
Biobank Project: 
Progress & Plans 

1

Carlos Cruchaga. PhD

Jen Gentsch, BSN, RN

JoAnne Norton, MSN, RN, PMHCNS-BC



2

• Obtain baseline blood for DNA

• DNA for more than >3,000 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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Brief history of Dystonia genetics

Jinnah, et al., 2019
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Genetic Characterization of DC participants
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Common variants with low effect size

919 cases and 1,491 controls

Type Count
Focal 1446
Segmental 395
Multifocal 114
Hemi 8
Generalized 102

Other DC samples with GWAS data
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Common variants with low effect size

• largest GWAS for any type of dystonia to date

• 16 common genome-wide significant variants (p-value<5×10-8) in 2 distinct loci

• Chromosome 1 is close to NPHP4 and KCNAB2. 
• The NPHP4 gene encodes nephrocystin 4, which is involved in renal tubular development 

and function

• associated with kidney disease, sometimes with neurological dysfunction

• Chromsome 3 signal is close to KCNAb2
• KCNAB2 gene encodes a beta-2 subunit that modifies the properties of the voltage-gated 

potassium channel encoded by KCNA4. 

• highly expressed in many regions of the nervous system, where it regulates neuronal 

excitability and neurotransmitter release

Sun et al, Unpublished



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 

• Identify novel genes and pathways

• Identify novel molecular biomarkers

• Create better prediction models

• Identify novel targets and drugs
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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, Unpublished

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

controls 

• 7,346 metabolic features remained after quality control

• and 289 demonstrated significant differences between cases and controls

• 9 biological processes to be significantly associated at p<0.05, 5 pathways were 

related to carbohydrate metabolism, 3 pathways were related to lipid metabolism.



Meta-analysis of genetic association with diagnosed Alzheimer's 
disease identifies novel risk loci and implicates Abeta, Tau, 
immunity and lipid processing

Kunkle et al, 2019, N=89,769



Deming Y, Filipello F, Cignarella F et al., Science Translational Medicine In Press

MS4A4A modulates AD risk by regulating sTREM2 levels 

GWAS for CSF sTREM2 MS4A4A affects sTREM2

MS4A4A and TREM2 co-localized



• Proteomic data in

• 1,300 CSF, 650 plasma, and 450 brain samples with Alzheimer Disease

• To identify specific proteins that are differentially expressed in AD cases vs 

controls and create novel prediction models

• Mendelian Randomization to identify novel biomarkers

Multi-omics: Biomarker Identification



Overview of sample size for multi-tissue proteomics

Tissue Number of Samples Number of Proteins

CSF 835 713

Plasma 529 931

Brain 380 1079
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Beyond classic CSF biomarkers



Analysis Proteins with FDR P < 0.05

AD vs Control 2
ADAD vs Control 1

ADAD vs AD 182

Differential protein abundance in brain tissue



Analysis Proteins with FDR P < 0.05

AD (N=206) vs Control (N=514) 85
TREM2 (N=47) vs AD (N=175) 48

TREM2 (N=47) vs Control (N=498) 30

Differential Protein Abundance in CSF
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Plasma Biomarker discovery

CSF AB/tau



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

Project Manager: 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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