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Abstract: 

Genetic variations in the pregnane X receptor (PXR) may contribute to the known interindividual variability of cytochrome P450 3A4 activity (CYP3A4). We have previously shown that 3 linked PXR single nucleotide polymorphisms (SNPs) (g.252a>g, g.275a>g and g.4760g>a) significantly predict (P<0.05) oral midazolam (MDZ) clearance in a mixed race/ethnicity population (n=26). Moreover, human livers with high PXR mRNA levels were a significant predictor of high MDZ 1’-hydroxylation (P<0.05). We hypothesized that SNPs in the 3’untranslated region (UTR) of the PXR gene may alter PXR function through effects on mRNA stability and translation efficiency, thereby affecting CYP3A activity. Phenotype-genotype studies were conducted using 

53 human livers and 26 healthy volunteers using MDZ 1’-hydroxylation and clearance, respectively as CYP3A-specific probes. Sequencing of the PXR 3’UTR revealed 14 SNPs (3 novel). Initial univariate analysis of the 

14 SNPs did not reveal any significant phenotype-genotype associations in the human livers. In contrast, the g.10333 g>a variant (ANOVA, P<0.05; 0.4 variant allele frequency) was a significant predictor of oral MDZ clearance in the mixed race population with lower mean activities in 10333 gg subjects (17.0±1.5 mL/min/kg, n=11) compared with 10333 ga (30.7±1.3 mL/min/kg, n=9) and 10333 aa subjects (32.3±1.9 mL/min/kg, n=6). Five major haplotypes (frequencies of 0.36, 0.16, 0.08, 0.06, and 0.06) were identified containing 8 common 3’UTR SNPs and the 3 linked PXR SNPs. Two haplotypes were significant predictors of oral MDZ clearance (P<0.05, ANOVA). Those subjects who carried haplotype 2 [ggggccaggcc] exhibited higher mean midazolam clearance (28.9±1.6 mL/min/kg, n=12) than noncarriers (19.6±1.7 mL/min/kg, n=14). Moreover, those who carried haplotype 3 [aaaactaggat] also exhibited higher oral midazolam clearance (35.6±1.8 mL/min/kg, n=6) versus noncarriers (21.5±1.6 mL/min/kg, n=20). Several novel PXR SNPs and associated haplotypes were identified, which may be predictive of oral midazolam clearance.
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