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The gradual realization that human 
complex traits are associated with 

many genes

Complex Traits Disease Traits

Kendler et al., 2012

Discovery Sample Size Discovery Sample Size



Traits are highly polygenic, 
so not simply a matter of 
identifying ~5 overlapping 

genes

Schizophrenia

Depression



Estimates genetic correlations between samples 
with varying degrees of sample overlap using 

publicly available data



Pervasive (Statistical) Pleiotropy Necessitates 
Methods for Analyzing Joint Genetic 

Architecture



Background
• Genome-wide methods are clearly suggestive of both high 

polygenicity and pervasive pleiotropy 

• Genetic correlations as data to be modeled, not simply results by 
themselves

• What data-generating process gave rise to the correlations?



Genomic SEM
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Our solution: GenomicSEM

• Apply structural equation model to estimated genetic covariance 
matrices

• Allows user to examine traits that could not be measured in the 
same sample

• Genomic SEM provides flexible framework for estimating limitless 
models using GWAS summary statistics 

• Can be applied to GWAS “sumstats” with varying and unknown 
degrees of overlap



Genetic “heatmap” 
across 11 Major 

Psychiatric Disorders

Many of these 
disorders could not 
be measured in the 

same sample 

Genomic SEM offers 
unique opportunity 
to model system of 
relationships across 
rare and mutually 
exclusive clinical 

presentations



Genetic Relationships Across Eleven Major Psychiatric disorders



Genetic Relationships Across Eleven Major Psychiatric disorders



Even if you are not 
interested in genetics:

Can now examine systems of 
relationships between a wide array of 

(rare) traits 
that could not be measured in the 

same sample
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