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The PRIMED Consortium gratefully 
acknowledges the support provided by the 
NIH/ODSS Cloud Supplement Program.

This support has enabled Consortium data 
storage on NHGRI’s AnVIL. 

Through this support, we have gained valuable 
experience with cloud- based collaborative work. 
The PRIMED Consortium is well positioned to 
continue to further advance this work.



About PRIMED
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The NIH-funded Polygenic Risk Methods in Diverse Populations 
(PRIMED) Consortium is developing and evaluating methods to 
improve the use of polygenic risk scores (PRS) to predict 
disease and health outcomes in diverse ancestry populations.

https://www.genome.gov/Health/Genomics-and-Medicine/Polygenic-risk-scores
https://www.genome.gov/Health/Genomics-and-Medicine/Polygenic-risk-scores
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PRIMED’s use of AnVIL: Overview
● Data Storage and Sharing

○ Centralized data storage: no need to store (and pay for) multiple copies of large data files
○ Shared, harmonized data available to all PRIMED members (with appropriate approved data 

access)
○ Note: PRIMED researchers are generally secondary users of released data

● Workflow Development
○ Collaborative development, implementation, and testing of software tools/workflows
○ Share code via Dockstore and GitHub – usable by PRIMED members and broader community

● Interactive Analysis
○ RStudio and Jupyter
○ Easily write and share analysis code in R or Python
○ The PRIMED Coordinating Center provides example notebooks illustrating how to work with 

PRIMED data in AnVIL
■ available in example AnVIL workspaces shared with PRIMED members

https://uw-gac.github.io/primed_example_notebooks/
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PRIMED AnVIL Workspace Organization



PRIMED dbGaP
data sharing circle

Applicants with 
approved DARs via 

PRIMED Coordinated 
dbGaP Applications

PRIMED-SAG 
data sharing circle

CDSA Signatories
SAG = 

Sharing Agreement Group

NIH
DACs

Site-Specific
data sharing 

circle(s)

PRIMED 
Steering 

Committee

Additional 
Coordinated 

Access 
data sharing 

circle(s) 

Creation and management specified in PRIMED Data Sharing Policy



Phenotype Harmonized Tables

Subject 

Population Descriptor 

Genomic Summary Result Tables

Analysis GSR File 

Genotype Tables

Sample

Sample Set

Array Dataset

Imputation Dataset

Sequencing Dataset

Array File

Imputation File

Sequencing File

Pilot

CMQT Blood Pressure

CMQT Anthropometry

CMQT Hematology

CMQT Lipids

CMQT Kidney Function

Diabetes

CAD

Cancer Breast

Cancer Prostate

CMQT Glycemic Traits

Phenotype Unharmonized Tables

Unharmonized Traits

PRIMED Data Model Tables

*as of
10/20/2023



Summary of Study Data Availability for PRIMED in AnVIL
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as of Jan 10, 2024

Shared: 
data uploaded; 
passed PRIMED data 
model validation; 
shared with PRIMED 
members with 
approved access

In Preparation: 
data uploaded; 
contributors working 
on harmonizing and 
formatting to PRIMED 
data model

Anticipated: 
workspace created; 
contributors have not 
created data tables 



Additional Data Available in AnVIL

● Publicly Available reference WGS data from 1000 Genomes that conforms to the PRIMED data model
○ Joint call sets in multiple file formats: VCF, PLINK
○ Data and metadata formatted to PRIMED data model
○ Used for genetic ancestry inference, data simulation, testing methods and workflows
○ Available at https://anvil.terra.bio/#workspaces/anvil-datastorage/AnVIL_1000G_PRIMED-

data-model

● Simulated individual-level and summary data
○ Provided by the Simulation & Benchmarking sub-WG (esp. Haoyu Zhang)
○ Genotypes based off of 1000 Genomes “super populations”

■ 120K samples each
○ Simulated phenotypes and association summary statistics
○ Used for testing methods and workflows
○ Workflows available to generate additional simulated data:

https://dockstore.org/organizations/PRIMED/collections/simulation
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https://anvil.terra.bio/
https://anvil.terra.bio/
https://dockstore.org/organizations/PRIMED/collections/simulation


Workflow Development: Current Status

● Released Workflows (available in PRIMED Dockstore)
○ Data validation (n = 6): data and metadata checks against PRIMED data model
○ Data import (n = 2): fetch data from external sources (e.g. dbGaP) and upload into AnVIL
○ Genotype file conversion (n = 4): convert genotype data among popular formats
○ Genetic ancestry inference (n = 2): calculate genetic ancestry PC SNP loadings and project 

samples into genetic ancestry PC space
○ Genotype imputation (n = 2): submit and retrieve imputation jobs using TOPMed server
○ Simulation (n = 3): simulate realistic genotypes and phenotypes from admixed populations

● In Development
○ Genetic ancestry inference: global and local genetic ancestry inference methods
○ PRS calculation: compute PRS values from individual geno data using provided PRS models
○ PRSmix: method for developing PRS models

*CC provides AnVIL workspaces to Consortium members for workflow development/testing upon request
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https://dockstore.org/organizations/PRIMED


Lessons Learned (1/2)

The growth rate of cloud-hosted data in the PRIMED Consortium has been slower than we anticipated for at 
least two reasons: Scale and Incentive

1) Scale: PRIMED Sites have proposed using data from ~70 studies. These studies have very
heterogeneous data and access control requirements

● To enable data contributions and sharing, PRIMED has developed new policy frameworks and
specific Consortium Data Sharing policies

○ Obtaining access approval remains cumbersome and tedious at this scale
● We have developed a new web-based tool to manage the complexity of workspaces and

user/group permissions on AnVIL

12



Lessons Learned (2/2)

The growth rate of cloud-hosted data in the PRIMED Consortium has been slower than we anticipated for at 
least two reasons: Scale and Incentive

2) Incentive: Incentives for gathering data in a Cloud Environment may not be obvious to PRIMED
Researchers yet – they have on-prem computing resources and can use them to analyze data they can
download. Concerns about a steep learning curve and the risk of high cloud costs may currently
outweigh perceived benefits

● Looking forward, we anticipate some PRIMED data that will be exclusively available in AnVIL
● As analysis tools/pipelines become available in AnVIL, we expect the incentive to become more

apparent
● The Consortium is considering a strategy of enabling distributed analysis that is collectively

planned. This approach will enable collaborative research executed in either on cloud-based or
on-prem computing resources.
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