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Medical Delta 

• 10 billion € revenue
• Over 300 life sciences companies
• 3 universities
• 4 universities of applied sciences 
• 2 science parks 
• Targeted molecular diagnostics, image & 

image guided therapies, interventions and 
care, vitality

…and the surrounding region
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Dutch Sports Research Agenda

Themes

Value of Sports

Performance

More people, more active, more often
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Dutch National Research Agenda

Sports and healthy living – research questions

072: How do we improve health and prevent disease through healthy lifestyle and 

behavior?

075: How can we improve health through sports, exercise and nutrition and which 

effects will result from this?

102: How can we develop new drugs and treatments to remain as vital and healthy 

as possible?
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Current research questions and projects

How can we identify talent at an early age?

Genetic (DNA) profiles?

How can we select the optimal personal training intensity?

How to monitor recovery of top athletes, normal and revalidating individuals?

From better understanding to improving the processes of training and recovery

Gene expression (RNA) profiles?

Other profiles?
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Much natural variation between individuals
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Most variants shared between

family members



Effect size/frequency also applies to sports
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TA Manolio et al. Nature 461, 747-753 (2009) doi:10.1038/nature08494

Most variants: small effects

Rare variants: 

specific for family or individual

Variants causing

sub-clinical musculoskeletal disease?



DNA profile – Sports genes

bron: www.dnafit.com

Myostatin-related muscle hypertrophy
MSTN: LRG_200t1:c.373+5G>A

Genome-wide association studies (GWAS)
vs
Monogenic studies



DNA profile – The new heel prick?

bron: DOI: 10.1159/000370102

1000 US$
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Research data life cycle
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http://data4lifesciences.nl/hands/handbook-for-adequate-natural-data-stewardship/

FAIR data:

Findable: data uniquely and persistently identifiable. 

Others should be able to find your data.

Accessible: conditions for use clear to machines and humans.

Interoperable: machine-readable data,

terminologies, vocabularies, or ontologies commonly used in the field;

Reusable: compliant with the above, 

sufficiently well described with metadata and provenance information 

supporting linking or integration with other data sources, enabling proper citation.
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Where to find genetic variant information?

Accessibility
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Private Local National International

Drawer
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- National Databases - General Databases

- Ethnic Databases

FAIR Data

Gene and Disease Databases

http://www.ncbi.nlm.nih.gov/omim
http://www.ncbi.nlm.nih.gov/omim
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Genetic variant information sources

Highly heterogeneous

Vast amounts of data

Limited data integration or standardization

Limited search possibilities across databases

Difficult to maintain or submit new data

NOT FAIR: Standardization necessary
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Standardization

Traits

https://mutalyzer.nl/

http://www.hgvs.org/mutnomen 

http://www.lovd.nl/

ICF10

Human Variome Project

Recommended systems



March 11, 2014

CCG, Köln

Variant assessment and classification



March 11, 2014

CCG, Köln

Mark variants by level of curation

Heidi Rehm



Matchmaker Exchange

17

Data sharing:

Genome/exome/variants:

Who has seen this variant

or phenotype?

Causative variant identification

Variant effect determination

www.ga4gh.org

Beacons:

Advertise variant information
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The promise of genomics for sports, health
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Better prediction of personal risk factors

You in charge: optimise your lifestyle, nutrition, training 

to increase your performance and health

Gattaca, 1977

Star Trek Into Darkness, 2009



Your own genome in your hand
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Genome sequence in an Illumina iPad app Foto: Adam Jeffery CNBC 

Apps and databases:

Efficient links to other databases?

Annotation by patients without privacy issues?

Suitable for DNA bank account? 

Transfer/provide access to (anonymized) personal data 

Different levels: health care and research
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Genotype known: deep phenotyping needed



How to increase performance?
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Guido de Wert, medical ethicist Maastricht UMC: 
‘Research shows that people are not at all obsessed getting perfect children. 
Medical science enables us to prevent severe suffering.’

Congratulations, it’s a Ronaldo!



Challenges

Data management

Implementation of innovation by the sports community

Multidisciplinary research

More knowledge required:

Genetic basis of sports talent (nature):

Variants with small effect size

Structural variation

Variants in regulatory sequences

Influence of and adaptation to environmental factors: lifestyle, training, etc (nurture)
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?

Phenotype vs DNA-profile (genotype)



The future: Integrated Personal Omics Profiling
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J Chem Biol 20:660-666 (2013)

Monitoring:

- at different levels

- longitudinal studies

- preferably on location

RNA-profiling device?

In combination with traditional

sports performance data, 

apps, wearables



Monitoring of training effects using RNA-profiles

How to determine the optimal training intensity?

Concept: 

Individuals respond differently to training 

Training induces stress, changes gene expression

Personal RNA-profiles in time (RNA-seq)

RNA-profile changes as indicators

Execution: Blood samples taken at different time points

In rest (No intense activity in last 48 hours)

Directly after exercise

After 48-72 hour recovery
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Significant gene expression differences

PLoS ONE 9: e92031. doi:10.1371/journal.pone.0092031

Red:   Increased expression
Green: Decreased expression

T1: Before exercise

T2: After exercise

T3: After recovery

Repeat measurement after

3-monthly training periods



Collaboration with interesting partners?

27medical nutrition                pharma

food                        supplements

Risk factors:

- malnutrition
- aging
- immobilization
- COPD
- chemotherapy
- others

Mouse models for sarcopenia +
Accelerator mass spectrometry
TNO Metabolic Health Research, Leiden, NL

Human sarcopenia studies
UAS HAN & University Maastricht, NL

Human intervention + ergometer studies
UAS Utrecht & Wageningen University, NL
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International data sharing projects

BRCA challenge (www.variome.org/brca-challenge.html)

Globin 2020 (www.variome.org/gg2020/index.html)

Aims: 

Collecting all variants involved in breast cancer and hemoglobinopathies

Co-developing infrastructure and capacity in participating countries



Peter Taschner, Professor Genome-based Health

taschner@generade.nl

Thanks!

Questions?


