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Dioscin Inhibits EMT and Invasion of Triple Negative
Breast Cancer Cells via Activation of p38MAPK/FOXO3a Signaling

Fang Rui, Zhao Jingjing, Sheng Feifeng, Xiao Dali*
(Department of Pharmacy, Guangdong Women and Children Hospital, Guangzhou 511442, China)

Abstract The work was aimed to investigate the effect and molecular mechanism of Dioscin on invasion
and epithelial to mensenchymal transition (EMT) of triple negative breast cancer cells MDA-MB-231 and BT549.
Both cell lines were treated or untreated with Dioscin, normal human epithelial mammary cell line MCF-10A was
used as control. Cell proliferation was detected by MTS assay and colony formation assay. The abilities of cell
invasion and migration were evaluated by Transwell assay. The expression of p38MAPK, p-p38MAPK, FOXO3a,
and EMT-associated biomarkers were analyzed by Western blot. The results showed that the cell proliferation was
obviously reduced by Dioscin treatment in a dose dependent manner. Dioscin significantly inhibited the migration

of both cells, downregulated the expression of EMT key transcription factor Snail, as well as mesenchymal makers
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vimentin and N-cadherin, but increased epithelial marker E-cadherin expression. Moreover, the phosphorylation

level of p38MAPK and the expression of FOXO3a were dramatically increased upon Dioscin treatment, and

knockdown of FOXO3a reversed the inhibition effects of Dioscin on cell EMT and their invasion and migration

capabilities. These above results indicated that Dioscin could inhibit proliferation and mobility of triple negative

breast cancer cells in vitro, and the potential mechanism was related to activation of p38MAPK/FOXO3a signaling.
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®1 EHTOLEEPCRASIY
Table 1 The primers used in Real-time PCR

BE[R 44 R I HI(5'—3")

Name Sequences (5'—3")

FOXO3a-F GCG TGC CCT ACT TCAAGG ATA AG
FOXO3a-R GAC CCG CAT GAATCG ACT ATG
GAPDH-F GCA CCG TCAAGG CTGAGAAC
GAPDH-R TGG TGA AGA CGC CAG TGG A
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A: 0~32 pmol/L Dioscin/} 4t BMDA-MB-231, BT549. MCF-10A4Hf172 h, MTSIZ40 A I 4 AL 4735 %6 B: 2.5 pmol/L Dioscinib ¥ 15K J5, .

RS T LB L A T B T I L C: 2.5 umol/L Dioscint BEMDA-MB-231.

Dioscint TNBCEH i & JR 520 .

BT5494110~72 h, MTSZ48 K 40 HAFIE 2 D: i A 4u i A A

A: TNBC cells MDA-MB-231, BT549 and MCF-10A were treated with Dioscin (0-32 umol/L) for 72 h, then the cell viability was evaluated by MTS
assay; B: the cell colonies were observed with microscope after 15 days of treatment with Dioscin (2.5 pmol/L) or not; C: the viability of MDA-MB-
231 and BT549 cells was evaluated after the cells treated with Dioscin (2.5 pmol/L) for 0 to 72 h; D: the effect of Dioscin treatment on the cell cycle of

TNBC cell lines was detected by flow cytometry.

E1 DioscindiiHl =RA M 2L AR iz 4B E5E
Fig.1 The proliferation of TNBC cells were inhibited by Dioscin
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(A) Control Dioscin (B) E& Control
: : m Dioscin
250 4 *
— *
2 200 4
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8
'S 100 4
i
E 50 1

THEUHEST 50 #T, *P<0.05,

A: after treated with Dioscin (2.5 pmol/L) or not, the TNBC cells migrated across basement membrane of transwell insert were fixed, stained and

observed with microscope; B: the number of invasive and migrated cells in both group were counted and subjected to statistical analysis, *P<0.05.
2 DioscinilIFIMDA-MB-231 % BT54940ARA 22 R iTF B¢
Fig.2 Dioscin inhibited invasiveness and migration of MDA-MB-231 and BT549 cells
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B-actin

2.5 umol/L Dioscindb FEMDA-MB-231. BT5494i {148 h/i5, Western bloth&: ] _F- % b5 &P E-cadherin, 8] i #7 &) vimentin,  N-cadherin 52 EMT %<8

B35 KT~ Snail R

The protein level of epithelial marker E-cadherin, mesenchymal markers vimentin, N-cadherin as well as EMT key transcription factor Snail were
detected by Western blot in MDA-MB-231and BT549 cells treated with Dioscin (2.5 pmol/L) for 48 h.
B3 DioscinxtMDA-MB-231. BT5494HBIEM TAR - 4IZIA S0
Fig.3 Effect of Dioscin treatment on EMT biomarkers expression in MDA-MB-231 and BT549 cells

E-cadherin® 1A ¢ 55 %5 . N & FiDioscinXf TNBC/A
HMZZE TR A H N 7 5 H IS 40 EMT
HEFE A O, F AT K F2.5 pmol/L Dioscinkt #MDA-
MB-231. BT54941/}{148 h, 7 7| S B AL B AL AN i 41
2 ff =L 25 ., Western blot#&llE-cadherin.  vimentin.
N-cadherinf1%% 5% 5 7 Snail () K A B4k . 45 5 &
317K, Dioscinfig B {7 {2 #FE-cadherin ] £ 1A . #)1H]

vimentin. N-cadherin. Snail[] %A, #&/~Dioscinfig
% B 348 = [ 7L R 200 . R 1) o A, 300 e I )
JRFEFRAY, W R 1) 4 6 152 28 (1 2B 00 2 28U
2.4 DioscinZEp3SMAPK/FOXO03afE S

AT X} Dioscinkb BE J5 TNBCHH i HEMTAH 5% 1)
MAPKAE 5 I8 G AT 740, F &K BiDioscinfé
BH 5 75 5 L N p38MAPK (1) 16 iR k., 1717 X p38MAPK



77 HiEE E U H I p38SMAPK/FOXO3afs 5 i) = B 1 7L e 40 M0 e 18] s Ak SR 2% 645

(A)
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FOXO3a

B-actin

(B)
Dioscin = + +
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FOXO3a -- —_—

o -

MDA-MB-231

©
Dioscin - + +
SB203580 = - +

FOXO03a " = -.‘

BT549

A: 2.5 pmol/L Dioscin/b B 41148 h/i5, Western blotf: lIMAPKIE i <8 (5 5 73 T-p38MAPK .. ERKFIJUK IR 1k 7K - 2 it 411 1 5 --FOX 03a
F)3%i%; B. C: DioscinEp38MAPKHI#I71SB2035804t HEMDA-MB-231(B)fIBT549(C)4l it J5, FOXO3af) & iA 43k .

A: the MDA-MB-231 and BT549 cells treated with Dioscin (2.5 pmol/L) for 48 h were subjected to Western blot analysis respectively for detection of
tumor suppressor factor FOXO3a expression as well as phosphorylation of p38MAPK, ERK and JUK; B,C: expression of FOX0O3a in MDA-MB-231 (B)

and BT549 (C) cells treated with Dioscin or p38MAPK inhibitor SB203580.

El4 DioscinE;Ep38SMAPK/FOX03a{5 S iB
Fig.4 Dioscin induces activation of p38MAPK/FOXO3a signaling
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A: FOXO3a siRNABcontrol siRNA#E Y AMDA-MB-231. BT54941/if, Real-time PCRAGIMFOXO3aFk R /KF; B: 4 Y FOX03a siRNAEL,
Control siRNA 24 hJ5, Dioscin4k£24b 348 h, Western blotKIIIEMTAH I 73 1 (1A 6L; C: Transwell SZIE KM F4RFOXO3ad ik 5 T 40 7 7%

LRI FE R, D: X 2% A B 1R 2R K A0 M AT T EOF AR e v B, *P<0.05,

A: FOXO3a siRNA or control siRNA were transfected into MDA-MB-231 and BT549 cells, and the gene level of FOXO3a was detected with Real-
time PCR; B: after transfected for 24 h, the TNBC cells were treated with Dioscin (2.5 pmol/L) or not for another 48 h, the expression of EMT markers
were detected with Western blot; C: the effect of down-regulation of FOXO3a on cell invasion and migration was evaluated with Transwell assay; D:

the number of invasive cells in each group were counted and subjected to statistical analysis, *P<0.05.
El5 FHFOX03aFKi&EEE Dioscinxt = A1 FLARFE AAEEMTRIR ZZRIHNHIE
Fig.5 Down-regulation of FOXO3a revised inhibition effect of Dioscin on TNBC cell EMT and invasion
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