
:
Arylsulfatase B regulates adipose tissue expandability through remodelling of the adipocyte glycocalyx and growth factor signalling.

Aim:
Adipose tissue expands through increases in adipocyte size (hypertrophy) or number (hyperplasia). Hyperplasia is generally considered metabolically protective, whereas excessive hypertrophy reflects the upper limit of adipose tissue expandability and is associated with lipid spillover contributing to systemic insulin resistance and cardiometabolic disease. Here we aimed to identify molecular mechanisms regulating adipocyte hypertrophy and hyperplasia.

Method:
Adipose tissue from 412 Diversity Outbred Australia (DOz) mice, a genetically heterogeneous mouse population, was extensively phenotyped. Histological analysis was employed to quantify adipocyte size. In a subset of 282 mice, we performed quantitative proteomics of inguinal white adipose tissue (iWAT). 

Results:
Genetic mapping of adipocyte size and protein abundance revealed a genetic variant on chromosome 13 associated with smaller adipocytes and increased abundance of arylsulfatase B (ARSB) and hexosaminidase B (HEXB), indicating a causal gene-protein-trait relationship. Both enzymes participate in the turnover of glycosaminoglycans (GAGs), which are protein-bound polysaccharides that regulate the extracellular matrix. Glycomic profiling revealed an inverse association between adipocyte size and the sulphation of Heparan sulphate, a GAG known to regulate growth factor binding at the cell surface. Consistent with this mechanism, ARSB silencing in 3T3-L1 adipocytes resulted in increased adipocyte size, reduced heparan sulphate sulphation, and impaired anti-adipogenic PDGF signalling. 

Conclusion:
These results identify ARSB and HEXB as key regulators of extracellular GAG remodelling that influence adipocyte size via the regulation of growth factor signalling. Altering the extracellular landscape of adipose tissue may represent a novel strategy to enhance adipose tissue expandability and mitigate obesity related cardiometabolic disease.


