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ABSTRACT
Background and aims: Glyoxalase 1 (Glo1) catalysed the metabolism of methylglyoxal and thereby prevents the formation of quantitatively major protein and nucleotide advanced glycation endproduct formation, hydroimidazolone MG-H1 and imidazopurinone MGdG, respectively. In cancer, increased Glo1 expression is permissive for high glycolytic rate and tumour growth and also mediates multidrug resistance (MDR) in cancer chemotherapy. Increased Glo1 expression is linked to increased GLO1 copy number and expression of transcription factor Nrf2. In this study we examined factors linked to Glo1 expression in human tumour cell lines and association of Glo1 expression to the effectiveness of clinical breast cancer treatment. 
Materials and methods: Expression data in human tumour cells lines was accessed from the Cancer Cell Line Encyclopaedia (CCLE; https://portals.broadinstitute.org/ccle) – a transcriptomic database of 1043 human tumour cell lines. Glo1 expression and breast cancer survival was analyzed by the Kaplan Meier plotter analysis tool (http://kmplot.com/analysis/) where data on endocrine and/or chemotherapy treatment and relapse-free survival of 3951 breast cancer patients is available.
Results: In the CCLE database, Glo1 expression correlated positively with GLO1 copy number (r = 0.43, P=3.9x10-44 P<0.01) but not with expression of glyoxalase 2 (HAGH), Nrf2 not the Nrf2 antagonist, KEAP1. Increased GLO1 copy number was of highest prevalence in breast cancer cell lines (35%) where Glo1 expression also correlated positively with GLO1 copy number (r = 0.57,P=0.0001 P<0.01; n = 59), We therefore explored the association of Glo1 expression to survival in clinical breast cancer.
     For breast cancer patients of all genotypes receiving endocrine and/or chemotherapy, increased Glo1 expression was a negative survival factor (hazard ratio 1.38, logrank P = 3 x 10-8); median relapse-free survival was 185 and 217 months for high and low Glo1 expression, respectively. The effect was larger for estrogen-receptor-positive (ER+) cancer: hazard ratio 1.62, logrank P = 2 x 10-8; median relapse-free survival was 163 and 217 months for high and low Glo1 expression, respectively (n = 2061). The highest effect was for ER+ cancer with tamoxifen treatment: hazard ratio 1.8, logrank P = 2 x 10-4; median relapse-free survival was 85 and 148 months for high and low Glo1 expression (n = 740).
Conclusion: Increased GLO1 copy number is a determinant of increased Glo1 expression in human tumour cell lines with high prevalence in breast cancer lines. Increased Glo1 expression is a negative survival factor in endocrine/chemotherapy treatment of clinical breast cancer, consistent with a role for Glo1 in MDR.
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