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Investigating Antisense Oligonucleotides and combination therapies as an approach to treating 
Alzheimer’s Disease.'
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Alzheimer’s Disease (AD) is a neurodegenerative disorder that is currently the sixth 
leading cause of death in the United States, however, there are no treatment options that effectively 
cure or prevent progression of the disease. The amyloid beta peptide (Aβ) has been discovered in 
high concentrations in AD patients as aggregated plaques, but treatments using antisense 
oligonucleotides (ASOs) that target inflammation pathways have been shown to decrease plaque 
formation in mouse models. ASOs are small biopolymers that target ribose nucleic acid (RNA) 
with the goal of regulating protein translation. The ASO therapies currently being studied for AD 
primarily focus on the amyloid cascade hypothesis, and specifically target the amyloid-β peptide 
and inflammation pathways. This project focuses on the development and synthesis of novel ASOs 
that contain modifications never before explored in AD treatment, and using them with other 
therapies to address multiple pathologies. !.%'*/%-"0"-',"1'20'#."*'/+23%-#'"*'#2'*45#.%*"6%',5'
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Alzheimer’s disease (AD) is a progressive form of dementia for which there is currently no cure 



Administration (FDA) for tau-pathology imaging. Tau proteins develop inside the neurons in the 
brain and cause neurofibrillary tangles (NFT). Tauvid would bind to the misfolding neurons, and 
the brain could be imaged using a positron emission tomography (PET) scan. Using this method 
allowed for high accuracy in the evaluation of tau proteins in a patient’s brain [11]. Another 
method is looking at using photons to measure quantum entanglement. Using tissue samples, 



One problem with using RNA-based therapies is their short lifespan which often renders 
them ineffective. To combat this, there are many chemical modifications that can increase the 
lifespan and the stability of the ASO. The first modification replaces non-bridging oxygen with 



 

Figure 2: Genotype expression of PLG, tPA, and PAI-1 in the plasma and brain in Alzheimer’s disease model mice [15] 

The ASO used in this experiment was twenty nucleotides long and was chemically modified with 
a phosphorothioate backbone and 2’-MOE [15]. !.%'*/%-"0"-',"1'20'#."*'/+23%-#'"*'#2'
*45#.%*"6%','*"1"$,+'(78'9"#.','=>?8?1%#.4$'@=>?'8A%B'C+2:/'"5'/$,-%'20'#.%'=>?A8L and 
examine the effects of this modification for AD therapeutics





Regardless of potential pitfalls, there are many avenues to procure useful data using existing tools !
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The student will partake in weekly research meetings with the Havens/Kissel summer 

research groups where they will collaborate with other experienced researchers 
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