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Plasma cell tumor is a disease derived from normal plasma cells that are located in 

blood stream and bone marrow. Plasma cells are differentiated from B lymphocytes 

which produce immunoglobulins.  Multiple myeloma (MM), as a cancer of plasma 

cells, is also developed in bone marrow cavi ty. The incidence of MM in Japan is about 

3 per 100,000 people, the numbers of deaths are approximately 4,000 people per year. 

Patients with leukemia such as ALL, AML and CML are easily found in peripheral 

blood, while myeloma cells are rarely detected in blood stream. This is because the 

MM cells are present adhered to the inside of the bone marrow. Therefore, to find MM 

exist in the bone marrow, patients have to receive painful  bone marrow puncture. 

 In recent years, we have focused on exosomes that are released from cancer cells.  

Exosomes is a kind of extracellular secretory vesicles of 50 ~ 100 nm diameter which 

has been released from various cells of the body.  The exosomes derived from cancer 

cells are known to have the similar characteristics of the cancer cells.  Also, 

exosomes from cancer cells are involved in not only cancer cell proliferation but also 

in the step of malignancies.  So we simply and accurately also change the 

conventional method that takes a long time to diagnostic methods, has conducted 

research for the purpose of development of techniques, such as can be detected early. 

 Content to exosomes cancer cells were released to check really whether origins the 

cancer cells, the exosomes from multiple myeloma cell lines (RPMI8226 and U266) 

were isolated and analyzes the antigens expressed on the exosomes by flow cytometry.  

For this, we used two types of flow cytometry equipment, FACS-Caliber (BD 

Biosciences) and J-SAN (BayBioscience).  We also investigated myeloma 

cell-derived exosomes by western blotting and scanning electron microscope (SEM).  

 The isolation of exosomes from cell culture supernatants was performed by 

ExoQuick-TC.  Similar to the MM cell surface expression, exosomes of MM cells are 



also found to express CD38, CD81, CD98 and CD147.  From the results the 

expression of an indicator of exosomes, CD81 was confirmed more than 45% and an 

indicator of myeloma CD38 was confirmed about 15%, considering that  these 

exosomes were derived from MM cells.  From the above results, the use of flow 

cytometry, it has become possible to detect exosomes from MM cells more easily. 

From the analysis results using a J-SAN, antigens on the MM cell surface and 

exosomes were confirmed to be the same.  These results suggest that both equipment 

of flow cytometry can detect a myeloma-specific exosomes.  We then performed 

western blotting (WB) to analyze the antigens to be found by flow cytometry.  CD63 

(exosome marker) and CD147 (cancer-related marker) are also identified by WB, 

indicating that the flow cytometry method is reliable for detecting exosomes of MM 

cells.  

 The summary of our experiments is represented in Table 1. 

 

These results suggest that CD38 and CD147 should be key molecules expressed on 

exosomes that might indicate the existence and increase of MM cells in bone marrow. 

From the above results, the use of flow cytometry and western blotting, it has become 

possible to detect exosomes from more easily myeloma cells. From now on it is an 

object that will lead to the development of diagnostic methods for myeloma by 

analyzing myeloma specific exosomes from cancer patients, such as body fluids 

including plasma, serum, saliva and urine.  

 

Table 1. MM-derived exosomes analyzed by various methods	

MM cells	

RPMI8226	

Exosome Antigens	

CD63	

MM Antigens	

CD81	 CD98	 CD38	 CD147	
Analysis	

Cell Surface 

(FACS)	

Exosome 

(WB)	

Exosome 

(FACS)	

Exosome 

(J-SAN)	

+	 +	 NT	 +	 +	

+	 NT	 NT	 NT	 +	

NT	 46.1%	 3.5%	 0.1%	 0.4%	

NT	 28.2%	 5.7%	 14.8%	 1.5%	


