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S-1 Cytotoxicity and binding affinity of either free ESA or Span 80 vesicles 

immobilized ESA (EV) for normal cells and cancer cells 

  

 We have already reported [4,6] about the cytotoxicity of either ESA or EV (Span 80 

vesicles immobilized ESA) for various carcinoma cells and for normal cells, followed 

by examining the binding affinities of ESA and EV to the cells. In these previous 

studies Colo201 (human colon adenocarcinoma), MCF-7 (human breast 

adenocarcinoma), Hela (human cervix adenocarcinoma) and HB4C5 (human hybridoma 

cell line) were used as carcinoma cells, and MCF10-2A㸦non-tumorigenic epithelial cell 

line㸧and normal fibroblast㸦from the umbilical cord㸧were used as normal cells.  

 As a result, it could be demonstrated that (i) cytotoxicities of ESA and EV could 

hardly be observed for normal cells (MCF10-2A); (ii) while ESA and EV specifically 

bound to carcinoma of Colo201, MCF-7, Hela and HB4C5 cells, ESA and EV hardly 

bound to normal cells (either MCF10-2A or normal fibroblasts from the umbilical 

cord); (iii) the lower incidence of the binding of either ESA or EV to normal cells seems 

to correlate with a lower toxicity in the case of normal cells. The details are given 

below. 
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S-1.1 Cytotoxicity of either free ESA or Span 80 vesicles immobilized ESA (EV) 

against normal cells and cancer cells 

  

S-1.1.1 The cytotoxicity of free ESA 

Figure S1 shows the comparison of the effect of free ESA on the cell viabilities of 

MCF10-2A (normal cells) and of Colo201 (carcinoma cells). The data indicate that 

cytotoxicity of ESA against MCF10-2A could hardly be observed, while ESA was 

highly cytotoxic in the case of Colo201 cells.  

 

Figure S1 Comparison of the effect of free ESA on the cell viability of MCF10-2A cells 

(normal cells) and on the viability of Colo201 cells (carcinoma cell); the cells were inoculated at 

1.0 × 105 cells/ml in ERDF medium with 10% FBS and 12.8 g/ml ESA. The cell number and 

the cell viability were measured with the trypan blue dye exclusion test on a hemocytometer. 

The values are means of two separate measurements. 
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S-1.1.2 Cytotoxicity of EV 

 The cytotoxicity of EV (Span 80 vesicle immobilized ESA) was examined for 

MCF10-2A and Colo201, see [6]. It was found that the cytotoxicity of EV against 

MCF10-2A could be hardly observed, while strong cytotoxicity for Colo201 was found, 

similarly to the behavior of free ESA (see above). 

 

 

S-1.2. Binding ability of either free ESA or EV for normal cells and for cancer cell 

 

S-1.2.1 Cell binding ability of free ESA 

Figure S2 shows a comparison of the laser scanning confocal fluorescent 

microphotographs of Colo201 cells (as cancer cells) and MCF10-2A cells (as normal 

cells), which were both pretreated with ESA labeled with FITC. The FITC fluorescence 

could hardly be observed in the microphotographs of MCF10-2A, while the 

fluorescence could clearly be observed in the case of Colo201. From these results, ESA 

was revealed to be able to bind to Colo201 as cancer cell specifically, while binding to 

MCF10-2A did not occur. 
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    (a) MCF10-2A                     (b) Colo201 

Figure S2  Comparison of the laser scanning confocal fluorescent microphotographs of (a) 

MCF10-2A cells (as normal cell: non-tumorigenic epithelial cell line), and (b) Colo201 cells (as 

cancer cell: human colon adenocarcinoma), which were both incubated in ERDF medium 

supplemented with ESA labeled with fluorescent FITC for 3 hrs. The cells were observed after 

the incubation by a laser scanning confocal fluorescent microscope. 

 

 

S-1.2.2 Cell binding ability of EV  

  Binding experiments were carried out by using two kinds of normal cells, MCF10-2A 

and normal fibroblasts, and using Colo201, MCF-7 and Hela and HB4C5cells as cancer 

cells. Cancer-specific binding of Span 80 vesicles immobilized ESA (EV) was 

examined. EV encapsulating FITC were added to the culture medium of each cell line 

(Colo201, MCF-7. Hela, HB4C5, MCF10-2A and normal fibroblasts), and cultured for 

3 h. Afterwards, the cells were washed with cold PBS, and the FITC intensity in the 

cells was analyzed by flow cytometry, see [4] for details. EV was found to specifically 

bind to the cancer cells (Colo201, MCF-7. Hela, and HB4C5), but not to the normal 

cells (MCF10-2A and normal fibroblasts), smililarly to what was observed in the 

experiments with free ESA labeled with FITC. 
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S-2 Comparison of the effect of free ESA on the cell viabilities of osteosarcroma 

and carcinoma cells 

 

The effect of ESA on the viabilities of osteosarcroma cells was compared with the 

effect of ESA on the viabilities of carcinoma cells, as previously determined [4]. MCF-7 

cells and Hela cells were used as carcinoma cells [4], and OST cells and LM8 cells (this 

work) were used as a sarcoma cells. At the same concentration conditions of free ESA 

(50 g/ml), the viabilities of the carcinoma cells (elapsed time = 72 hours, [4]) were 

estimated, followed by comparing with the viabilities of the sarcoma cells (elapsed time 

= 24 hours or 48 hours, this work). The data are shown in Table S1 and indicate that the 

antiproliferative activity of free ESA in sarcoma cells is higher than the activity of free 

ESA in carcinoma cells, because the viabilities of the sarcoma cells (elapsed time = 72 

hours) decreased stronger as compared to the viability decrease for the carcinoma cells, 

even in the case of the sarcoma cells the elapsed time was shorter (24 hours or 48 hours). 

The reason of the difference of the antiproliferative activity between carcinoma cells 

and sarcoma cells may be due to differences in the carbohydrate structure in the two cell 

types.  
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Table S1  The effect of ESA on the viabilities of osteosarcroma cells (this work) in 

comparison with those on carcinoma cells (previous study, [4] 

Cells 
Carcinoma [4]  Sarcoma 

MCF-7 Hela  OST  LM8 
ESA conc. 

[ g/ml] 50 50  50 50  50  50 

Elapsed time 
[h] 72 72  24 48  24  48 

Viability 
[%] 50 10  55 0  42  0 

Note: The experimental error of the viabilities is roughly estimated to be within ±15%. The values for the 

viability of the carcinoma cells were calculated from the data in Fig. 1 of [4,] while the values for the 

sarcoma cells are calculated from the data given in Fig. 1 (this work).  
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