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Alzheimer’s disease (AD) is the most common form of dementia affecting aged individuals. 
During the disease progression, clinical common symptoms of AD appear including impaired 
memory, cognitive decline and language deterioration. The extracellular amyloid plaques and 
the intracellular neurofibrillary tangles together with loss of neurons and synapses are known 
as the characteristic pathological hallmarks in AD. The amyloid β-protein (Aβ), which is the 
chief component of amyloid deposits, seems to play an essential role in the pathogenesis of 
AD. All the drugs currently available, donepezil, rivastigmine, galantamine and memantine, 
target improving AD symptoms rather than modifying disease progression. Epigenetic 
mechanisms cause heritable changes in gene expression primarily through reversible changes 
in DNA methylation and remodelling of chromatin structure. Each nucleosome is composed 
of two copies of four histones, H2A, H2B, H3 and H4, and DNA wrapping around the 
histones. Numerous repeating nucleosomes form the eukaryotic chromatin. By influencing 
chromatin structure, dynamic modifications on histone H3 contribute to long-term changes in 
neuronal functions.  

This project is focused on understanding the epigenetic changes in brain areas important for 
memory and learning, particularly studying how different forms and species of Aβ affect the 
epigenetic mechanisms in the brain. The aim is to understand the early effects of Aβ in the 
gene regulation of neuronal cells during the disease process. The results of cell viability 
assays demonstrate Aβ42 oligomers with low concentration probably induced the most toxic 
effects in vitro. Histones from human neuroblastoma cells and human post mortem brain 
tissues were extracted to study various modification occurred in histone H3. Quantitative 
analyses indicate nanomolar concentration of fibrillar and oligomeric Aβ40 promote the 
increase of acetylation at H3K14 and phosphorylation at H3S10 in neuroblastoma cells. 
Moreover, AD subjects showed increased acetylation at H3K14 and dimethylation at H3K9 
while they were associated with low level of phosphorylation at H3S10. The results may 
provide insights into understanding the epigenetic effects of Aβ in selective brain areas. 
Hopefully increased knowledge in this area would help us to understand the plasticity of the 
brain as well as giving us an idea as to how to reverse the disease. 
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