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Skeletal dysplasia with multiple dislocations are severe disorders characterized by dislocations of hips, 

knees, elbows and fingers, scoliosis, short stature and a variable combination of cleft palate, teeth anomalies, 
heart defects, intellectual deficiency and obesity. More than 6 recessive disorders, including Desbuquois dysplasia 
and Larsen of Reunion island syndrome have been described so far. 

In 2009, we identified mutations in CANT1 which encodes a UDP soluble nucleotidase in Desbuquois 
dysplasia type 1. We then identified mutations in Xylosyltransferase gene (Xylt1) in Desbuquois dysplasia type 2. 
XYLT1 participates in the biosynthesis initiation of proteoglycans (PG) glycosaminoglycan (GAG) chains by 
transferring a xylose to specific Serine residues of the core protein. This steps is then followed by the addition of 
2 galactoses and one glucuronic acid via the action of the galactosyltransferase I and II and the 
glucoronosyltransferase I to form the common linker region. Mutations in the genes coding for all those three 
enzymes lead to skeletal dysplasia with multiple dislocations, as we shown for example for B4GALT7, encoding 
the Galactosyltransferase I, in Larsen of Reunion island syndrome. Furthermore, mutations in genes coding for 
enzymes implicated in GAG chains elongation, such as CHST3 or CHSY1, have also been identified in patients with 
this type of skeletal dysplasia. 

In all cases, we observed in patient fibroblasts PG synthesis impairment, supporting a common 
physiopathological basis in skeletal dysplasia with multiple dislocations.  

More recently, we identified, in patients presenting with a skeletal dysplasia with multiple dislocations 
associated with an amelogenesis imperfecta (congenital tooth enamel defect), homozygous mutations in SLC10A7 
encoding a transporter of unknown substrate from the SLC family implicated in cytosolic calcium homeostasis. To 
further understand the function of SLC10A7 and to clarify the impact of the GAG biosynthesis impairment on the 
endochondral ossification process, we developed a Slc10a7-deficient mouse model that mimics the human 
phenotype. 
 In both patient cells and mouse tissues, we demonstrated a specific impairment in Heparan sulfate (HS) 
PG biosynthesis. Furthermore, our first analyses on Slc10a7-deficient mouse model growth plates suggest an 
impairment of chondrocyte differentiation and maturation processes responsible for an advanced ossification.  

The first aim of the project is understand the specific consequences of a GAG biosynthesis defect on 
endochondral ossification processes and to further characterize the chondrocyte maturation impairment 

observed in the Slc10a7-deficient mouse model in vitro and in vivo.  

In parallel, we demonstrated that SLC10A7 deficiency was associated with an intracellular calcium 
accumulation in patient cells. As it is known that variation of divalent ions (such as calcium) concentration in the 
Golgi might affect the PG biosynthesis, we hypothesized that the altered intracellular calcium homeostasis in 
SLCA10A7 deficient cells was responsible for the HS biosynthesis observed. Based on that, we were able to restore 
the HS biosynthesis defect in patient cells by treating them with manganese, used to reduce calcium concentration 
in the Golgi. 

The second aim of the project is to test this new therapeutic approach on the Slc10a7-deficient mouse 

model. 



 
 

Lab members 
 

5 researchers (INSERM or Paris Descartes University), 5 graduate students, 4 Postdoc, 3 technical staff 
4 MD from the reference center for skeletal dysplasia also involved in clinical trials 
Lab members involved in the project :      Celine HUBER, IR INSERM; Johanne DUBAIL, PostDoc 
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