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ELIXIR Life Science Resources

ELIXIR is Europe’s

e The concept was developed in close collaboration with the European Bioinformatics
Institute and consultation with the EU

e Development has been aligned with the
(ESFRI) and ELIXIR has been an ESFRI ‘landmark’ since 2016

Life Science Data seems quite broad?

e Ourcoreisthe ‘omics databases and tools
* Insome topics - human data, imaging - other ESFRI partners have strengths and we

collaborate
*  Our early focus on Open Science and FAIR have made us significant contributors to FAIR
toolkits and the (EOSQ)
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A sustainable infrastructure for biological data
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ELIXIR's Technical Framework - some terminology

ELIXIR offers over 300 distinct services, form
specialist tools to full research environments.

We group together technical aspects of these
services through our ELIXIR Platforms

e Compute, Data, Interoperability, Tools and
Training

We collect the driving use cases and specialist
topics through the ELIXIR Communities

https://elixir-europe.org/services/list

Human Copy
Number Variations


https://elixir-europe.org/services/list

ELIXIR Data Platform - sustainable data resources

The goal of the ELIXIR Data Platform is to drive the use, re-use
and value of life science data.

e forbioinformaticians and life science researchers

e usersin academic and industrial settings

*  sound governance, life cycle management, and long-term
sustainability

Researchers need open access to technically and scientifically P
excellent data resources for effective data discovery, deposition, ( ou
and re-use.

*  OpenAccess as a core principle for publicly funded research.
*  terms of use or a licence that enable the reuse and remixing of data
(see Open Definition)


https://opendefinition.org/licenses/

Data for Life: Sustaining Europe’s life science data infrastructure

Mission: drive long-term sustainability of life science

data resources

ELIXIR Core Data Resources and Deposition Databases
- Resources of fundamental importance for the
research community and the long-term preservation of

life-science data.

Basis for policy actions
Basis for technical actions
Capacity building

Life cycle management

https://elixir-europe.org/core-data-resources

Core Data Resource Data type

ArrayExpress ional G ics Data from high

BRENDA Database of enzyme and I8 formation, across all ic groups,
manually extracted from primary literature and extended by text mining procedures,
integration of external data and prediction algorithms.

CATH Ahi ical domain ion of protein in the Protein Data Bank.

ChEBI Dictionary of molecular entities focused on ‘small’ chemical compounds.

ChEMBL Database of bioactive drug-like small it contains 2-D
properties and abstracted bioactivities.

EGA Yy genetic and data resulting from biomedical
research projects.

ENA ion, covering raw ing data,
assembly i ion and i

Ensembl ‘Genome browser for vertebrate genomes that supports research in comparative

[genomics, evolution, sequence variation and transcriptional regulation.

ELIXIR Deposition Database list

Ensembl Genomes ‘Comparative

vertebrate s

https://elixir-europe.org/recommended-deposition-databases

International

Europe PMC Europe PMC S A
e e Deposition collaboration
Database Data type framework
Human Protein Atlas The Human
vl yExp Functi ics dofa Stoves data frombigh ghp
proteins bas functional genomics experiments.
The IMEx Consortium: IntAct provic BioModels Computational models of biological processes.
represented by IntActand  molecular in
MINT interactions EGA y genetic and ic d; g fror
oo Finctonala biomedical research projects. Bioinformatics
R Institute and the
Centre for Genomic
Regulation
ENA Nucleoti: it ion, covering raw ing data, International
contextual data, sequence assembly infors ind and i
taxonomic annotation. Sequence Database
Collaboration
IntAct IntAct provides a freely available, open source database systemand  The International
analysis tools for molecular interaction data. Molecular Exchange
Consortium
Metabolights Metabolite structures and their reference spectra as well as their
biological roles, locations and concentrations, and experimental data
from metabolic experiments.
PDBe Biological macromolecular structures.
PRIDE Mass spectrometry-based proteomics d»*"

protein expression information i~
values) and the supp~-*"


https://elixir-europe.org/platforms/data/core-data-resources
https://elixir-europe.org/platforms/data/elixir-deposition-databases

ELIXIR Deposition Database example - BioModels
% BioModels T S N

The BioModels ELIXIR Deposition Database
allows users to deposit and re-use
physiologically and pharmaceutically relevant
mechanistic models in standard formats

'BioModels is a repository of mathematical models of
biological and biomedical systems... Our mission is to
provide the systems modelling community with
reproducible, high-quality, freely-accessible models
published in the scientific literature.’

https://www.ebi.ac.uk/biomodels/

# Home [BSETEERS 9% Curation v #)Llogin % Register

BioModels is a repository of mathematical models of biological and biomedical systems. It hosts a vast selection of existing literature-based Il and relevant i models in
standard formats. Our mission is to provide the systems modeling community with reproducible, high-quality, freely-accessible models published in the scientific literature. More information about using BioModels

such as [EERETE=Y. can be found in the FAQ.

A n —
< ——
[EL] 7/ =
Submission / Manually Curated Non-curated Auto generated GO Chart BioModels Parameters
Update 1,041 models 1,309 models 833 models 1,132 classes 542 964 records

Model of The Month Browse by Organism

This shows models distribution based on organisms. Click on a
bubble to display models.

Zake2021 - PBPK model of metformin in mice and
humans

se or intend to use spatial multi-cellular
models in your research? If yes, please complete
this short survey
docs.google.com/forms/d/e/1FAl

We propose to support curation, discoverability,
reproducibility & archiving of mutticellular spatial
models of tissues in BioModels.

It's a simplified PBPK model used to study the metformin
concentration-time profile in different tissues by applying some
parameters from mice and other human tissue data.

Model(s) associated with this Model of the Month
39 BIOMD0000001029. BIOMD0000001027

Last updated by: Krishna Kumar Tiwari

1ty oS Qoo
ks
ol biomodels
2 V=flowss @ @biomodels
35 ve=Kees Shoutout to @suruchi_bakshi for setting great

example to promote model #reproducibility.
While curating her model we found a couple of
5 V- :(-_; PP mistakes in the manuscript. When reported, she

- not just clarified, but also went on to publish a
correctinn of manuscrint

S ev=kis-m



https://www.ebi.ac.uk/biomodels/

ELIXIR Interoperability Platform - FAIR and Open Science

The goal of the ELIXIR Interoperability Platform is
to help people and machines to discover, access,
integrate and analyse biological data.

It encourages the life science community to adopt

* standardised file formats,
* metadata,

e vocabularies and

e |dentifiers

...and works internationally to achieve its goals. YN\
' i ihi 1 ‘y Inter- 7:

Identifies and promotes interoperability best practices for im::*

data providers and data integrators. ~—

Delivers the interoperability services that underpin ELIXIR
Communities and Platforms.


https://elixir-europe.org/communities
https://elixir-europe.org/platforms

Interoperability - Recommended Interoperability Resources

o Resou Descripti
e ELIXIR’s Recommended Interoperability - =
FAIRsharing A registry of the curated metadata of databases, policies and standards.
Resources. - . _
g:Profiler A gene-centric data integrator with web Ul and API services.
¢ T h e s e a re re S O U rce S t h at : Identifiers.org An identification and resolution system for life science, and a provider of compact

identifiers and URIs.

* Establish connections between resources

. d d f d . ﬁ_- InterMine Framework to integrate life sciences data based on an extensible data model,
° Acq uire an expose m eta ata o) Irere nt providing web interface and RESTful web services.
resources ISA Framework ISA (Investigation > Study > Assay) helps researchers to provide rich description of
. . experimental metadata so that the resulting data and discoveries are reproducible
* Create the infrastructure needed to build and reusable.
i nteg rata b I e d ata co | I e Ct| ons Ontology Lookup Repository for biomedical ontologies that aims to provide a single point of access to
Service the latest ontology versions through web Ul or RESTFUL API

[ ] T h ey W| | | h e I p yo U t ra N S | a t e yo U r d ata a C ro S S 3DBIONOTES API A reusable platform-independent API call component for protein metadata alignment,

annotation, and integration across major protein data resources.

d a t a b a S e S O r re SO U rc e S O r ﬁ n d t h e b e St BridgeDb A combination of a software framework and an API for mapping identifiers for related
objects in life sciences.
standards for your data.
DisGeNET API An API SPARQL Endpoint for genetic variarits i~
MOLGENIS A software package to help re<- e
supports data querie~ E ’ ’ r
Recommended
Interoperability

Resources



Interoperability example: FAIR

Cookbook

l& FAIR cookbook

Search this book...

FOREWORD
Introduction

Ethical values of FAIR

y

RECIPES
Findability
Accessibility
Interoperability
Reusability
Infrastructure
Assessment

Applied examples

ABOUT
Community
Contribute

Platform

FAIR Cookbook

Created by researchers and data managers professionals, the FAIR Cookbook
is an online resource for the Life Sciences with recipes that help you to make
and keep data Findable, Accessible, Interoperable and Reusable (FAIR).

@ Findability @ Accessibility
emplar
ers S|

Exemplar recipe:
&

@ Interoperability ® Reusability
xemplar recipes:
Sel

Exemplar recipes:
nd ontologies &% Dat:

> More about Interoperability > More about Reusabilty

Applied "
Infrastructure Examples Assessment

https://fairplus.github.io/the-fair-cookbook

Ve innovative x
B (imD 22 efpia

F.- FAIRplus

IMI FAIRplus, private-public partnership:
*  Addresses common FAIRification problems

* Uses data from other IMI projects: from clinical
(observational & event based) to molecular data

FAIR Cookbook flagship output:

° 5o+ recipes a- guidance, technical, hands-on &
reviews

* 5o+ contributors, incl many ELIXIR Nodes

*  Part of ELIXIR FAIR services ecosystem: RDMkit,
FAIRsharing, biotools

* Complementary to Pistoia Alliance FAIR Toolkit

FAIR Cookbook already adopted by
IMI in their RDM guidance


https://fairplus.github.io/the-fair-cookbook

Interoperability example: RDMkit — supporting FAIR-by-design

Designed to enable data Website focal point for guidance,
lifecycle management information, best practice, examples

p—— +  Areyouworking with data in the Life Sciences? Do you feel overwhelmed when you think about
Research Data Management?

Your role +
The ELIXIR good data lcable to

e *+ fesearch projectsfrom the beginning to the end. Developed and managed by p y day

Fm—— 4 the RDMKthas guidelnes, information, and pointers to help you with problems throughou the dat's fe cycle. RDMKt supports

p dable, Accessil ble — by-design, from the frst steps of data management plannin to

the final steps of depositing data in public archives.

Alltools and resources

be browsed

independently.

Tools assembly. + i :

Data life cycle

Start here research data . Click of the diagram introduction
to that stage of the data management lfe cycle.

o0
a9

Preserve m

AR
Process

-
Your role Your domain
find data L fr
t i your domain or research community, and the solutions
to help you progress In your career path. adopted to address them.

- O
* *
* *

https://rdmkit.elixir-europe.org *oxk CONVERGE



https://rdmkit.elixir-europe.org/
https://rdmkit.elixir-europe.org/index.html

ELIXIR Tools Platform - an ecosystem for analysis

The helps communities find, register and
benchmark software tools. These tools help researchers access,
analyse and integrate biological data, and so drive scientific
discovery across the life sciences.

Tools

We maintain information standards for these tools, and produce,
adopt and promote best practices for their development. We
also:

* connecttools and data services

e link tools to training materials

* make it easy to download, deploy, and benchmark tools

* puttoolsinthe context of workflows, including container
technologies and Galaxy.



Tool and Workflow Registries

— - = , e | e — e
i a a BIOCONTAINERS - : -

WorkflowHub S e—— | ) mef3 - —— =

A'I: | e » I‘

$ {©fuee O, @oosrersos T Metadata & API Framework

Testing Workflow Systems

Containers
I nexciflow nn n —
OPENEBENCH {ifa Monitor ?Galaxy f® SCIPION s/

docker

(o = Galaxy J Bioconductor  Cdebian med
nf-core ©

- uC BIOCONDA
Workflow Repos @“’ Tool Packages

elixir




Tools example: bio.tools

Everything: ‘Neuron' x  [Search bio.tools 59 tools Explore ~  Login  Sign-up

bio.tools

Sort by Score Updated Added Name Citation Count Publication Date i
Bio.tools is a discovery portal for bioinformatics .S
software information, providing a curated,

annotated description of tools and data services.

This site uses cookies. By continuing to browse the site you are agreeing to our use of cookies. Find out more here.

Neuron | d s &
Stimulates a neuron and monitor what happens. Pause, rewind, and move forward in time in order to observe the ions as they move across the neuron membrane.

‘a comprehensive registry of software and databases,

e ...simple command-line tools and online services,
e ...databases and complex, multi-functional
analysis workflows
° ...describedinar /9 orous semantics and syn tax, Python package for calculation of extracellular potentials from multicompartment neuron models. It relies on the NEURON simulator and uses the Python interface
e ...concise, consistent and therefore comparable e
information.’ )

Desktop application

LFPy A @

| Neurobiology | Neuwology | Blophysics
(Colotation) (Network skndltion )
The EDAM Ontology of bioscientific data analysis and brary  (GPLS0

data management enables the search and comparison.

NeuronSubtypeTranscriptomes

httDS//b|O toolS/ G:n;me-wide analysis of differential gene expression and splicing in excitatory neurons and interneuron subtypes. Transcriptomics of cortical excitatory and
inhibitory neurons

https://edamontology.ora/page

Web application


https://bio.tools/
https://edamontology.org/page

Tools example: WorkflowHub

‘QWorkﬂowHub Q- O~ Search here Search = ¥ Register  Login

¢ Automatic Ligand %) Downioad RO Crate
Developed though the EOSC-Life project, parameterization for

WorkflowHub adds a registry for GROMACS veron

workflows to the ELIXIR Tools Ecosystem. o= 7= s
Workflow Type: Common Workflow Language Creators
. Adam Hospital, . Genis
Bayarri

This workflow performs the process of ligand parameterization for a small molecule, step by step, using the

L ldescribir]_g, Sharlng and pUb[IShlng SCI.entlﬁC BioExcel Building Blocks library (biobb). The parameters generated are topologies for GROMACS. Submitter
. & Genis Bayarri
computational workflows.
e supports any workflow in its native
repository.
¢ use Of open standards and tOO[S, inC[Uding SEEK ID: https /workflowhub eu/".'somﬂc‘.'\‘ss‘éé$7
Common Workflow Language (CWL), R Documentation

DOI: 10.48546/workflowhub.workflow.255.1d

RO-Crate, BioSchemas and (GA4GH) Tools Launch on MyBinder

Discussion Channels

BioExcel Workflows

Tutorial

] ice’ Inputs
Registry Service P it —

D Name Description Type

step2_babel_minimize_config n/a n/a string Payarr. G &tiosiial,
(2022). Automatic Ligand

httDS//WOI’kﬂOWhUbeU/ parameterization for

step2_babel_minimize_input_path n/a n/a File GROMACS. WorkflowHub.
hitps://doi.org/10.48546/\WOF

step2_babel_minimize_output_path n/a n/a string g 3

step3_acpype_params_gmx_config n/a n/a string

American Psychologicz v


https://workflowhub.eu/

ELIXIR Compute Platform - data-centric computing solutions

The ELIXIR Compute Platform was established to build and
integrate cloud, compute, storage and access services for the
life-science research community.

Downloading and analysing data locally is no longer viable due to
both the data size and scope of the analysis activities.

e data needs to be managed as a federation

e data providers work as a single infrastructure

* researchers can bring their analysis to where the data is
located

The objective is to combine all components of the ELIXIR Compute
services into a seamless workflow.



Compute example: Authentication & Authorisation

*  Majority of life science services are openly accessible but may require
researchers to sign in using a username and password
*  Sensitive data and licensed resources of course require strong security

for access
*  Researchers quickly become overloaded with having to remember

numerous login credentials

ELIXIR Authorisation and Authentication Infrastructure (AAl)

°  Enables researchers to use their home organisation credentials - or
community or commercial identities (e.g. ORCID, LinkedIn) - to sign in -
and access data and services they need

e allows service providers to control and manage the access rights of
their users and create different access levels for research groups or
international projects

Look for the ‘elixir LOG-IN" logo on services.

elixir



Compute example : EBI Embassy Cloud

EMBL-EBI Services | Research | Training | About us

Compute Platform services include Data-centric Cloud EMBASSY @ cloud
environments in Nodes. -

‘Embassy Cloud users (tenants) have direct access to the EMBL-EBI
data, services and compute. This is a practical and cost-effective ; _ . A , ]

) ) ) ) ) . Big data may be a goldmine for discovery, but analysis can be a bottleneck without the right
alternative to replicating services and downloading vast, public infrastructure. Embassy Cloud provides a solution: private, secure, virtual-machine-based
da tasets IOCQ”y Tenan ts can access their WOkapacefrom anywhere workspaces within the EMBL-EBI infrastructure, where collaborators can make optimal use_
B ’ B ) i ) of their own customised workflows, applications and datasets. &
in the world, reducing the need for capital investments in hardware
and related operational costs.’

ANALYSE YOUR LIFE-SCIENCE DATA FASTER IN THE EMBL-EBI CLOUD

Pilot: Marine metagenomics
Towards domain specific service

https://www.embassycloud.org/

About My workspace More

Learn more about the Embassy cloud What do | get? Use cases & more information


https://www.embassycloud.org/

ELIXIR Training Platform

The was established to develop a training
community that spans all ELIXIR member states (see the list of
Training Coordinators). It aims to:

*  strengthen national training programmes,

e grow bioinformatics training capacity and competence across Europe,
and

* empower researchers to use ELIXIR's services and tools.

The Platform:

*  establishes and implements best practices in bioinformatics training
through a training Toolkit

°  supports training providers across Europe in creating and delivering
training for developers, researchers and trainers

*  builds a sustainable training infrastructure

Training


https://www.elixir-europe.org/platforms/training/how-organised
https://www.elixir-europe.org/platforms/training/how-organised
https://elixir-europe.org/services

Training example: TeSS

* Need to find training courses or materials?

e ELIXIR's Training e-Support System (TeSS)
Platform enables you to search, share &
package training resources, training
materials and events

* Any content providers can upload and
include training courses or content

https://tess.elixir-europe.org

X. Events Materials Workflows Providers About

Welcome to TeSS: ELIXIR's Training Portal

Browsing, discovering and organising life sciences training resources, aggregated from ELIXIR nodes and 3'-party providers.

Search training... Q

f Events & Materials o Workflows Providers

Discover the latest training events and Browse the catalogue of training Create training workflows to visualise Browse training providers to discover
news from ELIXIR nodes and 3™-party materials offered by ELIXIR nodes and learning steps and link to resources training resources they offer and follow
providers. 3-party providers. specific to your training needs. links to their materials and courses.

Search for events held near you...

Search results

Prague Q

fEvents (2) @ Materials (1)

Showing 2 events.

Workshop: Oxford Nanopore long Sth Prague Autumn School - RNASeq
reads - de novo assembly Data Analysis Workshop
6 - 7 November 2019 7 - 11 October 2019
Prague, Czechia Prague, Czechia
i B i B

elixir

TeS55


https://tess.elixir-europe.org

ELIXIR Communities

Formed around domain experts in ELIXIR Galexy Plant Science
Nodes (including non-ELIXIR partners)

Intrinsically
Disordered

Provide a mechanism for long-term Proteins Metabolormics
collaborations with other ESFRIs and
large-scale initiatives

Microbial
Biotechnology

Drive service developments in the ELIXIR
Platforms

Provide framework to develop and maintain
community standards

Marine
Metagenomics

Human Data Rare Diseases

Human Copy
Number Variations



ELIXIR Proteomics, Metabolomics Communities

The goal of the ELIXIR Proteomics Community is to
develop and maintain sustainable proteomics tools
and data resources.

*  Anessential part of the development will also be the
‘FAIRification’ of the resources.

The goal of the ELIXIR Metabolomics Community is
to work with experimental scientists and developers
to provide the resources, analysis tools and
infrastructure that will help metabolite
identification.

*  The community will establish an infrastructure of
services, standards and datasets.

E100OResearch

F1000Research 2017, 6:875 Last updated: 21 JAN 2022

OPINION ARTICLE

") Check for updates

A community proposal to integrate proteomics activities in

ELIXIR[version 1; peer review: 2 approved]
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Galaxy Community (web)

Mission/Vision

Fosters a Galaxy community in Europe, together
with Galaxy resources and training. * Builda European network of Galaxy
Monitors and fosters the use of Galaxy in ELIXIR. communities

Goals

e Extend Galaxy training provision

e Create a Galaxy cloud infrastructure across
Europe

? Galaxy Europe * Make it easier to access and transfer data

e Improve tools and data integration

* Promote FAIR principles in Galaxy

Some ELIXIR nodes already offer a centralised instance of Galax
- IFB, France
- de.NBI, Germany
- usegalaxy.be, Belgium
— collaboration with the Galaxy Core Team: launched usegalaxy.eu (2018), hosted in Freiburg (de.NBI) o
— Aim to expand this into a network of Galaxy instances worldwide, guaranteeing a base level of compatibility EII 1r
and enabling all training materials of the Galaxy Training Network.



https://elixir-europe.org/communities/galaxy
https://www.france-bioinformatique.fr/
https://www.denbi.de/
http://usegalaxy.be
https://galaxyproject.org/galaxy-team/
https://usegalaxy.eu/
https://galaxyproject.github.io/training-material/
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Follow ELIXIR:
*  Post job vacancies here: https://elixir-europe.org/about-us/vacancies
* Follow us on social media - Twitter: @ELIXIREurope
* BioHackathon Europe: https://biohackathon-europe.org
*  ELIXIR Webinars: https://elixir-europe.org/events
* Any post-meeting questions - peter.maccallum@elixir-europe.org

elixir


https://elixir-europe.org/about-us/vacancies
https://biohackathon-europe.org
https://elixir-europe.org/events/past
mailto:peter.maccallum@elixir-europe.org

