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The Federal ex-situ Genebank at IPK — Genotypes and Phenotypes

2,913 species Genomes: Wheat And further crop genomes:
’ 2014
152,359 accessions _ * Rye 2021 (7 Gbp)
(as of July 2023) for comparison:
human genome size e Oat 2022 (11 Gbp)
Distribution of 3 giga-base-pairs « Faba bean 2023 (13 Gbp)
material since 1946: (Gbp)

>1,000,000 samples
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IPK - Partner in National and International Infrastructures and Initiatives
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More than Twenty Years Back — History of Data Management at IPK”

* perspective of research group Bioinformatics and Information Technology (BIT)

2003: Research Group Bioinformatics (BI)

Tasks: data analysis, data management (file-based and/or in databases) and data publication on webservers o"@‘o%

Characteristics: mostly completely new implementations D@70 &
2008: Research Group Bioinformatics and Information Technology (Bl + IT = BIT)

Tasks: data management, data publication and IT administration for the entire IPK @%2

Characteristics: IT systems are closely linked to data management st

Issue: no general and customizable system for data management -

2011: Requirement analysis Laboratory Information Management Systems and strategy development
Features: customizable system for data management closely connected to IT infrastructure

www.ipk-gatersleben.de


https://dx.doi.org/10.1093/bib/bbab010

Developments at IPK are Connected to FAIR and the Data Life Cycle

2008: IPK internal presentation by Matthias Lange

Typical Life Science Data Workflow e

GENOME ™1
A

Preserve

Data Publication

. Sample pr:paratlon Data digitalization * journal paper

: |ss:1e plre.paliat!on « image scan * Excel file

: mol T}u etl'so ation lﬂ * object boundaries * information system
amplification * spot detection * Web Service

* data quantification « flat file

Measurement
* Sequencing

* Electrophoresis

* Gene Array Hybridization

* Mass Spectrometry

* Phenotyping

Bioinformatics
* Functional annotation

* Pattern recognition

* Data mining

* Model derivation
* Data integration
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Open Access | Published: 15 March 2016

The FAIR Guiding Principles for scientific data
management and stewardship

Mark D. Wilkinson, Michel Dumantier, [...] Barend Mans &1

Scientific Data 3, Article number: 160018 (2016) | Cite this article
340k Accesses | 2931 Citations | 1912 Altmetric | Metrics

2021:

~
-
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Preserve ﬂ

A
Process

RDM

ELIXIR (2021) Research Data Management Kit.
A deliverable from the EU-funded ELIXIR-
CONVERGE project (grant agreement 871075).
https://rdmkit.elixir-europe.org

www.ipk-gatersleben.de
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LIMS - Laboratory Information Management System at IPK

The system: o lesophy LIMS

e Combination of LIMS and ELN
e Combination of relational database and external @ \_; l
storage

& N\ [nfotray

e Customizable, tabular user interface
e Freely programmable import and export interfaces
e Central installation as a remote app (MS-Windows

Server)
* Extensible data schema Structured data Storage of unstructured
e Auditing and data protection storage and analytics documents as electronic
documentation laboratory notebooks
LIMS system administrator:
e Set up in parallel with the system
e Engineer of Biotechnology = =

e Wide practical knowledge in the laboratory
e Experience in interacting with colleagues of all areas

Leibniz Institute of Plant Genetics and Crop Plant Research (IPK) IDCC - Danuta Schiiler & Uwe Scho www.ipk-gatersleben.de



LIMS - Laboratory Information Management System at IPK

LIMS System: Q
Infotray
e Commercial System with con-current user license
e Maintenance and service costs are calculated based on the number of modules required
e Consistent project partner on the part of the company AAC Infotray

LIMS User:
e Not introduced as mandatory
e System was made known to all employees through projects such as hazardous substance management

e Advantages of the system through e.g. website design with data from the system, workshops by users for

4 /\E

users constantly spread throughout the institute

e Own module designs for individual use

e Regular training and visibility of the administrator in the
individual laboratories

201
Samples LERN
Files 13.082
Resilts on User active) 3]
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Development of Technology, IT System Integration, User and Data Storage

Increase of current users

Extension of LIMS system by ELN component g g g
Renewal of Windows Terminal Server oy

personal terminal  personal terminal ~ personal terminal

Increase of storage capacity

* Extension of machine-readable access and SQL interfaces o
NAIPK e
* Development of Apex application for web-based access \ﬁ[ \Jc’f /
«-&’\]J RNEAN g :
. |
d o — A e LG |
— Json,ISA-Tab-Export Z el - Li h ;-
‘:CE.LBE.L machine actionable, — o SRRy -
remote access T ’ & desktop file explorer
API, SQL,CSV
public da:cabases : 7 @ @ %%
£z web applications 23
§' i
Remote Desktop Application
Qﬂ-premise Database Appliance; . AR
:I:I:l:] " S | FAR data flow
— data flow
— < > registration of large
— data files R . M .
tabular structured data Hierarchical Mass File Archive
Project data tables native LIMS tables (SSD/HDD/Tape)
S~ - MS Windows Terminalserver Cluster

IPK central tabular data store

Leibniz Institute of Plant Genetic www.ipk-gatersleben.de )OS



IPK sequencing workflow integrates FAIR principles

Step 1: Order and sequencing process (wet lab)

&

IPK sequencing team

* Places order

* Provides sample sheet:
* Contact information
* Sample metadata

Library construction

metadata)

* Start sequencing run

Sample description
(e.g., species, sample
name, sample type)

length, type of library)

Configurate sequencing
run (providing technical

Sequencing parameters
(e.g., number of lanes,

Step 2: Data transfer to LIMS

@
&

LIMS service

* CASAVA

)

e Data archival

* FASTQ registration and user .

if sequences pass quality check:

Send out email with FASTQ links

Leibniz Institute of Plant Genetics and Crop Plant Research (IPK)
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Step 3: Submission to EMBL-E
(optional)

IPK bioinformatics service

Submit sequence files
and metadata to
ENA/BioSamples
Register ENA or

-

notification BioSamples sample ID in
LIMS
I A
I
|
‘ I
; I
d |
ree ] File archive = FTP data transfer - EN :
> — = ’ ANy |
Get metadata I
IPK LIMS < I

Connect ENA sample ID and IPK LIMS ID

Add sample metadata if not available in LIMS

gl 5 BioSamples

www.ipk-gatersleben.de
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Briefings in Bioinformatics, 22(5), 2021, 1-14

https://doi.org/10.1093/bib/bbab010
Case Study

Implementing FAIR data management within the
German Network for Bioinformatics Infrastructure
(de.NBI) exemplified by selected use cases

Gerhard Mayer', Wolfgang Miller', Karin Schork, Julian Uszkoreit,

Andreas Weidemann, Ulrike Wittig, Maja Rey, Christian Quast,

Janine Felden, Frank Oliver Glockner, Matthias Lange, Daniel Arend,
Sebastian Beier, Astrid Junker, Uwe Scholz, Danuta Schiiler, Hans A. Kestler,
Daniel Wibberg, Alfred Piihler, Sven Twardziok, Jiirgen Eils, Roland Eils,
Steve Hoffmann, Martin Eisenacher and Michael Turewicz

DI1500-D1507 Nucleic Acids Research, 2022, Vol. 50, Database issue Published online 8 November 2021
htips:ldoi.orgl10.1093Inar/gkab 1046

BioSamples database: FAIRer samples metadata to
accelerate research data management
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FM Step 1

FM Step 2

: quality Information, read

Emall to user: path to
FASTQ file

LIMS
Service

'
1 |DS: FASTQ file links AN
v ,I

'

IPK
Bioinformatics
Service

FM Step 3

D6: ENA Sample meta data
S>{ENA Run meta data
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Impact of Collaboration in International Networks

elixir de%%N Bl

E L I XI R I m p I e m e n ta tio n St u dy GERMAN NETWORK FOR BIOINFORMATICS INFRASTRUCTURE

FO N DU E = FAIR-ification of Plant Genotyping Data and its linking to Phenotyping using ELIXIR Platforms

Standards:

* MIAPPE

(Minimal Information about a Plant Phenotyping Experiment) _ _ _ _ o
. Graphical overview of the FAIRIfication Objectives
International Databases:

¢ EMBL-ENA (European Nucleotide Archive)

FAIRification Objectives

e 2
« EMBL-BioSamples 1@
* EMBL-EVA (European Variation Archive) R o [

Analyse sequencing
7| results and submit VCF .
file to EVA

Fig. 19 FAIRification Objectives

=

European Nucleotide Archive

Plant genomic and genetic variation data submission to EMBL-EBI databases

Leibniz Institute of Plant Genetics and Crop Plant Research (IPK)
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Conclusions and Outlook \l

2420 » 20 years ago: single databases/systems —> data silos
é“’@ * 15 years ago: establishment of LIMS (laboratory information management system)
 Embedded in the overall IT infrastructure
e Additional staff: LIMS manager and administrator
— * No mandatory use -> voluntary and recommendation by the management

* Labs who are willing to use it and understand the added value

e Regular field reports from users for users

* External developments provide a boost, e.g. NFDI for IPK internal expansions

* Continuous support from the institute management (investment and personnel)

* Anchoring data management in the institute's strategy and manifested in official documents:
* Guideline for handling IPK research data

* |PK research data policy
* Performing a RISE self-evaluation RISE -> Research data management strategy 2024 - 2026

Continuous adaptation of the system + processes regarding new requirements!
Training of the users and data curation are permanent challenges!

Leibniz Institute of Plant Genetics and Crop Plant Research (IPK) IDCC - Danuta Schiiler & Uwe Scholz - 18-F www.ipk-gatersleben.de @
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Thank you for your attention!
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See you next year in Gatersleben:

Gatersleben Research Conference

19" International Symposium on

Integrative Bioinformatics
10-12 September 2025 / Gatersleben

https://meetings.ipk-gatersleben.de/grc-ib2025/ SCAN ME
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