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In the next few years, there will be hundreds 
if not thousands of rare diseases that will be 
identified based on genomic data and exome
sequencing.—Hudson Freeze
Sanford Burnham Prebys
Medical Discovery Institut

The Challenges of Rare-Disease Research
With few resources and hesitant investors, basic scientists must rely on 
clinicians, patient advocates, and their own keen eye for biological 
connections.
By Jyoti Madhusoodanan | The Scientist, September 1, 2016 
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Allen & Parsons, Hematology 2015
Somatic mutations ¡¡

Genetic studies in Erdheim-Chester disease



Genetic studies in Erdheim-Chester disease

Somatic mutations are not transmitted to progeny, but 
germinal mutations may be transmitted to some or all 
progeny. 
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GWAS strategy
• Case/control studies

• Non-hypothesis-driven analysis   /    Hypothesis generating

• Common variants (frequency >5%) across the whole genome (from 300.000 to 4 million SNPs)

Radstake Tr et al. Nat Genet . 2010



GWAS contribution

Missing heritability

Non-additivity genes effects, epigenetics, disease heterogenety, rare variants, structural variants

NHGRI GWA Catalog
www.ebi.ac.uk/fgpt/gwas/



Genetic studies in Erdheim-Chester disease



Genetic studies in Erdheim-Chester disease

Their findings affirm the notion that, although the acquisition of somatic 
mutations in hematopoietic stem cell (HSC) genomes is an infrequent and 
apparently stochastic process, the fate of mutant cells and their clonal 
progeny is profoundly influenced by heritable genetic polymorphisms 
present in the host’s genome.



Next Generation Sequencing (NGS)

Whole Genome Sequencing (WGS) / Whole Exome Sequencing (WES)

Goh G et al. Genomics Inform. 2012

• Rare variants

• Structural variants
Copy Number variants (CNV)

Deletions/Insertions

Duplications

Inversions



Okada Y & Plenge R, Arthritis Rheum 2013
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GWAS vs WGS/WES
GWAS WGS /WES

Study desing Case/Control  Case/Control and Family studies

Free –hypothesis Yes Yes

Genetic markers • Described SNPs

• Common variants (>5%)

• Across all genome

• SNPs and structural variants

• Common and rare variants

• All genome /  Only exome

Limitations • Detects only common SNPs

• Large case/control cohorts

• Fine-mapping studies to identify

casual variants

• High cost

• It requires large computational 

resources for the analysis and for 

the data storage
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PROPOSAL 

Two steps study:

1. - GWAS (including patients collection)

2. - WES (family studies, targeted 
sequencing, severe cases)

Javier Martín MD, PhD

martin@ipb.csic.es
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Vassiliou G, Blood, 2016
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