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ABSTRACT

The subject of this thesis is the molecular genetic study of idiopathic
hyperphosphatasia. The work in this thesis describes linkage analysis,
mutation screening of candidate genes and the functional analysis of
mutant proteins expressed in patients with a clinical diagnosis of idiopathic

hyperphosphatasia.

Idiopathic hyperphosphatasia is an autosomal recessive bone disease
characterized by excessive bone resorption and bone formation. Affected
children are normal at birth but develop deformities of long bones, kyphosis
and acetabular protrusion with increasing severity as they pass through
adolescence. There is considerable variability in phenotype, with some
cases diagnosed in infancy and others in later childhood. A genome-wide
search of a New Zealand family affected by idiopathic hyperphosphatasia
suggested linkage to a locus on the long arm of chromosome 8 (8g24). The
gene TNFRSF11B encoding osteoprotegerin (OPG), which lies within 8g24,
was an obvious candidate gene given the critical role of OPG in regulating
osteoclast development. Mutation screening of this gene indicated an
apparent disease-causing mutation in exon 3 in affected individuals of the
New Zealand family. Subsequently eight families, recruited by the members
of the Idiopathic Hyperphosphatasia Collaborative Group in Turkey,
Germany, Argentina and the United Kingdom were also screened for
mutations in the TNFRSF11B gene. Recombinant wild-type and mutant OPG
cDNAs were expressed in human epithelial kidney cells, and secreted OPG
was collected from the conditioned medium. In vitro measurements of

osteoclastic bone resorption showed that wild type OPG suppressed bone



resorption, whereas the mutant forms did not, confirming them to be

inactivating mutations.
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MEDICAL TERMINOLOGY

Acetabular protrusion

Protrusion of the cup-shaped cavity at the
base of the hipbone into which the ball-
shaped head of the femur fits.

Calcified

To make calcareous by deposit of calcium
salts

Cancellous

Having a porous structure made up of
intersecting plates and bars that form small
cavities or cells

Cartilage

A usually translucent somewhat elastic tissue
that composes most of the skeleton of
vertebrate embryos and except for a small
number of structures (as some joints,
respiratory passages, and the external ear) is
replaced by bone during ossification in the
higher vertebrates

Chondrocytes

A cartilage cell

Collagen

An insoluble fibrous protein of vertebrates
that is the chief constituent of the fibrils of
connective tissue (as in skin and tendons)
and of the organic substance of bones and
yields gelatin and glue on prolonged heating
with water

Connective tissue

A tissue of mesodermal origin rich in
intercellular substance or interlacing
processes with little tendency for the cells to
come together in sheets or masses

Endocrine system

The glands and parts of glands that produce
endocrine secretions, help to integrate and
control bodily metabolic activity, and
include especially the pituitary, thyroid,
parathyroids, adrenals, islets of Langerhans,
ovaries, and testes

Endocrinopathy A disease marked by dysfunction of an
endocrine gland

Euchromatic The genetically active portion of chromatin
that is largely composed of genes

Fusiform Tapering toward each end

Granulocyte A polymorphonuclear white blood cell (as a
basophil, eosinophil, or neutrophil) with
granule-containing cytoplasm

Hematopoiesis The formation of blood or of blood cells in
the living body -- called also hemopoiesis

Interferon Any of a group of heat-stable soluble basic

antiviral glycoproteins of low molecular




weight that are produced usually by cells
exposed to the action of a virus, sometimes
to the action of another intracellular parasite
(as a bacterium), or experimentally to the
action of some chemicals, and that include
some used medically as antiviral or
antineoplastic agents

Interleukin

Any of various compounds of low molecular
weight that are produced by lymphocytes,
macrophages, and monocytes and that
function especially in regulation of the
immune system and especially cel-mediated
immunity

Kyphoscoliosis

Backward and lateral curvature of the spine

Lymphotoxin

A lymphokine that lyses various cells and
especially tumor cell

Macrophages

A phagocytic tissue cell of the mononuclear
phagocyte system that may be fixed or
freely motile, is derived from a monocyte,
and functions in the protection of the body
against infection and noxious substances

Monocytes

A large white blood cell with finely
granulated chromatin dispersed throughout
the nucleus that is formed in the bone
marrow, enters the blood, and migrates into
the connective tissue where it differentiates
into a macrophage

Nervous system

The bodily system that in vertebrates is made
up of the brain and spinal cord, nerves,
ganglia, and parts of the receptor organs
and that receives and interprets stimuli and
transmits impulses to the effector organs

Ossified To form or be transformed into bone

Perichondrium The membrane of fibrous connective tissue
that invests cartilage except at joints

Pleiotropic Producing more than one genetic effect :

specifically : having multiple phenotypic
expressions

Proliferation

Rapid and repeated production of new parts
(as in a mass of cells by a rapid succession of
cell divisions)

Skeletal system

The bone and cartilages of the bodly.

Skeleton

A usudlly rigid supportive or protective
structure or framework of an organism ;
especially : the bony or more or less
cartilaginous framework supporting the soft
tissues and protecting the interal organs of
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a vertebrate

Paracrine Of, relating to, promoted by, or being a
substance secreted by a cell and acting on
adjacent cells

Pseudoxanthoma Pseudoxanthoma elasticum (PXE) is the

elasticum name given to a group of connective tissue

disorders that affects the elastic tissue of the
skin, blood vessels, and the eyes. It is also
known as Gronblad-Strandberg syndrome.






