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Our sex is determined at conception. Sexual development into a male or female foetus is determined

by the embryo’s genetic make up — by the sex chromosomes (two X chromosomes in females, one of
each X and Y chromosomes in males). Disorders of sexual development (DSD; formerly known as intersex
conditions) can arise if there is a defect in one or more of the genes that control sexual development.

Such disorders can result in defects in the sexual characteristics
of the infant, where the gender of the infant at birth is not clearly
male or female, or where the physical sex of the person does
not match the sex of their chromosomes (ie. XY females and XX
males). In the majority of sexual development disorder cases the
underlying genetic mutations are unknown.

Our research

Researchers at the Prince Henry’s Institute (PHI) aim to discover new
genes that cause disorders of sexual development and help provide
improved genetic diagnoses, counselling and treatment options.

PHI researchers are:

By identifying new genes responsible for disorders of sexual
development, researchers at PHI hope to map the 80 per cent of
cases that remain unexplained genetically. To achieve this, several
approaches are being taken.

PHI researchers have developed a human cell culture model that
replays critical events in gonad development (testes or ovaries),
allowing them to manipulate the genes involved in sex determination
and evaluate the changes. Using this approach, researchers
manipulated the SOX9 gene, which is involved in testis development
and bone formation.

This caused changes within the cells and led to the discovery
of three genes that are influenced by SOX9. One of these genes
has been shown to be involved in intersex conditions, and the
other two are currently being evaluated.

Another way our researchers are discovering genes involved in
disorders of sexual development is by looking for mutations in the
DNA of patients and then mapping which genes are changed in
these disorders.

In a third approach, PHI researchers are identifying genes involved
in sexual development by inactivating (or “knocking out”) genes

in @ mouse and studying the effects. This approach led to a recent
discovery of a novel sex-determining gene (called Fgfr2); mice
lacking this gene at a certain stage of development displayed
gonads with both ovarian and testicular tissue.

Research at PHI is focussed on a particular sex determination
gene called SOX9. Mutations in this gene cause Campomelic
Dysplasia (CD), a rare genetic condition characterised by severe
dwarfism and abnormal gonad development, where individuals
with XY chromosomes have female genitalia.

Mice lacking the SOX9 gene show many features of CD, including
sex reversal and dwarfism. By studying these mice, researchers
have gained a better understanding of the normal roles of SOX9 in
bone and testis formation. Both humans and mice lacking the SOX9
gene also have other conditions, including craniofacial defects (such
as cleft palate) and diabetes. Studying the molecular functions of
SOX9 will give insights into these, and other, disorders.

Craniofacial abnormalities occur in one-third of all birth defects
however the genes responsible for these inherited diseases remain
largely unknown.

Children born with cleft palate often suffer respiratory and feeding
difficulties in the first month after birth, resulting in growth and
development deficiencies in their first year. Studies at PHI show
that the sex-determining gene SOX9 is also important in the
formation of the face and other bones. Current research is directed
at providing new insights into why SOX9 development does not
proceed normally in patients with craniofacial anomalies. This is the
first step towards improving diagnosis and clinical management of
this very common and heterogeneous group of disorders.

Mutations in another sex determining gene called ATRX cause

a blood disease known as alpha thalassemia with associated
mental retardation and testicular defects. Research is focussed
upon understanding the shape of the protein, the effect of clinical
mutations and its control of other genes.

Find out more

If you would like to read more detailed information about this
important research, please visit our Research In Depth section
of our website and review the Human Molecular Genetics Group’s
research reports.

Your support inspires our research!

You can support this important research in a number of
ways; donations, named funds, bequests, corporate
support and so much more.

For more information, or to make a donation,
kindly contact

Prince Henry’s Institute
PO Box 5152

Clayton VIC 3168 Australia
t: 6139594 4372

f: 6139594 6125



