Colegéo Brasileira de
Microorganismos de Ambiente e
Industria, UNICAMP, Brazil
CLIOC, Colegdo de Leishmania
do Instituto Oswaldo Cruz,
Brazil

Organisations- International
World Data Centre of
Microorganisms (WDCM),
Japan

World Federation for Culture
Collections (WFCC)

OECD - Organistion

FEMS - Federation of European
Microbiological Societies
IUMS - International Union of
Microbiological Societies

Organisations- national
CRIA, Brazil

WGL -
Wissenschaftsgemeinschaft
Gottfried Wilhelm Leibniz,
Germany

Country support

Discussions are being held with
ESFRI country representatives:
Belgium

Czech Republic

Denmark

Estonia

Finland

France

Germany

Italy

Latvia

Poland

Portugal

Spain

The Netherlands

UK

8. Costs for construction, operation and decommissioning, indications on
project financing. Give budget info in Mio €.

Total preparatory

Total construction

Operation cost /year

Decommissioning

-Bringing together
the consortium to
agree governance
and infrastructure
-Developing the
programme of
work

‘Negotiating the

entity

-Establishing the data
base

-Linking with information
providers

‘Preparing and
delivering project
proposals

to set strategy
-Stakeholder meetings
-Activities to be
formulated into projects
and separately funded
*Human Resource
training

cost cost cost
3 Mio € 190 Mio € 10.5 Mio € Nil
-Formalising the -Establishing the -Secretariat costs

secretariat secretariat and legal -Governance meetings

214




ESFRI BMS Report 2010

Biological and Medical Sciences

Thematic Working Group

operational
framework
-Market studies
-Pilot studies in
some of the areas
of work
-Underpinning
existing services

to be updated
during Preparatory
Phase

‘Investment in partner
facilities to implement
best practice
‘Upgrading MRCs to
enable a broader
coverage of organisms
and

Services (€100million)
-Establishment of
Human Resource
Development
programmes to train in
relevant skills such as
taxonomy

to be updated during
Preparatory Phase

Facility upgrade and
development

(of which already
spent or
committed)

(specify contributions
committed or indicated
by possible funders)

(specify contributions by
possible funders)

(possible funders)

9. Timetable for construction, operation and decommissioning with duration and

possible starting dates.
Preparatory phase | Construction phase Operation Decommissioning
2 years 3 years ongoing -

Initiating 2010

Completion 2015

10. Reference: Person who has submitted the proposal and will follow up in

ESFRI.

MIRRI coordinator:
GBRCN Secretariat

Julius Kihn-Institut (JKI),
Institut far Pflanzenerndhrung und Bodenkunde, Bundesallee 50,
D-38116 Braunschweig

Germany

Email: d.smith@cabi.org
Tel: +49 531 596 2298

Represented by David Smith (GBRCN Secretariat), Dagmar Fritze (GBRCN Secretariat) and
Chantal Bizet (Institut Pasteur) [chantal.bizet@pasteur.fr ]
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6 LESSONS LEARNED

The ESFRI Forum asked the BMS TWG to
advise ESFRI on possible improvements in
the management and coordination of Rls
(see mandate Chapter 1 “Executive
Summary”). The recommendations of the
BMS TWG presented here are twofold: for
the BMS sector itself and, more generally,
for the ESFRI progress.

6.1 Recommendations for the BMS
sector

The BMS RIs provide a framework for
Europe to tackle the Grand Challenges of
our times.

Inclusion on the ESFRI Roadmap has
brought these RIs into a networked,
integrated, pan-European research arena.
To fully embed these RIs within a
functioning ERIL that will contribute to the
European knowledge economy, these RIs
require guidance on procedures and how to
harmonise activities if this ERIL is to be
realised.

Issues being repeatedly discussed at the
BMS coordinators’ meetings include a need
for guidance as to the legal structure, the
exchange of best practises, how to apply for
PP, how to interact thematically and
technically, how to make best use of existing
resources, and how to maximise synergy.

Both  networking between the first
generation Rls and integration of the second
generation ones with the original Rls
represent urgent needs.

These needs can only be met by a
sustained BMS TWG activity in monitoring
the process and supporting ESFRI in its
incubator role wherever possible. The
ESFRI Forum is therefore asked to put
emphasis on mentoring of the Rls by the
TWGs, composed of relevant delegates
from the Member States. The benefits
include securing direct contacts between
Member States’ representatives and the
Rls.

One outcome identified since the BMS
Report 2008 was that RIs have considerably
increased their joint activities. The BMS Rls
showed a high interest in acting jointly in

order to, for example, increase their visibility
on the European RI stage. For this purpose
they repeatedly requested services of a
neutral body to support coordination and to
harmonise the respective efforts.

This coordinating role was often asked to be
performed by the BMS TWG Chair, seen as
having no vested interests in any of the Rls
(see Chapter 4.8 “Common activities of
BMS RIs”). Such a coordinating body,
accepted by all Rls, however, needs a
budget to guarantee sustainability.

Such a coordination body in a given field (at
least the BMS) could also ease and
accelerate the learning process of new Rls
which enter the ESFRI Roadmap. This could
speed up the implementation process
considerably.

All BMS RIs recognised this need for
common activities and therefore introduced
a common pot solution to jointly finance
events, publications and other matters. This
solution so far is very small and was only
possible due to the unbureaucratic support
of EMBL. This small step should however
form the nucleus to a future solution for all
Rls of the BMS sector.

ESFRI should advice the Council of
Research  Ministers, which  originally
mandated ESFRI, that a legal personality, a
budget and sustainability of ESFRI and its
TWGs is badly needed to achieve the
envisioned ERIL. The science community
expects a permanent contact point to
address its infrastructural needs.

6.2 Recommendations for ESFRI

One of ESFRI's strict rules for new RI
initiatives is that as long as there are two or
more competing RI proposals, this fact is a
clear proof of immaturity. However, to meet
the Grand Challenges by filing the
remaining gaps on the infrastructure
landscape ESFRI should help infrastructure
initiatives during all developmental stages
by facilitating integration and achieving the
demanded level of maturity.

This need for a proactive role of ESFRI and
its TWGs may differ from one scientific area
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to another. There is a clear need for such a
proactive role in scientific communities
which are rather young and not yet well
organised for several tens of years. In some
areas there are competing scientific
communities, which would benefit from a
neutral mediating body. A TWG acting as a
neutral body could overcome that bottleneck
and instruct in finding ways towards a
common RI which fills an identified gap in
the RI landscape.

The RI landscape is rapidly expanding due
to the demand to answer the Grand
Challenges. At its beginning, ESFRI
followed a bottom-up approach. However,
as more RIs entered the ESFRI Roadmap
the more the need increased for an
integration of individual RIs and better
coordination of existing RIs with new
initiatives. It is only in this manner that new
scientific fields may be integrated into the
ever changing ERIL.

The decision of ESFRI in March 2009 to
launch another, strictly limited, call for
proposals for new RIs (see Chapter 5
“Evaluation of new proposals”) was
discussed in length at the Forum meeting in
Prague. Concern was expressed that the
ESFRI Roadmap would be undermined by a
large and constantly increasing number of
Rls. There were arguments that new RIs
should only be accepted as other older Ris
stemming from the same scientific area of
research leave the ESFRI Roadmap.

However, mere numbers of RIs do not
represent budgetary implications nor do they
indicate to what extent the Grand
Challenges can and will be met. It is
important to note that the BMS RIs have
budgets which enable also smaller Member
States to participate in a substantial manner.
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Moreover, the distributed character of the
BMS RIs favours a broad participation
across Europe and, indeed beyond Europe.
BMS RIs, therefore, go back to the core idea
of ESFRI: greater joint research efforts can
address research needs for the benefit of
mankind.

The next two years will prove which Rls of
the first generation will enter the
construction phase and which will disappear
from the ESFRI Roadmap. After the end of
the Preparatory Phase, primarily funded by
the European Commission, Member States
have to show their commitments to Rls of
interest. If no sustainable support can be
found, the number of the RIs on the ESFRI
Roadmap will diminish anyway.

As stated in the mandate of ESFRI, it is
important that the Roadmap remains a living
document updated at regular intervals. Rls
which are realised shall leave the ESFRI
Roadmap towards a “list of success stories”
while others have to leave since no
sufficient support could be organised.
ESFRI should retain its openness to fill gaps
which are identified by the TWGs in their
respective scientific landscapes. Therefore
the next update of the ESFRI Roadmap
should again be open to all fields of science,
in order to avoid any wrong labelling in
responding to a call.

For the BMS TWG it is obvious that there
are still Rls which are badly needed by
European researchers for the
competitiveness of Europe. Europe is
dependent on its research. The European
Research Area ERA is dependent on
ERIL, the European Research
Infrastructures Landscape.
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GLOSSARY

ADMET
Agri-Net
AKA
ALM
ANAEE
ANR

AS

AWI
BAC
BBMRI
BBSRC
BESSY
BIO3MASS

BMBF
BMS TWG
BMWF
BRC

BRC
BRIDGE

BSL4
CA
CABRI
CARS
CcCBI
CCMAR
CCP4
cDhC
CEEC
CeMM
CERBM
CERM
CERN
ChemBioNet

Absorption, Distribution, Metabolism, Excretion, and Toxicity
EU-funded agricultural portal

Academy of Finland

Advanced Light Microscopy

Infrastructure for Analysis and Experimentation on Ecosystems
Agence Nationale de la Recherche

Associated State

Alfred Wegener Institute for Polar and Marine Research
Bacterial Artificial Chromosome

Biobanking and Biomolecular Resources Research Infrastructure
Biotechnology and Biological Sciences Research Council
Berliner Elektronenspeicherring-Gesellschaft fur Synchrotronstrahlung
Pollution effects on the sustainable use of Poplar as renewable
resource

Bundesministerium fir Bildung und Forschung

Biological and Medical Sciences Thematic Working Group
Federal Ministry of Science and Research, Austria
Bioinformatics Research Centre

Biological Resource Centre

Bioscience center for bridging laboratory with agro-ecosystem
analysis for climate change adaptation research

Biosafety Level 4

Collaboration Action

Common Access to Biological Resources and Information
Coherent Anti-strokes Raman Spectroscopy

Czech Chemical Biology Initiative

Centro de Ciéncias do Mar

Collaborative Computational Project Number 4

Centers for Disease Control and Prevention

Central and Eastern European Countries

Center for Molecular Medicine of the Austrian Academy of Sciences
European Center of Research in Biology and Medicine

Centro di Risonanze Magnetiche

Conseil Européen pour la Recherche Nucléaire

Resource Network to Support Chem. Biology Research in Academia
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CIRMMP

cisli

CNRS
CRC
CREST
CSIB
csIC
CT
CTSA
CTU
DCBI
DCL
DEISA
DESY
DFG
DG
DIAMOND

DNA
DRIVER
DTU
EABB
EATRIS

EBI
EBRCN
EC
ECBD
ECCO
ECDC
ECRIN
ECU
EG
EGE
EGGE
EGI
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Consorzio Interuniversitario Risonanze Magnetiche di Metalloproteine
Paramagnetiche

Centre of biomolecular Interdisciplinary Studies and Industrial
Applications

Centre National de la Recherche Scientifique

Clinical Research Centres

Comité de la recherche scientifique et technique

Centres for Integrative Systems Biology

Consejo Superior de Investigaciones Cientificas

Computed Tomography

Clinical and Translational Science Awards

Clinical Trial Units

Danish Chemical Biology Initiative

Dutch Compound Library

Distributed European Infrastructure for Supercomputing Applications
Deutsches Elektronen-Synchrotron

Deutsche Forschungsgemeinschaft

Directorate General

Dipole And Multipole Output for the Nation at Daresbury (Light
Source)

Desoxyribonucleic Acid

Digital Repository Infrastructure for European Research
Danmarks Tekniske Universitet (Technical University of Denmark)
European Animal BioBanking Infrastructure

European Advanced Translational Research Infrastructure in
Medicine

European Bioinformatics Institute

European Biological Resource Centres Network

European Commission

European Chemical Biology Database

European Culture Collections' Organisation

European Centre for Disease Prevention and Control
European Clinical Research Infrastructures Network
European Currency Unit

Expert Group

European Group on Ethics

Enabling GRIDs for E-science in Europe

European Grid Initiative
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EHEA
eHTPX
EIB
EIBIR
e-IRG
ELIXIR
ELMI
ELSI

EM
EMbarC
EMBL
EMBRC
EMCSBI
EMERGENCE

EMMA
EMRC
EMTRAIN
ENBREC
ENCITE
ENE TWG
ENIVD
ENV TWG
EORTC
EPFL
ERA
ERAB
ERAC
ERC
ERIC
ERIL
ERINHA
ESF
ESFRI
ESRF
ESSP
ETIDE

EU

European Higher Education Area

e-science resource for high-throughput protein crystallography
European Investment Bank

European Institute for Biomedical Imaging Research
e-Infrastructure Reflection Group

European Life-science Infrastructure for Biological Information
European Light Microscopy Initiative

Ethical, Legal and Societal Issues

Electron Microscopy

European Consortium of Microbial Resource Centres
European Molecular Biology Laboratory

European Marine Biological Resource Centre

European Mediterranean Crop Systems Biology Institute
coordination action within the EU-NEST-Activities, (FP6 Pathfinder) in
the field of Synthetic Biology

European Mouse Mutant Archive

European Medical Research Council

European Medicines Research Training Network

European Network of Bipolar Research Expert Centres
European Network for Cell Imaging and Tracking Expertise
Energy Thematic Working Group

European Network for Diagnostics of "Imported" Viral Diseases
Environmental Sciences Thematic Working Group

European Organisation for Research and Treatment of Cancer
Ecole polytechnique fédérale de Lausanne

European Research Area

European Research Advisory Board

European Research Area Committee

European Research Council

European Research Infrastructure Consortium

European Research Infrastructures Landscape

European Research Infrastructure on Highly Pathogenic Agents
European Science Foundation

European Strategy Forum on Research Infrastructures
European Synchrotron Radiation Facility

Earth System Science Partnership

European Training for Infectious Disease Emergencies

European Union
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EU-OPENSCREEN

Euro-Biolmaging

EUR-OCEANS
EuroHORCs
EURONET-P4/
ENP4Lab
Euro-QUAM

EVICAB
EXPEER
FIMM
FLUXNET
FMP
FNR
FNRS
FP(2/4/5/6/7)
FzJ
GBIF
GBRCN
GC-MS
GEBA
GEOSS
GLP
HGF

HIV
HPLC-MS
hSERN
HTS

HzI

I(C)T

13

IAR
IBBL
ICGEB
ICOS
ICREL
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European Infrastructure of Open Screening Platforms for Chemical
Biology

Research Infrastructure for Imaging Technologies in Biological and
Biomedical Sciences

European Network of Excellence for Ocean Ecosystems Analysis
European Heads of Research Councils

European Network of P4 laboratories

European infrastructure for QUAIity of chemical and biological
Measurements

European Virtual Campus for Biomedical Engineering
Distributed Infrastructure for Experimentation in Ecosystem Research
Institute for Molecular Medicine Finland

global network of micrometeorological tower sites
Leibniz-Institut fur Molekulare Pharmakologie

National Research Fund of Luxemburg

National Fund for Scientific Research, Belgium

2"Y4"/5"/6"/7™ Framework Programme

Forschungszentrum Juelich GmbH

Global Biodiversity Information Facility

Global Biological Resource Centre Network

Gas Chromatography-Mass Spectrometry

Genomic Encyclopedia of Bacteria and Archaea

Global Earth Observation System of Systems

Good Laboratory Practice

Helmholtz-Gemeinschaft Deutscher Forschungszentren e.V.
Human Immunodeficiency Virus

High Performance Liquid Chromatography -Mass Spectrometry
human Sample Exchange Regulation Navigator

High Throughput Screening

Helmholtz-Zentrum fir Infektionsforschung

Information (and Communications) Technology

Integrated Infrastructure Initiative

Individual Assessment Report

Integrated BioBank of Luxembourg

International Centre for Genetic Engineering and Biotechnology
Integrated Carbon Observation System

Impact on Clinical Research of European Legislation
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IGBMC
iGEM
ILL
IMBG
IMG
IMI
IMPC

INFRAFRONTIER

INRA
INSPIRE
INSTRUCT
IP

IRCCS
ISBE

ISF
IZSLER
JANET
JP(I)
LifeWatch

LIMS
LTEP
LTER
LUCIA
MarBEF
MAX-lab

MDC
MED.BANK
MGE
MHEST

MIAPAR
MICINN
MIRRI
MITOSYS
MIUR

Institute of Genetics and Molecular and Cellular Biology
international Genetically Engineered Machine competition
Institute Laue-Langevin in Grenoble

Institute of Marine Biology and Genetics

Institute of Molecular Genetics

Innovative Medicine Initiative

International Mouse Phenotyping Consortium

European Infrastructure for phenotyping and archiving of model
mammalian genomes

Institut National de Recherche Agronomique

Infrastructure for Spatial Information in Europe

Integrated Structural Biology Infrastructure

Intellectual Property

Istituto Di Ricovero e Cura a Carattere Scientifico

Infrastructure for Systems Biology-Europe

Israeli Science Foundation

Istituto Zooprofilattico Sperimentale Lombardia ed Emilia-Romagna
UK’s education and research network

Joint Programming (Initiative)

e-science and technology infrastructure for biodiversity data and
observatories

Laboratory Information Management System

Long-term Experimental Platform

European Long-Term Ecosystem Research

Ligne Utilisée pour la Caractérisation par Imagerie et Absorption
Marine Biodiversity and Ecosystem Functioning

National Electron Accelerator Laboratory for Synchrotron Radiation
Research, Nuclear Physics and Accelerator Physics
Max-Delbriick Centrum fur Molekulare Medizin

Mediterranean Biological Resources Center

Marine Genomics Europe

Ministry of Higher Education, Science and Technology (MHEST),
Slovenia

Minimum information about a protein affinity reagent

Ministry of Science and Innovation, Spain

Microbial Resource Research Infrastructure

quantitative imaging data in human cells by automated microscopy

Ministry of Education, University and Research, Italy
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MLP
MoU
MRC
MRI

MS
NCE
NCSB
NEON
NIH
NKI
NMR
NWO
OECD
PG

PC
PCR
PET
PETRA
PETs
PGRFA
PIMS
PLACEBO
PP
PRACE

ProteomeBinders

PSE TWG
PT-DLR
R&D
R&TD
RCN
RD&D
RI

RIVM
RM
RNA
RSFF
SARS
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Molecular Library Program

Memorandum of Understanding

Microbial Resource Collection

Magnetic Resonance Imaging

Member State

New Chemical Entity

The Netherlands Consortium for Systems Biology

National Ecological Observatory Network

National Institute of Health

Nederlands Kanker Instituut (Netherlands Cancer Institute)
Nuclear Magnetic Resonance

The Netherlands Organisation for Scientific Research
Organisation for Economic Co-operation and Development
Public Population Project in Genomics

Programme Committee

Polymerase Chain Reaction

Positron Emission Tomography
Positron-Elektron-Tandem-Ring-Anlage

Privacy Enhancing Technologies

Plant Genetic Resources for Food and Agriculture

Protein Information Management System

PLatform Austria for ChEmical BiOlogy

Preparatory Phase

Partnership for Advanced Computing in Europe

European infrastructure of ligand binding molecules against the
human proteome

Physical and Engineering Sciences Thematic Working Group
Projekttrager im Deutschen Luft- und Raumfahrtzentrum
Research & Development

Research and Technology Development

Research Council of Norway

Research, Development & Demonstration

Research Infrastructure

National Institute for Public Health and the Environment
Roadmap

Ribonucleic Acid

Risk Sharing Finance Facility

Severe acute respiratory syndrome
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SAXS
SCAR (CWG)

SciColl
SEAB
SERS
SLS

SME

SNF

SOP
SPCT
SPINE
SPV

SSA

SSH TWG
STED
SYNBIOSAFE
SystemsX.ch
SZN
TEEB11
TERENO
TESSY
ToR

VAL
WFCC
WGE
WGL

WP

XML

XR

YSBN

ZonMw

Small Angle X-ray Scattering

Standing Committee on Agricultural Research (Collaborative Working
Group)

Scientific Collections International

Scientific and Ethical Advisory Board

Surface Enhanced Raman Spectroscopy

Swiss Light Source

Small and Medium-Sized Enterprise

Swiss National Science Foundation

Standard Operating Procedures

Single Photon Computed Tomography

Structural Proteomics in Europe

Special Purpose Vehicle

Specific Support Action

Social Sciences and Humanities Thematic Working Group
Stimulated Emission Depletion

Safety and Ethical Aspects of Synthetic Biology
Swiss Initiative in Systems Biology

Stazione Zoologica ,Anton Dohrn®, Naples

The Economics of Ecosystems and Biodiversity
TERrestrial ENviromental Observatoria

Towards a European Strategy for Synthetic Biology
Terms of Reference

Variable Atmospheric Laboratory

World Federation for Culture Collections

ESFRI Working Group on Evaluation
Wissenschaftsgemeinschaft Gottfried Wilhelm Leibniz e.V.
Work Package

eXtensible Markup Language

X-ray diffraction

Yeast Systems Biology Network

The Netherlands Organisation for Health Research and Development
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APPENDIX A LIST OF MEMBERS OF THE
BMS TWG

(Status: 10/2010)

Chair Eckhart Curtius

Secretariat Silke Gundel (since December 2009)
Ingrid Zwoch (July - December 2009)
Stefanie Zeretzke (till June 2009)
Marie-Christine Mahlke (since May 2007)

Country Name Address
Austria Kurt Zatloukal Medical University Graz
Auengruggerplatz 25
8036 Graz
Austria

kurt.zatloukal@meduni-graz.at

Belgium Pierre Hilson Functional Genomics

VIB Department of Plant Systems
Biology

Ghent University
Technologiepark 927

9052 Gent

Belgium

pihil@psb.vib-ugent.be

Czech Republic Radislav Sedlacek Institute of Molecular Genetics AS
CR, v.v.i.

Department of Transgenic Models of
Diseases

Videnska 1083

142 20 Prague 4

Czech Republic
radislav.sedlacek@img.cas.cz

Cyprus Stavros Malas The Cyprus Institute of Neurology
and Genetics

6, International Airport Avenue
1683 Nicosia

Cyprus

smalas@cing.ac.cy

Denmark Jorgen Frakjser Clinical Physiology and Nuclear
Medicin

Skejby Sygehus
Brendstrpgarsvej 100

8200 Arhus N

Denmark

if@ki.au.dk
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Country

Name

Address

EC Representative

Jean-Emmanuel Faure

European Commission

Research Directorate General
Research Infrastructures (Unit B3)
Office SDME 1/133

1049 Brussels

Belgium
Jean-Emmanuel.Fraure@ec.europa.eu

Estonia

Andres Metspalu

The Estonian Genome Project of the
Tartu University and Institute of
Molecular and Cell Biology

23 Riia St.

Tartu 51010

Estonia

Andres@ebc.ee

Finland

Taina Pihlajaniemi

University of Oulu
Biocenter Oulu

PO Box 5000

90014

Finland
taina.pihlajaniemi@oulu.fi

France

André Syrota

INSERM

101 rue de Tolbiac
75654 Paris

France
andre.syrota@inserm.fr

Germany

Ingrid Zwoch

PT-DLR

National Contact Point Life Sciences
Heinrich-Konen-Str. 1

53227 Bonn

Germany

Ingrid.Zwoch@dlIr.de

Greece

Dimitrios Thanos

Biomedical Research Foundation
Academy of Athens

4 Soranou Efesiou Street
Athens, 11527

Greece

thanos@bioacademy.gr

Hungary

Gabor Szabo

Institute of Experimental Medicine
120083 Budapest

Szigony u. 43, Hungary
szabog@koki.hu
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Country

Name

Address

Iceland

Hakon Gudbjartsson

VP Informatics, decode Genetics Inc.
Strulugata 8,

101 Reykjavik

Iceland
hakon.gudbjartsson@decode.is

Ireland

Ann Hever

Health Research Board
73 Lower Baggot Street
Dublin 2

Ireland

AHever@hrb.ie

Israel

Joel Sussman

Weizmann Institute of Science
Rehovot 76100

Israel
joel.sussman@weizwann.ac.il

Italy

Silvano Riva

IGM-CNR

Via Abbiategrasso 22007
27100 Pavia

Italy

riva@igm.cnr.it

Lithuania

Gintaras Valincius

Institute of Biochemistry
Mokslininku 12

LT 2008662

Vilnius

Lithuania
gintaras@bchi.lt

Malta

Brian St. John

Malta Information Technology &
Training Services Ltd.

Gattard House

National Road Blata-I-

Bajda HMR 02

Malta

Brian.st.-john@gov.mt

Netherlands

Edvard Beem

The Netherlands Organisation for
Health Research and Development
(ZonMw)

P.O. Box 93245

2509 AE The Hague

Netherlands

beem@zonmw.nl

Norway

Stig. W. Ombholt

Centre for Integrative Genetics
Norwegian University of Life Sciences
P.O. Box 5003

1432 As

Norway

stig.omholt@umb.no
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Country Name Address

Poland Wojciech Froncisz Jagiellonian University Cracow
Faculty of Biochemistry, Biophysics
and Biotechnology

Gronostajowa 7

30 — 327 Krakow

Poland
woijciech.fronscisz@uj.edu.pl

Portugal Ester Serrdao Faculdade de Ciéncias do Mar e
Ambiente

Universidade do Algarve
Campus de Gambelas
8005-139 Faro

Portugal

eserrao@ualg.pt

Romania Gabriel-Lucian Radu Politehnica University of Bucharest
Dept. of Analytical Chemistry and
Instrumental Analysis

313, Spl. Independentei

Bucharest

Romania

gl_radu@dbio.ro

Slovenia Irena Mlinarié-Raséan Faculty of Pharmacy,
University of Ljubljana
Askerceva 7,

100 Ljubljana

Slovenia
irena.mlinaric@ffa.uni-lj.si

Spain José Lopez Carrascosa CNB - CSIC

Campus de la Universidad Autbnoma
de Madrid

Cantoblanco, 28049 Madrid

Spain

jlcarras@cnb.uam.es

Sweden Dick Heinegard Lund University

Department of Clinical Sciences
BMC plan C12

22184 Lund

Sweden
Dick.Heinegard@med.lu.se

Switzerland Michael Hengartner University of Zuerich

Institute of Molecular Biology
Winterthurerstrasse 190

8057 Zuerich

Switzerland
Michael.hengartner@molbio.uzh.ch
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Turkey Murat Ozgéren Department of Biophysics

Brain Dynamics Research Center
Faculty of Medicine

Dokuz Eylul University

Balcova

35340 Izmir

Turkey
murat.ozgoren@deu.edu.tr

United Kingdom Gabriela Pastori Biotechnology and Biological Sciences
Research Council

BBSRC Polaris House North Star
Avenue

Swindon, Wiltshire SN2 1UH

United Kingdom
gabriela.pastori@bbsrc.ac.uk
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Function Name Address
Chair Eckhart Curtius Federal Ministry of Education and
Research
Unit 611 Life Sciences — Strategy and
Policy Issues
53175 Bonn
Germany

Eckhart.Curtius@bmbf.bund.de

BMS Secretariat Silke Gundel PT-DLR
. National Contact Point Life Sciences
(since December 2009) Heinrich-Konen-Strasse 1
53227 Bonn
Germany
Silke.Gundel@dIr.de

BMS Secretariat Ingrid Zwoch PT-DLR
National Contact Point Life Sciences
(July - December 2009) Heinrich-Konen-Strasse 1
53227 Bonn
Germany
Ingrid.Zwoch@dIr.de

BMS Secretariat Stefanie Zeretzke PT-DLR
. National Contact Point Life Sciences
(till June 2009) Heinrich-Konen-Strasse 1
53227 Bonn
Germany
Stefanie.Zeretzke@dlIr.de

BMS Secretariat Marie-Christine Mahlke PT-DLR

National Contact Point Life Sciences
Heinrich-Konen-Strasse 1

53227 Bonn
Marie-Christine.Mahlke@dIr.de
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APPENDIXB SUMMARY OF THE
MEETINGS

In the frame of the preparation of the ESFRI
Roadmap 2010 the BMS TWG met seven
times in 2009 and 2010. The main issue
focussed on the preparation of the BMS
Report which should represent on the one
hand the actual situation of the ESFRI BMS
RlIs already on the Roadmap and on the
other hand the future Rls to be included into
the update of the ESFRI Roadmap 2010 on
the basis of the scientific landscape in the
Biological and Medical Sciences. In the
following list the meetings and their specific
purposes are shown. In addition to the
regular BMS TWG meetings, a consensus
meeting of the Expert Groups occurred at
which the evaluation of the proposals took
place.

A password protected working platform was
created by the BMS TWG secretariat and
provided to the BMS TWG members in
November 2007. This platform contains all
documents that were generated by the BMS
Group (e.g. agendas and minutes of the
meetings, proposals to be evaluated,
assessment forms and guidelines, etc.) and
was managed by the BMS TWG secretariat.
With respect to ensure clarity and lucidity of
the procedure, all BMS TWG members
gained restricted access to the working
platform.

Date Title

Purpose

24™ 1 25" 1! BMS TWG / 3™

Defining the role of the new BMS TWG

October, 2009 | Coordinators Meeting,

June, 2009 | Coordinators Meeting, Fulfilling the incubator role for all proposals
Brussels
19"/ 20" 2" BMS TWG / 4" Implementing the role of the new BMS TWG

Fulfilling the incubator role for all proposals

Hinxton Drafting Group; Landscape
09" 3“ BMS TWG /5" Exchange of best practice between the 10
December, Coordinators Meeting, BMS initiatives
2009 Stockholm Involvement of the BMS Coordinators into the
BMS Report
Preparing the evaluation procedure for the
update of the ESFRI Roadmap 2010
Preparing the BMS Report 2010; creation of
Drafting Groups
10" /11" | 4" BMS TWG /6™ Preparation of the BMS Report 2010
March, 2010 | Coordinators Meeting, Recent developments of Rls after PP
Vienna Evaluation process of proposals for updated
ESFRI Roadmap 2010
08" April, ESFRI BMS Consensus Discussion of the BMS proposals for the
2010 Meeting, Bonn update of the ESFRI Roadmap / BMS Report

2010
Mutually agreed recommendations to the
BMS TWG
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Date Title Purpose
16" /17" 5" BMS TWG Meeting, Decision on the evaluation of proposals for
June, 2010 Paris the updated ESFRI Roadmap 2010
Preparation of the BMS Report 2010 (Input of
the Drafting Groups)
06" /07" | 6" BMS TWG /7" Preparation of the BMS Report 2010
July, 2010 Coordinators Meeting, Recent developments of Ris
Oslo Update “Strategy Paper”
13" /14" | 7" BMS TWG / 8" BMS Report 2010 — state of the art and final
September, | Coordinators Meeting, approval
2010 Naples Strategy Paper of BMS RIs — Contents,
Process, Meeting(s)
ERIC — Recent developments
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APPENDIX C MEETINGS AND EVENTS OF
THE BMS RlIs

Meetings and events of the six BMS Research Infrastructures of the first generation

BBMRI

Date

Title

23" _ 24™ March, 2009

WP meetings and SEAB meeting

25" _ 27" March, 2009

PHOEBE-P>G-BBMRI joint Conference

20" March, 2009

1% Stakeholder Forum

25" March, 2009

BBMRI 2nd Governance Council Meeting

16" September, 2009

Stakeholder Forum Discussion / Information Meeting

11™ November, 2009

Prototype Meeting

15" December, 2009

Stakeholder Forum Patient Working Group Meeting

16™ December, 2009

Expert Center Meeting

03" January, 2010

Nature Meeting

09" April, 2010

BBMRI meets Mediterranean Biobanks

09" June, 2010

2" Stakeholder Forum

23" — 25" September, 2010

Biobanking for Science Conference

29" — 30" November, 2010

Pilot-Phase human OECD GBRCN

EATRIS

Date

Title

February, 2009

Governmental Partner Meeting

May, 2009

Decision on Implementation Phase from January, 2011 onwards

October, 2010

EATRIS Stakeholder Meeting, Basel

November, 2010

Publication Draft Business Plan

December, 2009

Annual Meeting

March, 2010

Establishment of process to create EATRIS as legal entity

June, 2010

Adoption of Memorandum of Understanding

August, 2010

Entry into Force of Memorandum of Understanding

September, 2010

Round Table Discussion “Open Innovation” at MipTec, 2010

October, 2010

Selection of EATRIS Host country

October, 2010

EATRIS Conference Rome: From Basic Research to Medical
Innovation

November, 2010

Adoption of Implementation Agreement

November, 2010

Annual Meeting

December, 2010

Publication Final Business Plan
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ECRIN

Date

Title

07" January, 2009

Project Development Board Meeting

20" May, 2009

ECRIN annual meeting

September, 2009

Summer school (training of the European Correspondents)

19" September, 2009

Decision voted by the Network Committee to apply to ERIC
status

24" November, 2009

Project Development Board meeting

25" January, 2010

Decision voted by the Network Committee to include Poland as
new partner

02" March, 2010

Project Development Board meeting

20" May, 2010

Annual Meeting

21% June, 2010

Users’ meeting

ELIXIR

Date

Title

26" — 27" March, 2009

5" Steering Committee Meeting

19" May, 2009

6™ Steering Committee Meeting

19" — 20" May, 2009

3" Stakeholders Meeting

22" _ 23™ October, 2009

7™ Steering Committee Meeting

22" — 23" July, 2010

8™ Steering Committee Meeting

INFRAFRONTIER

Date

Title

20" — 21% April, 2009

INFRAFRONTIER Annual Meeting

01 October, 2009

Start of European Medicines Research Training Network
(EMTRAIN) with the other first generation BMS Research
Infrastructures and pharmaceutical industry

16™ October, 2009

INFRAFRONTIER Scientific Strategy Meeting

11" December, 2009

6 new partners from Czech Republic, Austria and Canada, Italy
and France, including 3 new funding partners

14™ May, 2010

Circulation of draft Implementation Documents for
INFRAFRONTIER Research Infrastructure

10" June, 2010

INFRAFRONTIER Annual Meeting with discussion of
Implementation Documents

September / October, 2010

Funders Meeting and Establishment of Inter-Ministry Working
Group
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INSTRUCT

Date

Title

20" January, 2009

Management Committee Meeting

27" March, 2009

Management Committee Meeting

April, 2009

Annual Meeting

21% May, 2009

Management Committee Meeting

23 May, 2009

Training event

22" June, 2009

Training event

22" November, 2009

Training event

26™ November, 2009

Management Committee Meeting

13" January, 2010

Training event

20" January, 2010

Management Committee Meeting

April, 2010

Annual Meeting

20" May, 2010

Training event

13" July, 2010

Training event

21% July, 2010

Management Committee Meeting
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Meetings and events of the four BMS Research Infrastructures of the second generation

EMBRC

Date

Title

18" — 19" June, 2009

Kick-Off meeting with all partners, new partners recruited, SZN
Naples

17" — 19" September, 2009

WPs established, tasks distributed, provisional budget
established, UPMC Paris

30" October, 2009

Steering Group meeting, WP and provisional budget adjusted,
SZN Naples

12" — 15" November, 2009

Partner meeting, budget finalised, CNRS Paris

26™ — 27 November, 2009

Partner meeting, proposal finalised, CNRS Paris

13" — 14" October, 2010

Meeting with Steering Committee, Partners and WP leaders,
status report, OOV Villefranche

ERINHA

Date

Title

09" June, 2009

Project partner and Stakeholder meeting

21% September, 2009

Project partner meeting

November, 2010

Kick-Off meeting

EU-OPENSCREEN

Date

Title

19" May, 2010

Project partner meeting, Prague

22" _ 23" November, 2010

Kick-Off meeting, Brussels

Euro-Biolmaging

Date

Title

215 = 22" September, 2009

1% Stakeholder Meeting, Heidelberg

215t — 22" QOctober, 2010

2" Stakeholder Meeting, Vienna
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APPENDIX D LIST OF PROPOSALS
ALREADY ON THE
ESFRI ROADMAP IN PP

Duration of
No. Title Acronym Coordinator the PP in
months
The six BMS Research Infrastructures of the first generation
1 Biobanking and BBMRI Prof. Kurt Zatloukal (Austria) 36
Biomolecular Kurt.zatloukal@meduni-
Resources graz.at
Research
Infrastructure
2 European EATRIS Prof. Rudi Balling (Germany) 36
Advanced Rudi.Balling@uni.lu
Translational
Research
Infrastructure in
Medicine
3 European Clinical ECRIN Prof. Jacques Demotes- 36
Research Mainard (France)
Infrastructures jacques.demotes@inserm.fr
Network
4 European Life- ELIXIR Prof. Janet Thornton (United 38
science Kingdom)
Infrastructure for thornton@ebi.ac.uk
Biological
Information
5 European INFRAFRONTIER | Prof. Martin Hrabé de Angelis 36
Infrastructure for (Germany)
phenotyping and hrabe@helmholtz-
archiving of muenchen.de
model
mammalian
genomes
6 Integrated INSTRUCT Prof. David | Stuart (United 36
Structural Biology Kingdom)
Infrastructure instruct@strubi.ox.ac.uk
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Duration of
No. Title Acronym Coordinator the PP in
months
The four BMS Research Infrastructures of the second generation
7 European Marine EMBRC Prof. Roberto di Lauro (ltaly) 36-48
Biological dilauro@szn.it
Resource Centre
8 European ERINHA Dr. Hervé Raoul (France) 36
Research herve.raoul@inserm.fr
Infrastructure on
Highly
Pathogenic
Agents
9 European EU-OPENSCREEN | Dr. Ronald Frank (Germany) 36
Infrastructure of info@eu-openscreen.eu
Open Screening
Platforms for
Chemical Biology
10 Research Euro-Biolmaging Dr. Jan Ellenberg (Germany) 36-48
Infrastructure for jan.ellenberg@embl.de
Imaging
Technologies in and
Biological and
Biomedical Prof. Stefan Schonberg
Sciences (Austria)
stefan.schoenberg@medtech
.uni-heidelberg.de
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APPENDIX E LIST OF PROPOSALS
RECEIVED AND ASSESSED

List of proposals provided to BMS TWG for assessment

No.

Title

Acronym

Scientific Area/

Submitted by

Expert Group
RUQ09_01 | Infrastructure for Systems ISBE Systems United
Biology-Europe Biology Kingdom
RUQ9_09 | Infrastructure for Analysis and | ANAEE Green France
Experimentation on Biotechnology &
Ecosystems Biological
Sciences
RUO09_10 | Microbial Resource Research | MIRRI Biorepositories - | France
Infrastructure Microorganisms
RU09 17 | European Animal BioBanking | EABB Biorepositories - | Italy
Infrastructure Microorganisms
RUQ9_18* | European infrastructure for Euro-QUAM Italy
QUAIity of chemical and
biological Measurements
RUO09_19* | Pollution effects on the BIO3MASS Italy
sustainable use of Poplar as
renewable resource
RUQ09_20 | European Mediterranean Crop | EMCSBI Systems Italy
Systems Biology Institute Biology
RUO09 21 | Bioscience center for bridging | BRIDGE Green Italy
laboratory with agro- Biotechnology &
ecosystem analysis for Biological
climate change adaptation Sciences
research
RU09_22 | Mediterranean Biological MED.BANK | Green Italy
Resources Center Biotechnology &
Biological
Sciences

* not assessed by BMS TWG because out of the BMS TWG’s scope
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APPENDIXF MEMBERS OF THE BMS

Batoko, Henri
Dudits, Dénes

Falaschi, Arturo

Heinegard, Dick
Herault, Yann

Lawlor, David

Metspalu, Andres
Ombholt, Stig
Pihlajaniemi, Taina
Salkinoja-Salonen, Mirja
Serrdo, Ester

Spiertz, Huub
Thaller-Honold, Svetlana

Thanos, Dimitrios
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EXPERT GROUPS

University of Louvain, Belgium

Hungarian Academy of Sciences, Hungary

International Centre for Genetic Engineering and Biotechnology
(ICGEB), ltaly

University of Lund, Sweden

Institute of Genetics and Molecular and Cellular Biology (IGBMC),
France

Rothamsted Research, United Kingdom

University of Tartu, Estonia

Norwegian University of Life Sciences, Norway

University of Oulu, Finland

University of Helsinki, Finland

University of Algarve, Portugal

University of Wageningen, The Netherlands

VDI Technology Centre GmbH, Germany

Academy of Athens, Greece
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APPENDIX G LITERATURE

T4 European Commission, Directorate Research, 2010 Report of the Expert Group on Research
Infrastructures established by the European Commission to create “A vision for strengthening
world class Research Infrastructures in the ERA”

2 Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the regions towards Joint Programming in
Research: Working together to tackle common challenges more effectively; Brussels, 15.7.2008
COM, (2008), 468 final

® European Council Conclusion of 16" June, 2010

° www.esf.org/marineboard/publications/; “Marine Board Position Paper 15 on Marine

Biotechnology”

® Meeting Europe’s Challenges: The Role and Importance of Biological and Medical Sciences
Research Infrastructures, 2010

" see ftp://ftp.cordis.europa.eu/pub/fp7/docs/report-meeting-eu-funded-biobanks _en.pdf

8 Survey on Research Infrastructures in the area of agri-food  research; Report from the
Collaborative Working Group “Shared Infrastructures for European agri-food research” (SCAR
CWG@) to the Standing Committee on Agricultural Research (SCAR)

® ERA-Instruments — an ERA-Net initiative for promoting infrastructure funding in the Life
Sciences; Dr. Johannes Janssen; Deutsche Forschungsgemeinschaft (DFG); Coordinator of
ERA-Instruments; www.era-instruments.eu

" ESF's /EMRC's Strategy for medical Research Infrastructures in Europe; Prof. Liselotte
Hgjgaard, MD DMSc; Chair of the Standing Committee of the European Medical Research
Councils (EMRC), European Science Foundation (ESF)

" Jean-Emmanuel Faure; European Commission, DG Research European Commission

2 Remote Evaluation Process; Update of the Roadmap Research Infrastructures Thematical
Working Group Biological and Medical Sciences; Procedural Guidelines for BMS Expert Groups
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