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3 kg of cells in a healthy baby
50-80 years later: 70 kg (≈ 37,000,000,000,000) 

cells with advanced disease processes
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How to ensure healthy ageing
and prevent common diseases?

A common theme for the EU and Japan
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http://www.ebi.ac.uk/gwas/diagram

GWAS 
studies in 

complex
disorders

≈ 8,000 studies, 
over 160,000 

significant (5 x 10-8) 
associations

(21 November 2019)

Understanding genetics:



Many GWAS hits involve enhancers

Demenais F & al. Nat Genet 50:42, 2018

Meta-analysis of
asthma GWAS
≈ 24,000 cases; 119,000 controls

The exact functions of
enhancer elements are
largely unknown. Many of
them are gene-specific, 
some act on multiple
genes, and most of them
tissue-specific. 



Understanding gene regulation: 
Finding enhancer elements

Hirabayashi S & al. Nature Genet 51:1369, 2019

Many new enhancers!

Enhancers are cell type specific



ü Predictive genetic markers will not be generally useful in 
common, complex diseases of public health importance (the 
problem: they are static, not reflecting disease processes)

ü Instead, dynamic gene tests will find clinical utility in 
population screening approaches — e.g., early cancer 
detection by liquid biopsies (cell-free DNA testing)

ü To understand disease mechanisms, we need to understand 
cell-specific enhancer functions — need for collaboration 

ü The study of rare and common allele effects on phenotypes 
will help pharma in selecting drugs for clinical trials

The future of genomic medicine
(personal view)


