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Method Overview
Motivation: a) Leverage both cis- and trans- eQTL information in TWAS; b) Efficient 
computation; c) Illustrate molecular mechanisms of Alzheimer's Dementia (AD) associations
Methods: Novel Bayesian Genome-wide TWAS (BGW-TWAS) method based on Bayesian
Variable Selection Regression (BVSR) model [1], with gene expression !", genotype matrix #,
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Summary statistics of single variant eQTL analysis and pre-calculated LD matrix are used in
adapted EM-MCMC algorithm for computation efficiency.
Results: Significant genes driving by trans-eQTL were identified by BGW-TWAS. Tool Available
from https://github.com/yanglab-emory/BGW-TWAS .

Note: Postdoc position is available now in YangLab (https://yanglab-emory.github.io/) for 
studying multi-omics data of complex diseases. 

Simulation Results
Considered 1,269 cis and 21,372 trans SNPs, with 499 training and 1,209 test sample
size, gene expression heritability 0.2, and various proportion of contribution from cis-
eQTL (0, 0.4, 1.0) as shown in X-axis in Figure 1.
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Figure 1. Compare prediction accuracy of gene expression by Test R2 (A) and TWAS power (B) 
to alternative TWAS methods [2, 3] using only cis-eQTL.

Figure 2. Distribution of IJKLM estimates of 
Prob(NO ≠ M), O ∈ (QRS, TUVWS).

Application Studies of AD
• Estimated cis- and trans- eQTL effect sizes of 14K genes for 

postmortem brain tissues.
• Meta-analysis with BGW-TWAS p-value per study for 

ROS/MAP and MCADGS  individual-level GWAS data of AD.
• BGW-TWAS using IGAP summary-level GWAS data of AD.

Application Results
• Different posterior distribution was identified for the 

probabilities of being a cis- or trans- eQTL (Figure 2).
• Gene ZC3H12B on Chromosome X (Table 1) driven 

completely by trans-eQTL near APOC1 (Table 2) was 
identified by BGW-TWAS.

• Thirteen significant genes including ZC3H12B were 
identified by BGW-TWAS with IGAP summary-level 
GWAS data (Table 3).
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Table 3. Significant genes identified by BGW-TWAS using IGAP GWAS 
summary statistics of AD.

Table 2. Trans-SNPs with top five NTUVWS > M. MMZ for gene ZC3H12B.

Table 1. Significant genes identified by BGW-TWAS using 
individual-level GWAS data of AD from ROS/MAP and MCADGS.
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