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. . . . igure 1. Key finding: Variants in constrained noncoding regions, especially
* Noncoding regions have important regulatory functions, _ _ _ _ _ _ rimate-conserved. show the hiahest enrichment for GWAS
influencing gene expression without altering protein sequences. Schizophrenia Variant Enrichment by Evolutionary Constraint Zsls ociations » SNOW 'S !

* Most genetic variants associated to human traits lie in noncoding  Across PIP Thresholds Phenotype pattern: Enrichment clusters by clinical category.
regions of the genome.

Evolutionary Constraint ervichment of Sehzoprenia. rme|  Impact | -
- Conserved noncoding regions (those maintained across species) Higher PIP corresponds EEEETE e Both.._. ‘ Prowdeg empllrlcal trait-level ev!denqe that constraint in
are often under negative selection, suggesting functional to SNPs with stronger o noncodlpg regions reflects functional |mportance and shapes the
Importance. statistical support from polygenic arc_hl’Fecture of _complex trglts. | |
- Levels of conservation can differ: (1) primates only fine-mapping. At PIP=0.5, . Suppor’.[s purifying selection as a major force acting on functional
(2) mammals only enrichment for conservation noncoding elements.

in mammals and both fall
Knowledge Gap to zero, but continues to

- While prior modeling of the distribution of fithess effects (DFE) in Increase in primates.
noncoding regions links conservation to deleterious mutation
burden, the phenotypic impact of evolutionary constraint is less
understood.

* Highlights lineage-specific constraint, where primate-only vs.
mammal-only conservation differ in enrichment patterns.

Future Work:

* Apply pipeline to PhyloP scores for broader species coverage
and finer evolutionary resolution.

* Expand to more phenotypes to test generalizability.

Research Question: Is GWAS variant enrichment related to | | | | | | | | | - Use LD Score Regression to estimate heritability by conservation

evolutionary constraint in noncoding regions? o0 o 02 o3 04 o3 00 > o8 ° HO category.

Posterior Inclusion Probability (PIP) Threshold . . . .
osterlor Inclusion Probabllity {PIP) Thresho * Weight counts by PIP instead of thresholding to capture uncertainty.

(3) both primates + mammals

GWAS Variant Enrichment

Overview of MethOdOlOgy & Data Figure 2 - Report statistical significance (p-values, Cls) with odds ratios.
- ay - - .
Epigeno (@) Number of Traits in Enrichment vs. Deficit
Dataset a2 S PIP=0.5; GWAS-associated variants with significant enrichment is highest in Flgure 3
o T HH: G Y )y primate-conserved regions, defecit in mammal-conserved and both. Tanglegram of Trait Clustering: Primate vs. Mammal Conservation
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| \ CONSERVED REGIONS: 0. (b) Evolutionary Conservation
‘70 r'n-émmalian species and GWAS EnriChment by

T ; , | ] Clinical Category

Primates C E.°th Cat Mammals ) ihas show individual traits; boxplots show the
(chg%s;%?:: Bsrgv‘jgif; onservation Lategory dist. within each clinical and evolutionary
category. X-axis: conservation category (Primates,
\/ 2b) Both, Mammals). Y-axis: enrichment (odds ratio).
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: & Colored lines connect the same trait across dendrograms; colors indicate clinical category,.
- - — Traits cluster more coherently in the primates (left) than mammals (right), suggesting

Functional Noncodin hromHMM B0 . - — - . " . . . N .
g(C ) Primates Both Mammals Primates Both Mammals Primates Both Mammals primate-specific evolutionary constraint better captures functional relationships between traits.

Keep: Active enhancers (EnhA) and promoters (TSS, PromF), etc. Neurological _ Protein _ Hormonal
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