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Introduction

Data

Next Steps
- Currently PiPn is still in the development phase

- To be done:
- Automate the process of PRS weight file preparation

- Conversion of SNP IDs to appropriate format according to the reference 
biobank 
- Genome build
- SNP ID format

- Integration of different manual steps into a complete pipeline
- Nextflow for combination of multiple scripts

Background
- Genome-wide association studies (GWASs) provide genetic 

associations between a variety of genetic variants and disease 
phenotypes

- The polygenic risk score (PRS) is the latest foray into precision 
medicine
- Aggregates GWAS-identified associations for a chosen phenotype
- Provides an estimate of the likelihood that a patient may develop 

the disease given their genetic background
- The PGS Catalog (https://www.pgscatalog.org) has begun the process 

of collecting polygenic scores from a variety of published works
- We propose a software toolkit, the Polygenic Score Pipeline (PiPn)

- Integrates data from the PGS Catalog as well as from an input 
electronic health record (EHR)-linked biobank in order to perform 
PRS analysis

- PiPn will enable new hypothesis testing and selection of participants 
based on disease risk profiles for future studies

- We hope that our toolkit will aid the genomics community with 
expanded opportunities to investigate personalized medicine

Methods

- Penn Medicine Biobank (PMBB) data will be used as a reference 
dataset for our case study example
- Includes blood specimens and tissues linked to electronic health 

record data
- Participants are recruited through the University of Pennsylvania 

Health System
- Currently includes 60,000 ethnically diverse samples

- The PGS Catalog includes 1301 scores for 401 traits from 238
publications (as of 10/22/21)
- We will be developing a tool to scan the PGS Catalog and extract 

the most appropriate weight file given a desired phenotype and 
ethnicity

Selection of PRS weight file from the PGS Catalog
- The PGS Catalog REST API is used to download all PRS score information and all PRS 

performance metrics from the website
- Options for scores are subset to consider only PRSs that match with the desired trait 

and ancestry information

- The following criteria are then applied:
1. The score must correspond to a polygenic risk score (PRS) instead of a polygenic 
score (PGS) if possible (i.e., include variants on the order of roughly 105 instead of 
on the order of 10)
2. The evaluation sample size of the score must be at least 500
3. If there is a score that has an AUC in any of its evaluation samples that is greater 
than 0.65, then the PRS with the highest AUC is reported
• In the case of AUC ties, the PRS with the highest evaluation sample size is 

reported
4. If there is a score that has an R2 in any of its evaluation samples that is greater 
than 0.10, then the PRS with the highest R2 is reported
• In the case of R2 ties, the PRS with the highest evaluation sample size is 

reported
• Highest AUC is prioritized over highest R2 

5. If no performance metric is available for the trait, then a risk score is not reported

Overview of PiPn Workflow

Figure 1: An overview of the PiPN workflow. Created using BioRender.com. 

https://www.pgscatalog.org/

