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Supplementary Figure 1. Glutathione assay for ENVs. We checked whether ENVs carried 

endogeneous glutathione. Glutathione assay was carried out using enzymatic reaction. In 0.1 

mg of ENV sample, 3.15 ± 0.16 nmol of glutathione was detected. Red-line represents 

standard curve obtained from known glutathione concentration (n = 4).  

  



 

 

Supplementary Figure 2. Volume-of-interest analysis of SPECT images. The %ID/organ 

values from the SPECT/CT images were calculated, showing high radioactivity in the liver 

and spleen until 5 hr. In contrast, the %ID/g values of 
99m

Tc-HMAPO for the liver and spleen 

uptake showed maximum uptake at 30 min and then decreased until 5 hr (n = 3).  

  



 

 

 

Supplementary Figure 3. In vivo SPECT/CT images of 
99m

Tc-HMPAO-ENVs obtained 

from human neural stem cells and 
99m

Tc-HMPAO labeled natural exosomes. 
99m

Tc-

HMPAO-ENVs were prepared from different cells, HB1.F3 human neural stem cells and 

SPECT/CT images were acquired in BALB/c mice. (a) Stability of 
99m

Tc-HMPAO-ENVs was 

also examined in human serum and PBS. (b) The SPECT/CT images showed similar 



distribution pattern with ENVs obtained from Raw 264.7 murine macrophage cells. Intense 

uptake was found in the liver and spleen within 30 min and radioactivity was gradually found 

in the salivary glands and intestine. (c) SPECT/CT images of 
99m

Tc-HMPAO labeled natural 

exosomes obtained from Raw 264.7 cells at 3 hr revealed similar accumulation patterns with 

99m
Tc-HMPAO-ENVs.  

 

  



 

 

 

Supplementary Figure 4. Effects of increased size of ENVs in biodistribution. (a) When 

68
Ga labeling to ENVs via SCN-Bn-NOTA chelator was tried, size of ENVs increased to 530 

nm (arrow) probably due to aggregations contrary to the slight increase in 
99m

Tc-HMPAO 

labeling. (b) 
68

Ga-ENVs with increased size resulted in distinct distribution, mainly 

accumulation in lung (1 hr after injection).  

 


