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Spanish National Cancer Research CenterCNIO co-clinical cancer initiative

Garralda et al., Clin. Cancer Res. 2014
30% success ..
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CLL (~700 TB): 500 patients. 150 WGS PanCancer PCAWG 2,834 donors – 48 tumor types (WGS)
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OPTIMISTIC VIEW



Spanish National Cancer Research CenterCNIO co-clinical cancer initiative

Garralda et al., Clin. Cancer Res. 2014
30% success ..Bioinformatiics is the limiting factor



Modern Biology is Big Data 
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Heterogeneous distributed HT capacity Millions of users (biologists and biomeds)
A few Bioinformaticians



Personalized Medicine: present & future

InterpretationInterpretation
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The MareNostrum 4 Supercomputer

Over 13.7 Petaflops per secondTechnologies from IBM, Lenovo, Intel and Fujitsu
13th in the world 3rd in Europe

� 12 times more powerful than MN3
� Over 10 Petabytes disk storage



Remote devices Organ simulationMedical ImagingGenomic Analysis Text Analytics
Data models and algorithms(approximate computing -- reduced precision, adaptive layers, DL/Graph Analytics, …)

FLAGSHIPS
BSC strategy for Personalized Medicine

Hw acceleration of DL workloads(novel architectures for NN, FPGA acceleration)
Programming models and runtimes(PyCOMPSs, interoperability current approaches)

Data platforms + standards
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Framework de evaluacion Plan TL Campañas de evaluacionBioCreative, IberEval,..)

tipologia de usuarios, manuales

Galaxy UIMA

Catálogo de Gold standards

Representacion formal, interoperabilidad,  mapeos Catálogo de componentes, metadatos, tipado entrada/salida, dependencias

Catálogo de workflows: pipelines (flujos de procesamiento) basados en casos de uso

Testeo de componentes y workflows: funcionalidad, rendimiento y calidad
Codi icación	(CIE-10),	gestión/extracción	de	conocimiento,	Detección	de	eventos/efectos	adversos,	…

Publicaciones cientificas

Fichas tecnicas medicamentos

Otros

Ensayos clinicos Patentes
Proyectos I+D+iBiobancos



ELIXIR: European infrastructure for biological information
DataInteroperabilityToolsComputeTraining

www.elixir-europe.org

@ELIXIREurope

TrainingMarine metagenomics
Human dataCrop and forest plants
Rare diseases



A network of National Nodes• ELIXIR Nodes are funded nationally • ELIXIR Nodes build on national strengths and priorities• ELIXIR Nodes provides a national framework for long-term resource management



ELIXIR-EXCELERATEEU funded project to:• Accelerate the implementation of ELIXIR across Nodes• Develop and connect resources and services (from Nodes) Basic facts:• €19 million, Nodes)• Build bioinformatics capacity across Europe (Capacity Building and Training)
• €19 million, • 4-year project• 41 partners across 17 countries• Kick-off meeting: December 2015 



EXCELERATE Structure Use ELIXIR Services
WP1: Tools interoperability & registryWP2: Community benchmarking
WP4: Compute, Data access and exchange services
WP3: Data resources WP6: Marine

WP7: Plants 
WP8: Rare diseases

Build ELIXIR platforms

WP10: Node Capacity WP13: Outreach and IndustryWP12: Operation

WP5: Interoperability backbone WP8: Rare diseases
WP9: Human data

Embed and sustain ELIXIR
WP11: Training



Mission
• To construct and operate a sustainable infrastructure for Human Genomics and Translational data in Europe to support life science research and its translation to medicineVision

• To facilitate discoverability, access, sharing and analysis of genomics data, including rare disease, linked to other data types, at scale (4-5M participants)
• To demonstrate how use of infrastructure can impact translation of genomics research into medicine



ELIXIR Human genomics portfolio 2017GenerateDiverse data from diverse providers
Archive, discover, manageStore, access and share data of multiple types and origin Analyse

• Remote real-time visualization of human rare visualization of human rare disease genomics data (RD-Connect) stored at the EGA• Interpretation of phenotypic and genotypic variation for rare diseases in terms of biological pathways



European Genome-phenome ArchiveControlled access for human genomic data
Data requesters: > 7,100 (worldwide)Controlled access: Data submitters: >600 (Universities, research institutes, consortia, pharma Controlled access: Data Access Committeesinstitutes, consortia, pharma, …)

www.ega-archive.org



Use Case: Human data
Mission: develop a long-term management policy for controlled-access human data and provide tools for data discovery and accessEGA as the central ELIXIR service for secure sharing of -omics data Projects:• Connect TRaIT platform (NL) with EGA• IMI OncoTrack – explore long-term storage and • IMI OncoTrack – explore long-term storage and data-discovery for OncoTrack’s data• Beacons –discovery service for genomics data• Local EGA - Stores sensitive data locally Integrates metadata globally in EGA (part of ELIXIR Data Nodes network)

Arcadi Navarro, ES 



Accessible data: ELIXIR – IMI OncoTrack• Scoping study to understand long-term knowledge management requirements• Data storage, Meta data mappings, Data governance - Consent and Access management 
Genomic data

European Genome-Phenome Archive
Genomic data

Animal studies dataData from cell culture studies
Clinical data

…Long-term storage and management
User access through DACs



ELIXIR - GA4GH Beacon project• GA4GH Beacons are a discovery service: • which datasets include genomes with allele of interest • ELIXIR pilot project with partners from the Netherlands, Sweden, Finland and Spain.• Complies to the GA4GH Beacon project standard and security working group policies. • Three objectives:• Provide ELIXIR reference implementation on GA4GH Beacon with 3 authorization levels.• Provide ELIXIR standards for data types • Provide an example on capacity and expertise  build across ELIXIR Nodes to integrate national resources as part of a joint service interface.
25



Perspectives New Application INB/ELIXIR-ES
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