
NFDI4Microbiota
Making Microbiology Data FAIR and Open

Konrad Förstner

2024-06-05 VAAM & DGHM conference 2024, Würzburg



PageNFDI4Microbiota – Making Microbiology Data FAIR and Open

Situation in Microbiology – rapidly growing data production 

Data types include:

- Omics

- Imaging

- Taxonomic data

- Subdomain-specific data, etc. Metagenomic sequencing data submitted to SRA
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Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding 
Principles for scientific data management and stewardship. Sci 
Data 3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18
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Adapted from: 
The Turing Way Community, & Scriberia. (2022). Illustrations from The Turing Way: Shared under CC-BY 4.0 for reuse. Zenodo. 
https://doi.org/10.5281/zenodo.6821117
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National Research Data Infrastructure for Microbiota Research

4

Vision: Enabling microbiologists to easily 
translate research data into a deep 
understanding of microbial species and 
their interactions on a molecular level

Mission: Becoming a central hub to support 
researchers from the German 
microbiology research community with 
data access, data analysis, (meta)data 
standards and training
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Thank you!

Funded by the Deutsche 
Forschungsgemeinschaft (DFG, 
German Research Foundation) –
Project number 460129525

In collaboration with:

NFDI4Microbiota – Making Microbiology Data FAIR and Open



NFDI4Microbiota
N4M Analytical Services – generating high quality 
and FAIR computational microbiological data
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Common Data types in Microbiota research

      
● Microbial MetaOmics and Omics

– (Meta)Genomics
– (Meta)Transcriptomics
– (Meta)Proteomics
– (Meta)Metabolomics

● Amplicon (16S, 18S, ITS,..)

● Imaging data
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Computational Metagenomics

Sequencing
AGCGATTTGACACGGAGAGTATAGAA

AGCGATTTGACACGATGATAG

GAGAGATATTTTAGACCCACGATGATCC

AGCGATTTGTAGTATATCGAGGGG

[…]sdATGACGATTCCGAAACACGAGCCGCGCGAGGTCTTCGATCGGGCGATCGAGCATACGCGGGCGCTTTCCC 
CGGCCACTTTCGATCAGTGGTTCGGGGGAGTTCAGTTCGATGATCTGACCGACGGCGTCCTGACGCTGCG 
CGAGCAGCAGCGCGCCATAGCGCGCCAGCACGTCGCGGGCCCGCGCCATGCGCCTCGCCGCGTCGTCCTC 
GGATCCCGTGAAGATGAGCACGAGCGCCGTGACCTCGCGCCGCTCGC

CCTCGACGGGGGTGCGCTCGTTGGCCCCGTTCGGCTCCTCTTGGAGCACGGCGCTCGCCTGGATCTCGGC 

GCTCTTCTCCTCGTGGAACGGCTCCAGGAAATCGGCGAGGTCGTTCGCCCCGAACCGCTCGGCCGTCGCG 
TAGAAGAAGCCGAGGAGCGCCTCGTGCAGCCGCCCGGCGTCGGGGAACCGATCCTCCGGGTTCTTCGCGA 
GCATCGTGCTCACGACGTCGGCGAGCGACCGGGGCACGTCGGGGCGCACGAGCGCGAGCGGCGGATACTC

 GCTCGCCTGCAGCCGCCGCATGATCTCGAACGCCGTCGGCGCCGCGAACGGGTTCGACCCGGCGAGCATC 
GATGGTCGTGTTCCGCGGGATGAGCTTGAAGCTCACGCCGCCGCCGGTCTCGACGCCGAGCGACAGCGGC 

GTCACGTCGAGGAGCAGCACCTCGTCCACCTGCCCGGAGAGCGCGGCGCCCTGCAGCGCAGCGCCGACCG 
CGACGACCTCGTCGGGGTTGACGCCCTTGTTCGGCTCCCGGCCGAAGAACTCGCGCACCGCCGCCTGCAC 
CGCGGGCATCCGGGTCATGCCGCCGACGAGGACCACCGTGTTGACGGCGGAGACGGGGAGCTTGGCGTCC 
CCGAGCGTCGCGCGACAGACGTCGATGGTCCGCCGGATGAGGCCCTCGCAGAGCATCTCGAGCTCGTTGC 
GCCGCATCGTCCGCTCGAGGTGGAGCGGCCCTCCGCCCGGGCCGACGGCGATGAAGGGGATGTTGATCTC 

GGTCTCGAGCGACGACGAGAGCTCGTGCTTCGCCTTCTCGGCCGCCTCCTTGAGCCGCTGCAGCGCCATG 
CGATCCCGGCGCAGATCGATGCGGCTCTTCCCCTCGAACTCGTCGGCGAGCAGGTCGATGATCCGCTGGT 
CGAAGTCCTCGCCGCCGAGGTGCGTGTCGCCGCCGGTCGCCTTGACGCTGAAGACCCCGCTCGCGATCTC 
GAGGATCGAGATATCGAACGTGCCTCCGCCGAGATCGTAGACCGCGATCGTCTCGGCCTTCACCTTGTCG […]x`

[…]sdATGACGATTCCGAAACACGAGCCGCGCGAGGTCTTCGATCGGGCGATCGAGCATACGCGGGCGCTTTCCC 
CGGCCACTTTCGATCAGTGGTTCGGGGGAGTTCAGTTCGATGATCTGACCGACGGCGTCCTGACGCTGCG 
CGAGCAGCAGCGCGCCATAGCGCGCCAGCACGTCGCGGGCCCGCGCCATGCGCCTCGCCGCGTCGTCCTC 
GGATCCCGTGAAGATGAGCACGAGCGCCGTGACCTCGCGCCGCTCGC

CCTCGACGGGGGTGCGCTCGTTGGCCCCGTTCGGCTCCTCTTGGAGCACGGCGCTCGCCTGGATCTCGGC 

GCTCTTCTCCTCGTGGAACGGCTCCAGGAAATCGGCGAGGTCGTTCGCCCCGAACCGCTCGGCCGTCGCG 
TAGAAGAAGCCGAGGAGCGCCTCGTGCAGCCGCCCGGCGTCGGGGAACCGATCCTCCGGGTTCTTCGCGA 
GCATCGTGCTCACGACGTCGGCGAGCGACCGGGGCACGTCGGGGCGCACGAGCGCGAGCGGCGGATACTC

 GCTCGCCTGCAGCCGCCGCATGATCTCGAACGCCGTCGGCGCCGCGAACGGGTTCGACCCGGCGAGCATC 
GATGGTCGTGTTCCGCGGGATGAGCTTGAAGCTCACGCCGCCGCCGGTCTCGACGCCGAGCGACAGCGGC 

GTCACGTCGAGGAGCAGCACCTCGTCCACCTGCCCGGAGAGCGCGGCGCCCTGCAGCGCAGCGCCGACCG 
CGACGACCTCGTCGGGGTTGACGCCCTTGTTCGGCTCCCGGCCGAAGAACTCGCGCACCGCCGCCTGCAC 
CGCGGGCATCCGGGTCATGCCGCCGACGAGGACCACCGTGTTGACGGCGGAGACGGGGAGCTTGGCGTCC 
CCGAGCGTCGCGCGACAGACGTCGATGGTCCGCCGGATGAGGCCCTCGCAGAGCATCTCGAGCTCGTTGC 
GCCGCATCGTCCGCTCGAGGTGGAGCGGCCCTCCGCCCGGGCCGACGGCGATGAAGGGGATGTTGATCTC 

GGTCTCGAGCGACGACGAGAGCTCGTGCTTCGCCTTCTCGGCCGCCTCCTTGAGCCGCTGCAGCGCCATG 
CGATCCCGGCGCAGATCGATGCGGCTCTTCCCCTCGAACTCGTCGGCGAGCAGGTCGATGATCCGCTGGT 
CGAAGTCCTCGCCGCCGAGGTGCGTGTCGCCGCCGGTCGCCTTGACGCTGAAGACCCCGCTCGCGATCTC 
GAGGATCGAGATATCGAACGTGCCTCCGCCGAGATCGTAGACCGCGATCGTCTCGGCCTTCACCTTGTCG […]

Bacteria 0.7
Archaea 0.3
Proteobacteria 0.2
Firmicutes  0.05
…

Profiling

Assembly

Genome & 
Taxonomic 

‘binning’

Annotation

From Garcia 
Martin et al. 
Nature Biotech. 
2006
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CAMI Benchmarking Contests Identify Best Practices and 
Challenges in Metagenome Data Processing
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Data Processing Support offered by NFDI4Microbiota

5NFDI4Microbiota – DGHM & VAAM 2024

• Training (which tools, how to run tools, how to interpret results)

• Environment for installing and running computational workflows (CloWM, de.NBI)

• Identifying and Implementing best practice computational workflows

– CAMI II

• System for assessing computational workflows (CAMI 2 benchmarking platform)

• Help desk
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Training 

6NFDI4Microbiota – DGHM & VAAM 2024

• Hands-on computational workflows for 
metagenome data analysis

• Nextflow Workshop organized by de.NBI for 
NFDI4Microbiota in EMBL Heidelberg 
(November 2023)   

• Joint NFDI & de.NBI Metagenomics training 
course in Bielefeld University (February 2024) 

• Joint NFDI & de.NBI Metagenomics training 
course in HZI Braunschweig (November 2024)
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Best Practice Computational workflows 

NFDI4Microbiota – DGHM & VAAM 2024

• nf-core/MAG workflow including all CAMI 2 best practice methods:
Flye, MetaHipMer, Metabinner, MetaWRAP, and Ultrabinner

– Availability: Available on CloWM, June 2024
– GitHub: https://github.com/hzi-bifo/mag

• nf-core/Taxprofiler workflow for taxonomic classification and profiling of shotgun metagenomic data 
including all CAMI2 best practices
 

– Availability: Available on CloWM, April 2024
– GitHub: https://github.com/nf-core/taxprofiler

7

https://github.com/hzi-bifo/mag
https://github.com/nf-core/taxprofiler
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Cloud Workflow Management System 
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CAMI II Benchmarking Platform 
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Towards a comprehensive and objective evaluation of metagenomics software 
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Summary and Outlook 
• Support High Quality Research Data Management:

- Adhering to best practices and continuous benchmarking

• FAIR Principles:
 

- Maximize the scientific value and use of microbiome data 
 

 

Principle Status Explanation 

Findable [ ] Achieved Assigning computational workflows in searchable repositories.

Accessible [⌨ ] Plan Depositing computational data in a public repository like ENA 

Interoperable [] Achieved Using workflows standards and combining outputs data with other datasets  and 
usable across different systems 

Reusable [] Achieved Providing rich metadata, clear Data usage licenses, and detailed provenance. 



Page2024-06-05

Acknowledgement 

NFDI4Microbiota – DGHM & VAAM 2024

• Helmholtz Center for Infection Research (HZI) 

– Fernando Meyer 
– Adrian Fritz 
– Zhi-luo Deng
– Gary Robertson 
– Alice Carolyn McHardy  

• Bielefeld Institute for Bioinformatics Infrastructure (BIBI) 

– Michael Beckstette 
– Daniel Goebel
– Alex Sczyrba  

12



Page2024-06-05 13NFDI4Microbiota – DGHM & VAAM 2024



NFDI4Microbiota

Use Case: MetaProt

05.06.2024, Kay Schallert



Page

What is Metaproteomics

2

Page 06

• Shotgun proteomics for
microbial communities

• Detects actual
abundance of proteins, 
proteoforms, Post-
Translational 
modifications

• Issues: Complex data
analysis, homologous
proteins, low abundance
proteins

Photo: D. Kunkel; color: E. Latypova

• Shotgun Proteomics: detect proteome with liquid 
chromatography tandem mass spectrometry
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Use Case MetaProt

What are the goals of MetProt Use Case?

• Standardization in particular in gut metaproteomics

• Expand existing standards with meta data for metaproteomics

• Create Metadata annotation tool

• Workflow for research data management in metaproteomics 
(openBis)

• Create reference protein sequence database for human gut based on 
metagenomics

3
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SDRF-Proteomics

Starting point is proteomics SDRF that will 
be extended with metaproteomics-related 

meta data

4
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MetaForge: Metadata annotation tool

• Easy-to-use web service

• File conversion to supported 
standard formats

• Different approaches to add 
metadata

5
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Next steps 

6

• Test and publish MetaForge

• LLMs to extract metadata from full text

• openBis for research data management

• Electronic lab notebook

• Entity model for chemicals, 
samples, data files, etc.

• Integration/Automation of 
workflows
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Thank you!
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A central database for resolving microbial strain identifiers

Isabel Schober, Artur Lissin, Julius Witte, Adam Podstawka, Lorenz C. Reimer, Julia Koblitz, Boyke Bunk and Jörg Overmann

VAAM● 5th June 2024



The StrainInfo database

• a place for strain identity information

• a collection of strain identifiers and culture 
details from multiple resources

• based on the now defunct 
StrainInfo.net bioportal

• developed by BCCM/LMG between 
2005 and 2015



Microbial strain identifiers

• designations
• culture collection numbers
• sequence accessions

•
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Microbial strain identifiers

• designations
• culture collection numbers
• sequence accessions

Culture collection numbers
→ most widely used strain identifiers

Advantage: unique, stable and reliable
Disadvantage: each collection assigns their own number 

Use of different designations challenges
• communication of research findings
• comparison and reuse of data.



449,715 cultures     of     290,238 strains 
from all domains of life

Database content



Linking data



Linking data

• linking strain identifiers with 
taxonomy, sequences and publications
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Linking data

• linking strain identifiers with 
taxonomy, sequences and publications

→ increased findability 
→ enables comparison and reuse of data

Making strain data FAIR!



Linking data



Live Demo

https://straininfo.dsmz.de/






Search







Tracking culture distribution

• reconstruction of the                       
exchange history of strains



Tracking culture distribution

• reconstruction of the                       
exchange history of strains

• currently displayed:
• immediate ancestor
• descendants



Tracking culture distribution

• reconstruction of the                       
exchange history of strains

• currently displayed:
• immediate ancestor
• descendants

A full visualization of strain histories as 
rooted trees is planned in the future.

https://doi.org/10.1016/j.syapm.2011.01.004

https://doi.org/10.1016/j.syapm.2011.01.004


hub.dsmz.de

With thanks to BCCM/LMG Bacteria Collection 
(Ghent University) for the cooperation and for kindly providing the 
archive data used as the foundation for the database.

Isabel Schober, Artur Lissin, Julius Witte, Adam Podstawka, Lorenz C. Reimer, 
Julia Koblitz, Boyke Bunk and Jörg Overmann

A central database for resolving microbial strain identifiers
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VirJenDB: toward a community-curated and open-source 
virus meta(data) analysis platform

Special session at DGHM & VAAM 2024
7th Joint Microbiology & Infection Conference

2-5 June | Würzburg

Dr. Noriko Cassman
5 June 2024virjendb.org

mailto:virjendb@uni-jena.de
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NFDI4M Work Program: 5 Task Areas

2

nfdi4microbiota.de

1. Community, networking and 
training

2. Standards and policies
3. Services
4. Technical infrastructure
5. Coordination and 

communication
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NFDI4M Work Program

3

1. Community, networking and 
training

2. Standards and policies
3. Services & Use Cases
4. Technical infrastructure
5. Coordination and 

communication Since 2022: a virus database 
for and by virus researchers

virjendb.org straininfo.dsmz.de

mailto:virjendb@uni-jena.de
mailto:virjendb@uni-jena.de
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Background: (virus) sequencing data volume only increasing

Modified from Roux et al 2019 Nat Biotechnol

● Currently >24 active virus databases (Ritsch et 

al 2023 Viruses) 

● >12K virus genomes in NCBI RefSeq

○ Represent only a fraction of available 

virus sequences

○ IMG/VR contains >15M UViGs

○ VirusDIP reports >30M sequences

● Need for efficient and organized storage of 

sequencing data and downstream datasets 

(alignments, predicted structures)

● Also a need for FAIR and Open and 

well-curated options for data re-use

SAG = Single cell Amplified Genome

= Uncultivated Virus Genomes

mailto:virjendb@uni-jena.de
mailto:virjendb@uni-jena.de
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Aims

Develop user-friendly database to lower barriers for virus -omics data analysis

Focus global efforts to curate and correct virus metadata

Support (German) virologists to deposit their virus sequences with rich metadata 
and train on RDM topics

FAIR and Open solutions: integration of tools and API development

5

FAIR Principles: Wilkinson et al 2016 Sci Data
Open Science: https://unesdoc.unesco.org/ark:/48223/pf0000379949

mailto:virjendb@uni-jena.de
mailto:virjendb@uni-jena.de
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Developing the foundation: architecture and data flows

MySQL

RestAPI

FASTA
TXT

Backend Frontend

6

NGINX 
framework

+

Beta v0.1
~12M sequences and 
30 metadata fields

virjendb.org

mailto:virjendb@uni-jena.de
mailto:virjendb@uni-jena.de
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Static demo start
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Static demo end

23
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Virus 
metadata 
schema 
development

VJDB v0.1 metadata schema. Colors 
inspired by Bernasconi et al 2023

24

- Access, browse, 
download VJDB 
schemas & 
templates

- Expand the 
metadata schemas 
for specific viruses

- Pipeline for quality 
checking and 
correction of 
metadata

MIxS standards
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Summary of the VirJenDB Service and Use Case

- Pilot project connecting NFDI4Microbiota infrastructure
- Integrated dataset of virus metadata and (soon) genomic sequences
- Resource for data management of virus metadata and (soon) analysis
- Support to guide researchers to additional relevant virus resources

25

virjendb.org
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We welcome your input!

- Add your tool via nextflow on CloWM 
(de.NBI)

- Become a beta tester for the community 
curation feature

- Become an advisor or Ambassador
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1.8

Nov
1.11

Feb
1.2

Stay tuned!
Planned release schedule for 2024 - 2026:

https://nfdi4microbiota.de/contact-form/
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Prof. Dr. Manja Marz + 
group
Principal Investigator

Coordinator + content
Outreach

Shahram Saghaei
PhD Candidate (f/t)

Backend developer
Server architect
Data ingestor
Outreach

Sarah Krautwurst
PhD Candidate -  
Parttime outreach

Hamed Ziraksaz
Assistant - Parttime 
Frontend developer

The VirJenDB Team: 

Soon to join: 
● 1 f/t frontend developer (2024-2026)

Dr. Noriko Cassman
Junior Group Leader (f/t)

Project manager
Coordinator + content
Data curator
Outreach
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Thanks for your attention!

 Web: 
https://virjendb.org
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Email: 
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NFDI4Microbiota - Services to make data FAIR and Open

The NFDI4Microbiota Webportal and Helpdesk

1

https://nfdi4microbiota.de/

Get in touch!

The Helpdesk can answer your questions on

• NFDI4Microbiota services

• Research Data Management

• FAIR Data Principles

• Data Management Plans

• Electronic Lab Notebooks

• Reproducible data analysis

• Data discovery and reuse

• Training

… and more

Send us an email at helpdesk@nfdi4microbiota.de 
or fill out the contact form 

2024-06-05



Upcoming Training Events

June 17 Online
NFDI4Microbiota Online Seminar on Electronic Lab 
Notebooks (ELNs)

July 8 – 26 Leipzig
Summer - School Trends in multi-omics data analysis for 
Microbial Ecology and Biotechnology – UFZ Leipzig

October  9 – 10 Giessen
NFDI4Microbiota 16S amplicon training course

And much more… Scan here for more info! 

NFDI4Microbiota - Services to make data FAIR and Open 22024-06-05
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Thank you!

Funded by the Deutsche 
Forschungsgemeinschaft (DFG, 
German Research Foundation) –
Project number 460129525

In collaboration with:

NFDI4Microbiota – Making Microbiology Data FAIR and Open
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