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Is population genetics relevant to CHD?



• … about 400 human genes are 
involved in causing or contributing 
to structural CHD,6,52,53 < 200 genes 
are currently recognized as being 
definitively associated,54 …

• some known CHD genes display an 
inheritance pattern characterized by 
incomplete penetrance

https://www.sciencedirect.com/science/article/pii/S2667164622000574#bib6
https://www.sciencedirect.com/science/article/pii/S2667164622000574#bib52
https://www.sciencedirect.com/science/article/pii/S2667164622000574#bib53
https://www.sciencedirect.com/science/article/pii/S2667164622000574#bib54


CAD GWAS

• …largest GWAS for 
angiographically derived coronary 
atherosclerosis …15 loci of 
genome-wide significance that 
robustly overlap with established 
loci for clinical CAD

• markedly reduced transferability 
of existing PRSs to Black 
individuals…

• …no region has convincingly 
reached genome-wide 
significance in Black or Hispanic 
populations…



What can population genetics tell us?



Consequences of ancestry?

• Population Structure describes with which population an individual shares 
ancestry

• We are here learning the ancestry of particular segments of DNA
• We have new software to do this very quickly called SparsePainter [Yang et al 

2024], which makes fine-scale ancestry possible [Hu et al. 2025] 
• [Yang et al. 2024] also shows that PBWTpaint is much more accurate than PCA 

correction, and is laptop-fast to process the whole UK Biobank
• We made the selection metrics (ancestry segments too short, or unusual at a 

locus) from [Barrie et al. Nature 2024] deployable at scale
• We see massive recent selection on immune genes, and consequently 

autoimmune disease
• Interested in talking to people that work on related problems!



Fine-scale ancestry decomposition is now 
“easy”

Hu et al. 2025



…Worldwide
Hu et al. 2025



It is useful for GWAS*

Hu et al. 2025
* But the difference for “biological” traits is negligible…



We find that polygenic scores only decay due 
to linkage disequilibrium* 

Hu et al. 2025

(*for all traits we 
examined, see 

paper)



Yang et al. 2024

And we can do it computationally efficiently



PBWTs Haplotypes Components (HCs) define 
population structure better than PCs

Yang et al. 2024



Very recent balancing selection is detectable
(and mostly immune related)

Yang et al. 2024 (see also Barrie et al Nature 2024)



Rare variant analysis and sibling design



Do sibling estimates 
replicate in rare SNPs?
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… not really…



Spatial confounding does not explain bias 
in rare variant height effect estimates
• 116 height associated rare variants 

from Backman et al. (MAF < 1%, 

P<5x10-8).

• Many are strongly associated with 

geography

• Sadly, correcting for geography* 

doesn’t correct the estimate

* With GRMs, haplotypes, rare variant PCs, levels for region, etc

Sibling estimate Spatial corrections



In conclusion
• Genetic risk varies by population

• We need local ancestry methods to properly attribute cause to loci

• We need more diverse studies to:
• Identify risk variants for everyone
• Better identify causal variants

• Some special diseases have been selected recently and 
population structure is important for them

• However, population structure is not the big confounder:
• Family, assortative mating, cultural practice, socio-economics…
• All matter much more and only sibling studies work there

• Conclusion: Large diverse sibling studies please!
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Very recent selection is immune related

Yang et al. 2024 (see also Barrie et al Nature 2024)
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