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• Obtain baseline blood for DNA-> Coriell

• DNA for more than >3,200 Dystonia Coalition participants.

• Around 50% are from cervical dystonia (CD)

• DNA has been instrumental to identify new genes for dystonia

Current Biobank
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Current Biobank: DNA Available
Baseline. Banked at Coriell
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Current Biobank: DNA Available
Baseline. Banked at Coriell
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Current Biobank: DNA by site
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Genetic Characterization of DC participants
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Genetic Characterization of DC participants
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Genome-Wide Association studies

919 cases and 1,491 controls
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Genome-Wide Association studies

Sun et al, Unpublished
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Genome-Wide Association studies

• largest GWAS for any type of dystonia to date

• 1 common genome-wide significant variants (p-value<5×10-8) in 1distinct loci

• Chromosome 3 signal is close upstream of COL8A1
• Defects in COL8A1 are associated with corneal dystrophy and age-related macular 

degeneration.

• Gene-based analysis identified DENND1A to be significantly associated with 

cervical dystonia (p-value 1.23×10-6). 

• One low-frequency variant was associated with lower age-at-onset (16.42.9 

years, p-value=3.07×10-8, MAF=0.01), located within the GABBR2 gene on 

chromosome 9 (rs147331823

Sun et al, Unpublished
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Genetics of dystonia

• Dystonia Coalition with GWAS data: 2,257

• Collaboration with Drs. Klein and Lohmann

• Identification of variants and genes associated with risk and onset

• Goal: have GWAS data for all dystonia DNA

• This will allow to identify genes, but also prediction models (PRS)

• Generating WES (Drs. Klein and Lohmann) to look a rare coding variants



Goals for the Biobank

• To extend the current DNA repository by targeting BSP, LD and limb dystonia 

subjects as well as multiplex families. 
• Sporadic and familial presentations

• Longitudinal (each visit)

• To develop a centralized repository of other blood-based materials
• DNA

• RNA

• Plasma

• To identify novel genetic and proteomic factors for dystonia risk

• To identify genetic and proteomic factors that influence spread of dystonia



Goal:  to Understand the Phenotypic Variability 

• We need to go beyond 

just GWAS/WGS

• Molecularly Phenotype 

Clinical cohorts

• Generating multiple 

layers of omic data



Plasma

Blood-RNA

Blood-DNA

Genetics is just the first layer



A Metabolomic Study of Cervical Dystonia

Liu et al, 2021



A Metabolomic Study of Cervical Dystonia

Liu et al, 2021

• Plasma samples from 100 cases with idiopathic cervical dystonia and 100 

controls 

• 7,346 metabolic features remained after quality control

• 289 significantly associated with case-control status



A Metabolomic Study of Cervical Dystonia

Liu et al, Unpublished

• Plasma samples from 100 cases with idiopathic cervical dystonia and 100 

controls 

• 7,346 metabolic features remained after quality control

• 289 significantly associated with case-control status

• 9 biological processes to be significantly associated at p<0.05, 

• 5 carbohydrate metabolism pathways

• 3 lipid metabolism pathways



Summary
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• The goals is to molecularly characterized the DC cohort
• Genetic (GWAS, WGS), epigenomics (longitudinal), transcriptomics (longitudinal), 

proteomic (longitudinal), metabolomic and lipidomics

• Deep molecular phenotyping of well clinically characterized cohorts 
will lead to the identification of:
• Novel genes and pathways implicated on the diseases

• A deeper understanding pathologic events

• Novel molecular phenotypes

• Novel therapeutic targets

• The multi-omic data (genetic, epigenetic, transcriptomic, proteomic, 
metabolomic, between others) will allow to a more personalize 
prediction of disease risk and treatment
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Q & A

Biobank (BB) Project 

Washington University in St. Louis

Cor PI: Carlos Cruchaga. PhD cruchagac@wustl.edu

Study Coordinator: Jen Gentsch j.gentsch@wustl.edu

Study Coordinator: JoAnne Norton nortonj@wustl.edu
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