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SEIGHE— BRI R RILER S Skp2 S & 1ER .. 4858  TFLS nl &3 #04) NSCLC 41/ H1437. H358. A549 Fl H1299
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Abstract: Objective To explore the effect and underlying mechanism of total flavonoids from Litchi Semen (TFLS) against non-
small cell lung cancer (NSCLC). Methods After treating NSCLC cells with TFLS, the proliferation, migration, and invasion ability
of cell were evaluated by CCK-8 assay, cell plate clone formation assay, Wound healing test and Transwell assay, respectively. The
possible active ingredients, target and related pathways of the therapeutic efficacy of TFLS were predicted by network pharmacology.
The effects of TFLS on A549 cell cycle and cell apoptosis were examined by flow cytometry. Western blotting was conducted to detect
the expression levels of proteins related to metastasis, cell cycle, and cell apoptosis. Molecular docking technology was used to predict
potential active components of TFLS targeting S-phase kinase associated protein 2 (Skp2) in the treatment of NSCLC. Drug affinity
responsive target stability (DARTS) assay was used to further detect the binding effects of quercetin and (—)-epicatechin to Skp2.
Results TFLS significantly inhibited the in vitro proliferation of H1437, H358, A549, and H1299 cells and the clone formation ability
of A549 cells (P < 0.05). TFLS inhibited migration (P < 0.05, 0.01) and invasion (P < 0.01) ability of A549 cells by up-regulated the
expression of Epithelial cadherin (E-cadherin, P < 0.05) and down-regulated the expression of Vimentin (P < 0.01). Flow cytometry
results showed that TFLS could block A549 cells in G2/M phase and induce its apoptosis (P < 0.05) by down-regulated the expression
of Cyclin B1 (P < 0.05) and up-regulating the expression of Cyclin-dependent kinase inhibitor 1A (p21) and Cleaved poly ADP-ribose
polymerase (Cleaved PARP, P < 0.05, 0.01). The core targets Skp2 and p53 predicted by network pharmacology. Western blotting
results showed that TFLS could down-regulating the expression of Skp2 (P < 0.01) and up-regulate the expression of pS3 (P < 0.05).
Molecular docking and DARTS results showed that quercetin and (—)-epicatechin in TFLS could bind well with Skp2. Conclusion
TFLS could inhibit the growth and metastasis of NSCLC, induce apoptosis, block cell cycle in G2/M phase, and weaken the occurrence
of epithelial-mesenchymal transition (EMT) of A549 cells in vitro. The molecular mechanism may be related to the regulation of Skp2-
p21/p53 signaling axis. Quercetin and (—)-epicatechin may be the effective substances for TFLS targeting Skp2.
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TFLS) 7& M #h Hi % b S () s R S sy, BA Bt
R B AR AR S I R . B L RE S 2 R 2
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1.0 1.5 2.0 2.5
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F
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*
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A~D-REFEIREE TFLS 474 H1437. H358. AS549. H1299 41t 5E e /1 AIREMT; E-TFLS %t AS49 401 5 b F B RE SIS0 ; F-TFLS X

AS49 ST e A el SxiRALE: "P<<0.05.

A—D-effects of different mass concentrations of TFLS on proliferation ability of H1437, H358, A549 and H1299 cells; E-effects of TFLS on clone formation
ability of A549 cells; F-statistical graph of colone number of A549 cells treated with different concentrations of TFLS; “P < 0.05 vs control group.

1 TFLS #i#) NSCLC ZBAkY 1858
Fig. 1 TFLS inhibited proliferation of NSCLC cells

3.2 TFLS % A549 {paiE 5 aE 10 M

SRR FT TFLS Xt NSCLC i % 7 g 152,
AH ST KR S2IG 08 TFLS X AS49 4iffiE
FRe ST, & 2-A. B B, SXtIEA LR,
ZANF B E TFLS (5. 10 ug/mL) 4# 12h J5,
YT AL R B (P<<0.01), 4bFE 24 h )5,
E R AT R AE] AS49 dIRERRE T (P<

0.05), [ i, A 78 K Transwell SEE& 4G T TFLS
X A549 A iz 22 Re IR . Wl 2-C. D o,
ANFEFEWREER) TFLS /EH 72 h J5, SxiZ L
B FER AS49 iR B> (P<<0.01).
b B - 18] 78 i ¥ 4k ( epithelial-mesenchymal
transition, EMT) M ItrEZ —. N TR
¥F TFLS X} A549 4R /E 255 EMT
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E-cadherin o= o— 135%10° |, ] T
ﬂ‘fﬁ} .
Vimentin | WD W -—S - - - — e 570%10¢ iﬂéo.s- .
E ko
AP Dl | S ———— ) ]

0 -

E-cadherin Vimentin

A, B-TFLS X} A549 4UiTF8HE 5400 C. D-TFLS Xf A549 4Ufif{2 2868 /) 1¥15%00; B F-TFLS %f A549 4Hffi+ E-cadherin. Vimentin & [

FiLrgem, SHRARE: "P<0.05 P<0.01.

A, B-effect of TFLS on migration of A549 cell; C, D-effect of TFLS on invasive ability of A549 cells; E, F-effect of TFLS on the expression of E-cadherin

and Vimentin proteins in A549 cells, *P < 0.05

**P < 0.01 vs control group.

2 TFLS %) A549 MHAERIEET
Fig.2 TFLS inhibited metastasis of A549 cells

K, AWEFEIEH] Western blotting 246 A549 2
 EMT #H5%hnic 85 E-cadherin. Vimentin [{J38iA
. W& 2-E. F 7w, TFLS A 52 Nif Vimentin &
FIRIE (P<0.01), mifE2Hn] 3% i E-cadherin
FAMFRIE (P<0.05). 455K, TFLS i) A549
YRR v e S AMHI4E AR EMT AHG.
33 MEHBFESIER

ATFE AR T 0.15 AifEs . we&

R TEIEER A2, FEE R AL CHEMER AL 3
By As k% By R LRRBE TR, MR, 1
AW T-O-FPE MEE . MR 2 DL KA
MR RIVRR AT 14 DI
BT SwissTargetPrediction (4 ZEF1 Coremine
AT B 14 AN EESE R IR P AT T
W, LHEFHLR] 1358 MNEL, @#IT Cytoscape
3.2.1 BRI “TFLS-Jl 7 7 M 2%k 2 1B (B 3-A)
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7 Skp2 5HEFE (A RILEHE B) HEEER
Fig. 7 Binding mode of Skp2 with quercetin (A) and (-)-epicatechin (B)
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