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Abstract

Alzheimer’s disease (AD) is the most common form of dementia and is characterized
by the formation of neuritic plaques and neurofibrillary tangles in the brain. The
plaques are composed of B-amyloid peptides resulting from the cleavage of the
Amyloid Precursor Protein (APPP) by B-secretase and then by y-secretase. Failure in
clearance of these peptides results in the formation of these senile plaques. Autophagy
is a degradative pathway in cells responsible for protein clearance and its dysfunction
has been implicated in AD pathogenesis. Moreover, the PRESENILINS which are
central in ABPP processing also have functional roles in autophagy. Other contributing
factors of AD progression such as hypoxia, ER stress, and mitochondrial dysfunction

are also related to autophagy.

Zebrafish embryos are a suitable system in which to monitor autophagy and investigate
its implications for AD pathogenesis. Assays to monitor autophagy can be carried out
efficiently in zebrafish embryos. In Chapter Il of this thesis, we identified the
zebrafish orthologues of the mammalian MAP1LC3 gene family which is comprised of
important proteins involved in autophagy. We identified two genes namely mapllc3a
and mapllc3b through phylogeny and conserved synteny analysis. Using the LC3
immunoblot assay, we validated that the LC3II/LC3I ratio is significantly increased in
the presence of rapamycin and sodium azide with chloroquine. This was used to
confirm that hypoxia induces autophagy in 72 hpf zebrafish larvae. Similarly, results of
gPCR assays also showed increased mapllc3a transcript levels in the presence of both

rapamycin and sodium azide. However transcript levels of mapllc3b were reduced



under these same conditions. In Chapter Ill of this thesis, we used the LC3
immunoblot assay to monitor the effects of truncations of PRESENILIN proteins on
autophagy. PRESENILINSs are critical for the autophagy pathway but in our study,
truncations of PRESENILIN proteins (zPsenlA4 and zPsen2A4) do not affect
autophagy in zebrafish larvae. We also showed that rapamycin has the ability to induce
autophagy in explanted zebrafish adult brains. In Chapter 1V, we tested a chemical,
Latrepirdine, to see whether it can induce autophagy in zebrafish larvae. Using the LC3
immunoblot assay and TEM analysis we showed that Latrepirdine at a 5uM
concentration can induce autophagy in zebrafish larvae. As a continuation, in
Chapter V, we tested two Latrepirdine-related drugs (Harmol and P7C3) on zebrafish
larvae to observe whether they show similar effects. Both these drugs did not appear to
have an effect on autophagy or apoptosis in 72 hpf zebrafish larvae. In Chapter VI we
developed a novel assay based on poly-glutamine repeats fused to GFP (polyQ80-GFP)
to monitor autophagy. Using this assay we showed that polyQ degradation in cells
occur in an autophagy-dependent manner. This assay will be a useful tool to monitor
autophagy in zebrafish larvae in future. In conclusion, zebrafish serves as an excellent
tool to analyze autophagy. Various assays to monitor autophagy can be efficiently

carried out using zebrafish embryos.
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