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1 Introduction
EU-OPENSCREEN is the European Research Infrastructure for Chemical Biology, which has been
established as a European Research Infrastructure Consortium (ERIC) by seven countries (the
Czech Republic, Finland, Germany, Latvia, Norway, Poland, Spain) in April 2018. Denmark joined as
the 8th ERIC member country in 2019.
The aim of EU-OPENSCREEN is to develop novel chemical compounds that exhibit specific
biological responses on organisms, cells or cellular components in a defined, well-understood and
specific manner, in collaboration with external researchers. These chemical compounds can be
used by researchers as research tools (or ‘probes’) to study fundamental cellular processes, such
as signalling or metabolic pathways in immune responses, tissue repair etc. EU-OPENSCREEN
applies screening of collections of >100,000 compounds, by using robotics-based high-throughput
screening platforms in an automated process, and subsequent hit-to-probe optimization to
develop these chemical probes.
The three main user communities of EU-OPENSCREEN are:
(1) Biologists who wish to develop suitable assays that are amendable to screening and who are
interested in developing ‘tool’ compounds for their research of interest.
(2) Organic chemists who seek to make their compounds readily available through EUOPENSCREEN and thereby to expose them to a wide range of different biological targets in
order to uncover potential biological activities of their compounds.
(3) Users of the EU-OPENSCREEN database who access the screening datasets, which EUOPENSCREEN makes publicly available without restrictions on use.
This deliverable D1.1 ‘Report on improvements to the access and workflow’ relates to Task 1.1
‘Access’ of WP1. This is an ongoing task throughout the EU-OPENSCREN-DRIVE project and will
end in month 48. As such, this report summarises the result of the work from the first 12 months
of the EU-OPENSCREEN-DRIVE project, while discussions on improving the access to the research
infrastructure, including the preparation of a handbook and video, will continue.
Task 1.1 is divided into two sub-tasks:
(1) Subtask 1.1.1 – Accelerate the implementation of access policies and workflows based on the
European Charter for Access to RI
(2) Subtask 1.1.2 – Establish a user-friendly online access management system.
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2 Accelerate the implementation of access policies
and workflows based on the European Charter for
Access to RI (subtask 1.1.1)
2.1 Access and workflow for biologists as assay providers
The EU-OPENSCREEN ERIC central office is the contact point for all assay providers, who wish to
access the EU-OPENSCREEN research infrastructure (RI) and its affiliated partner sites. The ERIC
office, in consultation with the local partner sites, provides the applicants with information on the
scientific, technical, administrative and financial requirements for projects. Researchers who
approach the consortium for the first time as well as applicants who have been already in contact
with the local sites need to document the aims, scientific relevance, impact and exploitation plans
of their projects in a concise proposal and submit it to the ERIC central office (Figure 1).
Initially, the ERIC central office examines whether a proposal is complete and complies with
administrative, scientific and financial requirements. If changes or improvements are needed, the
ERIC central office informs the applicant, who can re-submit a revised proposal. The ERIC office
also examines whether the proposal has already been scientifically pre-evaluated; if not, the
proposals will be reviewed by external evaluators according to scientific excellence (value, novelty,
impact) and technical feasibility criteria.
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Figure 1 Schematic representation of the EU-OPENSCREEN ERIC access procedure. In a next step,
the ERIC central office informs the partner sites about the submitted proposals, so that they can
express their interest and/or submit questions for clarification. The applicant will be informed
about the Expressions of Interest (EoI) from the partner sites and the additional questions. After a
joint discussion between the applicant, interested partner sites and the ERIC central office, the
selected partner site will continue the discussion with the applicant and evaluate the technical
feasibility of the project. An agreement, which clarifies the project aims, timelines, budget,
workplan etc, will be signed between the partner site and applicant. The applicant will have access
to the RI, compound collection(s), database and screening capabilities (via the partner screening
site). The project will be implemented and validated 'hit' compounds with all data will be shared
with the applicant.
The primary screening data will be deposited in EU-OPENSCREEN's open-access 'European
Chemical Biology Database' (ECBD) after an optional embargo period of up to three years.
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Validated ‘hit’ compounds need to be chemically optimised in order to transform them into
validated ‘tool’ compounds. The applicant, ERIC central office and the screening partner site will
discuss the following next steps:
-

-

Option 1 – The validated ‘hit’ compound is a commercial compound: if the ‘hit’ compound
is a commercial compound, the assay provider has the choice to optimise the validated
‘hit’ compounds outside of EU-OPENSCREEN or together with an EU-OPENSCREEN
chemistry partner site.
Option 2 – The validated ‘hit’ compound is an 'academic' compound donated by a chemist
(or 'compound provider'): if the ‘hit’ compound is an academic compound donated by a
chemist, this 'compound provider' has the first right of refusal (i.e. whether or not the
chemist intends to collaborate with the assay provider to progress the compound into a
‘tool’ compound). If the compound provider is interested, the assay provider and
compound provider collaborate on optimising the validated ‘hit’ compound.

As of January 2020, EU-OPENSCREEN provides access to a research infrastructure with 17
screening partner sites which are located in the eight EU-OPENSCREEN ERIC member countries –
the Czech Republic, Denmark, Finland, Germany, Latvia, Norway, Poland, and Spain:
Czech Republic:
- Institute of Molecular Genetics AS CR, v. v. i. (IMG), Prague
- Institute of Molecular and Translational Medicine (IMTM), Palacký University Olomouc
Denmark:
- Biotech Research and Innovation Centre (BRIC), Copenhagen
Finland
- University of Helsinki
- Institute for Molecular Medicine Finland (FIMM), Helsinki
Germany:
- Fraunhofer Institute for Molecular Biology and Applied Ecology IME, Hamburg
- Helmholtz-Zentrum fuer Infektionsforschung (HZI), Braunschweig
- Leibniz-Forschungsinstitut für Molekulare Pharmakologie (FMP), Berlin
Norway:
- The Arctic University of Norway, Tromsoe
- University of Oslo
- University of Bergen
- SINTEF Materials and chemistry, Trondheim
Poland:
- Institute of Medical Biology of the Polish Academy of Sciences, Łódź
- Institute of Bioorganic Chemistry (IBCH) of the Polish Academy of Sciences, Poznan
Spain:
- University of Santiago de Compostela
- Príncipe Felipe Research Center (CIPF), Valencia
- Fundación MEDINA, Granada
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EU-OPENSCREEN ERIC and the screening partner sites have signed a cooperation agreement that
defines terms and conditions for the use of the EU-OPENSCREEN compound collection by
screening partner sites, confidentiality obligations, as well as IP and data publication policies.
Separate legal agreements between the EU-OPENSCREEN screening sites and the assay providers
will define the terms of their collaboration. However, in order to ensure consistency across the EUOPENSCREEN network in terms of the use of the EU-OPENSCREEN compound library, access
procedures, IP and data publication policies etc., a number of template clauses were prepared in
consultation with all screening partner sites, which will be added to the bilateral agreement
between the screening sites and their respective users/collaboration partners.

2.2 Access and workflow for chemists as compound providers
The EU-OPENSCREEN compound collection will consist of two parts: the first will comprise a
collection of 100,000 commercially available compounds from various vendors; the second part
will consist of up to 40,000 academic compounds which are crowd-sourced from European
chemists. Through the incorporation of these academic compounds in the EU-OPENSCREEN
compound collection, which is managed and quality-controlled centrally at EU-OPENSCREEN's
Central Compound Management Facility (CCMF) and distributed to EU-OPENSCREEN partner
sites, they are exposed to a variety of screening projects and biological targets.
This process will catalyse the cooperation between chemists and biologists, facilitated by the
expertise and technology of the screening centres, within an IP sharing model that rewards all
parties. The systematic crowd-sourcing of academic compounds from chemistry labs across
Europe ensures that under-exploited compounds become accessible to the research community,
as a truly European asset.
The aim of EU-OPENSCREEN-DRIVE WP2 ‘Academic compound Acquisition’ is to accelerate the
acquisition process by establishing a network of scientists (so-called ‘EU-OPENSCREEN
Ambassadors’) in ERIC member countries. During the first 12 months of the EU-OPENSCREENDRIVE project, WP2 has established procedures and protocols for the compound sourcing and
acquisition. This work is described in Deliverable 2.1 ‘Improved protocols for compound sourcing
and acquisition based on EU-OPENSCREEN Ambassador feedback, including a directory of
cooperating chemists from each country.’
In summary, the chemist needs to provide 10 mg (or at least 5 mg) of each compound with a purity
of >90 % and agree to disclose the structural information of the compound. The compounds are
initially evaluated by reactivity rules in order to flag these compounds as potentially reactive
compounds or promiscuous binders. If the CCMF confirms the purity of the compound being >90%,
the compound will be integrated in the EU-OPENSCREEN compound collection and distributed to
the affiliated EU-OPENSCREEN screening partner sites. The compounds are only available for
external researchers through EU-OPENSCREEN partner sites, in order to regulate the access to
these compounds, to ensure the high quality of research data generated at partner sites which
were evaluated and approved on a European level and to secure the rights of the compound
provider.
The academic compounds will be comprehensively characterised (or 'bioprofiled') before they are
utilised by the wider scientific community. This process will add essential biological and physicochemical context to help in the downstream interpretation of results generated in the screening
projects. The bioprofiling data will be deposited in the ECBD.
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If a donated compound is screened in an EU-OPENSCREEN screening project and regarded as a
validated ‘hit’ compound, the respective chemist receives an automatic notification. The aim of
this notification is to facilitate the discussion about a collaboration between the compound
provider and the assay provider to further develop the validated hit compound. The chemist may
express a refusal in writing, together with a justification, to collaborate with the assay provider, but
he/she may anyway give a written permission to the assay provider to continue the research on
the validated hit on its own or with a third party. The same rights apply to the assay provider, who
may express a refusal in writing, together with a justification, to collaborate with the compound
provider.
During the first 12 months of the EU-OPENSCREEN-DRIVE project, an agreement has been
prepared to regulate this assay donation procedure in order to implement a consistent legal
procedure at the European level.
An electronic compound submission system that facilitates the submission of electronic data on
the compound structure, amount of material, QC data to inform on the purity of compounds, vial
identity code, and information on the compound provider is currently under development. This
software or cloud solution will ensure that each sample can be correctly identified, tracked and
linked to the donating chemist by applying unique identifier codes. More information on this
submission system can be found in Deliverable 2.1.

2.3 Access and workflow for database users
The ECBD is currently under development by Petr Bartůněk and his team at our EU-OPENSCREEN
partner site Institute of Molecular Genetics in Prague (IMG), CZ. The IMG will implement, host and
operate this data resource. To this end, a legal agreement has been signed by the EUOPENSCREEN ERIC and the IMG.
The establishment of the ECBD will facilitate the efficient data transfer across the network, from
the screening partner sites into the ECBD. A first report on existing data transfer procedures and
a gap analysis (D6.1) has been prepared as part of WP6 and has been published recently.
An ECBD curator will monitor and ensure the adherence to data standards, quality of the submitted
data, and encourage the submission of complete datasets. EU-OPENSCREEN will implement
consistent ontologies and FAIR data standards. The content of the ECBD will be freely available
for analysis by database users. A public database license ensures that EU-OPENSCREEN and its
contributors receive the credit for their work by proper citations.
In order to maximise the use of the generated EU-OPENSCREEN datasets, the ECBD is establishing
links to other global data repositories, e.g. the ChEMBL database, which is hosted by the EMBL EBI
in Hinxton, and PubChem, which is maintained by the NIH National Center for Biotechnology
Information (NCBI), part of the National Library of Medicine, in the USA.
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3 Establishment of a user-friendly online access
management system (subtask 1.1.2)
In subtask 1.1.2, we envisaged the establishment of a user-friendly online access management
system for submission, review, management and reporting of EU-OPENSCREEN ERIC user
projects. The first pilot open calls for trans-national access in WP3 for small molecule screening
and in WP5 for chemoproteomics services were launched in Spring 2019 and closed in September
2019. ARIA, a cloud-based administration system for research infrastructures, was implemented
for access and facility management and tracking of EU-OPENSCREEN’s first set of user projects.
ARIA, developed by Instruct ERIC,1 is a well-established software used widely by the scientific
community worldwide and the extent to which this cloud-solution is used is expanding very quickly.
In October 2019, ARIA counted 40 access routes, 1550 machines, 25 calls, and 8580 users
registered. Capitalizing on the successful implementation of ARIA within the CORBEL (Coordinated
Research Infrastructures Building Enduring Life-science Services, GA No. 654248) open calls2, EUOPENSCREEN decided to apply this cloud-based solution software to the online management of
EU-OPENSCREEN-DRIVE trans-national calls from application, submission and proposal
evaluation to management of user access.
ARIA (Access to Research Infrastructure Administration) is a collection of cloud services provided
by Instruct ERIC to research infrastructures (RIs), facilities and user communities within structural
biology and other life sciences fields.3 ARIA’s four core development areas are:
1) Access management including proposal submission and management, peer-review
system, external access visits, statistics and reporting and calls management;
2) Facility management including machine booking calendar, user training, remote access
pipelines, and user access;
3) Community Hubs including integrated forums, news and events, jobs, internal messaging,
surveys and ad-hoc call management;
4) Data management including API integration and sample management.
In the framework of EU-OPENSCREEN-DRIVE, we used customized ARIA access and facility
management features and configured our own tailored management workflows for the two
different calls, namely small molecule screening and chemoproteomics calls. A detailed
description of each workflow is provided in section 3.1.2.

3.1.1 General consideration on the access management
The ARIA access management system comprises full proposal submission and administration
including the pre-award and post-award management of proposals. In fact, proposal submission,
management, review, approval, post-approval and reporting are different steps available in ARIA’s
access management.
Using ARIA features, we easily configured customized forms tailored to our EU-OPENSCREENDRIVE calls for users (“User Application Form”), reviewers (“Scientific Review Form”) and
service/technology managers (“Technical Evaluation Form”) using a large number of different field
types. ARIA’s integrated messaging system (with anonymised contact) is used for general and
official communication between applicants/users, EU-OPENSCREEN administrators and/or
service/technology managers (an email notification is sent automatically to the recipient). For
1

https://instruct-eric.eu/
https://www.corbel-project.eu/open-call.html
3
http://aria.structuralbiology.eu/
2
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reporting purposes, it is possible to access proposal statistics as well as reports using for instance
the preconfigured H2020 template. Moreover, the entire service was styled and customized
according to the EU-OPENSCREEN ERIC branding (for example, see Figure 2). EU-OPENSCREEN
benefitted also from the possibility of using personalized workflows, and thus, set-up specific
workflows based on the need of EU-OPENSCREEN’s recently launched calls.

3.1.2 Implementation of ARIA for the first EU-OPENSCREEN-DRIVE open calls for
small molecule screening and chemoproteomics projects and configuration
of customized ARIA workflows
Two different access routes have been generated in ARIA for the two EU-OPENSCREEN-DRIVE
open calls. EU-OPENSCREEN ran the two calls in parallel and users were able to submit their
proposals to the small molecule screening and/or chemoproteomics call via the ARIA online
application platform available through the EU-OPENSCREEN-DRIVE website (Figure 2).

Figure 2 EU-OPENSCREEN-DRIVE open calls webpage (left) and online application platform powered by ARIA
(right). Each of the two open calls has a dedicated access route in ARIA.

3.1.2.1 ARIA workflow for the Small molecule screening call.
Under this call, 12 EU-OPENSCREEN-DRIVE partner institutions offered one pre-defined screening
technology to external users (assay providers). The user provided the biological question and the
related assay matching the offered techniques. As part of the application, the applicant was asked
This project has received funding from the European Union´s Horizon 2020 research and innovation programme under the grant
agreement No. 823893
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to select only one service/technology offered under three different tracks representing increasing
levels of biological complexity ranging from individual isolated proteins all the way to organoids
and engineered micro tissues. The specific set up for this call is shown in Figure 3.

Figure 3 Small molecule screening call set up: an applicant selects one out of three tracks and one service/
technology.

The management workflow which was implemented for proposals submitted to the EUOPENSCREEN-DRIVE small-molecules screening call is depicted in Figure 4. It includes a first
independent scientific review step followed by a technical evaluation performed by our EUOPENSCEEN-DRIVE members at the selected site.
The applicant needs to register an account in ARIA and request access to a specific track
indicating a site offering the service/technology of interest. A “visit” is thus generated for the
submitted proposal at the selected site. Subsequently, the applicant completes an online user
application form providing the scientific and technical information requested. Application
guidelines are provided to the user via the DRIVE website and displayed to the applicant via ARIA
during the submission process. In a subsequent step, the applicant provides the names of the
research team members indicating the Principal Investigator (PI) and collaborators. Finally, the
applicant indicates reviewer(s)’ name(s) that may have a conflict of interest (if applicable),
confirms the accuracy of the proposal information and after accepting the terms and conditions,
submits the proposal (Figure 4, orange path). An access route administrator (i.e. a member of the
EU-OPENSCREEN-DRIVE open call management team) checks whether the proposal meets the
eligibility criteria and selects a moderator for the proposal. The moderator is an EU-OPENSCREENDRIVE project manager who monitors and oversees the overall evaluation process (scientific peerreview and technical feasibility check). The moderator selects a minimum of two external scientific
reviewers, who are invited to complete the online scientific review form for the small molecule
screening access route (Figure 4, blue path) via ARIA. Guidelines for review are available to the
evaluators through the system during the evaluation process. Reviewers examine the scientific
This project has received funding from the European Union´s Horizon 2020 research and innovation programme under the grant
agreement No. 823893
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excellence, the impact and innovation potential, PI and research staff, project feasibility and gender
aspect of the proposal.

Figure 4 ARIA proposal and visit workflow for the EU-OPENSCREEN-DRIVE small molecule screening call: proposal
submission followed by a first scientific evaluation and subsequent technical evaluation.

When the selected scientific reviewers complete the proposal evaluation and score the proposal,
the moderator ‘actions’ the proposals inside the ARIA system. In the case of the small molecule
screening call, EU-OPENSCREEN prepared tailored “acceptance” and “rejection” notifications
(Figure 5). A proposal with a positive scientific evaluation (above the threshold for acceptance) is
actioned as “scientifically approved” and submitted to the selected site offering a specific
service/technology for the technical feasibility and financial check of the proposed research. The
service/technology manager is therefore requested to complete an online technical evaluation
form (Figure 4, grey path).
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Figure 5 Customized ARIA templates for actioning the small molecule screening proposals after scientific
evaluation. Positively scored proposals are “scientifically approved” and subsequently submitted to technical
evaluation at the selected site, while negatively scored proposals are rejected.

The technical feasibility review evaluates the following aspects: i) technical ability of the applicant
to provide the prerequisites to start the proposed work, ii) availability of required technologies and
expertise at the research site to conduct the proposed research (i.e. which technologies/screens
would be suitable for the project and whether they are available at the selected site), iii)
appropriateness of selected EU-OPENSCREEN-DRIVE track and partner site, iv) maturity of the
project and when it could start and v) availability of appropriate resources for the technical
implementation of the project(s).
After completion of the technical evaluation phase, moderators, together with representatives
from the screening sites, select the successful proposals for funding, considering the highest
average scientific scores and the feasibility to implement the project at a defined facility. At this
stage, the user is informed by the moderator about the final result of the overall evaluation process
(i.e. proposal is accepted for funding or rejected) via the ARIA messaging system (Figure 6).

Figure 6 Usage of the ARIA messaging system to notify the user about acceptance or rejection of the submitted
proposal.

After the final acceptance of the proposal, the steps differ, depending on whether a physical or
remote facility access is required. For physical access the service/technology manager at the
facility indicates the date of access for a visit. At the end of the project, when the visit is completed,
a feedback questionnaire is sent to the user and the service/technology manager (Figure 7, violet
path). Once the feedback is returned by both parties, the visit is completed and closed in ARIA.
3.1.2.2

ARIA workflow for the Chemoproteomics call 1

Under the chemoproteomics call 1, EU-OPENSCREEN-DRIVE chemistry partner sites, together with
partners with proven track-records in probe development, target deconvolution and mass
This project has received funding from the European Union´s Horizon 2020 research and innovation programme under the grant
agreement No. 823893
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spectrometry imaging, support collaborative studies on target identification and compound
disposition.
Differently to the small molecule screening call, where a user selects a defined service/technology
offered by one of the 12 screening sites, in the chemoproteomics call the applicant proposes
his/her research and experimental approach, which is assigned, after the submission process, to
a specific chemical proteomic workflow by the moderator. This could involve two or more partners
(for example access for chemical probe preparation at one site followed by proteomics at a
second site and compound distribution studies at a third site). Therefore, the management
workflow in ARIA has been configured for the need of the call, enabling a first technical feasibility
check of the proposal for the assigned service(s)/technology(ies) followed by the scientific review.
The management workflow implemented for proposals submitted to the EU-OPENSCREEN-DRIVE
chemoproteomics call is depicted in Figure 7.

Figure 7 ARIA proposal and visit workflow for the EU-OPENSCREEN-DRIVE chemoproteomics call 1: proposal
submission followed by a first technical evaluation and subsequent scientific evaluation.

The applicant needs to complete an online user application form providing technical and scientific
information and giving the names of the research team members, indicating the Principal
Investigator (PI) and collaborators. After indicating reviewer(s)’ name(s) that may have a conflict
of interest (if applicable) and confirming the accuracy of the proposal information, the applicant
submits the proposal (Figure 7, orange path). Analogously to the small molecule screening route,
an access route administrator (i.e. a member of the EU-OPENSCREEN-DRIVE open call
management team) checks whether the proposal meets the eligibility criteria and selects a
moderator for the proposal. The moderator is an EU-OPENSCREEN-DRIVE project manager who
This project has received funding from the European Union´s Horizon 2020 research and innovation programme under the grant
agreement No. 823893
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monitors and oversees the overall evaluation process (technical feasibility check and scientific
peer-review). The moderator assigns the proposal to the most appropriate chemoproteomics
workflow based on the research proposed by the applicant, selecting one or more service/
technology offered under the call (a visit is generated for each service/technology assigned).
Guidelines for review are available through ARIA during the evaluation process. Once the technical
evaluations are returned, the moderator invites a minimum of two external scientific reviewers to
complete the online scientific review form. When the selected scientific reviewers complete the
proposal evaluation and score the proposal, the moderator together with representatives of the
access route makes the final decision on proposal acceptance or rejection (Figure 7, grey path).
The accepted proposal can be now followed by administrators and service/technology manager,
who manages the user access analogously to the small molecule screening track.
The aria messaging system is used as primary tool for communication with the user and the
service/technology manager during the duration of the visit. Also, in this case, once a visit is
completed, a feedback questionnaire will be prepared and sent to the user and the
service/technology manager (Figure 7, violet path). Once the feedback is returned by both parties,
the visit is completed and closed in ARIA.

3.1.3

Statistics and reporting

The ARIA system offers statistics and reporting features, that will be used for reporting purposes,
to keep a track record and report access provision information. This tool will be used in WP9 ‘EUOPENSCREEN-DRIVE Project Management` under subtask 9.1.2 ‘Administrative and financial
management’ for the periodic reporting on the open calls outcome as well as for deliverables D3.1
‘Report on outcomes of the Screening projects’ and D3.2 ‘Report on outcomes of the Chemical
Optimization projects’. ARIA provides the possibility to extract the data in formatted templates for
e.g. H2020 reporting.
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4 Conclusion
Over the past 12 months, the access procedures and workflows have been improved, as shown by
the preparation of several legal agreements (e.g. between the EU-OPENSCREEN ERIC and the
compound provider for the compound donation; or framework agreements between the EUOPENSCREEN ERIC and its affiliated screening partner sites; or template agreements between the
screening partner site and the external user) and the development of software tools (e.g. electronic
compound submission system for the compound submission or the European Chemical Biology
Database (ECBD) resource).
Importantly, the improved access policies and workflows are in line with the definitions, principles
and guidelines of the ‘European Charter for Access to Research Infrastructures – Principles and
Guidelines for Access and Related Services’.
A user-friendly online access management system (ARIA) has been implemented for the first EUOPENSCREEN-DRIVE open calls launched in 2019. ARIA has been successfully configured for the
access to small molecules screening and chemoproteomics services with customised
management workflows for each call. Exploiting those settings, ARIA management and facility
access features will be implemented for the management of EU-OPENSCREEN ERIC user projects
at the central office to facilitate access of assay providers who wish to work with the EUOPENSCREEN RI and its affiliated partner sites.
A new version of ARIA has been released in Spring 2020 by Instruct ERIC with enhancements
related to the facility management introducing new functionalities as a financial module to track
project expenses and a notebook option among others. The new version comes also with a
redesign of the dashboard, which will allow an easier use of administrative functions (for instance,
as entering a visit or booking a machine).

This project has received funding from the European Union´s Horizon 2020 research and innovation programme under the grant
agreement No. 823893

16 / 16

