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Abstract

Osteogenesis imperfecta (OI) is a heritable disorder of connective tissue characterized by the
presence of bone fragility and fractures. The clinical manifestations vary from mild to severe perinatal
lethal. Associated anomalies include short stature, dentinogenesis imperfecta, and blue sclerae. The
precise occurrence of OI in Thailand is not known but an estimated worldwide prevalence is between
1/25,000 to 1/100,000. OI can be divided by mode of inheritance to those inherited in an autosomal
dominant fashion, including mutations in COLIAI and COLIA2, whereas mutations in collagen-
modifying enzymes and chaperones (CRTAP, LEPREI, PPIB, and SERPINHI), mineralization defect
(SERPINFI) and a mutation in OSX resulted in autosomal recessive OI.

In this proposal, we propose to study an OI family with pedigree consistent with an X-linked
recessive mode which has never been previously reported in the literature. This family includes at least 6
living affected male patients and at least 4 living female carriers. We visited the family members for
detailed information such as history, physical examination and pedigree analysis. After informed consent,
sample collection and laboratory investigations were performed. The level of X-inactivation (Xi) using a
methylation assay showed that all of the four obligate carriers showed skewed X-inactivation which
supported that the disease is inherited as an X-linked pattern. We further PCR-amplified X-chromosomal
region using panel 28 of ABI Prism Linkage Mapping Sets-MD10 Version 2.5. Maximum LOD score
using the deduced genotyping of unavailable members was 3.31 at marker DXS987. Fine mapping was
performed to narrow down the critical region using additional 22 microsatellite markers, defining the
critical region down to 18.8 Mb in size, which includes almost 200 genes.

Interestingly, due to the fact that there have been no reports of familial OI with X-linked
inheritance, together with no genes on X chromosome were identified to be a causative gene for Ol, we
now narrow down the critical region into 18.8 Mb. The X-linked OI locus is now narrow down to Xp22.3-
21.2. We expect to identify the causative gene in the next project by next generation sequencing which
will extend the current knowledge of normal human bone development and may contribute to other forms

of bone diseases.



