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Effect of dandelion polysaccharide on migration and invasion
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Abstract ; In this study, we investigated the molecular mechanism of dandelion polysaccharide (DP) inhibition of breast canc-
er cells by observing the effects of DP on the proliferation, migration and invasion of human triple-negative breast cancer
MDA-MB-231 cells. After treating human breast cancer MDA-MB-231 cells and normal breast epithelial cells MCF-10A with
DP, the effect of different concentrations of DP (0,100,200,400,800 pg/mL) on cell viability was detected by CCK-8 meth-
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od. the effect of DP on the clonogenic ability of breast cancer cells was detected by plate cloning assay. The effect of DP on
the migration and invasion ability of breast cancer cells was examined by the scratch assay and Transwell assay. Western blot-
ting was performed to detect phosphatidylinositol 3 kinase (PI3K) ,phosphorylated phosphatidylinositol 3 kinase ( p-PI3K),
protein kinase B ( Akt) , phosphorylated protein kinase B (p-Akt) , glycogen synthase kinase-38 ( GSK-38) , phosphorylated
glycogen synthase kinase-38 (p-GSK-38) protein expression, epithelial mesenchymal transition ( EMT) -related marker pro-
teins E-cadherin, N-cadherin and vimentin expression. The results showed that compared with the blank group,the DP group
(100,200,400,800 pg/mL) was able to significantly inhibit the viability of MDA-MB-231 cells (P < 0.05 or P < 0.01),
and there was no significant effect on the viability of MCF-10A cells. compared with the blank group,the DP group (200,400
pg/mL) was able to significantly reduce the ability of cell clone formation (P < 0.01). the DP group (200,400 pg/mL)
showed significantly reduced migration and invasion ability (P < 0.01). the DP group (200,400 pg/mL) showed signifi-
cantly reduced p-PI3K, p-Akt and p-GSK-38 protein expression levels were decreased in the DP group (200,400 pg/mL)
compared with the blank group (P < 0.01) ,while no significant changes were observed in PI3K, Akt and GSK-38 total pro-
teins. E-cadherin expression levels were upregulated, but N-cadherin and Vimentin expression levels were downregulated in
the DP group (200,400 wg/mL) compared with the blank group,and the differences were statistically significant (P < 0.05
or P < 0.01). In conclusion, DP can effectively inhibit the proliferation, migration, invasion and EMT process of human

breast cancer MDA-MB-231 cells,and the mechanism may be related to the inhibition of PI3K/Akt/GSK-38 signaling path-

way activity.
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Effect of DP on the viability of MCF-10A and MDA-MB-231 cells(; +s,n=4)
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Fig.2  Effect of DP on the clonogenic ability of MDA-MB-231 cells(; +s5,n=3)
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Fig. 5 Effect of DP on expression levels of key proteins in PI3K/Akt/GSK-38 pathway in MDA-MB-231 cells(; ts,n=3)

e ERC A LYW Q1 AU R ot ) S
W], DP AT DLl i fE I HIF-1a F1 VEGE (3 1% M 1T
S P9 I A 2B R 5 A, DP R AL Al 410 ) A LA
Ji SK-BR-3 . T47D Zjfa s | i ik ol @ id T
PHPH TR G M P53 Bel-2 B3k | B Bel-2 AHOC
X #& H ( Bel-2-associated x protein, Bax ) f{) 2 ik i #1j
HIFLIRSE MCF-7 (40 g 7 % S an g v,
AW Ui s DP B T TNBC 1 25 B P AF
FH, & B8 DP RT4MH MDA-MB-231 4t i i) 35 58 i 7%
FfR 28, Moo 1w FLAR b A2 40 MCF-10A oK UL g 2%
PEREIE

PI3K/ Akt {55 3 {7 % 14 i 928 4 e 33 5 L 94
T2 B # A= 22 A A AR b k4 SR 4R AE
PI3K/ Akt {5530 #1195 8 00 2 o i UL 1% B0 I

F2Z— MTE =AML E S, K2 25% ~ 30% ik
HHRAFAE PIBK/ Akt [ 3076 2848, iX B M & PI3K/
Akt {5 53 % 7] fig 5 TNBC mﬁmﬁxﬁe L)
AT, s PI3K/ Akt {553 % T i F xLH%ﬁ?
2y MCF-7 il BT-20 RO 40 TR MR 221,
TTFI]?F'J PI3K/ Akt i [ 7T 75 5 L M 98 40 B ﬂﬁﬁndﬁ
-1 FEARBETE R, 341 % B DP REAS T 8 MDA-
MB-231 Zfiffg v p-PI3K  p-Akt & [ E k7K F-, 271
DP A] 1 il i 40 il PI3K/ Akt {5 538 6 19 006 . Uik
4h,GSK-3 J& PIBK/Akt () F i Jic ¥, GSK-3 J&—Fh
5/ 90 E R R 1K, 45 GSK-3a Al GSK-38 i
AEEWA, GSK-3a £ S 5 AR 2, GSK-
38 W5 RE HERR B VA G , B FE AL 45 FL AR 78 1
ZMERE T R IR, p-Akt ALK GSK3B BERRIL



1142 FR WIS 5T & Vol. 35

Con 200 pg/mL

400 pg/mL

N-cadherin - M e | 125kDa
Vimentin - S S 57 kD2
GAPDH 37 kDa

HAMN RIE R
Relative protein expression

E-cadherin

N-cadherin

Hm Con
B 200 pg/mL
Bl 400 pg/mL

Vimentin

B 6 DP Xt MDA-MB-231 #BBfih E-cadherin,N-cadherin, Vimentin % [ %% 7K ERIEI (v 5,0 =3)
Fig. 6  Effect of DP on E-cadherin,N-cadherin, Vimentin protein expression levels in MDA-MB-231 cells(; +s,n=3)
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