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Abstract

Alzheimer’s disease (AD) is the most prevalent form of dementia. There is considerable
evidence that AD is caused by accumulating amyloid beta peptides in the brain, as a
result of amyloid precursor protein (APP) cleavage by secretase enzymes. The
presenilin proteins are central to the gamma-secretase cleavage of the intramembrane
domain of APP. Aberrant splicing and point mutations in the human presenilin genes,
PSEN1 and PSENZ2, have been linked to familial forms of AD, through aberrant APP
cleavage resulting in irregular amyloid beta formation. Paper 1 gives a review of the
literature on AD research and how animal models are used to elucidate mechanisms of
AD pathogenesis. The zebrafish model is used in this thesis to investigate genes with
potential relevance to AD initiation and pathogenesis. Paper 2 demonstrates that low-
level aberrant splicing of exon 8 in psenl transcripts in zebrafish embryos produces
potent dominant negative effects that increased psenl transcription, cause a dramatic
hydrocephalus phenotype, decreased pigmentation and other developmental defects.
Similar effects are also observed after low-level interference with splicing of exon 8 in
psen2 transcripts. In paper 3, a microarray analysis was performed to analyse global
gene expression changes to illuminate the molecular aetiology of the phenotypic effects
described in paper 2. Of the 100 genes that showed greatest dysregulation after psenl or
psen2 manipulation, 12 genes were common to both treatments. Five of these have
known function and showed increased expression. Cyclin G1 (ccngl) was of particular
interest as the human CCNG1 protein shows increased immunoreactivity in the
cytoplasm of neurons in human AD brains. Phylogenetic and conserved synteny
analysis confirmed the orthology of zebrafish ccngl with human CCNG1. Expression

of zebrafish ccngl in developing embryos at 24 hours post fertilization (hpf) was



observed in the eye, tectum and somites. Decreased Ccngl expression does not lead to
any developmental defects and also cannot rescue the hydrocephalus or pigmentation
phenotypes of embryos with aberrant splicing of psenl exon 8. An analysis of zebrafish
ccngl function in paper 4 (thesis chapter in the form of a manuscript) indicates that
truncation of Cengl appears to cause developmental defects in the brain, notochord and
somites, however, it does not decrease the level of normal ccngl transcript. The
CCNG1 paralogue, Cyclin G2, (CCNG2), is also expressed in zebrafiish (ccng2).
Decreasing the expression of Ceng2 results in similar effects on embryo development as
truncating Cengl. Therefore, the truncated forms of Cengl potentially interfere with

Ccng?2 function in a dominant negative manner.
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