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Abstract

Schizophrenia is a debilitating psychiatric illness affecting 1% of the population
worldwide. The aetiology of schizophrenia is largely unknown, and deciphering
schizophrenia genetics has remained a major challenge during the past decades
in psychiatric research. In the past, visible alterations of the genome have been
recognized as the underlying causes in a number of cognitive or behavioural
defects. Structural chromosomal abnormalities, such as the 22911 microdeletion
and the Disrupted in Schizophrenia 1 (DISC1) translocation, were demonstrated
to play a role in a proportion of schizophrenia cases. Furthermore, recent studies
have identified a number of novel recurrent submicroscopic copy number changes
significantly associated with schizophrenia (ISC 2008; Stefansson et al. 2008).
This thesis describes a multi-faceted investigation to identify schizophrenia-related
copy number variations (CNVs), defined as deletions and duplications larger than

1 kb in the genome.

As a first approach | performed array CGH on the whole-genome tiling path
(WGTP) platform to screen for CNVs in three familial cases. Each pedigree
consists of multiple patients affected with schizophrenia and other psychiatric
illnesses. | identified a duplication on chromosome 1p36 common to all four
affected members in one family, which was not identified in the normal HapMap
controls (n=269). The CNV extends from the gene H6PD (Hexose-6-phosphate
dehydrogenase precursor) to SPSB1 (SPRY domain-containing SOCS box protein

SSB-1). Using quantitative PCR, long range PCR and Fiber-FISH, | sequenced



the duplication breakpoint and delineated the structure of this potential pathogenic
variant. Next, in a candidate-gene targeted approach | screened a multiplex
schizophrenia family for CNVs in the gene ABCA13 (ATP Binding Cassette Gene
13) at 7p12. | demonstrated the segregation of an intronic deletion with disease

status.

Complementary to the family-based approach, | designed a population-based
CNV study in schizophrenia versus matched control cohorts. Still using WGTP
arrays, | performed a genome-wide screen for CNVs in 91 Scottish schizophrenia
patients and 92 Lothian Birth Control DNA samples. In the WGTP dataset |
identified a previously established schizophrenia-associated deletion at 15q11.2
(Stefansson et al. 2008) in a schizophrenia patient, near the CYFIP1 (cytoplasmic
FMR1 interacting protein 1 isoform) gene. | also identified a number of rare
variants overlapping genes that are linked to various psychiatric diseases,
including SGCE (sarcoglycan, epsilon), OXTR (Oxytocin) and RCAN1 (Down
Syndrome Critical Region 1). My results are consistent with recent reports
demonstrating the role of rare CNVs in schizophrenia (ISC 2008, Walsh et al.
2008). In terms of common copy number variations, | genotyped 577 common
CNVs using the WGTP data, and identified 31 candidates with putative bias in
genotype distributions in cases versus controls. Two of these candidates, one at
3p26 and another at 15913, were genotyped in an extended case-control cohort.
Neither of them showed significant association with disease in the extended

cohort.



The last approach was based on the hypothesis that CNVs could be linked to
variations in learning, memory and brain function, both in the normal population
and in psychiatric patients. The strategy involved a CNV screen on a set of
proteins with important neuronal and synaptic functions. The NMDA receptor
complex (NRC/MASC) was selected due to known roles of its components in
cognitive and behavioural traits. Out of 186 NRC/MASC proteins, 20 of them
showed CNVs in normal HapMap individuals. Four of these were linked to
components of the core synaptic machinery, including a common CNV at DLG1
(Discs, Large homolog 1 (Drosophila)). In addition, | investigated the multi-allelic
variant at 17921 near the gene N-ethylmaleimide-sensitive factor (NSF). |
identified two major CNV blocks with interesting population bias, and identified for

the first time a European-specific haplotype in an allelic variant known as H1.
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