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Ancient genomes
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Disease associations and modern genomes
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Genetic architecture matters

» Our model assumes additive genetic effects at each locus

Ll
GRS; = Z B; X (# of copies of the risk allele at locus | in ancient individual i)
=1

* How would our predictions be different if disease alleles are recessive?

* \What about dominant disease alleles?




Calculating genetic risk

Ancient genomes Modern genomes (simulated) Modern GRS distribution Ancient GRS percentile
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» Key assumption: each disease allele acts independently




What sorts of patterns do we expect to see?
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* Has the genomic health of humans changed over time?

» Which diseases show the largest effect?




Minimal effects of DNA quality
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Otzi the Tyrolean lceman
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Altai Neanderthal

; L Replication
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Phenotype y (&) g (E2) (E2; two-GRM)
Allergy/Autoimmune Risk explained P Risk explained P Risk explained P
100%2156a8€s Actinic keratosis 064% 0066  337% 00059 249% 0036
. . Mood disorders 111% 00091 075% 0018 068% 0029
Neurological/Psychological Cancers Depression 203% 00023 115% 0020  106% 0031
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(Simonti et al. 2016, Science)



Temporal trends

A. Distribution of ancient GRS percentiles

B. Sample age range (years BP)
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Jonckheere-Terpstra test, p-value = 0.001



Subsistence patterns
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Kruskal-Wallis test, p-value = 0.002



Disease categories
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*Wilcoxon sign-ranked test, p-value < 0.05




Disease categories (temporal trends)
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Disease categories (subsistence type)
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