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Objectives: Mucopolysaccharide (MPS) disorders are the result of primary defects in lysosomal 

enzymes. Depending on the specific gene defect, the catabolism of one or more of the MPS is 

blocked, leading to the accumulation of the corresponding glycosaminoglycan (GAG) 

substrate(s). The primary objective of this research project was to evaluate the GAG urinary 

excretion and the relationship with disease severity, response to treatment and the impact of co-

morbidities in mucopolysaccharidoses, such as Hurler/Scheie (MPS I/H, I/S, IH/S), Hunter (MPS 

II), Sanfilippo (MPS III), Morquio (MPS IV) and Maroteaux-Lamy (MPS VI) syndromes. We 

thus developed and validated a quantitative multiplex methodology for the analysis of urine 

samples using ultra-performance liquid chromatography coupled to tandem mass spectrometry. 

Dermatan sulfate (DS), heparan sulfate (HS), keratan sulfate (KS), and chondroitin sulfate (CS) 

disaccharides were specifically targeted.  

Method: A methanolysis was performed by adding methanol-HCl·3N to a dried urine sample, 

followed by heating at 65°C for 60 min. After evaporation under nitrogen, the residue was 

dissolved in 200 µL of a solution containing deuterated internal standards which were 

synthesized in-house. Two µL were injected onto an Acquity I-Class UPLC coupled to a Xevo 

TQ-S MS (Waters Corp).  

Results: Our results showed an efficient differentiation between MPS patients and controls. High 

sensitivity and good resolution allowed the detection of low quantities of GAGs. Only 25 µL of 

urine from MPS patients were used to perform the analysis. Due to specific GAG profiles, each 

MPS type was well characterized, except for MPS I and II patients who presented similar GAG 

excretion profiles.  

Conclusions: This rapid and efficient UPLC-MS/MS method will also allow correlation studies 

to better comprehend the underlying pathophysiology of MPS disorders.  


