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BACK GROUND 

 
Alzheimer’s disease is a neurological disorder that has been rapidly increasing all around the 
world. Recent reports suggest that up to 25% of the elderly (over 70) have been diagnosed 
with this serious disease. These types of diseases not only affect patients themselves but also 
the patient’s families and relatives who are involved in their care and therapy. Furthermore, 
the impact on managers in hospitals and societies who also deal with these neurological 
diseases is tragic.  
Based on these facts, Alzheimer’s disease becomes one of the biggest threats to the aging 
population. In order to control disorder and minimize the number of Alzheimer's patients, 
effective measures are needed. However, due to the lack of advancements in basic molecular 
research and the complexity of the disease, a search for the cause of Alzheimer’s or 
therapeutic treatments have not progressed smoothly. To this end, many researchers have 
joined the task of clarifying the factors of Alzheimer's disease and search for effective 
therapies. 
In our research on the amyloid hypothesis, we focused on the aggregation mechanism of 
amyloid protein sequenced as Aβ1-42 with the aim of early detection and diagnosis. The 
present situation is that fragments of amyloid are the key to predicting how the senior plaque 
is generated at the onset of the disease. This is based on the observation that β-secretase 
decomposes amyloid protein fragments and accumulates in neurological cells. The precursor 
proteins then lead to the aggregation of Aβ1-42. 
This is just the start up of amyloid accumulation, which causes the initial materials on the 
disease mechanism. 
The mechanism is explained in Figure 1. 
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Figure 1	  Cleavage of amyloid protein to fragment protein Aβ1- 42 

 
 

As shown in Figure 1, β-secretase and γ-secretase cleave and release the amyloid fragment. 
The production of fragmented amyloid protein Aβ1-42 is most toxic to the neuron cell line. 
Therefore, it is natural that early detection and early therapy is a first step to effectively 
overcoming the disease2). 
The mechanism of aggregation is classified into several processes including a monomer 
phase, oligomers and a highly aggregated stage respectively. In order to detect the onset of 
the disease, the aggregation phase is a critical subject of investigation. Therefore, prepared 
several monoclonal antibodies to react with aggregates of degraded proteins.  
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Figure 2 Aggregation of in various processes including random coiled and fibril. 
 
 
As indicated in Figure 2, the fragmented amyloid protein tends to aggregate in a variety of 
modes and among the fragments, only Aβ1- 42 is confirmed to show toxicity to incubated cell 
lines. In our experiment on toxicity, we chemically synthesized Aβ1- 42 proteins, which were 
aggregated in a specific condition of detergent and solvent. The aggregation process is 
described in Figure 2.  
Since Aβ1- 42 protein is a fragmented portion from amyloid protein, it is designed to develop 
specific monoclonal antibodies to detect Aβ1- 42 specific antigens. Disease specific antibodies 
are required in many phases; therefore, various types of aggregated Aβ1- 42 antigens were used 
to select the specific reaction to causative Aβ1- 42. 
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Figure 3 Preparation 	 process	 of  aggregated   Aβ1-42 

 
The various condition of preparation of aggregates as it is shown in Figure 3. 
 
Process of aggregation of Aβ1-42 

 

Following the preparation process described in Figure 3, a variety of aggregates were formed 
including monomer Aβ1- 42, dimer, trimmer, tetramer, 12-mers and oligomers. Protein  
Aβ1-42 forms aggregated as oval shaped, amorphous (aggregate) Aβ1- 42, or fibril Aβ1- 42. The 
amorphous further formed larger sized oval shaped aggregate (LOA aggregate) Aβ1-42. 
The oligomers and highly aggregated Aβ1- 42 were formed, filtered off and separated in a 
millipore-sized filter depending on the aggregation size. The purified monomer, oligomer and 
highly aggregated portion were then confirmed by atomic force microscopy (AFM).  
The photo in Figure 4 shows the prepared sized aggregated conformers and their size.  
 
 

Incubating 4ºCº
overnight 

Aβ1-42 200 µg

Milli Q water 
400 µl

Incubating 37ºC 3 hr Lyophilizates

Monomer Aβ1-42

1,1,1,3,3,3-hexafluoro
-2-propanol 400 µl

1,1,1,3,3,3-hexafluoro
-2-propanol 400 µl

sonication

25 ℃, 16 hours

Aβ1-42 solusion was dissolved in 
Milli Q Water

Soluble Aβ1-42



Recent Advances in Marine Science and Technology 2014 Vol.1 - PACON International 
 

35 
 

              
Figure４	 AFM analysis of each Aβ1-42 conformer with AFM 

 
 
For early detection of aggregated Aβ1-42  
 

In the process of oligomerization of Aβ1- 42 aggregation does occur. In AFM images, it is 
understood that a variety of aggregates like monomer, oligomer, fibril molecules and oval 
aggregated amyloid proteins were formed 3). Preparation was carried out using several types 
of aggregated Aβ1- 42 proteins. The fused hybridoma to produce anti Aβ1- 42 antibodies 
produced anti aggregated protein Aβ1- 42. 
 
The obseved cell death with addition of Aβ1-42 by Array Scan  
 
Aggregate Aβ1-42   in the case of addition  or  no addition Aβ1-42  and without of addition （A） and 
addition （B）to show the  effect on cultured rat hypocampus cell line for 24hrs. The 
incubated cell line were stained with  Casein AM (green) , Hoechst staining (blue) , 
Propidium iodide (red) respectively . The evidence of cell death were shown in the cell line 
with aggregate Aβ1-42 by ArrayScan luminiscent reagents. 
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Figure 5 Observed Cellular Death exposed with Aβ1-42 monitored by Array Scan 
 
 
Aggregate Aβ1-42no addition （A） and addition （B） effect on cultured rat hypocampus cell 
line for 24hrs stained with  Casein AM (green) , Hoechst staining (blue) , propidium iodide 
(red). The evidence of cell death with aggregate Aβ1-42 a by ArrayScan luminiscent agents.  
 
Aβ1-42. 
 
Anti Aβ1-42   with monoclonal antibody 73-3 stains these cell lines. High level of specificity 
and toxicity	 of	 aggregated	  Aβ1-42	 protein	 was	 shown	 in	 the	 incubated	 cell 
line.	 It was	 understood	 that	 some	 of	 them	 was	 very	 toxic	 and	 hazardus	
in	 metabolisn	 in	 incubated growing neuron cell line.  
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CONCLUSION 
 
Current estimates suggest that up to 1/4 of the elderly population (over 70) will exhibit signs 
of dementia and may be a dreadful future for humans. In order to cope with this scenario and 
generate hope, early detection and therapy for Alzheimer's disease is needed; developing the 
immunoassay system for the early detection of Alzheimer's disease is a good start.  
Finally, these are the conclusion of these studies. First, the prepared monoclonal antibodies 
73·3 indicated high sensitivity to react to Large Oval Antigen (LOA). Reactivity showed as 
much as 5 times in comparison to the standard one. The prepared monoclonal antibody 73·3 
reacts specifically to soluble Aβ1- 42 with high level of specificity. 
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