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Abstract

In recent years, whole-exome sequencing has successfully identified genes in which rare
variants confer substantial risk for neurodevelopmental disorders, such as autism spectrum
disorders and intellectual disability. In many of these studies, the same gene is implicated in
a wide variety of diagnoses and presentations. Despite a number of rare variant studies in
schizophrenia, no gene has been significantly implicated using rare coding variants. In this
Thesis, I compiled the largest rare variant data set in schizophrenia to date, and meta-analysed
the whole-exome sequences of 1,077 trios, 4,268 cases, and 9,343 matched controls. With
these data, I identified a genome-wide significant association between rare loss-of-function
(LoF) variants in SETD1A and risk for schizophrenia. I additionally found that SETDIA is
substantially depleted of LoF variants in the general population, and that LoF variants in
this gene increased risk for a range of neurodevelopmental disorders. Combined, our results
implicate epigenetic regulation, specifically histone modification, as a mechanism in the
pathogenesis of schizophrenia, and suggest that rare risk alleles may potentially be shared
between schizophrenia and other neurodevelopmental disorders.

To better understand if SETDIA finding can be generalized to a larger number of rare
schizophrenia risk variants, I jointly analysed the trio and case-control exome data with
array-based copy number variant calls from 6,882 cases and 11,255 controls. I found that
individuals with schizophrenia carried a significantly higher burden of rare damaging variants
in 3,488 “highly constrained” genes with a near-complete depletion of truncating variants.
Rare variant enrichment analyses demonstrated that the rare schizophrenia risk variants were
most strongly enriched in autism risk genes, and genes diagnostic of severe developmental
disorders. I further showed that schizophrenia patients with intellectual disability had a
greater enrichment of rare damaging variants in highly constrained genes, but that a weaker
but significant enrichment existed throughout the larger schizophrenia population. Combined,
these results demonstrate that schizophrenia risk loci of large effect across a range of variant
types implicate a common set of genes shared with broader neurodevelopmental disorders,
suggesting a path forward in identifying additional risk genes in psychiatric disorders and

further supporting a neurodevelopmental etiology to the pathogenesis of schizophrenia.
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