






The Association Between Genetic Variants of GC Gene at 4q13.3 
and Vitamin D Concentrations in Adult Females
Abstract
BACKGROUND: Vitamin D binding protein plays an important role in transporting vitamin D and its metabolites to target tissues. It is encoded by the GC gene which lies on chromosome 4q13.3. Several genome-wide associations studies have established a significant association between genetic variants of the GC gene and circulating vitamin D concentrations. 

OBJECTIVE: This study aims to determine the association of polymorphisms of GC gene with vitamin D serum concentrations in young healthy Arab females. 

METHODOLOGY: 214 female subjects from Qatar University were enrolled in this cross-sectional study. They were divided in two groups based on vitamin D levels, optimal (≥30 ng/mL) and sub-optimal (<30 ng/mL). The serum vitamin D concentrations and other biomarkers (such as glucose, insulin, triglycerides, IL-6, and lipid profile) were assessed. TaqMan assay was used to perform genotyping of the following SNPs (rs2298850, rs3755967, rs2282679, rs7041, rs1155563, and rs17467825) of GC gene by RT-PCR. The data were analyzed using SPSS software. 

RESULTS: The mean age of the participants was found to be 21.97 years. Out of these 214 subjects, only 182 subjects were included in this study. The data showed that 14.8% were found to have optimal vitamin D levels and 85.2% with sub-optimal levels. All studied SNPs were in HWE except two SNPs (rs7041 and rs1155563). Using the dominant model for rs2298850, the odds ratio to have low vitamin D is 1.48 with 95% CI (0.56-3.90) and p=0.419. Similarly, rs3755967 has a risk of 1.62 with 95% CI (0.64-4.06) and p=0.294; rs2282679 has an odds ratio of 1.32 with 95% CI (0.52-3.33) and p=0.549; and rs17467825 with a risk of 1.48 with 95% CI (0.59-3.73) and p=0.40. It was also found that the genotypes for vitamin D levels had no significant difference (p>0.05) for all study subjects. Linear regression analysis of vitamin D levels showed no significant association (p>0.05) with the variants of GC gene in their dominant model and with non-genetic factors, including BMI, waist circumference, HDL, and triglycerides. 
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CONCLUSION: The current data shows no significant association between risk alleles of SNPs (rs2298850, rs3755967, rs2282679, rs7041, rs1155563, and rs17467825) with vitamin D levels. Further studies are recommended to study other variants of the GC gene associated with vitamin D deficiency in Qatar. 

