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Motivation

https://insightplus.mja.com.au/2018/9/what-gps-
can-do-to-boost-glaucoma-diagnosis-rates/

https://topdogtips.com/wp-content/uploads/2018/09/Primary-Open-Angle-
Glaucoma-in-Dogs-POAG.jpgCraig JE et al. Nat Genet. 2020 (2):160-166

https://insightplus.mja.com.au/2018/9/what-gps-can-do-to-boost-glaucoma-diagnosis-rates/
https://topdogtips.com/wp-content/uploads/2018/09/Primary-Open-Angle-Glaucoma-in-Dogs-POAG.jpg
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How do we calculate the PRS?

• 𝑋! = allelic dosage of the 𝑖"#SNP position (0,1,2)
This value represents whether or not the patient  possesses 0, 1, or 2 copies of the main 
effect allele in their chromosome
e.g for effect allele T this would be G/G(0), G/T(1), or T/T(2)

• 𝛽! = effect size of the 𝑖"#SNP position (float)
A measure of how much a trait varies with the allelic dosage at position 𝑖. (For continuous 
traits, this is often the slope of a linear fit between the trait and dosage)
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Real Results
Phenotype

Disease 
Indication ROC-AUC

Median Tortuosity Angina 0.5448

PRS Angina 0.5168

Median Tortuosity Diabetes 0.5237

PRS Diabetes 0.4996

Median Tortuosity DV Thrombosis 0.5252

PRS DV Thrombosis 0.4904

Median Tortuosity Heart Attack 0.5338

PRS Heart Attack 0.4968

Median Tortuosity Hypertension 0.5644

PRS Hypertension 0.5131

Median Tortuosity Stroke 0.545

PRS Stroke 0.5127



https://www.ambrygen.com/providers/ambryscore

https://www.allelica.com/

https://www.genome.gov/Health/Genomics-and-Medicine/Polygenic-risk-scores

https://www.ambrygen.com/providers/ambryscore
https://www.allelica.com/
https://www.genome.gov/Health/Genomics-and-Medicine/Polygenic-risk-scores


Learning objectives:
• Learn to calculate the polygenetic risk score from GWAS summary 

statistics. 
• Learn to manipulate and analyze genetic patient data (big data, high 

performance computing).
• Utilize the PRS for disease outcome prediction.
• Look into extensions to the basic PRS method (LASSO, linear mixed 

models).
• Investigate various phenotypes and their influence on the PRS and its 

predictive capabilities. 

Project goal: 
Construct a polygenetic risk score to 

accurately evaluate a patient’s disease risk.



Choi, S.W. et al. Nat Protoc 15, 2759–2772 (2020)https://choishingwan.github.io/PRS-Tutorial/

Resources

https://choishingwan.github.io/PRS-Tutorial/


Appendix



• Compare different methods for calculating the PRS (LASSO, mixed linear models).
• Investigate different quality control methods (significance threshold, corrections 

for relatedness, linkage disequilibrium).
• Use different phenotypes for performing the GWAS analysis (Which phenotype 

leads to most accurate PRS?).
• Determine the correlation between a given phenotype and the corresponding 

PRS (How well do they correlate? Does combining them improve disease 
prediction?).
• Look into different diseases (Are some diseases more strongly influenced by 

genetic contributions? Are some more polygenetic?).

Project suggestions


