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TOWARDS A NATIONAL BIOBANKING INFRASTRUCTURE 
Founded in 2009 as the Dutch node within the European 

BBMRI-ERIC 
Established to align, connect, complete and enrich biobanks 
Connecting > 250 Dutch biobanks 
 Innovative integration of complementary efforts involving data, 

tissue, samples, population imaging and IT for translational 
research 
Aims to establish a sustainable nation-wide infrastructure for 

collecting, managing and providing access to data and samples 
for cutting-edge translational biomedical research 
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Wageningen 

The Netherlands : 250 biobanks  
1. 000.000 samples (>5%) 

1st phase 2009-2015 € 23 M 
2nd phase 2015-2019 € 10M 

3rd phase pending 



Highlights BBMRI-NL – molecular data 
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BIOS 
consortium 

 
BIOS 
consortium 

 
METABOLITE 
consortium 

 

Building a central database for the research community 
- To store raw and processed data 
- Reference data for case-control studies and imputation 
- Linking to clinical phenotypes 

N=50,000 
 

N=4,000 
 

N=4,000 
 

N=100,000 GWAS 
N=750 Go.NlL 

N>250,000 
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The Genome of the Netherlands:  
A small (42,000 km2) but densely 

populated  
country 
(17 M)  

http://www.nlgenome.nl 

GoNL 



http://www.nlgenome.nl 

GoNL 
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Principal component analysis of European populations 
Simon Heath et al. (2008) EJHG 16, 1413 – 1429 

1st principal component = 26% of 
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PCA and ROH analysis show North-South gradient 
within Netherlands 



AVAILABLE: a reference dataset that 
combines the haplotypes from various 
public cohorts i.e. 1000G, GoT2D, UK10K 
and GoNL 

GoNL data is used by many 
researchers already 



Biobank-based Integrative Omics Studies 
A second nation-wide data infrastructure 

• Data requests: 104 and counting 
• All data through SARA infrastructure (no downloads) 
• Post-publication RNA-seq/450k data through EGA 
• Downloadable 
• Av approval time 1-2 months 
• 41 publications including ‘BIOS-Consortium’ 
    (11 Nat. Genetics, 3 Nat. Comm, 3 AJHG, 3 in Genome Biol). 

 

BIOS 



• 5,000 population based Dutch samples 
• Genome-wide genotype data available 
• Paired-end RNA-seq data generated in blood 
• Methylation: 450k data generated in blood 
• Effects of genetic variation on gene expression 

and methylation investigated 
 

BBMRI-NL BIOS Consortium 
Biobank-based Integrative Omics Study 



BBMRI Rainbow RP4 
Metabolomics 
Applying Metabolomics in 
Dutch cohorts 

PI/PhDs of 22 cohorts 
 
Dorret Boomsma (VU)  
Cornelia van Duijn (EUMC) 
Eline Slagboom (LUMC) 
 

BBMRI-NL METABOLOMICS 

Phase 2 Metabolomics 
1 platform 1H-NMR 
Brainshake 
N=25.000 



Highlights BBMRI-NL - ‘Cloud’ for controlled  
access multi-center studies 
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“BIOS” 

Storage & compute infrastructure services 
(e.g. ‘virtual private cluster’ facilities at Groningen & Amsterdam) 

Pipeline services 
(e.g. imaging, DNA, RNA, metabolomics, microbiome) 

Integration and warehouse services 
(e.g. clinical phenotypes, imaging phenotypes, molecular 
phenotypes, biobankconnect data harmonization, 
translational research toolbox) 
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Highlights BBMRI-NL – public access to BBMRI generated 
knowledge via ‘APPS’ 

Apps for the clinic Apps for researchers 

Apps for the public 
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Warehouse of 
data  

shared and 
used by the 
community 
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Highlights BBMRI-NL – imaging data 
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Building a population imaging infrastructure 
- Pool existing image data and generate new data 
- Central database to store raw and processed data 
- Procedures to harmonize data 
- Development of reference data for case-control studies, spanning wide age range 
- Linking image data to clinical and molecular phenotypes 
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12 million tissue samples stored in 
pathology archives 
42 million records on almost 10 million 
patients stored in the central data- bank 

Highlights BBMRI-NL – access to 
archival tumor material 
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• Linkage requests are judged by committees of individual 
biobanks, cohorts and registrations 

• These follow: 
– Their own procedure  
– Their on criteria 
– Their own conditions 

• ->  divergent, conflicting judgments of the same linkage 
request 

• -> delay often takes years! 
• Aim:  Coordinated, uniform and simultaneous 

judgments  of linkage requests 
• Get (linkage) committees together!! 

Judgment of Linkage requests  
by committees 



BBMRI NL – BioLink : 
Towards Joined Judgment of Linkage Requests 

Signing of Declaration of Intent Linkage Code, By 
Scientific Board LifeLines and foundation 

Perinatal Registration Nederlands,  
Den Haag, 15 september 2015 



Engaging patients and publics in biobank 
governance 

• Literature review & survey of the field 
• Case studies of good practices 
• Building up an advocacy & expert network for 

BBMRI 
 

• Results: a widely distributed guideline 
– A context-sensitive how-to manual for biobanks 

 
– Engagement as a pragmatic endeavour, linked to 

specific patients/publics & 
research/organizational objectives 
 

– Routinizing engagement: building up relations, 
integration into organizational procedures 

 
• Stimulating practice a tougher nut to crack… 



BBMRI-NL 
• > 250 Dutch biobanks  
• Clinical and general population samples, images and person data.  
• International repository for the benefit of life sciences and clinical research.  
• Developed common standards, interfaces and communication protocols, 

connected genomics, health, behavioural, molecular and imaging data.  
Access to  
• Cohort catalogue: (https://catalogue.bbmri.nl/menu/main/app-molgenis-app-

biobank-explorer/biobankexplorer )  
• Sequence data: (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3895638/ )  
• Omics data: (https://omics-explorer.bbmri.nl )  
• Analysis tools (https://www.bbmri.nl/services/research-tools/omics-analysis-

platform ) and an  
• ELSI helpdesk for compliance with ELSI demands (https://www.elsi.health-

ri.nl/). 
More than 720 papers resulted from the BBMRI infrastructure, many high impact 
: (https://www.bbmri.nl/services/knowledge/scientific-publications-2018 )  

 

SUMMARY - CURRENT 
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• biobanks 
• data collections  
• image collections 
• IT-technologies  
• facilities 
• processes 

Health-RI: bundle and connect a wide 
range of resources including 

into one large-scale research infrastructure, to enable 
ground-breaking personalized medicine and health 
research 
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http://www.alzheimer-nederland.nl/


Next phase: DARE-4-LIFE 
DARE-4-LIFE will make four major steps towards a more 
personalized, proactive approach to health:  
• Enrich and connect novel microbiome data  
• Tools for gene-gene and gene-environment interactions, 

imaging genetics and imaging-omics analyses by machine 
(deep) learning methods  

• Distributed analysis  scalable analysis of comprehensive 
(global) health data  

• Collaboration with data-driven life science initiatives 
worldwide  

Proof of principle in three demonstrator projects, informing 
health professionals and citizens to take a more proactive 
approach to (their) health at different stages of life.  
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