Polygenic Risk Methods
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Motivation

Due to the historical oversampling of populations with European ancestry in genetic research,
polygenic risk scores (PRS) currently perform less well in other, understudied populations, leading
to concerns that clinical use in their current forms could widen health care disparities.

The PRIMED Consortium is developing and evaluating methods to improve PRS
performance and overall risk prediction in diverse ancestry populations.
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Figure 1d from Ding et al. (2023), illustrating how individual
PRS accuracy decreases with increased genetic distance
from the training population. PMID:37198491

Figure 3a from Kachuri et al. (2023), showing the
complex interrelationship among different genomic,
environmental, and social risk factors. PMID:37620596
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PRIMED developed a
common data model to
enable aggregation and
harmonization of
genotype and phenotype
data with structured
metadata that supports
cross-study analysis
across many phenotypes.
Data is shared and
analyzed on the NHGRI
AnVIL cloud platform.

Data Overview

Over 40 countries are represented among study
participants whose data are used by the PRIMED
Consortium to improve PRS development and use in

diverse genetic ancestry populations.

Phenotype Tables

’ Population

Descriptor }

| Phenotype Harmonized [

‘ Anthropometry }—

_{

Diabetes ‘

‘ Blood Pressure }—

—{ Glycemic Traits ‘

CAD

}_

Hematology ‘

_{

‘ Cancer Breast }—

—{ Kidney Function ‘

\ Cancer Prostate }—

Lipids |

_{

‘ Phenotype U

nharmonized ‘

I

‘ Unharmonized Variables ‘

Genotype Tables

Genomic Summary Result
Tables

Sample

|

{
{

Sample Set ‘

Array Dataset ‘

)

Array File

Association Analysis |

{ Imputation Dataset ‘

l Association File ‘

Imputation File

Ancestry Analysis ‘ { Sequencing Dataset ‘
’ Ancestry File ‘ Sequencing File ‘

Methods

PRIMED researchers are developing methods that improve PRS performance

across diverse ancestry populations (two examples below). Analysis tools and
workflows are made available in the PRIMED Dockstore Organization.
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PRSmix integrates PRSs from

secondary traits with a
penalized regression to

improve PRS accuracy (Truong
et al. 2024, PMID:38642556)
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Image by Ricardo Job-Reese, Broad Communications

GAUDI explicitly models
ancestry-specific effect sizes while
encouraging them to be similar. It
achieves higher accuracy by
detecting variants with large
ancestry-differential effects

(Sun et al. 2024, PMID: 38310129)

Fold ratio
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Research Highlights

Perspectives on the field of PRS methods and
development
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Who We Are

The Consortium has seven Study Sites, a Coordinating Center, NIH program staff, and
Affiliate Members. Investigators and collaborators span dozens of institutions and countries.
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