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Stirring ultrafiltration: a new method to isolate exosome
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[ Abstract | Objective ~ To establish a method using stirring ultrafiltration for isolating exosome from the culture
supernatant of bone marrow mesenchymal stem cells(BMSCs). Methods The culture supernatant of BMSCs was collected and
centrifuged at low speed to remove residual cells, and then the cell debris was removed by 0. 22 pm filter. Then the clarified
supernatant was purified by stirring ultrafiltration to obtain exosome. Transmission electron microscope was used to identify the
morphology of exosome, Western blotting analysis was used to examine CD63, CD9 protein expression, and CCK-8 kit was
employed to detect the effect of exosome on proliferation of human umbilical vein endothelial cellsCHUVECs). Results Stirring
ultrafiltration successfully isolated exosome from BMSCs culture supernatant; morphology of the isolated exosome was round or
elliptic, with the diameter being about 100 nm. Results of Western blotting analysis showed positive expression of CD63, CD9
proteins. The exosome promoted proliferation of HUVECs in a dose-dependent manner. Conclusion Stirring ultrafiltration
technique is a simple and efficient method for exosome isolation.
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Fite 1gG W H B [F Abcam 43 #) ; Model 8050 Jig
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i 0 7 IS T (D) Ay 86 A b 225 ) 4 0 7 4%
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TR SN AA SRy /N 349 5 T8 25 — B0 1R T i (R R
R /NI, A2 2k 100 nm 247 . Yo fg ) LA
WA 6B AL LA I T BB (B D

e *®

B 1 BMSCs kiR EH BRI EN
Fig 1 Ultrastructure of BMSCs-derived exosome

BMSCs: Bone marrow mesenchymal stem cells. Original mag-

nification; X40 000 (A); X200 000 (B)

2.2 ShutheiREO R ETLER A BCA i &
S A S, T AR RE A AR Mk B 29 0 (370, 0
12.5) pg/mL, % 10° 4~ BMSCs 41 il b 3% W F
VIR 2 7.2 pg MK

2.3 CD9.CD63 &g fshitk P ki HHR
B B 354G 0 45 SR 2 % . BMISCs 3 I 1) M i 1A
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Fig 2 Expression of CD9 and CD63 protein in BMSCs-derived

exosome as detected by Western blotting analysis

BMSCs: Bone marrow mesenchymal stem cells

2.4 shattkar HUVECs ¥ 5848 B 69 % CCK-8
ARG EE R B R R F: 1.3 d B, e 5% R 0k 5 ik
PRI S IR R B HUVECs [k Sh a5t g 1 . 16
0~200 pg/mlL Zh WA ¥R B2 70 B A A1 8 1K Uk 32
= HUVECs #1358 B8 7 805 (18 3) . 130 B e %
B RE R S A AE W o7 D AR 1 AP WA A, S I AR o
A 1Y 5 6 1) ot B A 0 1 3 e A

08 r ——0 pg/mL
— 5 pg/mL
0.6 —&— 10 pg/mL
—>¢ 20 pg/mL
Qg 04 | —¥—200 pg/mL
0.2
0 1 1
1 3

Time after treatment #/d

B3 A[ERE BMSCs Sk IR 5h ik 4 X
HUVECs 1 54 {£ Fi 9 5 1
Fig 3 Effect of BMSCs-derived exosome (different
concentrations) on proliferation of HUVECs
BMSCs: Bone marrow mesenchymal stem cells; HUVECs:

Human umbilical vein endothelial cells
3 W it
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(shedding vesicles or microparticles) , & & —#f H 2
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JBCHE 4 A1 BA 58 i i1 B3 B SRy S I A (B 4D,
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JEL ST B A AR /N B o A 0 A 2 200 3 5 A 1
AL FEHEA L IR 5 AP WA A R P N R R S R
TBC PN B 5T 45 2B ) 27 DI RE T B Y 00 U 2 5 5
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Fig 4 Generation of exosomes
After endocytosis, plasma membrane wraps protein, mRNA,
and miRNA fuse into endosomes, maturation of the endosome
leads to the individualization of a multivesicular body
containing intraluminal vesicles, the multivesicular body can
fuse with the plasma membrane and release intraluminal vesi-
cles into extracellular milieu. Once in the extracellular milieu,

the intraluminal vesicles are referred to as exosome
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