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Abstract

Genetic and Phenotypic Investigations into Developmental
Disorders, Dr Wendy Dawn Jones

Genetic developmental disorders cause distress to families and substantial mortality,
morbidity and costs to the health service. However not all genetic diseases have
been discovered or had their genetic cause elucidated, and the phenotypic spectrum

of many molecularly solved disorders is not fully understood.

Wiedemann-Steiner syndrome (WSS), resulting from mutations in KMT2A, is a
multiple congenital-anomaly syndrome associated with hypertrichosis, intellectual
disability and a distinctive facial appearance. In order to understand the broader
spectrum of WSS | identified 84 individuals with WSS and mutations in KMT2A and
performed a detailed phenotypic evaluation. My cohort is 15 times larger than the
biggest cohort reported so far. | identified new phenotypic features, and defined the
mutational spectrum and growth profile associated with WSS and mutations in
KMTZ2A. In addition, | ran a clinician facial recognition experiment that confirmed
WSS is distinguishable from other developmental disorders. To investigate the
genetic architecture of hypertrichosis more generally, | assembled a cohort of 228
individuals with hypertrichosis. | showed by analysing their exome variant profiles
that there is a burden of mutations in genes that play a role in maintaining the
structure and function of chromatin in this group compared to other individuals with
developmental disorders. | showed, in principle, grouping by hypertrichosis is a

successful method for gene discovery.

Finally, | investigated autosomal recessive disease in 1080 individuals with
developmental disorders in the DDD study, for which | generated a population
matched control dataset using the parental untransmitted alleles. My work gives the
first insight into the contribution of autosomal recessive disease to developmental
disorders, by studying untransmitted haplotypes. The themes of this thesis include
those important in current Clinical Genetics practice in the whole exome sequencing
era: loss of function versus missense variants, the use of next generation sequencing
to unravel the underlying causes of developmental disorders and the challenges of

assigning pathogenicity to variants.
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