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Background 
Glyoxalase I (GLO1) is the rate-limiting enzyme in the detoxification of the reactive 
methylglyoxal (MGO) into D-Lactate. MGO is a major precursor of advanced 
glycation endproducts (AGEs). MGO stress - the accumulation of MGO and AGEs - 
is associated with the progression of diabetes and diabetes complications. Because 
genetic variation in the GLO1 gene may alter the expression and/or the activity of 
GLO1, we examined the association of single nucleotide polymorphisms (SNPs) in 
the GLO1 gene with GLO1 expression and markers of MGO stress.  
 
Methods 
We used data from individuals of the Cohort on Diabetes and Atherosclerosis 
Maastricht [CODAM Study, n=546, 60±7 years, 25% T2DM]). Independent variables 
were nine tag SNPs that cover the common GLO1 gene variation, genotyped using 
the ABI-PRISM-7900HT sequence detection system. Outcome variables were 
circulating GLO1 mRNA measured using qPCR, concentrations of MGO in fasting 
plasma and after an oral glucose tolerance test, concentrations of D-Lactate in 
fasting plasma and urine, and the MGO-derived AGEs Nε-(carboxyethyl)lysine (CEL) 
and Nδ-(5-hydro-5-methyl-4-imidazolon-2-yl)-ornithine (MG-H1) in fasting plasma and 
urine, all measured via UPLC-MS/MS. Outcome variables were standardized and 
compared across genotypes using linear regression, adjusted for age, sex, and 
glucose metabolism status. 
 
Results 
Concentrations of MGO, D-Lactate, and AGEs in plasma and urine did not differ 
across genotypes of the nine SNPs. SNP4 (rs13199033) was associated with GLO1 
expression (standardized beta AT versus AA=-0.29, p=0.02 and TT versus AA=-0.39, 
p=0.3). Similarly, SNP13 (rs3799703) was associated with GLO1 expression 
(standardized beta AG versus GG=0.17, p=0.14 and AA versus GG=0.36, p=0.005). 
However, these associations were no longer significant after correction for multiple 
testing with FDR.  
 
Conclusion 
After correction for multiple testing, polymorphisms of GLO I were not associated with 
GLO I expression or markers of MGO stress. This suggests that these SNPs are not 
functional, although activity/expression might be altered in other tissues.  
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