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Technical realization of RDL

determined by formal framework conditions

* Selforganisation

* University references
* Policies
* Infrastructure

* External cooperation

universitatfreiburg



Criteria for storage selection

* Free quota

* Pricing model

* Participation in procurement possible?
* Access protocols

* Automation capability

* Backup procedures / redundancy

* Service level

* Authorization management
* internal
« external
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Storage options at the UFR

Home Directory Mount as drive

Group Drive RZ Mounting with no within group
permission
assignment

bwSync&Share KIT Cloud storage yes yes
(Nextcloud)

bwSFS RZ Low-level storage no configurable
service for in-
house
developments

HPC storage RZ Parallel file no no
system

Galaxy scratch Galaxy Team Workspace with yes yes

storage Freiburg account

Tape (TSM) RZ Own backup yes no
software
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Example: funding from next stage NFDI

Which of the consortia matches scientific field and methods?
What service (not system) is needed to complete the data flow?

DFG prepares a new funding line for storage needs. But the endorsement of an
consortium is needed for funding application.

Open science including open access and data is the ambition.
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2.Data Stewardship Meeting

Saskia Hiltemann: Data Steward in practice

Saskia Hiltemann Data Steward (CDF) EUROPE
saskia.hiltemann@rz.uni-freiburg.de Freiburg, 2 April 2025



Overview
My projects and activities

1. About DataPLANT: Democritization of Plant Sciences
2. About MAdLand: Plant evolution from water to land
3. DataPLANT ARCs: Data-driven publications

4. Galaxy: Bioinformatics for Everyone!

5. GTN: Open Bioinformatics Training using Galaxy

6. Support & Community Building: Team work makes the dream work

universitatfreiburg



About MAdLand
The MAdLand Project

* Molecular Adaptation to Land: plant
evolution to change

* MAdLand is a DFG-funded research
consortium exploring the molecular
mechanism behind the transition from water
to land, from alga to land plant

 Homepage: https://madland.science

* Bluesky: @watertoland.bsky.social
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https://madland.science/

About MAdLand

Large German consortium, now entering phase 2
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About DataPLANT (NFDI4Plants)
Toward Democratization of plant research

. L Rarficipate in a thacvang PLANT

* Lead the digital transformation in plant  recesron don communty. . Documert and bl our

science | ) _ research datd FAR

l v o
* From traditional publications to innovative g l L_NERE v 9,

data-driven formats . Data PLANT A {m

* Annotated Research Contexts (ARC). Sl

Fo 1
@ .
| © o! e
* RDM-as-a-service : 3 @
1
&) @ T Eﬂgura {fhe reproducibity of your researt
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MadLand & DataPLANT
Memorandum of Understanding (MoU)

* MAdLand will use the ARC structure for all central
managed and relevant data generated within the
priority program.

* Existing web-based resources developed by and
provided to the MAdLand community will be
embedded into the DataPLANT ecosystem to allow
further access to the plant community. In
particular, the collaboration focuses on the further
FAIRification of TAPscan, PEATmoss and P. patens.

* Support for the implementation of these
components will be provided by DataPLANT via
personnel resources

universitatfreiburg

MAdLand and DataPLANT
signed a Memorandum of
Understanding

Fri Jul 08 2022

on 8th July the MAdLand project represented by Prof. Dr. Stefan A. Rensing

and DataPLANT represented by its speaker signed a Memorandum of
Understanding on joint collaboration in research data management in
fundamental plant research. Both parties share the same goals to reach
FAaIRification of research data as in modern plant research, scientists
increasingly rely on research data management (RDM) for the effective
acquisition, processing, archival, and sharing of research data sets. The
collaborators are convinced that RDM is a fundamental building block in
science to ensure advancement and innovation by exchanging of
interdisciplinary expertise and knowledge. Thus, the field of collaboration
encompass the implementation of the FAIR data principles, the building a

community centric infra- and service structure and the forming a strong

network for RDM information and knowledge.




DataPLANT
Annotated Research Context (ARC)

All your research in a single unified bag!



DataPLANT ARCs
Why ARCs?

* Annotated Research Context

Project A U e Project C "
/( Collect Collect

* Part of your Research Data Management
(RDM) Strategy

* Manage your research data during its
evolution in a way that other researchers can
flhnd understand, and ultimately, reuse
them

ssssss
Preserve

* Supports FAIR science: \
- Findable @
Accessible Project B Wi
Interoperable

Reusable

. Proces
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DataPLANT ARCs
What are ARCsS?

* Your entire investigation in a unified bag

=S
e
e
Preserve

n[ <
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DataPLANT ARCs
What's in an ARC?

universitatfreiburg
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DataPLANT ARCs

ARCs store experimental data

M ——
Studies
|__ <Study Name>
: — Resources
— Protocols

—_— isa.study.xlsx

Assays
<Assay Name>

— Dataset

—— " Protocols

isa.assay.xlsx

I Workflows
y <Workflow Name>

H

L2
[ —
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DataPLANT ARCs
Computations can be stored (and run) inside ARCs

Studies
|_ <Study Name>
: — Resources
— Protocols
— isa.study.xlsx
Assays
<Assay Name>
: — Dataset
— Protocols

——  isa.assay.xlsx

ll' Waorkflows
o <Workflow Name> £

. —. Script/Code/... \ <study/assay>

cwL Data analysis Fo et et
O R 5 <runl>
o ] S Computation i
: shun:Names J <workflow1> ... o result files
’ . Run Result ¥ ol <runs>

' —g CwWL <workflow2>

isa.investigation.xlsx
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DataPLANT ARCs
ARCs come with comprehensive metadata

Studies
<Study Name>
: — Resources
— Protocols
= isa.study.xlsx
Assays
<Assay Names> Meta data
" — oataset Annotation
— Protocols
l—— isa.assay.xlsx
—@ Workflows

—1& <Workflow Name>
Script/Code/...
CwiL
(%)

F <Run Name:>

— Run Result
. i om

isa.investigation.xlsx
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DataPLANT ARCs
ARCs build on standards

* RO-Crate: standardized exchange

* ISA: structured, machine-readable metadata
* CWL: reproducible, re-usable data analysis

* @Git: version control

* Ontologies: standardized metadata

universitatfreiburg
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DataPLANT ARCs
Creating an ARC

* ARCitect Graphical ARC Builder

* DataPLANT Knowledge Base and (video) tutorials to help you get started!

* Helpdesk for support

* User support Matrix channel & monthly meetings

Storage &
versioning
on GitLab

P —
@ &0

. A = i . ﬁuton;ated
"’I - v - L upload to

. Metabol ights repositories

==
Galaxy P Waorkflows &
analyses
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DataPLANT ARCs
Publishing an ARC

DataPLANT

Published November 2, 2023 | Version vi m m ersions
*  DOI for your ARCs -
Co-action of COP1, SPA and cryptochrome in light signal Ry bazza

1060534 ha T e0-h6e 66

transduction and photomorphogenesis of the moss

* ARCs can be updated over time Smmpsiimpsans

Show attiliations. Do

* FAIRIfy your publications by including an ARC! Gitation — |

Datasal
Kreiss, M., Haas, F, Hansen, M., Rensing, S, & Hoecker, U (2023), Co-action of COP1, SPA and B
Efj'ﬂl‘DCn IIIII ﬁg"'l !Iﬂl’la| transduction and Wmmhagme-sng of the maoss Physmnlmm;}alens .
° I I M d L d P H t H I I h C [Data set). DataPLANT. hitps://doi.org/10. 60534 baTen - hEcEs L DataPLANT
A AdLan rojects (wi ave ARCs

— Exporl

Description
JEON - Expart

hosted on: hitps2git nididplants org/projects 719
Files

pu blish it anc-summary.msd ,

N, reference it /\ DataCite™

B ——

manuscript get DOI
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DataPLANT
Galaxy and the GTN

Bioinformatics for everyone!
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Galaxy & The GTN
What is Galaxy?

* User-friendly platform for bioinformatics

* All you need is a browser Y ——

Tools & - History + =2 -

P COMING SOONMN TO GALAXY! Flye-AMR workliow EMC/  #

° M tool ilabl
any OO S aval a e Gt Dat _ WMDI - v3.6
= COLABFOLD
Send Data B ou ™wr @
2 B 2 TH-
° N . t II t- . d P Ao ABFOLD: MAKIN ESSIBLE TO ALL .
O Installation require : 8 o
GENERAL TEXT TOOLS
s . i Chroos KaryolyDe L |
' Text Marnipulation . - : i
[ F Corvver! Formals ::_ e :
ree. i sr— L Mot Ay Cirens P L |
Filter and Sart i i
..... .- b — iHiys  Elongresdy
Jain, Subiract and Group tey s
GENGMIE FILE MANTFULATION S T4 et verpin : 1 Tog 18 BLAST hits LS |
i ch T ) P O
Corvrer! Formais "‘;‘_.;". - & “_-L'l-" -
Pt 2 S A i
FASTASFASTA el 114 Clreoa Plot a2 0
* B Id kﬂ ity & — S o P
utlid your own WOrkKTrows Gatlly Conirel = ¥ TR T
SAM/BAM AT: Gavamie Brownar L |
BED: “Aemyone, amyechere in the morkd should have Ires, unhindered access %o nal just my resesech, but b the reseerch RN | Wangeinds
[ ] £ e tard e ind the spect by nderstanding” = Peal. Sephen Mawk
S hare you r WO rk VCE/BCE of every great and enguiring mind across the spectrum of heman understanding of. Sephen Hawking e e
Marapare . Efpr  ELongreas
R e e e e MNews [ Events
— ﬂ T Segquence Lengths @ 0
Operate on Genamic Intervals PAGIH Mewting Report Fols 26 - Mar 1 Hackathon Image Analysis in e Eenesd:
Fetch Sequences [ Alignments Fread st Gatme's parioussion st PAGI N Galary
Thin Bacikathon sddmase S improversnt of Galary for &1 Foesulls Labie L2 |
GEHOMICS AMALYSIS Galaxy Relense 23.3 T
Annatatian e, s et e il Febi 27 - Feb 29 Compuistiens] Application in
g 4k Prokkaghic L |
iy y Secondary Metatolite D {CAISMD)
Mulnipde Aligranents Tho start of OSEARS - an EOSE prejest t H. :m..l.:. scovery (CAISMD): an =
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Galaxy & The GTN
Try Galaxy now!

* The “Big Three”

— = Galaxy
Galaxy Main (usegalaxy.org) = Galaxy EUROPE

Al =i
[Vicilk]

Galaxy Europe (usegalaxy.eu)

Galaxy Australia (usegalaxy.org.au)

* Many other smaller, often domain-specific
Galaxies available

universitatfreiburg



Galaxy & The GTN
Analyse your data

* Import files
* Find tools
* Set parameters

* Run!

* 9000+ popular bioinformatics tools

= Galaxy Europe

Tools o
S
& tisloud Data
Get Data
Send Data

Collection Operations
GEMERAL TEXT TOOLS

Text Manipulation
Conmvert Fommats

Filter and Sort

Jaln, Sublract and Group
GENGITE FELE BANEPULATION
Corvert Fanmats
FASTAMFASTA

Guality Confrel
SAMIBAM

BED

VCF/BCF

Nanopars

COMMON GENOMICS TOOLE

Operate an Genombe Tntervals

Fetch Sequinces J Alignments

GENOBTCS ANALYSTS
Annaiation

Multiple Alignments.

in the ToolShed (Galaxy’s “App Store”)

universitatfreiburg
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Tchevgram Color Scheme
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12 Choes Fiot
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128 Top 18 DLAST hite
Wy | Eongreads
8 Circos Plot
Sfipe | Slongresds
AT Canvistree Broswser
i | Blengiesds
&% Pinad Resulis Table
Sfipe | Eengresds
TO: Sequence Lengths
#fiye | Elengresds
B3 Resusits Latie
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43 Probiougi
Sfipe | Eengreads
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Galaxy & The GTN
View your results

* View results
* Add more steps

* Everything you do is recorded in
your analysis history

* Your history is your “methods”
section

universitatfreiburg
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Galaxy & The GTN
Create your own Workflows

Chain tools together to form end-to-end workflows
* Extract automatically from your analysis history, or

* Build in the visual editor

* [Easy to repeat analysis on new data

* Scale up to 100s, 1000s, 10000s of files at once

universitatfreiburg



Galaxy & The GTN
Share with your Collaborators

* Everything you do in Galaxy can be shared B SR SRR NS

ingle el T = =+ Crate X Import

* Analysis results, workflows, visualisations i SCCI g -

 Filtor, Plot and Explore Single-cell RNA-seq Data transcriptomics | about F months FHakisla n’
updated aga

* Share with specific people, or publish for everybody
to See + AnnData to SingleCellExperiment (SCE) conversion 2 menths ago jhakiela u

annData to SCE format conversion (manually using
Galaxy buttons)

+ EBI Single Cell Expression Atlas files to AnnData 4 months ago iLiakiela u
Creates input fite for Filter, Plot, Explore tutorial

PY Re_ u Se Wh at Oth e rS h ave S h a red ! + Filter, Plot and Explore Single-cell RMA-seq Data :zr;‘u 4 months ago wendl.bacon raining n

w Generating a single coll matrix using Alevin 1.9 stranseriptomies. 18 months ago jiaklela

This workflow generates a single cell matrix using Alevin #singlecell

v 1.9. Updated april 2623 #training

+ Day3_Filter, Plot and Explore Single-coll RNA-s0q AT0AIT 1 year ago aks3 u
Data

w Coll Cyele Regression Workflow single-cell | 18x over 1 year ago marisa_i 2
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Galaxy & The GTN
Learning Galaxy: Galaxy Training Network (GTN)

o Galaxy Training! 422 Contributors & Learning Pathways @ Help - £ Settings - Q, Search Tutorials

* Learn Galaxy o
Welcome to Galaxy Training!
° Learn SCIentIfIC Ana|ySGS Collection of tutorials developed and maintained by the worldwide Galaxy community
e L bout tool Galaxy for Scientists Welcome to the GTN!
ea rn a Ou OO S Topic Tutorials Find out more about Galaxy Trainiass
—
° Introduction to Galaxy Analyses 12

Learn how to interpret results

Assembly
Climate
Q
Ecology 18
Epigenetics ] ) ]
Video created by Geerl Bonarmie,
Evalution 2
The latest GTN news M
Genome Annolation 18
Read about new tutorials, features, events and more!
Imaging 7
Jan 31, 2624
Materials Science 1 =] Hosting Galaxy at the Edge: Directly in Your
Pocket!

universitatfreiburg



Galaxy & The GTN
AbOUt the GTN GTN Statistics

34 464 22 472

Topics Tutorials Learning Paths FAQs

*  Wide range of topics 464 9.7 110 200

* Com mun Ity_d rven Contributors Years MNews Posts Videos (135.8h)

29 Scientific Topics Growing Community

° Su Itable for Self_study Tuterials per Topic ) Contrioutors over tme
Assembly I 10 -
Cimate | 12 }
Computatianal chemisyy N 2
- Suitable f by educat o
- Ecalogy 24
uitabie 10r re-use by eaucatlors cposonr .
Evoiution 10
FAIR Dala, Workfiows., and Fesaarch 2
Foundatlons of Dala Sclence )
GMOD 14 1ae
Genome AnnatEnan I 24 50 1
Image analysks using Deep Laamin 3 ¥
e mﬂE i ,:~>e;bf3= w:snx'qs $OIPS LIPS GEOIES S
Infrasuction Iousaaxg.: .ﬂ.‘:lai',uses : 13 :(,‘5;\:&& = "F (\ q .ée',é' "'?' & ,.§ o L-?- d':' q}’ “f—é':’..gi‘".é:?
@arials Sclence
Metsbokmics ] Materlals over lime (Tutorlals + Shides)
Microbicme I &4 BOD
ong Health - 2
Flant= | 10 500
Proteomic: | -
SARS-COV-Z | 400
Sequence analyss | 10
B — e
Staflstics ang machine leaming G %
Syninetic Bology I 3

* 400+ tutorials

Tranccriptomics N 24 .
Using Gaaxy and Managing your Cal: I 2
Vanant Analyst: | 12 0
Visuzlsstion [ 5 SHF SIS D DL DD S D 0‘*"-“6"@'5":5"
o
] 10 20 3 an 50 g

B ¥ o e < . .
g S &@»Egh P

=
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Galaxy & The GTN
GTN Tutorials

* Tutorial structured like a paper Whole transcriptome analysis of Arabidopsis thaliana

Authars: .{::iﬂlohni Gallardo 3 Pavankwmar Videm 9 Beatriz Serrand-Solana

* Anybody can add a tutorial o

(@ Guestions:
« ‘Which mikias are upreguiated in response o bssinosteroids?

» Which genes e patential targsl of brassinosteroid-mduced miRhAs?
B objectives:

* Hands-on methods section for your paper! P A i oo s

= Understand the quasi-mapping-based Salman method for quantifiing the expression of transcripts using RNA-Seq data
= ldenfity pobential miRthlAs irvobved in brassinostercid-mediated regulation networks
O Requirements:

» Introdhaction to Galaey Analyses

. . . . « Sequence analysis
* Tutorials written in Markdown, easy to contribute o s o uaiyConre & sdes - o
Hands-on: Hands-on: Mapping: W slides - L hands-on
E Time estimations 2 hours
[ Supporting Materials:
WSlides DDmasels «EWorklioms (DHFAI: EMRecordings= 8 Avallable on tte Galioes =

) Published: Apr B, 2621

) Last moditheations Nov 3, 2623

B Licendes: Tulorial Content it lcensed under Creathee Comimans Alribution .8 Tnlermational License. The GTN Frasmewor i3 Beensed wder MIT

& PURL: Mitps: Mg ia GTRETRE2O2

< Revislon: 78

Ax sessibe arganisms, the survival of plants under adverse enwironmental conditiors depends, 1o a Lege sxfent, on their ability to
perceive stress stimidi and respond appropriately 10 counteract the pobentially damaging eflects. Coondination of phylohormones and
reaclive oKpgen species are considered a key slement lor enhancing stress resistance, allowing fine-tuning of gene expression in
response to emaronmental changes. [Planas-Arvercla of al. 2615, lvashuta et al. 2811] These molecules consfibule complex siqna'.'ir\-g

RALE il araivais networks, endowing with the ability 1o respond 10 & varkable natural enancsment
TR SiLh Ayt Brassinosteroids (BRs) are a group of plant steroid hormones. essential for plant growth and development, s well as for controlling
o MIRHA absatic ard biotic $tress. Structurally, BRE ane polyfypdrandated sbenl demateet with close samilarty 1o srmal hormeoss [Figure 1)

This group of phytohormorss & comprised of around B& dilferent compounds, of which brassinolide [BL) 24-spibrassinolide [EBR), and

universitatfreiburg



Galaxy & The GTN
GTN Tutorials

* Scientific background & discussion
* Hands-on Galaxy instructions

* Question & Answer boxes

For JC1A sample
1. T5 ihwe First sequence in the fée classitied or unclassified?
2. What is the taxonomy [D assigned o b first classitied sequence?

3. Wl i8 1he comesponding laxon?

& Solution @

E ' tal desi
The main objective of this training is to identity petential tangets of miRNAs whose expression is induced by brassinostercids. Dur
starting hypothesis is that there must be brassinostencid-induced miRNAS that have high sequence complementasity with mRMNAS

whose expression 15 inhibited in the présence of these hormanes [Figune 3)

mifNA differential expression ,——T' it e |-'|

o

AZEEESMENL

Jr'l'l.rqHFindrr H ‘I‘nl'g:l:gl:nr:jI

Downregulated
mRMAS

Qunkity
ASSLLEmE

mRANA reads

Salmon Quant = DESeq2 |
mRMA differential expression ARNAS

# Hands-on: Assign taxonomic labels with Kraken2

1. # Kraken2 (& Galaxy version 2.1.1+galaxyl)| with the following parameters:
“Single ar paired reads”; i
s [J “Cotlection of paired reads™ Input paired collection

“Confidence™

A confidence score of 8.1 means that at least 18% of the k-mers should match entries in the database, This value can

be reduced if 3 less restrictive taxonomic assignation is desired,

In “Creale Repart™
= “Frint a report with aggregrate counts/clade to file™ m

“Select a Kraken2 database™ most recent JEINCIIEENSE

Link to here | &) FA@s | Gitter Chat | Help Forum

universitatfreiburg



Galaxy & The GTN
GTN Tutorials

Fully citable

Get credit for contributions
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DataPLANT & GTN
Support & community Building

Teamwork makes the dream work!



Support & Community Building
Galaxy & DataPLANT

* Monthly ARC user support meetings
* Biweekly Data Steward Exchange meetings

* GTN CoFests
ARC User Support Meeting

* GTN Editorial Board

BB ©011.04.2025 13:00 — 11.04.2025 14:00

2 with DataStewards of DataPLANT, CEPLAS, MibiNet, TRR341
© Microsoft Teams

() webinar | online

22 For Users

In this monthly meeting Data Stewards answer questions, demonstrate

tools and services or discuss data management issues.
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Thank youl!

Central Data Facility
Rheinstral’e 10
79104 Freiburg i. Br.

https://uni-freiburg.de/cdf-en
(Ticketing system)
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