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To understand the roles of Golgin and glycosaminoglycans (GAGS) in
hereditary skeletal and skin disorders, Gorab-knockout mice were utilized for the analysis. We
revealed that dermatan sulfate was significantly reduced in the knockout mice compared to the
wild-type mice. We have identified mutations in EXTL3, CSGALNACT1, and B3GAT3, which caused
spondylo-epi-metaphyseal dysplasia with immunodeficiency, a mild skeletal dysplasia with joint
laxity, and severe osteopenia with fractures, respectively. Mutations in CHST14 cause a
Ehlers-Danlos syndrome musculocontractural type 1. Dermatan sulfate was not detected in the urine of

patients with mutations in CHST14. These results suggest that the quantification of dermatan
sulgate in urine is applicable to an initial diagnosis of dermatan sulfate-defective Ehlers-Danlos
syndrome.
These results indicate that defects in Gorab and GAG-biosynthetic enzymes are responsible for the
normal development of bone and skin.
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