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1. Introduction 

Cancer is a high disease of the death rate most in Japanese people.  It is 30% of the 

whole cause of death. People who die because of colon cancer have been increasing 

year by year. Colon cancer can be cured by surgical treatment if it is disco vered in its 

early stages. Colon cancer has a 5-year survival rate higher than other cancer.  

Therefore, it is important that you find at an early stage.  The method used for a 

diagnosis of colon cancer mainly is fecal occult blood test.  But, it becomes the 

problem that the fecal occult blood test is possibility of the false positive reaction.  

This false positive diagnosis is  caused by hemorrhoids and by the disease of other 

colons.  The exosome is the small membrane vesicles that covered by a lipid doubl e 

membrane of 50-100nm in diameter. Exosomes mainly released  from various normal 

healthy cells as well as malignant cancer cells . They exist in the cell culture 

supernatant and body fluids such as blood, urine and saliva. Exosomes contain mRNA, 

miRNA and many cellular cytoplasmic and membrane proteins that might be associated 

with origins including normal cells and cancer cells .  

 

2. Purpose 

In this study, as a novel method of colorectal cancer mortality for early diagnosis, we 

aim to detect and characterize the exosomes derived from colon cancer  by flow 

cytometry, western blotting and scanning electron microscope . 

 

3. Method 

First, exosomes isolated from cell culture supernatants of colon cancer cell lines were 

identified using western blotting. Next, we examined exosomes by two types of 

isolation kits in the difference of yield and reliability for the analysis by flow 

cytometry. Then, exosomes expressing cancer-associated proteins such as CD147 and 

EpCAM and exosome-related common proteins such as CD81 and CD98 are compared 

by two flow cytometers (FACS-Calibur and J-SAN). Finally, we analyzed images of 

exosomes with scanning electron microscope (SEM).  

 

4. Result 

As a result that we identified exosome using western blotting method, showed 

positive in CD147 in isolated exosome from HCT116 and DLD-1. CD147 appears a lot 

on the surface of the neoplastic cell wi th a transmembrane glycoprotein  and the 

molecular mass of CD147 is approximately 57kDa.  From this result, we can confirm 

that the exosomes from HCT116 and DLD-1 cells are released. Next, we examined 

exosomes from HCT116 by two types of isolation kits  for the analysis by flow 



cytometry, there was no difference of the antigen by two isolation kit s. But, exosomes 

isolated by ExoQuick-TC showed 2-5% higher than exosome isolated by PureExo® 

Exosome Isolation kit. From this result, we used the ExoQuick -TC in this study. Then, 

we compared the expression of exosomes in two  types of flow cytometer. Exosome 

isolated from DLD-1, similar value of CD81-positive exosome were detected by 

FACS-Calibur and J-SAN. But, in CD147, FACS-Calibur has low expression of 2% 

against highly expression of 30.9% in J-SAN. Exosomes isolated from HCT116, 

FACS-Calibur have expression of 3-5% against J-SAN have highly expression of 

14.2% in CD98 and 16.2% in EpCAM. Judged by these results, we have found that 

make a difference in the analysis result in FACS-Calibur and J-SAN. Finally, we 

analyzed images of exosomes with SEM. As a result, it was possible to confirm the 

vesicles with a diameter of about 50 ~ 120nm.  In addition, we were able to confirm the 

assembly the exosomes.  

 

5. Discussion 

 From these results, we were able to detect colorectal cancer -derived exosomes by 

flow cytometry, western blot and SEM. In addition, it was found that there are 

differences in the results of analysis by flow cytom eter from the comparison of results 

analyzed by two flow cytometers, and by understanding the characteristics of each,  it 

is considered that it can be used as an early diagnostic system for minimally invasive 

cancers in the future.  

 

 

 

Figure 1.  Analyzed images of exosomes with scanning electron microscope (SEM).  

 


