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[# ZE] B WOTEMRM (SS) X 2L A% b8 2 i 25 4 i MCF-7/ADR IS 58 . iT# . 1A
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10, 20 K 40 wmol- 1" SS 21 40 ffg 4% 4 36 P 29 00 W R K (P<<0.01). 50 pmol-L ' SSHbEE, 100
20 pmol-L " SSZH 40 fid 5o B s8R B S/ (P<<0.01), SXFMEZH A, 5. 10H120 pmol-L ' SS 44
M TR I B, 2RI L (P>>0.05) . Sx A s, 10H120 pmol-L " SS 41 40 itg &
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ABSTRACT Obijective: To discuss the effect of sodium selenite (SS) on the proliferation, migration,
apoptosis, and tumor stemness of breast cancer doxorubicin-resistant MCF-7/ADR cells, and to clarify its
mechanism. Methods: After the breast cancer doxorubicin-resistant MCF-7/ADR cells were treated with
various concentrations (0, 5, 10, 20, 40, and 80 pmol-L ') of sodium selenite (SS) for 48 h, cell counting
kit-8 (CCK-8) method was used to detect the proliferation activities of the cells in various groups and the
drug concentration for the subsequent experiments was determined. The MCF-7/ADR cells were divided
into control group (0 pmol-L."' SS), 5 pmol-L. ™" SS group, 10 pmol-L "' SS group, and 20 pmol-1. "' SS
group. After cultured for 24, 48, and 72 h, CCK-8 method was used to detect the proliferation activities of
the cells in various groups; colony formation assay was used to detect the numbers of colony formation of
the cells in various groups; flow cytometry was used to detect the apoptotic rates of the cells in various
groups; wound healing assay and Transwell chamber assay were used to detect the wound healing rates and
the numbers of migration cells in various groups; sphere formation assay was used to detect the numbers of
sphere formation in the cells in various groups; Western blotting method was used to detect the expression
levels of ATP-binding cassette transporter B subfamily member 1 (ABCB1) , microtubule-associated
protein 1 light chain 3- 11 (LLC3-1I ), and p62 proteins in the cells in various groups. Results: Compared
with O pmol-L "' SS group, after cultured for 48 and 72 h, the proliferation activities of the MCF-7/ADR
cells in 5, 10, 20, and 40 umol-L~' SS groups were significantly decreased (P<C0.01). Compared with
0 pmol-L ' SS group, the numbers of clone formation cells in 10 and 20 pmol:L ! SS groups were
significantly decreased (P<C0.01). Compared with control group, the apoptotic rates of the cells in 5, 10,
and 20 pmol-L.~' SS groups showed no significant difference (P>>0. 05). Compared with control group, the
wound healing rates of the cells in 10 and 20 pmol-L. "' SS groups were significantly decreased (P<<0.01),
and the numbers of migration cells in 5, 10, and 20 pmol-L ' SS groups were significantly decreased (P<C
0.01). After 14 d of culture, compared with control group, the numbers of spheroid formation in the cells in
5, 10, and 20 pmol-L.~' SS groups were significantly decreased (P<C0.05 or P<C0.01). Compared with
control group, the expression levels of ABCB1 and p62 proteins in the cells in 5, 10, and 20 pmol-L ' SS
groups were significantly decreased (P<C0. 05 or P<C0.01), and the expression levels of LC3- 1l protein in
the cells in 10 and 20 pmol-1.~" SS groups were significantly increased (P<C0.01). Conclusion: SS can
inhibit the proliferation, migration, and sphere formation ability of the MCF-7/ADR cells, induce cell
autophagy, and down-regulate the expression level of ABCB1 protein.
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1.1 e ERXM NS FLIR TSR0
MCF-7/ADR 41 {1 W [ #7 7155 7% 40 M BF 5 A R 22
Al oSS A 3% E Sigma A\, IR A % E
TargetMol Chemicals Inc /A /], MCF-7 41 il & FH £%
Fe By B DO PR A A R BR A |, 4R
W H & 8 (cell counting kit-8, CCK-8) B{HIA H 3
E MedChemExpress 24 ®], # ¥ N = B 1R IR 1
(adenosine triphosphate, ATP) &/ &% EHEHAB
W % A 51 1 (ATP-binding cassette sub-family B
member 1, ABCB1) Hi{kly {3 17844 T
AR A L, bt A CH b R -3- 85 R S A
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH )
Ui B R IFELE R AL RHE A IR F], U ARG
A FHE 3- 11 (microtubule-associated protein light
chain 3-11, LC3-11) F1p62Hrikmy { & = & 4+
WHARGR A A, ZIREM IR (85 . Biotek
Synergy H1) W4 H 3¢ [H BioTek 2~ &, #E I 15 &
4 (M5 : ChemiDocXRS+ ) I [] % [ Bio-Rad
Laboratories /A H] .

1.2 a3 te R K MCF-7/ADR 40 i 8 5%
TR FRED, BT 5% CO., 37 CHiFR, RME
TR AR AT AL, A A Kk B 8026 ~90 % B,
oA B R £ 2% vh W (phosphate buffered saline,
PBS) V. 0.25% BRAEIH AL, &R 1:3 Mol sty
(A

1.3 CCK-8#k#m&mmpBgmEr KiHkE
) MCF-7/ADR 40 Jfd 4% # 2 % 100 pL 55 9% 2 1
96 fLANME AT IR P, M N 3X 10" mL ", 37 °C
Bgrid . AR 3N, HmA0. 5. 10,
20 F140 pmol- L' SS K532 48 h i, AFLJm A 10 pL
CCK-8 ¥ W & 2 he K I A7 AL T 450 nm 7 K
Ab W e AL SR (A) fH, PLO pmol-L'SS2H
XFRRZE, THO A A A0 G BRI M L AN G A =
(LRHAE - FHILAME) / (MBUAAHE—=
FIALAME) . B € 5 2E52 8 SSUE N 0, 5. 10 A0
20 pmol-L ', ¥ MCF-7/ADR 41 Jiid 5 g X} #8244
(0 pmol-LL"'SS), 5pmol-L'SS 4. 10 pmol-L !
SS 4 120 pmol- L. ' SS4 .
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LR AA M, 1000 r-min~ "B L

5min, F LI, W20 uL MR, 51X EBE 11
BATE, BWAAREWITIRA, R 405G
5, Kan B 2= 310" mL—", A 124040
MR FE MR, REAL 700 A, A E 3R AL,
W 12 FL A0 M B SRR A KR 24 h 85 5% 2 F, PBS &%
MRV, A A% HEE B E 15 min, 25 4 5K G
30 min, [BIWCEE G R YL, HORKZ 18 vhik 2 A
JETE, BRET . TR MRS, M
2H 4 L S R LR, LA AR AR I5 3 S0 ER
T 5040 R 1 sk

1.5 AXmpaRbnsmmpns—g ENL
JE &AL, 1000 r- min B0 5 min, 3% FiF.
A BV PBS 8 vl oh ik 2 K o A 1 X &5& 2 b
We TR ZH M, 4F M R R O 1X10° mL . T
100 L 4 ffg V2 W o m A 5 pL Annexin V -FITC Fll
5pl PIYe . ZEIRFHE 15 min, fIA 400 pl 1< &5
B PIR E SAREL500 pl, et sg Um 1 h R A
S A AR I A5 2 AR L T AR TR =R T
2 45/ 5 20 L KR < 100 %6
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4 e B 3 10" mL 1% FEHE A T 12 fL 40 M 35 57 A
o, BEFRA IR . 200 pL AR Sk TE T ALRVERDE ,
PBS Ml vhik )5, T RMEE MR, JHid S0 R
Pi'E; #0. 5. 10020 pmol-L =9 B ## EE fin A SS,
HHELE 3R, 4T 24 M48h5, MAZE AR
FREL, EOhWF i s B4, BB T 40 g 5%
KRG8 . TR K= (0 h QIR %8 — 45 & it
] A5 R S ) /0 hRIE 9 B X 100% .

1.7 Transwell 3> & 5 B #4& n & 4 MCF-7/ADR
mpe it A m e JH b &4l al eI Ik %k, T
Transwell /NE T ZE FIIA 700 pL % 10% & 4 1fn
i (fetal bovine serum, FBS) i34, AHom
R RETEEYM, F Transwell/NER E= A
100 pL 402, 37 CHEE 48 he MA 4% ZRH
P [ % 10 min, 0. 1% 45 & %59 & 30 min, PBS %
MR VRS 3, TAIE B PSR, &4
Bl AL % B 6 A~ AL, SR FH Image T 3K R 847 483143
B, TR A g AR A i g, 25 RO E .
1.8 F 4 h s 3R 5 B4 ] & 48 MCF-7/ADR %8 e,
PERAE R WENLE AL, B0 KR
MG R IRIL, PBS G ok vk . (T 40 i B
FREEE AN, JFHE T A R A LA AL 5 0004
) 2 B B Fh T BB 5 6 FL 4 M B R AR, A AL
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1.9 Western blotting # # #| &40 MCF-7/ADR %
Mo ABCB1.LC3-Tl #= p62 & & k& KF KO,
5. 104120 pmol- L ' SSAZL P4 48 h )5, PBS %%
R VR AR, AR 1 mL RN A 10 pL K
FAEHE A (phenylmethanesulfonyl fluoride, PMSF)
14 H 1) B ) 2 T AR, PR e i€ S %8 30 min.
F4°C, 12700 r- min "B 15 min, W EWE. RH
ZEm B R (bicinchoninic acid, BCA) i 5 & i
EHE W, BOE R E AR 14 PR G 5X
loading buffer ik 7, 95 ChN#A 10 min, 4 H 5 &
PR X 231 Jo e T A R e B i oy e e, R AT
Jot K& BAL IR 1M 2R DN 04 I i BE IS HL UK (sodium dodecyl
sulfate polyacrylamide gel electrophoresis, SDS-
PAGE) K (THEHR K120 V, BfE1h). SRR
L ED L (fH 5 f R 400 mA, HFE] 1 h) K %EI
W& AR 2R MW MWLM (polyvinylidene
fluoride, PVDF) [, HI5% WA UIH = M4 1 he
IMA—$TGAPDH (1:1 000 #%) . p62(1:10 000) .
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LC3-1 (1:1000) #1 ABCB1 (1:1000), 4 CH¢ &
SR o A Y Tris Z2 bR (Tris-buffered
saline with Tween, TBST) ZZMi ek 3k, &Ik
10 mine AN ST = B HF 1 h, TBST %
R TR 3 ARG OG5, ] Image
B R KRB, iHRESAHEEHY
HERBKF . BIYERRIEKE=HRER KW
KA /GAPDH 4575 KA -

1.10 #%#t %454 K GraphPad Prism 8. 0 # {4
HEATHEIT 2750 M o 25 LA ML BH TG 1 . S BT LB
T WRAEGRE. SR RE. BRIEATE A
4 fe i ABCB1., LC3- 11 J& p62 & 1 ik K V- B 4£F
HIEBSA, UotsEoaw, 24 AR #
KB R Ty 2250, 2 [RS8 5809 9 LE 8ok HH
LSD-#: 5 . LA P<<0.05F2 74 Gt L.

2 & R

2.1 Z#ZMCF-7/ADR@EFAEME 50 pmol- L
SSAH#, #5324 h)5, 20 F140 pmol- L' SS4
MCF-7/ADR 21 Jitd 38 58 15 14 341 W & ik (P<<0. 01) ;
Bt 48 M 72 hJ5, 5. 10, 20 M40 pmol- L™' SS 4
MCF-7/ADR 4 it 34 78 15 M 34 B 5 B AR (P<<0. 01) ,
L3 B0 R A A S (v AR M . UL 1

— —
(e} wl
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Proliferation activity

0

0 5 10 20 40
Concentration of SS [cy/(umol-L™1)]
B

A': X 100. "P<<0.01 compared with 0 pmol- L ' SS group.
1 AEWRE SSERG& 4140 a1 5L (A) s 5835 (B )

Fig. 1 Proliferation(A) and proliferation activities(B) of cells in various groups after treated with different

concentrations of SS
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0.97%) M 20 pmol-L ' SS #H 40 iy # 1- &K
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L 3,
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A:Crystal violet; B:Histogram("P<C0.01 compared with O pmol- L™' SS group).
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Fig. 2 Clone formation status(A) and clone formation numbers(B) of cells in various groups concentrations of SS
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A:Control group; B:5 pmol- L' SS group; C:10 pmol- L' SS group; D:20 pmol- L.~ ' SS group.
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Fig. 3 Apoptosis of cells in various groups detected by flow cytometry
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0.01), HEFEMKHME. WK 6.
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K-F  Western blotting 3% K Il 45 2 7w . 5 X M2
e, 5. 10 F120 umol- L' SS 41 410 g vh ABCB1
J p62 B 1 ik K B B R A (P<<0. 05 8¢ P<<
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dependent protein kinase-1, PDK1) Fl# i £k ki 4
GRS K 7 X (BT L i R I S AV e 7 2
N SS AL AR AR I MRS AMP IS A6 8
fit (AMP-activated protein kinase, AMPK) /I %L
W RN R E N
rapamycin, mTOR) /X kHEH 1 O 3a (forkhead
box O3a, FoxO3a) 15 5l 4 il ‘= 250 40 i 1 5
VST, R A, S PR .
SS A] i #F T 9 56 M & (reactive oxygen species,
ROS) /%% fg Bt UL B 3- % B (phosphatidylinositol

(mammalian target of
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Fig.4 Scratch healing(A) and scratch healing rates(B,C) of cells in various groups
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A:Morphology(Crystal violet, X 100) ; B :Histogram("P<C0.01 compared with control group).
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Fig. 5 Cell migration(A) and numbers of migration cells(B) in various groups detected by Transwell chamber assay
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A': Morphology and size of cell spheres( X 100) ; B: Number of spheres("P<C0.05, "P<C0.01 compared with control group).
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Fig. 6 Sphere formation of cells in various groups
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Fig. 7 Electrophoregram(A) and histograms(B—D) of expressions of ABCB1, LC3-1I , and p62 proteins in MCF-7/

ADR cells in various groups
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