
Search for inhibitors of the galactosyltransferase β4GalT7 by High Throughput 

Screening: towards a specific substrate reduction therapy in mucopolysaccharidoses 

Mucopolysaccharidoses (MPS) are a group of rare inherited lysosomal storage disorders caused by 

defects in the degradation of glycosaminoglycans (GAG). Each of the 7 types of MPS is due to the 

deficiency of a single lysosomal enzyme resulting in cell damage progressively affecting multiple 

organ systems in particular the central nervous system (CNS), leading to neurocognitive impairment 

and early mortality. Neuropathological symptoms are refractory to the two main treatments for MPS 

patients i.e. stem cell transplantation and enzyme replacement therapy. An alternative option is 

substrate reduction therapy (SRT) employing small inhibitors of GAG synthesis, but no specific SRT 

is yet available. Objective-To design a specific SRT strategy by targeting the glycosyltransferase 

β4GalT7, a key enzyme implicated in the early steps of GAG synthesis. We shall search for potent 

inhibitors of this enzyme to reduce GAG formation and in turn their lysosomal accumulation, in 

particular in the CNS. Rationale-We and others have developed structure-guided inhibitors of 

β4GalT7 that reduce GAG synthesis in vitro and in cellulo, but with relatively low inhibitory potency. 

We propose here an alternate strategy for drug discovery ie to conduct High Throughput Screening 

(HTS) of chemical compound libraries using a fluorescence-based assay recently patented by the 

MolCelTEG team. Methodology-The “Glyco-Fluo” technology is based on the use of xylose labeled 

with the fluorescent probe N-methylanthranylate (N-MANT), whose signal intensity depends upon the 

hydrophobicity of its environment. The assay has been set up for screening by fluorescence resonance 

energy transfer (FRET) through competition between the fluorescent probe and the ligands towards 

the purified recombinant β4GalT7. Following miniaturization and automation of the assay, the 

Prestwick Chemical Library and a subset of about 6000 compounds of the French Chemical library 

will be used in a two rounds screening. Five to 50 confirmed hits will then be tested as inhibitors of 

β4GalT7 activity in vitro and of GAG synthesis in cell-based systems including MPS patients 

fibroblasts for lysosomal markers. Simultaneously, a structurebased virtual screening approach using a 

“knowledge-driven” search will be conducted. Aggregating outputs of experimental and in silico 

screening should lead to the most promising “druggable” candidates. 

This project will lay the foundations to the first specific ERT strategy in the treatment of MPS and 

circumvent the major limitations of current therapeutics ie their inability to treat neurological 

dysfunctions of this life-threatening group of diseases. Potent inhibitors of GAG synthesis will also 

provide valuable tools to explore the diverse functions and roles of GAG in MPS. 

We gather a high quality consortium including P Villa (PBCIS platform), B Maigret/D Ritchie from 

LORIA (Virtual screening) and B Bigger (MPS Reference Center UK), a great asset for the success of 

the project. 

 

 

 

 

 

 

 


