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4. Rationale:  
 



The contribution of common variants in the LDL receptor (LDLR) gene to coronary heart disease 
(CHD) risk has been recently documented (Kathiresan, Melander et al. 2008; Polisecki, Muallem 
et al. 2008; Willer, Sanna et al. 2008). Single nucleotide polymorphisms (SNPs), particularly those 
located in a regulatory region of the gene, may subtly affect the atherosclerotic process and/or 
progression through changes in the clearance of LDL cholesterol or by other, yet unknown 
mechanisms.  
 
We previously demonstrated that SNPs in the regulatory region of LDLR are associated with 
incident CHD in ARIC African American individuals (Franceschini et al., submitted, ARIC 
ms#1065). In particular, CHD events were increased in African Americans with the rs1433099 T 
allele. Carrying 1 or 2 copies of the LDLR  rs1433099 T allele was associated with 23% and 47% 
increased in CHD compared with carrying no copies of the T allele (hazard ratio [HR] 1.23, 95% 
confidence interval [CI] 0.93, 1.62, and HR 1.47, 95%CI 1.09, 1.98, for 1 and 2 copies of the T 
allele, respectively).The association was independent of baseline serum lipid measures, raising the 
question whether the SNP effects are due to arterial wall lipid deposition.  
 
We propose to study the association of LDLR SNPs with morphology of carotid artery plaques, in 
data from the ARIC Carotid MRI Study. We are particularly interested in the following features: 
presence of lipid core, maximum lipid core area and total lipid core volume, and mean cap 
thickness.  

5. Main Hypothesis/Study Questions:  

Study Questions/Hypotheses  
 

1. LDLR gene variants (rs1433099 and rs2738466) are associated with carotid artery wall and 
plaque characteristics.  
 
2. LDLR gene variants are associated with wall thickness, presence of a lipid core, maximum 
lipid core area, total lipid core volume, and fibrous cap thickness. 
 

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).  
 
The analyses will be conducted on data from the ARIC Carotid MRI study of white and African 
American individuals with available genotyped data for the LDLR  polymorphisms.  
 
Study design: cross-sectional, race-stratified analyses of the association of LDLR polymorphisms 
with carotid artery wall and plaque characteristics (i.e., presence of a lipid core, maximum lipid 
core area and total lipid core volume, and fibrous cap thickness. 
 
Exposure: Two SNPs in the regulatory region of LDLR (rs1433099 and rs2738466).  
 
Outcomes: carotid artery wall and plaque characteristics (i.e., presence of a lipid core, maximum 
lipid core area and total lipid core volume, and fibrous cap thickness. 
 



Genotyping: Two SNPs in the 5' region of the 3'UTR regulatory region of LDLR [rs1433099 (C/T) 
and rs2738466 (A/G)] were genotyped using TaqMan assays. The SNPs are separated by 0.1 Kb 
and are in complete linkage disequilibrium (LD) in HapMap CEU (D’=1.00, confidence bounds 
0.67 to 1.00) and YRB samples (D’=1.00, confidence bounds 0.81 to 1.00). 
 
Statistical analyses: All SNPs will be tested for significant deviation from Hardy-Weinberg 
equilibrium (HWE) in race-stratified samples, using an alpha=0.001 and the Exact test 
(Wigginton, Cutler et al. 2005). Quantitative trait distributions will be inspected for normal 
distribution. We will fit linear regression models in race-stratified samples (SAS 9.1) using 
general genetic models (2-degree of freedom test, df), adjusting for covariates as described below. 
All analyses will be adjusted for the effects of age, sex, and their interactions and study center, 
within each race-stratified population sample.  
 
We will fit models adjusting for hypertension, type 2 diabetes, body mass index and smoking 
exposure, baseline LDL and HDL levels. We will use logistic regression methods to test for the 
association of LDLR SNPs and the qualitative measures of carotid artery morphology.  All 
analyses will incorporate the appropriate weights to account for the stratified probability sampling 
utilized by the ARIC Carotid MRI study. 
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