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10,000 Whole Genomes

ABSTRACT

» We generated genome-wide genetic data from 9,663 brain tissue donors with in-depth
clinical and neuropathological phenotyping

» The clinical diagnoses of these donors include 148 CNS diseases clustered in 15
ICD-10 categories

+ 171,121,209 unique mutations and paired phenotype data is available in the NIMH
Data Archive and NeuroBioBank Portal

« To illustrate an application of this resource, we replicated the association between the
HTT gene and Huntington’s Disease, and searched for broad gene-based associations
to categories of neurological and psychiatric disease

Sample Collection And Sequencing

Participating Biobanks and Sequencing Centers Figure 1. A map highlighting the locations of six bio-banks from
which 9,663 brain tissue samples collected and stored. Sam-
ples were processed at the Hussman Institute for Human Ge-
nomics and samples were whole-genome sequenced at Uni-
fored Services University at the Center for Military Precision
Health (CMPH).
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analysis across six NeuroBioBank sites and two analysis work-
ing groups. Processes are placed within rectangle, decisions
for adding/removing samples are within diamonds, removed
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Removed After WGS
were ingested from six independent centeral nervous system Y l
tissue biobanks across the US. After DNA extraction, samples
were 345 low quality samples were removed after genotyping,
and an additional 137 low quality samples were removed after
whole-genome sequencing. Array-genotypes were deposited
at the NIMH Data Archive. Variants were called using a GATK
paradigm and combined into a cohort VCF with joint variant fil-
tering. DRAGEN output from each included sample and the
cohort-VCF are available at the NDA URL under the collection
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Biobank Miami Pittsburgh Mt.Sinai Sepulveda Maryland Harvard Total
Passing Samples (Male) 820 (469) 572 (399) 1575 (760) 2419 (1245) 1432 (824) 2725 (1480) 9543 (5177)

Mean Age (SD) 65.6 (19.4) 46.9 (13.7) 76.2 (13.6) 67.6 (17.3) 41.2 (30.7) 67.4 (17.4) 60.8

EUR-like 651 470 1185 2216 1136 2627 8285
AFR-like 87 84 202 45 170 21 609
SAS-like 3 2 1% 4 8 2 26
EAS-like 4 1 9 22 9 5 50
AMR-like 55 9 140 100 85 40 429
Admixed 20 6 32 32 24 30 144

Total 820 572 1575 2419 1432 2725 9543

Avg Coverage Dragen 37 (3.4) 375 (4.0) 37.3 (3.4) 38.2 (4) 87 4135) 37.6 (4.2) 375

Table 1. Cohort statistics for samples within the NeuroBioBank whole-genome sequencing cohort. Sample statistics are dis-
played for samples that passed QA thresholds and are binned according to site. Demographic super-populations are abbreviat-
ed for those most similar to ancestry from Europe (EUR-Like), Africa (AFR-Like), South Asia (SAS-Like), East Asian (EAS-Like),
and the Americas (AMR-Like). Individuals who displayed admixed ancestry were not categorized by most-similar ancestry.
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+ APOE encodes apolipoprotein E, well known to be associated « CREBS3L3 is adjacent to APOE on chromosome 19
as a major genetic risk factor for Alzheimer's disease.

« KLRF2 has been previously associated with neuro-

degeneration
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Figure 3. Principal component analysis of the cohort of 9543 sam-
ples sequenced from the NeuroBioBank. Samples are colored by
genetically inferred closest similarity to one of five 1000genomes
superpopulations as called by Peddy. Individuals where Peddy did
not assign a superpopulation are colored in black.
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tations are the cause of most cases of Rett Syndrome
+ OR4C11 is expressed in the brain and cortex

+ CHFR is brain expressed and invovled in the cell

cycle
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Figure 6 (A-F). Manhattan plots of rare single-variant and SKAT-O genome-wide associations to disease within the Neuro-
BioBank cohort VCF. Plotted are all exonic variants with an allele frequency between 0.0001 and 0.05 and variants within an
AC of atleast 10. Cases were defined as any individual with and ICD-10 clinical diagnosis of the listed disease code. Individu-
als without a diagnosis of the listed disease were used as controls.

Figure 4. Disease distribution in the NeuroBioBank cohort for clinical diagnoses. A. Plot showing the most prevalent ICD-10
codes among clinical diagnoses, highlighting codes G and F as the primary components of the NeuroBioBank cohort. B. Preva-
lence of codes listing individual diseases and disease categories from ICD-10 G, diseases of the nervous system. C. Preva-
lence of codes listing individual diseases and disease categories from ICD-10 F, mental, behavioral, and neurodevelopmental
disorders. Total number of diagnoses for each ICD-10 code are listed for each bin for the major components of each category.
Diseases with fewer cases than visbile are not plotted.
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