245544 Acta Pharmaceutica Sinica 2019, 54(5): 861 —866 - 861 -

ST FFLBRE MCF-7 BRI 2% 2% b 2 it 245 14 RO AL )

WA, FAK, B U, Hek, AEAK
CHB AN 27 58— R S 52 245 0, 3 P 20 R i 24 2 LS 2, 17 8 450052)

E: AR 700 H U SR AR APk (MCF-7). £ 2L L &2 (doxorubicin) iiif Zj#k (MCF-7/Dox) [ % 2% b &2 it 24 ik
b IE WL RS 2R U R (MCF-7/Ex0) AT FR s A b4 (exosomes) 7 3L [l Je 40 il 22 2% bl B2 i 24 4% 36 b i 1 %
Y5> T ML . B CCK8 E AN i i B A I 22 2 He A2 % MCF-7 .MCF-7/Exo MCF-7/Dox 4 g 8 i i 1 (5 i . 3
15 AU M 5% 2 2 bl R SRR YR T RS2 o T 0 VR SR 3 P A I b R VR 1 A, R S T R
5 \BCA VL Dil bRic ik 70 3544 (1 5 i, Western blot 246 0 71 34 4445 5 437 CD63 i Flotillin-1 1) R 1A /Ko B
FH s L 2R AR B Al B W 48 MCF-7 41 it ) MCF-7/Dox 41 St J (4 40 R A B I 1L« Wesstern blot 45 0 3 F 441 ffa =
% 2451 255 4 (ATP-binding cassette subfamily B member 1, ABCB1) {2215 /K . 40 i 184 5 v A% I 42 7%, MCF-7/
Exo 40 g % 22 % b 2 0 2 B 1) K (IC,,) v 0.83 + 0.09 umol - L, B & & T MCF-7 411 il ) 1C,, 1 0.15 + 0.05
pmol - L* (P<0.01), Hifif 2542 % 7 5.56% . AU yd T4 BoR, 2R W EER G, MCF-7T 4 iB B B 8 4 17 (P<
0.001), 17 5 i 24 20 i 37 H 85 9% 1) MCF-7/Exo 4 L A T- AN W] 2 (P>0.05). AMb 1A & & F 4 e PE AR 1L R T 2 7,
MCF-7/Exo 2 i i) #1444 B 55 22 F MCF-7 411}l (P<0.05). PKH67 7% kR . 7x, MCF-7/Dox 1 i I J§ ) 71 s 4 w]
DL MCF-7 $H.  Western blot &7, MCF-7/Exo 4l il 4 ABCBL1 ()R 1A /KT- B & = F MCF-7. AW 7t&E REMH, £
< B B TR 243 2L T A R VD b Ak mT DA ] B0 A A% S i 24 42, JCHTLAR 7T e 5 i i A 5 (1) ABCBL B TGI8 K.

SEREIRL: AU T T 290, 2R A 2 AN A A

FE 525 RI66 ERFRIDED: A X E S 0513-4870(2019)05-0861-06

Mechanisms of doxorubicin resistance of breast cancer MCF-7 cells
mediated by exosomes
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Abstract: This study aimed to explore the roles of exosomes in doxorubicin-resistance in breast cancer cells.
Using breast cancer parental cell line (MCF-7), doxorubicin-resistant cell line (MCF-7/ADR) and sensitive cell
line co-cultured with doxorubicin-resistant supernatant (MCF-7/EXO) as models, the effects of doxorubicin on
proliferation or apoptosis of MCF-7, MCF-7/EXO and MCF-7/ADR cells were detected by CCK8, and light or
fluorescent microscopy. Exosomes in the supernatants of cell culture were extracted by ultracentrifugation, and
the quantity of exosomes was determined by transmission electron microscopy, BCA and Dil labeling assay.
Expression levels of exosome-specific biomarkers CD63 and Flotillin-1 were detected by Western blot. The uptake
of MCF-7/ADR cell-derived exosomes by MCF-7 cells was observed by laser confocal microscopy. Western blot
was used to detect the expression levels of multidrug resistance protein ATP-binding cassette subfamily B member
1 (ABCB1) in all three cell strains. Cell proliferation assays showed that IC., of MCF-7/EXO cells to doxorubicin
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was 0.83 = 0.09 umol - L*, which was significantly higher than 0.15 + 0.05 umol - L* (P<0.01) of MCF-7 cells,
suggesting 5.5 times of increase in drug resistance. Apoptosis of MCF-7 cells was induced after doxorubicin
treatment (P<0.001), but MCF-7/EXO cells were not significantly different (P>0.05). Exosome quantification
and specific marker detection showed that MCF-7/EXO cells had significantly more exosomes than MCF-7 cells
(P<0.05). PKH®67 tracer markers indicated that MCF-7/ADR-derived exosomes could be taken up by MCF-7 cells.
Western blot showed that the expression level of ABCB1 protein in MCF-7/EXO cells was significantly higher
than that in MCF-7 cells. Taken together, these results indicate that exosomes of doxorubicin-resistant breast cancer
cells can transmit drug resistance to sensitive cells, and the underlying mechanism may involve ABCB1 protein

transport mediated by exosomes.
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Figure 1 Effects of doxorubicin (Dox) on different cells proliferation. A: Inhibitory effects of doxorubicin on the proliferation of different
cell lines; B: Statistical analysis of IC, of doxorubicin on different cell lines; C: Effects of doxorubicin on different cells morphology
(100x). n = 3, X + 5.”P<0.01. Exo: Exosome
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Figure 2 Cell apoptosis determination by fluorescence microscopy. A: Cell apoptosis was observed under a fluorescence microscope
after exposure to 0.625 pumol - L* doxorubicin (100x); B: Statistical analysis of the number of apoptotic cells after treatment with 0 or
0.625 pumol - L* of doxorubicin. "P<0.001
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Figure 3 Identification of exosomes in cell culture supernatant.

A: Exosomes in the cell culture supernatant of MCF-7, MCF-7/
Exo and MCF-7/Dox cells detected by transmission electron; B:
Statistical analysis of the number of exosomes from three cell
lines; C: Quantity of exosomes determined via the BCA standard
curve; D, E: Dil fluorescent dyes-labeled exosomes from three cell
lines; F: Expressions of CD63 and Flotillin-1 in exosomes from
MCF-7, MCF-7/Exo and MCF-7/Dox cell lines. "P<0.05, “P<
0.01, ""P<0.001
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Figure4 MCF-7/Dox-derived exosomes were uptaken by MCF-7.
MCEF-7/Dox-derived exosomes were labeled with PKH67 (green
fluorescent) and were added to MCF-7 cells. After co-incubation
with MCF-7/Dox-derived exosomes for 60 min, MCF-7 cells were
stained with Hoechst (blue fluorescent) and observed under a laser
confocal microscopy (630x)
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ABCBL1 in different cell lines
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