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We report the use of 3D-AFM under in-liquid conditions to reveal the structural and nanomechanical
characteristics of exosomes derived from three different cell types: a highly aggressive and
metastatic murine osteosarcoma (0S) cell line (LM8), a highly aggressive and metastatic
k-ras—activated human 0S cell line (143B), and a nonaggressive and nonmetastatic k-ras—wildtype
human 0S cell line (HOS). The 3D-AFM force maps acquired over individual exosomes revealed a
non—-homogeneous granular—1|ike morphology with distinct local regions, which could be attributed
to the presence of proteins such as receptors that are exposed to the outer surface of the exosome
membrane. We found a clear difference in the mechanical properties between nonmetastatic and
metastatic tumor cel |-derived exosomes. Exosome proteomic analysis using mass spectrometry, ELISA,
and western blotting indicated the enrichment of certain proteins specific to elastic fiber
assembly. These groups of proteins were found to be highly enriched in 143B cell-derived exosomes
compared to the HOS cell-derived exosomes. This may explain the observed mechanical differences
between metastatic and nonmetastatic tumor cell-derived exosomes. We further examined the
mechanical properties of the parent cells that secrete HOS and 143B exosomes. The results showed
a decrease in the Young' s modulus of 143B cells compared to that of HOS cells, confirming widely
accepted results. Cell-based ELISA indicated that the elastic—fiber associated proteins—which were
highly expressed in 143B exosomes—were significantly less expressed in metastatic parent 143B cells
than in nonmetastatic HOS cells. Our findings thus suggest that metastatic tumor cells may preserve
their softness by releasing certain proteins through exosomes.




