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INTRODUCTION 

 
When a patient is diagnosed with Alzheimer’s disease (AD), it is due to a build up of 
plague that spreads throughout the cerebral cortex and other regions, thus killing the 
cells in the process. Previous studies showed that patients with AD have an increased 
expression of  Aく- 42 peptides in extracellular matrix of the brain cells. Normally the 
body will naturally wash away the proteins that are produced more than needed; 
however, when the body is unable to do so due to mutations, the Aく- 42 clearance 
does not occur.  This causes of the plaque the leads to cell damage, such as 
degenerative disorders.  
In order to understand the Alzheimer’s disease, we must evaluate the effects of the 
Aく- 42 protein when it is introduced to the neuron cells in vitro. By culturing neuron 
cells and observing the interaction of these cells with the peptide, we can gain more 
knowledge about the basic mechanics of Aく- 42 caused neuron degeneration in the 
AD patients. 
 

DISCUSSION 

 
The top two sets of picture were chosen from our controlled group; the 
bottom two pictures were chosen from our experimental group. The green 
and red illuminants show whether or not the cells are alive or dead, 
respectively.  
As shown the in controlled group, the live cells are bright green and the 
dead cells are dimmer than the cells shown in the experimental group. 
The experimental group shows live cell are dimmer and the dead cells are 
brighter than those in the controlled group.   

 

CONCLUSION 

 
The neuron cells derived from human induced pluripotent cells can be 
used as a model system to study Alzheimer’s disease.  This model can 
provide unlimited human neural cells from brain tissue and investigate 
disease progression. 

 

FUTURE DIRECTION 

 
The next step is to continue research on the nature of pluripotent cells 
development and observe the growth of neuron cells. After completely 
understanding the neuron cells functions and interactions in different 
scenarios, we can then apply their nature to the fight against degenerative 
diseases. 
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Figure 1: Shows the difference between healthy neuron cells and cells that 

have been affected by the abundance of Amyloid Beta Peptide proteins. 
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PROTOCOL 

0-8 Days: SB/LDN are added to the cells in order to inhibit cell signaling in order to 
promote neural differentiation. 
8-16 Days: Cyclo/FGF2 are added to promote the differentiation to cortical neurons.  
16-20 Days: Replate the cells onto attachment plates in order to support the neural 
growth. 
20-25 Days: Insert A-beta peptide to observe interaction with cells. 
25+ Days: The cells are fully mature and taken for further observation using flow 
cytometry and immunoflourescence.  
 
 

ABSTRACT 

 
Pluripotent stem cells are a key component to modern day stem cell research. These 
cells can be reprogramed from adult human fibroblasts, specifically mesenchymal 
tissues. These cells can be manipulated to grow into neurons and eventually play a 
key role in treatments for degenerative diseases, such as Alzheimer’s disease and 
paralysis due to strokes and other traumatic causes to the spine. Observing cell-cell 
and cell-extracellular matrix (ECM) interactions; such as cell fate, death, and 
functions; provide information essential for controlling cell metamorphosis as it 
becomes more stable. In order to understand Alzheimer’s disease, we examine the 
cells when a protein, Amyloid Beta Peptides (Abeta-42), is presented to the medium. 
Abeta-42 composes the brain amyloid plaque that characterizes the progressive 
neurodegenerative disorder. 
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RESULTS 

Figure 2: Neural differentiation protocol from human induced pluripotent stem cells. 

Figure 3: Control group ---in the absence of amyloid beta. Green: live cells.  Red: dead cells.  Experimental group---in 

the presence of amyloid beta.  


