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Preparation of exosome-coated Bcl-2 siRNA and its inhibitory effect
on the growth of pancreatic cancer cells
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Abstract: High expression of Bcl-2 is associated with the development of pancreatic cancer, and downregula-
tion of Bcl-2 is an effective approach for the treatment of pancreatic malignancy. In the present study exosomes
were isolated from the cultured medium of human embryonic kidney cells (HEK293) by ultracentrifugation and
exosome-coated Bcl-2 siRNA (exosiBcl-2) was synthesized using electroporation. The results showed that the
particle size of exosiBcl-2 was 67.3 + 9.7 nm and the morphology of exosomes displayed a concave ring structure
as determined by transmission electron microscopy (TEM). Western blot analysis indicated that exosomal proteins
including CD9, CD81, CD63 and TSG101 were highly expressed. Confocal microscopy revealed that exosiBcl-2
was widely distributed in Miapaca-2 cells, and the transfection efficiency of exosiBcl-2 in Miapaca-2 was 77.2%
as determined by flow cytometry. Treatment with exosiBcl-2 at a concentration of 100 nmol- L™ resulted in an
inhibitory effect on the growth of Miapaca-2 cells with an inhibition rate of 63%. ExosiBcl-2 treatment can down-
regulate Bcl-2 and upregulate Bax protein. This study provides evidence that exosiBcl-2 is able to inhibit the
growth of pancreatic cancer cells and the nanoparticles have potential to be developed as a novel anticancer agent.
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Figure 1 Characteristic analysis of exosomes and exosiBcl-2 by transmission electron microscopy (TEM), Malvern zetasizer laser analyzer

and Western blot. Exosomes were extracted from the cultured medium of HEK293 cells by ultracentrifugation, and exosiBcl-2 was synthe-

sized by electroporation. The size distribution of exosomes (A) and exosiBcl-2 (B) were analyzed by Malvern zetasizer laser analyzer. The
morphology of exosomes (C) and exosiBcl-2 (D) was observed by TEM. Western blot analysis was performed to determine the expression
of the characteristic proteins including CD9, CD63, CD81, and TSG101 (E). The loading rate of Bcl-2 siRNA was analyzed by agarose

electrophoresis (F)
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Figure 2
Miapaca-2 cells were treated with exosiBcl-2 for 24 h, and the
fluorescence intensity was analyzed using Confocal microscopy
approach. Green fluorescence (actin-tracker green) represented the
actin and blue fluorescence (DAPI) indicated the nucleus, while
the red fluorescence represented distribution of cy3-exosiBcl-2.
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Figure 3 Analysis of transfection efficiency of exosiBcl-2 in Miapaca-2 cells. Miapaca-2 cells were cultured at 37 °C for 24 h, and exosiBcl-2

(100 nmol-L*) was added. After incubated for 24 h, cells were collected by centrifugation at 1 000 xg for 10 min, and the transfection

efficiency of exosiBcl-2 in Miapaca-2 cells transfected with control (A), siBcl-2 (B), exosiBcl-2 (C) was analyzed by flow cytometry. (D)

indicated the quantitative analysis of transfection efficiency. n = 3, x +s. “P<0.01 vs siBcl-2 group
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Figure 4 ExosiBcl-2 inhibited the growth of Miapaca-2 cells via downregulating Bcl-2. Miapaca-2 cells were treated with exosiBcl-2 and

the cell proliferation activity was evaluated by MTS analysis (A). Western blot was performed to determine the expression of Bcl-2 and Bax

protein (B)
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