Background

Disorders of sex development (DSDs) refer to congenital disorders where the chromosomal, gonadal or anatomical sex is atypical. Patients
typically present neonatally with ambiguous genitalia preventing immediate gender assignment or during adolescence where atypical sexual
development becomes apparent. Genetic testing is key in establishing a diagnosis, allowing for personalised patient management and may
significantly reduce the period of uncertainty for families regarding the sex of rearing of their child. Cytogenetics may provide guidance on
possible causes and where further investigation is indicated, however a definitive molecular diagnosis is only made in around 20% of cases.
Current DSD molecular testing strategies are not ideal, as tests for only a few of the many associated genes are currently available and require
sequential testing. The development of next generation sequencing (NGS) strategies allows for multiple genes to be investigated simultaneously
at a reduced cost compared to the Sanger sequencing strategies. Such tests also reduce long waiting times caused by sequential gene testing.

Gene Panel Methods and Validation

A TruSeq custom amplicon panel has been designed covering 32 40 validation samples and 11 patient samples were run on an
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A 46,XY female heterozygous for a familial p.Cys268Tyr mutation in 17BHSD was shown to have a pathogenic frame shift mutation within
AR; c.2407dupC; p.GIn803Pro*27.

A 46,XY female was shown to carry a homozygous mutation c.695C>T; pSer232Leu within HSD1733.
A 46,XY male with Mullerian structures was shown to carry a homozygous mutation ¢.289C>T p.Arg97* within AMHR2.

A 46,XY female was shown to carry a heterozygous ¢c.69C>T p.Tyr23* within NR5A1 (SF1).

Conclusions and Discussion
A targeted NGS panel for 32 genes associated with Disorders of Sexual Development has been developed and shown to be effective and efficient

in the detection of causative mutations in this complex group of disorders.

Providing early accurate diagnosis enables informed decisions and discussions with parents regarding the likely natural history and the immediate,
medium and long term patient management. In turn, these studies will enhance the efficient use of NHS resources, avoid unnecessary
investigations, surgery and prevent inappropriate gonadectomy. The molecular basis of the disorders also provides an accurate risk of recurrence
for families further aiding clinical management.

This 32 gene panel for Disorders of Sexual Development and reflex testing is now available as a diagnostic service from the West Midlands Regional
Genetics Laboratory.
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