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4. Rationale: Genomewide association studies (GWAS) revealed associations of steroid 

metabolites levels with genetic variants in SLC22A24 (Solute Carrier family 22 member 24) in 

populations of European ancestry.  In particular, steroids (e.g. progesterone) and glucuronide 

conjugates of steroids (e.g. androsterone glucuronide, etiocholanolone glucuronide, pregnanediol 

glucuronide) are among the metabolites that are significantly associated with SNPs in SLC22A24 

(p<5x10-8) (PMID: 26014426, 29362361, 28263315). The human SLC22A24 has been 

designated an “orphan” transporter.  In this study, we demonstrate, for the first time, that human 

SLC22A24 transports sulfate and glucuronide conjugates of steroids as well as bile acids. In 

addition, we show that a common polymorphism of SLC22A24, i.e. a non-sense variant 

(Tyr501STOP, rs11231341) has no transport activity in an in vitro cell-based transporter study. 

The goal of this proposal is to replicate the previous GWAS findings for the associations of 

SLC22A24, in particular rs11231341, with the steroid metabolites in ARIC European 

populations and African American populations.   

 

5. Main Hypothesis/Study Questions: 

We hypothesize that the reduce function SLC22A24 will reduce the levels of the steroids, bile 

acids and the conjugates of steroid metabolites in both European and African Americans in 

ARIC cohort.   

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of 

interest with specific reference to the time of their collection, summary of data analysis, 

and any anticipated methodologic limitations or challenges if present). 

 

Study design:  

 This study is a cross-sectional study design using information from both European and African 

Americans in the ARIC study visit 1.   

 

Exclusion criteria:  

The individuals will be excluded from this study, whose metabolites data and exome sequencing 

information are missing, as well as other covariates.  

 

Variables:  

Outcome variables: androsterone glucuronide, etiocholanolone glucuronide and pregnanediol-3-

glucuronide 

Covariates: Age, sex and principal components. 

Genetic variation: functional variants in SLC22A24, specifically rs11231341. 

 

Statistical analysis: single SNP analysis using linear regression with an additive model.  
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