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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)    
Our objective is to measure the total metal ion content and antioxidant activity in a novel fruit fly model 
of Alzheimer’s Disease (AD). The fly lines will express the plaque forming amyloid beta peptide (Aβ40 
or Aβ42) and amyloid precursor protein (APP) in their cholinergic neurons. Metal ions bound to Aβ and 
APP can generate reactive oxygen species which may play a role in neural degeneration.
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The dysfunction and degeneration of neurons in Alzheimer’s Disease is affected by myriad factors 
including genetics, age, environment and oxidative stress. The amyloid precursor protein (APP) is 
cleaved by various proteases to form the amyloid beta peptide (Aβ), a component of the plaques 
identified in Alzheimer’s Disease (AD). APP and Aß can bind to Cu(II) and Zn(II) ions. Metal ions are 
implicated in neurodegeneration because the redox active metal ion (copper and iron) can react under 
physiological conditions with hydrogen peroxide to produce reactive oxygen species (ROS). Other metal 
ions, such as zinc and manganese are implicated in defects of synaptic transmission in neurons. 
      A novel Drosophila line transgenic for human APP driving expression in only the cholinergic  (Cha) 
neurons, along with an Aß expressing fruit fly line will be used in the proposed research. The cholinergic 
neurons are susceptible in AD, so this model will recapitulate the specificity of this neural degeneration. 
The total metal ion content will be measured using inductively coupled plasma mass spectrometry (ICP-
MS) and the activity of the antioxidant, copper-zinc superoxide dismutase will be measured using 
spectroscopic methods.  
From a biotechnology standpoint, this may serve as an initial assay system for screening therapeutics and 
modifiers (enhancers and suppressors) of the metal dyshomeostasis phenotype seen in equivalent mouse 
models and human pathology in Alzheimer’s Disease. 

EXECUTIVE SUMMARY: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project for California.)         
Alzheimer’s disease (AD) is the most common form of dementia. It is a progressive neurodegenerative 
disease that currently affects approximately 4.5 million people in the United States. The proportion of 
people suffering from AD doubles every 5 years after the age of 65, which ultimately means the total 
number of elderly will only continue to grow with the increasing lifespan of the population. There are no 
known cures for AD at this time.  
     Our goal is to characterize and develop a Drosophila melanogaster (fruit fly) model that recapitulates 
the physiological characteristics of AD. We will construct a novel fly line that expresses the plaque 
forming amyloid beta peptide and the full-length amyloid precursor protein, in cholinergic neurons which 
are specifically targeted in AD. Copper, zinc, iron, and manganese are all micronutrients that are critical 
for biological processes. The imbalance of these metals are implicated in AD. We will use the proposed 
fly lines to investigate if this imbalance can be recapitulated in a fly model by measuring the total metal 
ion content in the genetically derived flies and the level of oxidative stress. Our long-term objective is to 
use these fly as a model system to test potential therapeutics and modifiers of AD. 


