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\%V The Scientific case in a nutshell: CONTEXT

COVID-19 Outbreak

Imaging Community Needs

Efficient and open image data
sharing among researchers and
their communities

Re-usability of the vast amount of
imaging data generated to
accelerate the response.

Data harmonization and
interoperability to achieve a
better understanding of the
disease and molecular basis.

Imaging Community Issues

Difficulties accessing big, high-
dimensional image data located
in the cloud storage

Lack of standardisation for data
and metadata to make images
and analyses reusables

Lack of harmonization between
high-level imaging data with
structural data that helps
extending its molecular context.
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% The Scientific case in a nutshell: TSP Action
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TSP Objectives

1)

1)

1)

Implement a community standard cloud-

compatible open image data format and
data submission workflow

User-friendly access to multidimensional
structural image data and quality-related
metadata in EOSC space

Analysis pipeline for large scale COVID-19
functional and image based data sets for

integration with complementary
resources

Knowledge graph deployment
embedding COVID-19 phenotype-

chemotype and integration of project
partner data
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— Scientific case

N
Sl Tochnical requirements EOSC as enabler (added value) g

e integration and interoperability of e Centralized place to easily find available platforms
research data and services among fortlhe Userl ”?ceds (EOSE IMa:ckethaceci e
: : : ¢ Facilitate platforms usability for providers to chec
imaging domains their impalzt on the commuzity (EOSC Core

e software/platforms sustainability over Accounting)
time * Support and unified way of communication

e user-friendly and centralized way of between users and platform developers (EOSC

Core Helpdesk)

 Gain insights into anomalous behavior for platform
providers to achieve a good performance (EOSC

accessing new platforms within the
imaging domain

e Deployment of resources Core Monitoring).
m EuroBioimaging workflow * Centralize and unify data exploiting and sharing
among the different communities (EOSC
m Fraunhofer ITMP KG Horizontal Services).
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§§ Scientific platform — Integration with EOSC

e Achieved integrations

Core Services:
e Monitoring for 3D-Bionotes-WS
(ongoing)
e Helpdesk for 3D-Bionotes-WS (ongoing)

Next steps

Core Services:

Accounting for services for 3D-Bionotes-WS.
Accounting for services, Monitoring and
Helpdesk for the COVID-19 Structural Hub

Horizontal Services:

Galaxy workflow for image data conversion to
OME-Zarr and submission to Bioimage
Archive is to be deployed to WorkflowHub
COVID-19 KG (https://github.com/Fraunhofer-
ITMP/BY-COVID-KG)

* Enable publication, access, sharing and analysis of imaging data and metadata
since the COVID-19 outbreak.



https://github.com/Fraunhofer-ITMP/BY-COVID-KG
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The demonstration — step-by-step
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The demonstration — 3DBionotes-WS workflow
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The demonstration — 3DBionotes-WS workflow

In production
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The demonstration — 3DBionotes-WS workflow
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3DBIONOTES-WS is a web application designed to
automatically annotate  biochemical and biomedical
information onto structural models. Current sources of
X information include post-translational medifications, genomic
variations associated to diseases, short linear motifs, immune
epitopes sites, disordered regions and domain families.

Please cite us if you find this useful:

Jose Ramon Macias, Ruben Sanchez-Garcia, Pablo Conesa, Emey Ramirez-Aportels,
Marta Martinez Gonzalez. Carlos Wert-Carvajal, Alberto M Parra-Perez. Joan Segura
Mora, Sam Horrell. Andrea Thorn, Carlos O S Sorzano. Jose Maria Carazo
IDBionotes COVID-19 edition. Bioinformatics, Volume 37, Issue 22, 15 November
2021, Pages 4258-4260.

https://doi.org/10.1093/bioinfo

CoVid-19 Edition
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The demonstration — 3DBionotes-WS workflow
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https://doi.org/10.17867/10000148a
https://doi.org/10.17867/10000148a

~~ Dissemination of the 3DBionotes-WS

./

Journal titled “3DBionotes COVID-19 edition”
o https://doi.org/10.1093/bioinformatics/btab3qgz

Onboarded in EOSC marketplace

o https://marketplace.eosc-portal.eu/services/3dbionotes-ws/

Poster presentation at ELIXIR and EOSC symposium 2022

Webservice
o https://3dbionotes.cnb.csic.es/ws
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https://doi.org/10.1093/bioinformatics/btab397
https://marketplace.eosc-portal.eu/services/3dbionotes-ws/
https://3dbionotes.cnb.csic.es/ws

/ The demonstration - OME-Zarr workflow
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2. Upload Data

Big Data 10 &

bioformats2raw

S3-based OME-Zarr Converters
Get Data

Send Data

Collection Operations
Lift-Over

Text Manipulation

Convert Formats

Filter and Sort

Join, Subtract and Group
Fetch Alignments/Sequences
Operate on Genomic Intervals
Statistics

Graph/Display Data
Phenotype Association
Built-in Converters

WORKFLOWS

Al workfiows

Hello, Galaxy is running!

To customize this page edit stat

Configuring Galaxy » | Installing Tools »

Take an interactive tour:  Galaxy Ul Hislory ~ Window Manager  Deferred Datasets

/ Is an open platform for supporting data intensive research. Galaxy is developed by The Gala

The Galaxy Project Is supported in part by NHGRI, NSF, The Huck Institutes of the Life Sciences

History +

search datasels
Unnamed history

Be52M8 Q0

© This history is empty.

Johns Hopkins University You can load your own data or get

data from an external source

& 0

Galaxy tools developed as part of
the science project:

Big Data 10: A set of wrappers
based on open-source FTP and
Aspera clients to facilitate data
transfer between Galaxy history
and Bioimage Archive

bioformatszaraw: Tool based on
the NGFF conversion package
bioformats2raw plus metadata
parsers to facilitate HCS data
inputs

S3-based OME-Zarr Converters:

Tool to convert datasets directly
in the s3 object store without

explicit data transfer




\% Dissemination of the OME-Zarr Workflow

e Publishing the developed Galaxy tools to ToolShed and the workflow to
WorkflowHub

e Giving courses on OME-Zarr data format and the relevant tooling:
o NEUBIAS EOSC-Life Bioimage Analysis in the Cloud Workshop
e Participation in hackathons and workshops:
o https://globalbioimaging.org/international-training-courses/bioimage-
hackathon-o1
o https://galaxyproject.org/events/2022-10-egd
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https://toolshed.g2.bx.psu.edu/
https://workflowhub.eu/
http://eubias.org/NEUBIAS/training-schools/neubias-academy-home/defragmentation-training-school-2022/
https://globalbioimaging.org/international-training-courses/bioimage-hackathon-01
https://galaxyproject.org/events/2022-10-egd

/ The demonstration — KG workflow
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The demonstration — KG workflow
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% Proteins in KG annotated with 3DBionotes
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Proteins in KG annotated with 3DBionotes
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~ " Proteins in KG annotated with 3DBionotes
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\%U KG dissemination

e GitHub: https://github.com/Fraunhofer-ITMP/mpox-kg
e Manuscript submitted to Bioinf. Advances:

o https://www.biorxiv.org/content/10.1101/2022.08.02.502453v1
e Other KG applications in a journal paper

o Title: Comprehensive Fragment Screening of the SARS-CoV-2 Proteome
Explores Novel Chemical Space for Drug Development
m https://doi.org/10.1002/ange.202205858
e BioModels: https://www.ebi.ac.uk/biomodels/MODEL2208040001
e Poster presentation at EOSC symposium 2022
e Available at COVID-19 Data Portal



https://github.com/Fraunhofer-ITMP/mpox-kg
https://www.biorxiv.org/content/10.1101/2022.08.02.502453v1
https://doi.org/10.1002/ange.202205858
https://www.ebi.ac.uk/biomodels/MODEL2208040001

Impact of KG

e General workflow for infectious disease/possible threats in place

e KG workflow was initially created for COVID-19
Monkeypox KG and Marburg KG were created in a week!

e Received interest from a national health security agency for using KG
Assisted them in deploying KG

e Compliant with FAIR annotations

Allows seamless transformation/integration to/with other formats
Collaboration with University of Luxembourg in BY-COVID project
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