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Background : Schmid metaphyseal chondrodysplasia (SMCD) is an autosomal dominant inherited disease and
is the most common from of the metaphyseal chondrodysplasia. Type X collagen, a member of the short-chain
family, is a distinct extracellular matrix protein. The collagen X molecule is a homotrimer with a single short
triple-helical domain flanked at either end by non-collagenous domain called NC 1 (carboxy-terminal). NC 1
is thought to be important both in the initial trimerization and alignment of the triple helix and in the
macromolecular assembly of the type X hexagonal lattice. The collagen X expression and deposition in the
matrix are essential for normal bone development, especially in endochondral ossification.
Since mutations in the type X collagen gene (COLIOA 1) were considered likely to cause endochondral
ossification abnormality, Warmant et al. analyzed COL10A 1 from patients showing clinical signs of various
kinds of osteochondrodysplasia. They identified a 13bp deletion mutation in COL10A 1 in a large family with
SMCD. Since then, 9 other nonsense, frameshift and missense mutations have been identified in COL10A 1 of
SMCD patients. Strikingly, all 10 mutations affect the NC 1 domain and 3 deletions started from the same
nucleotide (nt. 1856, numbering from Thomas et al) .
Aim : To identify mutation in the COL10A 1 gene in a Japanese SMCD family, members of which carry an
autosomal dominant pattern of inheritance of clinical findings. To study change in the characteristics of the
changed aminoacid residue in the non-collagenous domain of COLXA 1.
Case and method :
Case : The patient presented at the age of 3 years with waddling gait and genuvarum. From the age of seven,
she started to complain of pain in her left hip joint, the severity of which led to her admission to the Hyogo
Nojigiku Hospital for Disabled Children at the age of 8. X-ray analysis revealed bilateral coxa-vara with short
femoral neck and widened lower femoral metaphysis. Her height was 113. 7 cm (below - 2 SD) at the age of
8 . Her lower limbs were found to be unusually short, but she had no apparent scoliosis and was otherwise

healthy. She was diagnosed as a case of SMCD. The patient’s father was also noted to be short, and X-ray
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analysis again revealed bilateral coxa-vara. Her elder brother also showed same clinical features. Autosomal
dominant inheritance of mild short-stature, genu varum and coxa-vara was noted. Both were diagnosed as
SMCD cases.
Methods : As all mutations reported so far in SMCD patients affect the sequence of the NC 1 domain of
collagen X, the region COL10A 1 encoding this domain was amplified by PCR as described by Mclntosh et al.
and the amplified product was subjected to DNA sequence analysis after subcloning into PGEM 7 Zf (+)
(Promega Co. Madison, WI).
Results : Subcloning and analysis of the 490 bp long amplified product encompassing nt 1743 to 2232 from
the patients’ genome revealed two kinds of clones having either a T or a C at the 1951 the nucleiotide of
COL10A 1. The T1951C nucleotide change creates a new restriction recognition site for Acil enzyme.
Digestion of the amplified product from the index case with Acil produced three bands suggesting that the
patient is heterozygous for the mutation. The same pattern of heterozygocity was detected in the affected family
members. The mutation causes an aromatic and hydrophobic tryptophan at  651th residue to be replaced by a
basic and hydrophilic arginine (W651R).
Conclusion : Among 11 COL10A 1 mutations reported in SMCD, T1951C in this index family is unique.
Change in the characteristic of the aminoacid residue in non-collagenous region of COL10A 1 might disturb the
trimerization of collagen X and then the endochondral ossification of the long. The W651R has same chinical

impact as W615X.
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