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Genome-wide association studies (GWAS) have successfully identified the 
associations between genetic variants (SNPs) and volumetric traits of subcortical 
brain structures [1][2]. However, GWAS do not provide further biological 
mechanism (e.g. the alteration in gene expression) underlying these associations. 
To bridge this gap in GWAS data analysis, tissue-specific transcriptome analysis 
such as S-Predixcan was developed [3]. It integrates the summary statistics from 
GWAS and elastic-net prediction models linking variants to gene expression to 
detect genes with expression levels associated with traits. Since gene expression 
alterations in brain structures can lead to abnormal behavior and diseases, the 
identification of such genes may help uncover the mechanisms of brain disorders.
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S-PrediXcan was conducted to detect genes which potentially influence human
subcortical brain structures and intracranial volume (ICV). Input materials for
the analysis included GWAS summary statistics of the volumes of seven
subcortical brain structures and ICV [2]. Another required input was trained
prediction models using elastic-net from GTEx transcriptomes of thirteen brain
tissues [3]. The prediction models included the weights (correlation observed vs.
predicted with FDR<0.05) and SNP covariances which can be downloaded from
http://predictdb.org/. Prediction models from thirteen GTEx brain tissues were
applied to each of the GWAS summary statistics of seven brain subcortical
structures and ICV (Figure 1). Bonferroni correction was used for all gene-tissue
pairs as follows: keep p < 0.05/number of genes per tissue tested.

The statistically significant genes were found to be associated with three brain volumes: ICV, Hippocampus and Putamen (Figure 2). Among 
these associations, 22 significant ICV-gene associations (involving 7 genes and 10 brain tissues); 2 significant putamen-gene associations 
(involving 2 genes and 2 brain tissues); 1 significant Hippocampus-gene association (involving1 gene and 1 brain tissue) were identified. 
Some findings have been previously reported to alter human subcortical brain structures. TESC was found to highly associate with
Hippocampal volume [1]. ARL17A, CRHR1, LRRC37A2, PLEKHM1, SPPL2C, WNT3, FAM215B were all found to influence total brain volume 
and potentially cause mental heath traits [4]. Additionally, novel genes associated with human subcortical brain structures and ICV were 
also identified by S-PrediXcan. SKIV2L was found to highly expressed in many brain regions with its popular role in determining RNA 
structure and metabolism [5]. MYLK2 was also found to express in brain at a medium level, its functions mainly relate to protein kinase 
activities [5].

In this study, we performed S-Predixcan, a tissue-specific transcriptome analysis to predict potential genes influencing human subcortical 
brain structures. The results suggested several highly associated genes which were previously reported by another types of analysis. This 
further confirms S-PrediXcan, along with its several advantages, precisely identifies potential genes associated with complex traits. The 
analysis also suggested novel genes potentially influence human brain structure. This provides important insights into genetic mechanisms 
of brain development and disease. 

4. CONCLUSIONS
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Figure 1: Framework of S-PrediXcan analysis

Figure 2. S-PrediXcan result. Heatmap shows the genes highly associated with (A) ICV; (B) Putamen and (C) Hippocampus. X axis represents GTEx brain
tissues, y axis represents genes, * represents genes significant associated with the phenotypes based on Bonferroni correction
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