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ABSTRACT

The subject of this thesis is the moleculor genetic study of idiopothic

hyperphosphotosio. The work in this thesis describes linkoge onolysis,

mutotion screening of condidote genes ond the functionol onolysis of

mutont proteins expressed in potients with o clinicol diognosis of idiopothic

hyperphosphotosio.

ldiopothic hyperphosphotosio is on outosomol recessive bone diseose

chorqcterized by excessive bone resorption ond bone formotion. Affected

children ore normol of birth but develop deformities of long bones, kyphosis

ond ocetobulor profrusion with increosing severity os they poss through

odolescence. There is consideroble voriobility in phenotype, with some

coses diognosed in infoncy ond others in loter childhood. A genome-wide

seorch of o New Zeolond fomily offected by idiopothic hyperphosphotosio

suggested linkoge to o locus on the long orm of chromosome 8 (8q24). The

gene INFRSFI lB encoding osteoprotegerin (OPG), which lies within 8q24,

wos on obvious condidote gene given the criticol role of OPG in reguloting

osteoclost development. Mutolion screening of this gene indicoted on

opporent diseose-cousing mutotion in exon 3 in offected individuols of the

New Zeolond fomily. Subsequently eight fomilies, recruited by the members

of the ldiopothic Hyperphosphotosio Colloborotive Group in Turkey,

Germony, Argentino ond the United Kingdom were olso screened for

mulotions in the TNFRSFI lB gene. Recombinont wild-type ond mutont OPG

cDNAs were expressed in humon epitheliol kidney cells, ond secreted OPG

wos collected from the conditioned medium. ln vitro meosurements of

osteoclqstic bone resorption showed thot wild type OPG suppressed bone
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resorption, whereos the mutont forms did not, confirming them to be

inoctivoting mutotions.
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MEDICAL TERMINOLOGY

Acetobulor prolrusion Protrusion of the cup-shoped covity of the
bose of the hipbone into which the bolF
shoped heod of the femur fits

Colcified To moke colcoreous Oy AepoSt oicotc,'r.,m
solts

Concellous Hoving o porous structure mode up of
intenecting plotes ond bors thot form smoll
covities or cells

Cortiloge A usuolly tronslucent somewhot elosiic tissue
thot composes most of the skeleton of
vertebrote embryos ond except for o smoll
number of structures (os some joinrs,
respirotory possoges, ond the externqleor) is
reploced by bone during ossificotion in the
higher veriebrotes

Chondrocytes A cortiloge cell
Collogen An insoluble fibrous protein of vertebroies

thot is the chief constituent of the fibrils of
connective tissue (os in skin ond tendons)
ond of the orgonic substonce of bones ond
yields gelotin ond glue on prolonged heoting
with woier

Connective tissue A tissue of mesodermol origin rich in
intercellulor substonce or interlocing
processes with little tendency for the cells to
come together in sheets or mosses

Endocrine sysfem The glonds ond ports of glonds tfrot proOurce
endocrine secretions, help to integrote ond
control bodily metobolic octivity, ond
include especiolly the pituitory, thyroid,
porothyroids, odrenols, islels of Longerhons,
ovories, ond testes

Endocrinopothy A diseose morked by dysfunction of on
endocrine glond

Euchromqlic The geneticolly octive portion of chromotin
thot is lorgely composed of oenes

Fusiform Topering toword eoch end
Gronulocyte A polymorphonucleorwhite blood cell (os o

bosophil, eosinophil, or neutrophil) with
gronule-contoinino cvtoolosm

Hemotopoiesis The formotion of blood or of blood cells in
the living bodv - colled olso hemonoiecic

Interferon Any of o group of heot-stoble soluble bosic
oniivirol glycoproteintof low moleculor
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welght thot ore produced usuolly by cells
exposed to the oction of o virus, somelimes
to the oction of onother introcellulor porosite
(os o bocierium), or experimentolly to the
oction of some chemicols, ond thot include
some used medicolly os ontivirol or
gntineoplostic osenis

lnterleukin Any of vorious compounds of low molecurcrr
weight lhot ore produced by lymphocytes,
mocrophoges, ond monocytes ond thot
function especiolly in regulotion of the
immune system ond especiolly cell,medioled
immunify

Kyphoscoliosis Bockword ond loterol curvoture of me spine
Lymphotoxin A lymphokine thot lyses vorious cells ond

especiolly tumor cell
Mocrophoges A phogocytic tissue cell of the mononucleor

phogocyte system thot moy be fixed or
freely moiile, is derived from o monocyte,
ond functions in lhe protecfion of the body
ogoinst infection ond noxious substonces

Monocytes A lorge white blood cellwith finely
gronuloted chromotin dispersed lhroughout
the nucleus thot is formed in the bone
monow, enters the blood, ond migrotes into
the connective tissue where it differeniiotes
into o mocrophoqe

Nervous syslem The bodily system thot in vertebrotes is mode
up of the broin ond spinol cord, nerves,
gonglio, ond ports of the receptor orgons
ond lhot receives ond interprets stimuliond
tronsmits impulses to the effecior oroons

Ossified To form or bq tronsformed into bone
Perichondrium The membrone of fibrous connective tissue

thot invests cortilooe exceot of ioints
Pleiotropic Producing more lhon one genetic effecl;

specificolly : hoving multiple phenolypic
elprressions

Proliferotion Ropid ond repeoted production of new poris
(os in o moss of cells by o ropid succession of
cell divisions)

Skeletol system The bone qnd cortiloges of the bodv.
Skeleton A usuolly rigid supportive or protective

structure or fromework of on orgonism ;

especio/ly: the bony or more or less
cortiloginous fromework supporting the soft
tissues ond prolecting the internoloroons of
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E! v€rfebjote
Forsctine Of, ;relofing lo, promoteO@

substEnce seer,efed by o celtond oCfino on
-odiocent cells

PseudoNonthomE
elosficum

Pseudoxsnthorno elosttcu@
nome,given to o group of conneclive lisue
disorders lhoi offects the eloslic lissue of lhe
skin blood v.esels, ond the eyes. lt is olso
known ss GrOnblocl"Strondbers syndr,ome.




