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1 Binding letter of intent as advance notification of a full renewal
proposal

⊠ Binding letter of intent (required as advance notification for renewal proposals in 2025)

2 Formal details

• Name of the consortium:

National Research Data Infrastructure for Microbiota Research

• Acronym of the consortium:

NFDI4Microbiota

• Applicant institution:
ZB MED - Information Centre for Life Sciences
Gleueler Straße 60
50931 Cologne (Köln)
Scientific Director: Prof. Dr. Dietrich Rebholz-Schuhman
ROR: 0259fwx54

• Spokesperson:
Prof. Dr. Konrad Förstner, foerstner@zbmed.de, ZB MED - Information Centre for Life Sci-
ences, 0000-0002-1481-2996

• Co-applicant institutions:

Bielefeld University (UNIBI)
Bielefeld Institute for Bioinformatics Infrastructure
Universitätsstraße 25
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33615 Bielefeld
Rector: Prof. Dr. Angelika Epple
ROR: 02hpadn98

European Molecular Biology Laboratory (EMBL)
Meyerhofstraße 1
69117 Heidelberg
Interim Director General: Prof. Dr. Peer Bork
ROR: 03mstc592

Friedrich Schiller University Jena (FSU Jena)
Fuerstengraben 1
07743 Jena
President: Prof. Dr. Walter Rosenthal
ROR: 05qpz1x62

Helmholtz Centre for Environmental Research (UFZ)
Permoserstraße 15
04318 Leipzig
Scientific Managing Director: Prof. Dr. Katrin Böhning-Gaese
Administrative Director: Dr. Sabine König
ROR: 000h6jb29

Helmholtz Centre for Infection Research (HZI)
Inhoffenstraße 7
38124 Braunschweig
Scientific Director: Prof. Dr. Josef Penninger
Administrative Director: Christian Scherf
ROR: 03d0p2685

Justus-Liebig-University Gießen (JLU Gießen)
Ludwigstraße 23
35390 Gießen
President: Prof. Dr. Katharina Lorenz
ROR: 033eqas34

Leibniz Institute DSMZ - German Collection of Microorganisms and Cell Cultures
Inhoffenstraße 7B
38124 Braunschweig
Director: Prof. Dr. Jörg Overmann
ROR: 02tyer376

Philipps-Universität Marburg (UMR)
Biegenstraße 10
35037 Marburg
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President: Prof. Dr. Thomas Nauss
01rdrb571

RWTH Aachen University (RWTH)
Templergraben 55
52062 Aachen
Rector: Prof. Dr. Dr. Ulrich Rüdiger
ROR: 04xfq0f34

• Co-spokesperson:

New co-spokespersons are highlighted in bold print

Co-Spokesperson Institution Email ORCID
Alice McHardy HZI alice.mchardy@helmholtz-hzi.de 0000-0003-2370-3430
Alexander Sczyrba UNIBI asczyrba@cebitec.uni-

bielefeld.de
0000-0002-4405-3847

Jens Stoye UNIBI jens.stoye@uni-bielefeld.de 0000-0002-4656-7155
Lorenz Reimer DSMZ lorenz.reimer@dsmz.de 0000-0003-3909-7201
Manja Marz FSU manja@uni-jena.de 0000-0003-4783-8823
Peer Bork EMBL bork@embl.de 0000-0002-2627-833X
Ulisses Nunes da
Rocha

UFZ ulisses.rocha@ufz.de 0000-0001-6972-6692

Alexander Goes-
mann

JLU alexander.goesmann@
computational.bio.uni-giessen.de

0000-0002-7086-2568

Thomas Clavel RWTH tclavel@ukaachen.de 0000-0002-7229-5595
Anke Becker UMR anke.becker@synmikro.uni-

marburg.de
0000-0003-4561-9184

• Participant institution:

New participants are highlighted in bold print

Participant Institution Location ROR
Anhalt University of Applied Sciences Köthen 0076zct58
de.NBI e.V. Heidelberg -
Bergische Universität Wuppertal Wuppertal 00613ak93
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Participant Institution Location ROR
Federal Institute for Materials Research and Testing
(BAM)

Berlin 03x516a66

Freie Universität Berlin Berlin 046ak2485
German National Library of Science and Technology
(TIB)

Hanover 04aj4c181

Goethe University Frankfurt Frankfurt am
Main

04cvxnb49

GFBio - German Federation for Biological Data
e.V.

Bremen 02qtnz251

Hannover Medical School, Institute for Medical
Microbiology and Hospital Epidemiology

Hannover 00f2yqf98

Helmholtz Centre Potsdam - GFZ German Research
Centre for Geosciences

Potsdam 04z8jg394

Hessian State Office for Health and Care (HLfGP) Darmstadt -
Jülich Research Centre Jülich 02nv7yv05
Julius Maximilian University Würzburg Würzburg 00fbnyb24
Karlsruhe Institute of Technology Karlsruhe 04t3en479
Kiel University Kiel 04v76ef78
Leibniz Institute for Analytical Sciences - ISAS Dortmund 02jhqqg57
Leibniz Institute for Natural Product Research and In-
fection Biology (HKI)

Jena 055s37c97

Leibniz Institute for New Materials (INM) Saarbrücken 00g656d67
Leibniz Institute of Freshwater Ecology and Inland
Fisheries (IGB)

Berlin 01nftxb06

Leibniz Institute on Aging - Fritz Lipmann Institute
(FLI)

Jena 039a53269

Ludwig Maximilian University of Munich Munich 05591te55
Max Delbrück Center (MDC) Berlin 04p5ggc03
Max-Planck-Gesellschaft zur Förderung der Wis-
senschaften e.V., Max Planck Institute for Evolu-
tionary Biology

Plön 0534re684

Max-Planck-Gesellschaft zur Förderung der Wis-
senschaften e.V., Max Planck Institute for Plant
Breeding Research

Cologne 044g3zk14

Robert Koch Institute (RKI) Berlin 01k5qnb77
Technical University of Munich Munich 02kkvpp62
TH Köln - University of Applied Sciences Cologne 014nnvj65
University of Bonn Bonn 041nas322
University of Cologne Cologne 00rcxh774
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Participant Institution Location ROR
University of Duisburg-Essen Duisburg-

Essen
04mz5ra38

University of Erlangen-Nuremberg (FAU) Erlangen 00f7hpc57
University of Hamburg Hamburg 00g30e956
University of Hohenheim Stuttgart 00b1c9541
University of Potsdam Potsdam 03bnmw459
University of Regensburg Regensburg 01eezs655
University of Tübingen Tübingen 03a1kwz48

Network Speaker Location GEPRIS
CRC 1182: Origin and Function
of Metaorganisms

Prof. Dr. Hinrich
Schulenburg

Kiel 261376515

CRC 1371: Microbiome Signatures
- Functional Relevance in the Di-
gestive Tract

Prof. Dr. Dirk
Haller

Munich 395357507

CRC 1382: Gut-Liver Axis - Func-
tional Circuits and Therapeutical
Targets

Prof. Dr. Oliver
Pabst

Aachen 403224013

CRC 1583: Decisions in Infec-
tious Diseases (DECIDE)

Prof. Dr. Thomas
Rudel

Würzburg 492620490

CRC 2330: New concepts in
prokaryotic virus-host interactions -
from single cells to microbial com-
munities

Prof. Dr. Julia
Frunzke

Jülich 441953848

EXC 2051: Balance of the Micro-
verse

Prof. Dr. Kisten
Küsel

Jena 390713860

EXC 2124: Controlling Microbes
to Fight Infections (CMFI)

Prof. Dr. Andreas
Peschel

Tübingen 390838134

EXC 2155: RESIST - Resolving
Infection Susceptibility

Prof. Reinhold
Förster

Hannover 390874280

SPP 2474: Illuminating gene
functions of the human gut mi-
crobiome

Prof. Dr. Lisa
Maier

Tübingen TBA

Fraunhofer Cluster of Excel-
lence Immune-Mediated Diseases
(CIMD)

Prof. Dr. Dr. Gerd
Geißlinger

Frankfurt
am Main

-

https://ror.org/04mz5ra38
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https://ror.org/03bnmw459
https://ror.org/01eezs655
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https://gepris.dfg.de/gepris/projekt/261376515
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https://gepris.dfg.de/gepris/projekt/403224013
https://gepris.dfg.de/gepris/projekt/492620490
https://gepris.dfg.de/gepris/projekt/441953848
https://gepris.dfg.de/gepris/projekt/390713860
https://gepris.dfg.de/gepris/projekt/390838134
https://gepris.dfg.de/gepris/projekt/390874280
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Network Speaker Location GEPRIS
Global Microbiome Conservancy Prof. Dr. Mathieu

Groussin
Kiel -

Research Center One Health
Ruhr

Prof. Dr. Alexan-
der J. Probst

Duisburg,
Essen

-

Microbial Community Database
(MiCoDa)

Dr. Stephanie Ju-
rburg

Leipzig -

• Participant individual

New participants are highlighted in bold print

Participant Indi-
vidual

Affiliated Institution Location ORCID

Dr. Magdalene
Cyra-Wolf

University of Duisburg-Essen,
Landesgeschäftsstelle für
Forschungsdatenmanagement
(fdm.nrw)

Duisburg-
Essen

0000-0001-7738-2703

Prof. Dr. Thomas
Dandekar

Julius Maximilian University
Würzburg, Chair of Bioinformatics,
00fbnyb24

Würzburg 0000-0003-1886-7625

Prof. Dr.
Stephanie
Deinhardt-
Emmer

Jena University Hospital, Insti-
tute for Medical Microbiology,
035rzkx15

Jena 0000-0003-4495-4052

Apl. Prof.
Dr. Elena
Evguenieva-
Hackenberg

Justus-Liebig-Universität Giessen
(JLU Giessen), Institute for Mi-
crobiology and Molecular Biology,
033eqas34

Gießen 0000-0001-7270-3168

PD Dr. Dimitrios
Frangoulidis

Bundeswehr Institute of Microbi-
ology, 01xexwj76

Munich 0000-0002-2864-3820

Prof. Dr. W. Flo-
rian Fricke

University of Hohenheim, Depart-
ment of Microbiome & Applied
Bioinformatics, 00b1c9541

Stuttgart 0000-0003-1586-0962

Prof. Dr. Marco
Galardini

Center for Experimental and Clin-
ical Infection Research (TWIN-
CORE), Microbial Pangenomes
Lab, 04bya8j72

Hannover 0000-0003-2018-8242
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https://ror.org/035rzkx15
https://orcid.org/0000-0003-4495-4052
https://ror.org/033eqas34
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https://orcid.org/0000-0002-2864-3820
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Participant Indi-
vidual

Affiliated Institution Location ORCID

Dr. Martin Gand Justus-Liebig-Universität Giessen
(JLU Giessen), Institute of Food
Chemistry and Food Biotechnol-
ogy, 033eqas34

Gießen 0000-0001-8211-691X

PD Dr. Torsten
Hain

Justus-Liebig-University Giessen
(JLU Giessen), Institute of Medical
Microbiology, 033eqas34

Gießen 0000-0003-0149-3137

Dr. Nico Jehm-
lich

Helmholtz Centre for Environmental
Research - UFZ, Microbiome Biol-
ogy, 000h6jb29

Leipzig 0000-0002-5638-6868

Dr. Frank Löffler Friedrich Schiller University Jena
(FSU Jena), Competence Center
Digital Research (zedif), 05qpz1x62

Jena 0000-0001-6643-6323

Prof. Dr. Kai Pa-
penfort

Friedrich Schiller University Jena
(FSU Jena), Chair of General Mi-
crobiology, 05qpz1x62

Jena 0000-0002-5560-9804

Prof. Dr. Jana
Seifert

University of Hohenheim, Depart-
ment of Functional Microbiology of
Livestock, 00b1c9541

Stuttgart 0000-0002-7690-8539

Prof. Dr. Cynthia
Sharma

Julius Maximilian University
Würzburg, Research Center
for Infectious Diseases (ZINF) and
Department of Molecular Infection
Biology II, 00fbnyb24

Würzburg 0000-0002-2321-9705

Prof. Dr. Jörg Vo-
gel

Helmholtz Institute for RNA-based
Infection Research, 02a98s891
(HIRI)

Würzburg 0000-0003-2220-1404

Prof. Dr. John
Ziebuhr

Justus-Liebig-Universität Giessen
(JLU Giessen), Institute of Medical
Virology, 033eqas34

Gießen 0000-0002-5741-8825
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https://ror.org/033eqas34
https://orcid.org/0000-0003-0149-3137
https://ror.org/000h6jb29
https://orcid.org/0000-0002-5638-6868
https://ror.org/05qpz1x62
https://orcid.org/0000-0001-6643-6323
https://ror.org/05qpz1x62
https://orcid.org/0000-0002-5560-9804
https://ror.org/00b1c9541
https://orcid.org/0000-0002-7690-8539
https://ror.org/00fbnyb24
https://orcid.org/0000-0002-2321-9705
https://ror.org/02a98s891
https://orcid.org/0000-0003-2220-1404
https://ror.org/033eqas34
https://orcid.org/0000-0002-5741-8825
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3 Objectives, work programme and research environment in the sec-
ond funding period

Research area of the proposed consortium (according to the DFG classification system:
www.dfg.de/subject-classification)

• 2.11-05 General Genetics and Functional Genome Biology

• 2.11-07 Bioinformatics and Theoretical Biology

• 2.12-03 Organismic Interactions, Chemical Ecology and Microbiomes of Plant Systems

• 2.13-03 Ecology and Biodiversity of Animals and Ecosystems, Organismic Interactions

• 2.21 Microbiology, Virology and Immunology

• 2.22-08 Pharmacy

• 2.22-31 Clinical Infectiology and Tropical Medicine

Concise summary of the consortium’s main objectives and task areas

During the second funding phase, NFDI4Microbiota will continue its mission to make data, soft-
ware, analytical workflows, and machine learning models FAIR (findable, accessible, interopera-
ble, reusable) and open, thereby supporting microbiology researchers – including those working
in bacteriology, virology, protistology, mycology, and parasitology – in translating their research
data into a deeper understanding of microbial species. Contemporary microbiological research
produces vast datasets, especially from high-throughput “omics” technologies, yet these data are
often stored in unstructured formats or accompanied by minimal metadata, making them difficult
to reuse. The consortium will address this challenge by mobilising, organising, and interlinking
existing data to create a seamless, end-to-end data flow throughout the research process. In ad-
dition, it will provide data services, training and consultancy, drive the dissemination of standards,
and foster a cultural shift toward robust research data management (RDM) practices in the micro-
biological research community. A key goal is to roll out the solutions developed during the initial
funding phase across Germany’s broader microbiology community. In parallel, the consortium will
further develop its current services and introduce new ones based on community demand.

We will continue our work in the second funding phase with a similar but suitably adapted organi-
sational structure consisting of the following task areas: Task Area 1 - Community, Networking
& Training will focus on community engagement, networking, and training within microbiota re-
search. It aims to build a supportive network and offer high-quality training for researchers at all
career stages. A key approach in the second funding period is ”NFDI Comes to You”, which will run
tailored training events across Germany to enhance accessibility and identify specific community
needs. Our helpdesk will play a crucial role in guiding researchers to make data FAIR. As well
as professionalising support structures and implementing real-time support channels, we will con-
tinue to prioritise community engagement with outreach activities such as workshops and online
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talks featuring microbiome experts. Collaboration with other NFDI consortia will be strengthened
through joint projects and shared events. Internationally, strategic links with organisations such as
the Genomic Standards Consortium (GSC) and EOSC will ensure alignment with global standards.
Case studies will offer opportunities for community members to engage with NFDI4Microbiota’s
services through Community Incubators and Showcases, fostering collaboration and addressing
RDM gaps. Task Area 2 - From Bench to Repository: Data Standards & Integration will con-
tinue to promote the adoption of RDM practices throughout the research cycle, providing compre-
hensive support to researchers and data producers within the microbiota community. This support
includes making operating procedures available through a protocol market and developing tools
for FAIR data sharing, such as a platform for standardised cultivation conditions. To enhance
data interoperability and facilitate data sharing, a measure will be introduced to define, promote,
and support community-driven standards for data, metadata, and analysis workflows in microbi-
ological research. These standards will ensure full alignment with FAIR principles and technical
interoperability across various disciplines and platforms. Implementing and continually updating
best-practice recommendations for data processing is essential for enhancing the reproducibility
and overall quality of research findings. This requires comprehensive assessment and bench-
marking of computational methods against complex, realistic datasets. The transformation of data
into AI-interpretable knowledge will be driven by ontologies and knowledge graphs, with the aim
of enhancing data organisation and retrieval. To enable early, standards-compliant preservation
and sharing of research data, this task area seeks to streamline data flow from generation facili-
ties – such as sequencing and proteomics labs – to community-trusted repositories. Lastly, TA2
will address the increasing importance of legal and political frameworks affecting microbiological
research. In Task Area 3 - Services, NFDI4Microbiota will provide the microbiology community
with integrated services for data access and analysis, lowering technical barriers to standardised
and reproducible research. Its Central Web Portal will serve as a single point of entry, offering mi-
crobiologists in Germany and beyond access to a diverse portfolio of resources. To meet evolving
community needs, the consortium will continuously develop and maintain best-practice analytical
workflows and services, further expanding its user-friendly suite of tools. It will strengthen the field’s
data foundations by creating new scientific databases, consolidating fragmented ones, and safe-
guarding at-risk resources, thereby improving and securing long-term access to microbial knowl-
edge. NFDI4Microbiota will continue to work on the broad adoption of electronic lab notebooks
(ELNs) and will champion open-source solutions. Furthermore, the consortium will aim to develop
and implement an AI-driven metadata enrichment infrastructure for microbial omics entries, mining
and structuring metadata from microbiological literature. As person-specific information becomes
more prevalent in microbiome research, the consortium will devise solutions that ensure compli-
ance with the GDPR and national regulations governing personal and sensitive data. Task Area 4 -
Technical Infrastructure will establish the technical foundation for all NFDI4Microbiota services,
supplying compute and storage resources to the other task areas and the community. Compu-
tational Infrastructure Operations and Software Components will manage and provide essential
compute and storage capacities, including de.NBI cloud resources such as virtual machines, as
well as trusted research environments and associated software. Furthermore, we aim to transform
our data storage platform Aruna into a fully federated and distributed system, enabling distributed
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data orchestration across multiple domains. Our Workflow Execution Platform (CloWM) addresses
reproducibility, standardisation, and accessibility issues in life sciences data analysis and will be
further developed to run best-practice workflows. The Base4NFDI and EOSC Service Integra-
tion measure will bolster federated research services by combining two key activities: integrating
NFDI base services within the consortium and establishing a secure, interoperable infrastructure
for federated services and cross-institutional collaboration. Task Area 5 - Coordination & Com-
municationwill maintain a functional governance structure for the consortium, establish its internal
bodies, and integrate community input into its operations. This task area will encompass Project
Governance, Project Financial Controlling & Reporting, as well as Dynamic Adaptation & Growth,
including the continuation of our well-established FlexFund programme, which financially supports
projects that contribute solutions aligned with NFDI4Microbiota’s mission and promote long-term
sustainability.

Brief description of the proposed use of existing infrastructures, tools and services that are
essential in order to fulfil the planned consortium’s objectives

NFDI4Microbiota is firmly rooted in the existing infrastructures, services, and tools developed by the
applicants and the wider scientific community. These resources provide a solid basis for achieving
the consortium’s objectives of enabling FAIR, federated and reproducible microbiome research.

At the core of this infrastructure is the de.NBI Cloud, which operatesmainly on large-scale, OpenStack-
based infrastructures to provide scalable and secure computing and storage environments. As well
as offering standard virtualised environments via OpenStack, these sites provide user-friendly ac-
cess to SimpleVM and Kubernetes clusters, enabling flexible, container-based workflow execution
across the federation.

The data infrastructure will be further strengthened by adapting and developing Aruna, a cloud-
native data orchestration system that supports high-performance, versioned, metadata-driven stor-
age and management of large-scale microbiome datasets. Aruna ensures that data remains find-
able, accessible, interoperable, and reusable (FAIR), while also supporting distributed access con-
trol and provenance tracking across institutional boundaries.

For workflowmanagement and data analysis, the consortiumwill deploy the Cloud-basedWorkflow
Manager (CloWM), a flexible and user-friendly platform for scalable workflow execution. CloWM
enables researchers to design, share, and execute reproducible pipelines across different com-
puting backends, thus supporting the scalable, standardised processing of microbiome data.

In addition to the infrastructure layer, NFDI4Microbiota will rely on a wide range of domain-specific
services and databases. These include the DSMZ’s Digital Diversity portfolio, encompassing es-
sential microbial resources such as BacDive, LPSN, and SILVA – all recognised as Global Core
Biodata Resources. Furthermore, services from EMBL and EMBL-EBI, including SPIRE, MGnify,
and the European Nucleotide Archive (ENA) – Europe’s largest sequencing data archive – are
essential elements in ensuring integration with international standards and data exchange.

NFDI4Microbiota will also continue to promote the use of open-source electronic lab notebooks
(ELNs), such as elabFTW and OpenBIS, within the microbiology community.
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Interfaces to other NFDI consortia: brief description of existing agreements for collabora-
tion and/or plans for future collaboration

NFDI4Microbiota is engaged in all NFDI sections and participates in most of their working groups
and task forces, as well as in the communication and management circles. Inspired by the vi-
sion of ”One NFDI”, NFDI4Microbiota works closely with other consortia, primarily but not exclu-
sively those in the life sciences. Together with NFDI4Biodiversity and DataPlant, NFDI4Microbiota
founded the BioData Interest Group, which carries out coordinated activities in the areas of ed-
ucation and training, outreach and communication, user support, and the reuse and joint de-
velopment of services, while also jointly addressing digital sequence information (DSI) activities
at a policy level. In parallel, NFDI4Microbiota teamed up with GHGA, NFDI4BIOIMAGE and
NFDI4Health to establish the BioMed Interest Group, an exchange platform that will continue
to work synergistically on topics such as metadata standards and their implementation in the
life sciences. In addition to these initiatives, DataPLANT, FAIRagro, GHGA, NFDI4Biodiversity,
NFDI4BioImage, NFDI4Chem, NFDI4Earth, NFDI4Health, NFDI4Immuno, and NFDI4Microbiota
work together in the Geo-Chem-Life Science Helpdesk Cluster, offering interdisciplinary consul-
tancy for researchers whose projects spanmultiple scientific domains. Additionally, NFDI4Microbiota
participates inmultiple Base4NFDI projects, including KGI4NFDI, DMP4NFDI, PID4NFDI, MC4NFDI,
and RDMTraining4NFDI, with members of the consortium frequently serving as the leading insti-
tutions.

4 International and national networking

Please describe your consortium’s strategy for embedding its activities in the international
and national context (e.g. the European Open Science Cloud). What forms of (inter)national
cooperation does the consortium pursue?

NFDI4Microbiota cultivates and sustains collaborations at every level, from individual researchers
to infrastructure providers and institutional stakeholders. During the first funding period, the con-
sortium forged ties with key national and international life-science and data-infrastructure initia-
tives, with member researchers and institutions joining bodies such as the Genomic Standards
Consortium, ELIXIR, and the Research Data Alliance (RDA). A connection to the European Open
Science Cloud (EOSC) was established, and we contributed to discussions that paved the way for
a German EOSC node. Productive collaborations and mutual feedback mechanisms for training
programs and infrastructure services were developed with complementary projects such as the
National Microbiome Data Collaborative (NMDC), the Next Generation Sequencing Competence
Network, VIROINF, EVBC, The Carpentries, and other NFDI consorti. In addition, partnerships
with de.NBI were established to expand technical infrastructure capacities, and collaborative ex-
changes were initiated with the Galaxy community. Since its inception, NFDI4Microbiota has been
supported by five major microbiological societies: VAAM, GfV, DGHM, DGP, and DGfM. Repre-
sentatives of NFDI4Microbiota regularly participate in their conferences and workshops to present
solutions to the community and gather valuable feedback.
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During the second funding period, NFDI4Microbiota will continue to deepen existing partnerships
while pursuing additional strategic alliances. Key areas of collaboration include the co-development
of international metadata standards (Schema.org/Bioschemas and GSC), continued involvement
in the NFDI BioData and BioMed Interest Groups, and the consolidation of a core portfolio of
services and training offerings that support the FAIRification of resources, analytical workflows,
and training materials (CloWM, nf-core community, EOSC). We will also continue to work closely
with research networks, including DFG-funded Collaborative Research Centres and Priority Pro-
grammes, while intensifying our engagement with scholarly societies. Additionally, we will seek
and cultivate local and regional partnerships with German RDM initiatives, including state-level
research data management initiatives.
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