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1.4 EFEZK (gene ontology, GO)INEEE £ 4
5mHEFMERFLE TR 2 H (Kyoto encyclopedia
of genes and genomics, KEGG ) B E &4 ¥
HE B 808053 iV FH ) T A 3 5 M A DGR
ACEEFERAVE 5S04 . FIIH] Metascape - 15,
X e E LR AT GO TRE & 4 404, 1% 70 B ik
i U AW g B2 ( biological process, BP) | 4 M 2 43
(cellular component, CC) 43F L g ( molecular func-
tion, MF)3 N4EFE . KEGG i 5% & 42 20 LAR 51X
SLEL R BT 5 S ) A 2

1.5 |FERRS SRS FXIERIE M Pub-
Chem $545 2 RS 2 - AR BUNE A7 RO 43 1 43 F 45
PGB . itk — 2D 5 X ST R A A S 2 ] Y
FHEAER, 8 8 BB 4R 17 (protein data bank,
PDB) i e 3 T AR 1 28 14544 . FIH Auto dock
BAFFAT o0 F XS5 b /N 5 E A Z R
A nem, T PyMOL 34X 43 % 2 45 Rtk A7
AlAAL AR B
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JIti 95 200 L %) A4 A U 1) ) M4 A ) 96 LA BT
37 C 5% CO, MIEFMNIESR ., FPaifieEfs %
ERALAR H 0 S B 35 5 2 B 40 5 50 wmol/L R
JE L7 B 25 Wy W e 35 52 05 SRS 0 I35 97 12 24
36 h, $ 90 wL TIMIFRFRHE 10 pL CCK-8 il
BB TR (9 = 1) ARSETE S AR I E 1
~4 h, el FHEERRCEE 450 nm PR A0 45 AL
HIW Y (optical density, OD){H, 48124 AT
Aty LI 253 193 XoF i s 240 B34 5 B8 T POV AE R TR

1.7 XRESXLGHKNMETER B0
FILE 6 FLAR P, S5 Fr 4 M 2B K 288 36 B LRI
i 10 pL B9AE S RN B RUFE 35 35 0L A9 JiS 30 4 2 401
i, il — SR HAR AR, ] PBS B2 VR RS R,
ZERRIR A AR e TR R T IC Rk 0 h 5940
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My 250 5 SRR, I HE S SR AR [ 8% 54 vh Ak 2L 8
7% 24 h, FERMEE T HARIC A TR,
1.8 Transwell LI/ MMAREZE (1 H MG R
Fr MG Matrigel 55T F B 22 T AR MR, JFf L8
SIUR A T Transwell /N L& Fifl f5 # Ab BRAF 1
Transwell /NE'H T 37 C 5% CO, IREFRFHIFE
4 ~6 h, LIl Matrigel J& i — 235957 19 58 0 Jise B B
THECAR M JS , TG I3 35 7 20 40 A ok 1 1 8 =2 2
x 10*4>/mL, K 40 i B > A A — 45 A 50

pwmol/L (1A B 259, 53 — dLAE X BRAS 5 2590
BTSN 100 wL AR 2] Transwell | % B9 FE 5T
W2 o Bnig 4l aY) Transwell /N2 5T 0] 35 35 46
o AREERG SR 24 b (I PBS L iR v N E
2 W BB AR AR 20 e B o R i A e, P PP e
ALH/NEE 20 min LU RN L S0 se st i
2 S S YRR 28 3 a5 o 1 A M AT Y e,
EETEY 15 min, Y405, FIRH PBS 22 ofif vk
INE 2R, KRR Z AR YR, WS T XA NE
HATHR i Image] 3XOFXF A4 09 & R #4743
Br, A BU=Z 22 4n i ) B It A et o0 i, LA
PEATT L2 13 XoF it 248 L 42 22 8 7 A 520

1.9 RT-qPCR #ilKEREFAKE ez
13 FIOGF A3 24 h S5 B9 AHHE, FH TRIzol F2HUE RNA
o e i i (o FH 3 s 5330500 & 3Kk 15 ¢DNA #£47 RT-
qPCR, LA GAPDH [ mRNA /KEAERMINS, 514
Wit~ GAPDH 51 ¥ (1E X ## 5'-GTGGGCTA-
CACTGAGCACC-3", X X #% 5'-AAGTGGTCGTT-
GAGGGCAATG-3") ; B itk EL 4H S8 -2 ( B-cell lympho-
ma-2, BCL-2) 514 (1E £ 5'-GGTGGGGTCATGT-
GTGTGG-3", [ X ## 5'-CGGTTCAGGTACTCAGT-
CATCC-3") ; F 40 g 4 & -6 (interleukin-6, 1L-6) 5|
Yy (1F X 4% 5'-ACTCACCTCTTCAGAACGAATTG-3',
4% 5'-CCATCTTTGGAAGGTTCAGGTTG-3") ; IL-
la 519 (1F X 4% 5'-TGGTAGTAGCAACCAACGGGA-
3", J2 X 4% 5'-ACTTTGATTGAGGGCGTCATTC-3") ;
IL-1B 51 ( 1F X 4% 5'-ATGATGGCTTATTACAGTG-
GCAA-3", 7 X 4% 5'-GTCGGAGATTCGTAGCTGGA-
37) s FE AL A K A F--B (transforming growth factor -B,
TGF-B) 51 ¥ (1IE X B 5'-GGCCAGATCCTGTC-
CAAGC-3", & X %% 5'-GTGGGTTTCCACCATTAG-
CAC-3") ; il R BE [H F-o ( tumor necrosis factor-ot,
TNF-a) 51 % ( IE X %% 5'-CCTCTCTCTAATCAGC-
CCTCTG-3", JZ 5% 5'-GAGGACCTGGGAGTAGAT-
GAGA-3") . W24 95 °C 5 min,60 °C 1 min,
72 °C 30 5,42 MG, LI EE 3 K, R 27
P15 mRNA FX R AT G240
1.10 Western blot 8 MFEHRIE IELTILZ
Wy AT HEAL B 48 h 5 R A . A0 A RI-
PA 24t DABR BB N B BB T, [ REAS o
A EREGE o, JFAEBE K Th & 10 min DAEPEER M,
FIE SR RIS . R 60 V Y HL R 4T SDS-
PAGE LUK, L2 M Z W IR 2 570 FminifE
( Marker) FHXF N A B Bl S y B R S £ 120
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E4 CTPWELI, %2 X, M 1 x TBST Z i
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1 h, FRRAE AT 1 < TBST VPR, ZLBR AR S & 1 i,
o A2 2 G AR SO ISR AT B 5%, K0 B A
EHRZFRIRED . FIF Image) B4 571 0 K
(EIEAT 4307, PEAG LU A3 B X 26 1 IR BRI, Bk
{EHE K. BCL2(1 : 500, A19693) , E-cadherin (1
: 500, A20798 ) , N-cadherin (1 : 500, A0433), Vim-
entin(1 : 20 000, A19607 ) , GAPDH (1 : 50 000,
A19056) ,HRP-conjugated Goat anti-Rabbit IgG (H +
L) (1:2000,AS014) 3305 H I ABclonal /A H],
1.11 it IE R GraphPad 4= Bl ) K 4
AT M R bR o =5 FoR, BRALIA] 295 5
oI R FH i 42 0 B8Rk 1 7 22 0 B 5 A AL ) L Al
e K5, P <0.05 NERAGIFE X,
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2.1 HEFEERS KBS  FH TCMSP 17
K g, PO AT B AT 25 I (E B TS PR 47
T BEE OB AT 30% F1 DL AT 0. 18 Y™ 4%
AR, IR E 13 NPy, AR 1, B
S, Rk PR B3 A T A5 T A3 B, AR B AT AT
RESZ I A A A, S ZAF 5 T 98 MlRRIAE A

®1 ERFEERS
Tab.1 Active ingredients of Gardenia jasminoides
Mol 1D Molecule name OB(% ) DL
MOL001406 Crocetin 35.30 0.26
MOL001941 Ammidin 34.55 0.22
MOL004561 Sudan III 84.07 0.59
MOLO00098 Quercetin 46.43 0.28
MOL000358 Beta-sitosterol 36.91 0.75
MOL000422 Kaempferol 41.88 0.24
MOL000449 Stingmasterol 43.83 0.76
MOL001494 Mandenol 42.00 0.19
MOL001506 Supraene 33.55 0.42
MOL001942 Isoimperatorin 45.46 0.23
MOL002883 Ethyl oleate 32.40 0.19
MOL007245 3-Methylkempferol 60. 16 0.26
MOL009038 Gbgb 45.58 0.83

2.2 WFETMBRBEAIGE Eid/E Gene

Cards F1 DisGeNET 4 1 h iE 47 IR A B SCHRAG 2%
WA T K B 55 i i A S B 3 RS B B T 7 927
ANUARE Y e P AR R BT X R i g T AR AT
Y A R RN 65 W WY Rei 2 W A s TN BU B2y
F5 B, L MR TR 2 ) A R
69 . WEI 1A, A T — PR IX AR
[i] () AE B AN 28 56 3R, FIIAT Cytoscape R4 2
PP 2%, XTI 4% v i) B e R A 7 B2 (ECHE 45, i 3k o
T3 AMZOHE S K MYC  ESR1 Al BCL-2 i% 3 4~
5t kAR R VA G LR, LA 1B,

A

29 69 7858
Gardenia Overlapping Lung
Jjasminoides targets cancer targets

targets

1 AR FI87T Al X S 80 m I iR
Fig.1 Key target screening for the treatment of lung
cancer with Gardenia jasminoides Ellis
A: Intersection Venn diagram of the target of Gardenia jasminoides
and the target of lung cancer; B: The PPI network of intersection targets

between Gardenia jasminoides and lung cancer.

2.3 GO BEEHHE KEGG @EoMH  FlH
Metascape X} 69 /A7 §E £ 4T 2 B 4 7307, GO
BTN BP.CC MF 3 R4y, WWE 2, Hi
BP A R T 0 08 e Y S A A
P, CC F2 B4 v £ 200 b ) 300 2 1 A0 0 e Dl e S
PR A RN o s MF B TR RN T
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BUE T L AR AT RAE I . KEGG B4 2.4 HFIELERS i Autodock FAEXNHE
AT 220 FASCME T, e A BB XN TRASL S S AT 0 4 T X AT
10 ZE 5 i, P g A - MAPK (5 5% /R, LS B 5 BCL2 & H Z H 45 A 8 ok %
55 ittt R A DA 2 LA 3, o W2 K 4,

GO results of three ontologies
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Fig.2 Enrichment analysis of potential target GO pathway in Garden jasminoides
Pathway analysis
Chemical carcinogenesis-

Count
11
13
15
17
19

Kaposi sarcoma-

Pvalue

4e-11
3e-11
2e-11
le-11

10 11 12 13 14 15
Enrichment Score[-Log,,(Pvalue)]

3 EFEBEET KEGC BBREESH

Fig.3 Enrichment analysis of potential target KEGG pathway in Gardenia jasminoides
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x2 WFERTMEXERSSEAZEHNS FIEESEE A549 1975
Tab.2 Molecular docking binding energies between key 1.0p -o- NC 081 -o-NC
components of Gardenia jasminoides and targets 0.8k -8~ Kacmpferol =M= Kaempferol
) 0.6}
in the treatment of lung cancer
= 0.6F - sokok
Ingredient Target Binding energy(kJ/mol) A ok er’ 04k
Kaempferol ESRI ~5.0 © 04} S
Kaempferol BCL-2 -7.8 02 02}
Kaempferol MYC -6.3 ’
Quercetin ESR1 -5.9 0 ! ! ! 0 ! ! !
Quercetin BCL2 -6.7 1224 36 2 24 36
. Time (h) Time (h)
Quercetin MYC -4.3

B4 WEES BCL2 4 FXERER
Fig.4 Schematic diagram of docking between

kaempferol and BCL-2 molecules

2.5 CCK-8 #iMHpatgsass R  CCK-8 Kl A[A]
I TA] M i 20 Y W OGRS g B 45 2R R B, 50
pmol /L ¥R BE 114 LI 2% 9y S S5 410 <) 1 i s &40 1Y) 34 5
eI (¥ P<0.001), WK S5,

2.6 \LIZERHDHIAHRE RRE A SERE B R S 46
ZERLE IR, A 50 wmol/L 1L Z3 B il 3% 24 h J5 , 4
MRS RIIE A AR /N TR (4 P <0.001) , 81
L2 1 m] LA il 2R M RS A Be . WKl 6.,
2.7 WEBMNFIMEMARNEZEESN  Transwell
SEERBE R R XS T X RRZH 50 umol/L 1Y LU 23 1
P A2 o A L %) 2 PSS 408 (1 P < 0.05)
U L 2% W m] LA 00 o) i 95 20 B i A 28 e . W
K7,

NC Kaempferol
p 2 0.8 A549
=]
s
£ 0.6k
0h =

8
£04F
=N *okk
=)
g 0.2F

24h =
£ 0

NC Kaempferol

B 5 EEEd Al 40 A sE a8 71 RO 220
Fig.5 The effects of kaempferol on the proliferation
ability of lung cancer cells

*** P <0.001 vs NC group.

2.8 IZEHE T BCL-2 #IH i 40 A b &7 18] e i
1% ( epithelial-mesenchymal transition, EMT )
Western blot £ il i 4 48 ffl BCL-2 , EMT 4§ 7 &
( E-cadherin , N-cadherin | Vimentin ) B9 2% 15 7K 3, 24
SR 7 L2 M SR8 9 40 S, BCL-2 8] 1 R ik oK
SER R, IR} E-cadherin 5 H 235 7K T &1, N-cad-
herin , Vimentin #5 [ 25K FEFRAK () P <0.05) , ¥
BT AN EMT 2AF, LR 8, [a] i i 48 4
Jfi RNA , RT-qPCR 4 I BCL-2 . Jith 983 4 its % iF A 1~
(IL-6 .IL-1B IL-1ac \TNF-o. \ TGF-B) B 2535 K-, 45
SR L2 o Ak B it s 40 S, BCL-2 5 R E R+
FEFRYIREAR (¥ P <0.05) , WK 9,

3 itig

Jiltidig 2 H A 4 BREIE R B e 14 A o | R
A B RPERIT FBE—E R LR T AE A
FEID BB 0 5 20 B AR FH R 1 1 HER P e
R, S A 224 HABAIGIT 259 WAS It hia

NC Kaempferol 5 0.8 HI1975
=]
i)
.2 0.6F
0h E
2
S 04}F ol
.20
g
202F
24h 3
=4

oL0—
NC Kaempferol

B 6 LZExAmE TR R TBIRIE x 100
Fig.6 The effects of kaempferol on the migration ability of lung cancer cells x 100
**TP<0.001, ** " P<0.000 1 vs NC group.
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Fig.7 The effects of kaempferol on the invasion ability of lung cancer cells x200

**P<0.01, """ P<0.001 vs NC group.
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Fig.8 The effects of kaempferol on EMT and BCL-2 protein levels in lung cancer
****P<0.000 1 vs NC group.
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Fig.9 The effects of kaempferol on inflammatory factors
and BCL-2 gene expression levels in lung cancer
****P<0.000 1 vs NC group.
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Research on the mechanism of Kaempferol targeting BCL-2 to inhibit

lung cancer from the perspective of network pharmacology
Chen Jiandong',Lv Yingying’,Xu Zheng® ,Zhang Miao®, Liu Luyao’ , Wang Peng’
(' Dept of Laboratory Medicine, Shu Guang Hospital Affiliated to Shanghai University
of Traditional Chinese Medicine, Shanghai 200135 ;°Dept of Laboratory Medicine ,
Shanghai Seventh People's Hospital, Shanghai 200135)

Abstract Objective To investigate the potential therapeutic mechanisms of kaempferol, an active component in
the traditional Chinese medicine gardenia, for lung cancer treatment using a network pharmacology approach.
Methods The main active ingredients and potential targets of Gardenia jasminoides were obtained through the Tra-
ditional Chinese Medicine Pharmacology Database and Analysis Platform (TCMSP), and combined with the lung
cancer related target information collected from Gene Cards and OMIM databases, the intersection targets of Garde-
nia jasminoides and lung cancer treatment were determined by drawing Venn diagrams. Further screening of core
targets was conducted through PPI network analysis, and gene ontology (GO) function and Kyoto Encyclopedia of
Genes and Genomes ( KEGG) pathway enrichment analysis were performed using the Metascape platform. Auto
dock software was used to evaluate the binding affinity between the active ingredients of Gardenia jasminoides and
target proteins. In terms of experiments, cell proliferation ability was evaluated through CCK-8 assay, cell migration
and invasion ability were detected through cell scratch healing assay and Transwell assay, and the expression levels
of epithelial mesenchymal transition ( EMT) protein and inflammatory factors were detected by Western blot and
RT-qPCR. Results The active ingredient kaempferol in Gardenia jasminoides exhibited significant binding ability
to the key target of lung cancer, B-cell lymphoma-2 (BCL-2), and could inhibit the proliferation, migration, and
invasion of lung cancer cells. The results of Western blot and RT-qPCR further confirmed that kaempferol could
promote an increase in E-cadherin, a decrease in N-cadherin and Vimentin, and reduce the expression of inflam-
matory factors. Conclusion The active ingredient of Gardenia jasminoides, kaempferol, inhibits the proliferation,
migration and invasion of lung cancer cells by targeting BCL-2, while reversing EMT progression and suppressing
the expression levels of inflammatory cytokines in lung cancer cells, thus preventing lung cancer progression.
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