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Abstract: Objective To explore the mechanism of morin, an active ingredient of Sangzhi (Mori Ramulus), against gastric cancer based on
network pharmacology, molecular docking and in vitro experiments. Methods Potential targets of Mori Ramulus and gastric cancer-related
targets were screened by network pharmacology, and the intersection of targets was obtained. Protein-protein interaction (PPI) network
topological analysis, gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis, and GEO dataset
validation were used to screen core targets. Molecular docking and molecular dynamics simulation were applied to verify the binding ability
of morin (the active ingredient of Mori Ramulus) to phosphatidylinositol 3-kinase regulatory subunit 1 (PIK3R1) and the stability of the formed
complex. In in vitro experiments, human gastric adenocarcinoma AGS cells were treated with 100, 200, 300, 400 pmol/L morin alone or
combined with phosphatidylinositol 3-kinase (PI3K) agonist 740Y-P. Cell proliferation ability was detected by CCK-8 assay and plate clone
formation assay. Cell apoptosis rate and cell cycle distribution were detected by flow cytometry. Expressions of PI3K/protein kinase B (Akt)
pathway, apoptosis and cycle related proteins were detected by Western blotting. Results A total of 178 potential targets of Mori Ramulus,
13 100 gastric cancer-related targets, and 159 intersecting targets were identified. Enrichment analysis showed that the key pathway was the
PI3K/Akt pathway. Morin had strong binding affinity with PIK3R1, was significantly highly expressed in gastric cancer tissues, and the
constructed morin-PIK3R1 complex maintained excellent stability. The in vitro experiment results showed that morin could inhibit AGS cells
proliferation in a dose-dependent manner, induce Go/G: phase arrest, and promote cell apoptosis (P < 0.05, 0.01). Meanwhile, morin
downregulated the expressions of PI3K/Akt pathway, B-cell lymphoma-2 (Bcl-2), cyclin D1 (CCND1), cyclin-dependent kinase 4 (CDK4)
and cyclin-dependent kinase 6 (CDK®) protein (P < 0.05, 0.01), and upregulated the expressions of Bcl-2 associated X protein (Bax) and p21
(P < 0.01). Combined treatment with 740Y-P significantly reversed the effects of morin on proliferation, apoptosis and cell cycle (P < 0.05,
0.01). Conclusion Morin can exert anti-gastric cancer activity by targeting and stably binding to PIK3R1, inhibiting the activation of
PI3K/Akt pathway, inducing cell cycle arrest, promoting apoptosis, and inhibiting proliferation in gastric cancer cells.

Key words: morin; gastric cancer; bioinformatics; PI3K/Akt pathway; cell apoptosis; cell proliferation
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Nl LEE S 20250408 HEE (bS5 20251113)
B RE T RN AL RAFIE R A B RIE
Al (LS 240006006) fR4-IMTE (fetal bovine
serum, FBS, #It'5 SA240910). DMEM/F12 FEAfif%
FRFE (Hit'5 WHB824U181) I [ i M- 284 an Ak
FABRAFR,; BRI MM (phosphate buffered
saline, PBS, fit5 IBKER027) I H Ikt HLE
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GP2403016 )« BCA HH E ®ikfl& (#t 5
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Rl (S A407326) . 20 A I ge ) & (it
5 A50732)0 H BMNEBHEYBOR B A PR A 7 5
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AF]; p-Akt (Serd73) Hifk (k5 13038S) W H 3
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10028551). PI3K pl110p M3 (pl110p) Pifk (Ht's
10031588). PI3K p85a 3L (p85a) Hifk (HL5
10052244). Akt SRS yefEdiiA (it 00071929). B
W ZHAR-2 (B-cell lymphoma-2, Bel-2) Hifk Gt
5 10005560). Bcl-2 fH< X #2H (Bcl-2 associated
X protein, Bax) Hifk (k5 10005017). JEHAE A
D1 (cyclinD1, CCNDD) Hifk (45 10003818). &
MR AWK RN 4 (cyclin-dependent kinase 4,
CDK4) Jittk (k5 00113795). CDK6 Hifk (it
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2.1.1 M AFEREA DRZGPE (drug-likeness,
DL) =0.18. FRAYFIHEE (oral bioavailability,
OB) =30%AtnifE, it TCMSP $#EE (https:/
www.tcmsp-e.com/) i Sk AL CiEE Ry, I8
1L  SwissTargetPrediction ( https://www.swisstarget
prediction.ch/) TR FESE bR Hf4 UniProt Chttps:/
www.uniprot.org/ )V R, i1 GeneCardChttps:/www.
genecards.org/). OMIM Chttps://www.omim.org/ )~
PharmGkb ( https://www.pharmgkb.org/ ) . TTD
(C https://db.idrblab.net/ttd/ ) « DrugBank Chttps://go.
drugbank.com/) H(#fE ik B REAH IR, S84
o3 M B 0 VR RO 5 R ) 35 R A A M
STRING ##fE % (https://string-db.org/) #4735 4 fii- &
HFAIEAEH (protein-protein interaction, PPI) [
7%, 1#id Cytoscape 3.10.1 #AFHIEE “ SBIETERY -
BT M EDFREZ OIS, 4 DAVID %
P (https://davidbioinformatics.nih.gov) ‘& 253 #r
(RIEJG P<<0.05), RHA0E R S H R R Ak
(gene ontology, GO) 2% H A 5t #i5: (K 55 2L R 241 ¥ B}
445 (Kyoto encyclopedia of genes and genomes,
KEGG) i, T KEGG ®HELR, »E 4R
A% v H O % 8 - KEGG Mapper  Chttps:/www.
genome.jp/kegg/mapper/) 4T AT AL 5 HT o

2.1.2 GEOHHfEIF sl K GSE54129 &[]
LI B AR R R IA B fEH easyGEO i
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2.1.3 T EESEE  EEEIER SO
AT T X850 Hr. N PubChem %03 % Chttps://
pubchem.ncbi.nlm.nih.gov/) T EIE M R 7 1) —4E 4,
¥y, A H] Chem3D #AF#EAT e & fie /MU AL BER 1S =
Ye45H; @i PDB #dlE /% (https://www.rcsb.org/)
TEEA K =4E45 1, FIH Pymol B4k 541
KEE S & N BUAR SoK oy 7. B E
RSN AutoDock Tools #EATE AL AL FEFN 43T X
$2, KH AutoDock Vina BAFFEAT 71X, 345
HIfCAAR-BEAR L) Glid PyMOL A Discovery Studio
AR AT AT o

2.14 7 rE NS SR GROMACS %
PEBEAT 73 1 8 D A, Herh gy - AR A
GAFF JJin 28, ®HEZRMEH Amber /337, Kk
FRE B TR &, FFH TIP3P KIEFIL,
NI AN B BB 1 DA AR R AT o S 6
AR AT REE IR/ ME, FFEETIEN R LR (NVT)
AR E R L% (NPT) FUPA, HJ51#ET 100 ns
(RZN 7715 . I R 2 (root mean square
deviation, RMSD) Pl 8 F IAC AR 45 & R 25 i A g
P, ¥R BN (root mean square fluctuation,
RMSF) Pl 8 A B-BC A B S sett, [ igkis
(radius of gyration, Rg) PP E &M EEME, &
F AT e R AL (solvent accessible surface area,
SASA) P R SWIE R A RIS E M, SRR HE
W EEYM RGN, Wi 77 13- BUR
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221 HEWMECH] FRE 50 mg RER, BT
DMSO it il 120 mmol/L fif &K, 4355 #Eai
7120 'C; FREL 10 mg 740 Y-P, V& T-4B4H /KA #1
% 1 mmol/L i #9725 MG IRAFT-20 C, SE
B W H LA H] 50 umol/L TAEFRETR

222 JMUREFE AGS Z0f & 10% FBS Fil 1%3X
JUH) DMEM/F12 #5974, BT 37 C. 5% CO 4
P TR A H AL R

223 CCK-8 il 4i i 1 Hoo #oA K
AGS 41, LA 3X103 A/ FLEMT 96 fLIR, HEFrid

WA AMABNGEE . 2 BIN 10, 20, 40, 80. 160.
320, 640 umol/L FTTHRIAW, 1FEFH 24, 48, 72h,
FENEH RIS YD s ad O~ %
PG 25) . FI8 CCK-8 3R 7 & i W1 # 1k,
I FLIRO G CAD B, TH 53 SR 2= ) ik
J& (half inhibitory concentration, ICsp)o

FNHR = (A4 e —A w)(A y—A =¢)
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N ANFREE SR R 1 e a7, DMSO 4 A
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BRFR, BF 3 ORFEHM | REEFRHEE . FF HIIPUHR v] LA
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FRARKT G, TEARAE IR TR o
BT P o
225 JiAAARR AR T S A EE AGS
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MNGEE, % “2.2.4” TR LT ARG 2, Hs
7% 24 ho FEEEFRW, AT EDTA WIS AR
THALAERL, HOA 800 uL & 10% FBS ) DMEM/F12
BB, BRERRWT I R AT E. 1 500
r/min 550 4 min, 3 B35, WAELNMDGE I EE R4
P E N 1 X105 4/mL. BU4HM 2, T 8gn i T
S W00 520 771 5 5 4 ARG K ) 5 A 1S 0 R 4
£, A 500 uL binding buffer #2574, K
I8 2 PR AT 0 20 6 % T % 240 ) R 2 A A L
2.2.6  Western blotting £l 4 Jitd & JH . 4 T~ }2 PI3K/
Akt BEEFIREHRIE  AGS 4HBLL 3X10° M/AL
T 6 fLAR, RrFmid Ar ARG EE . % “2.2.47
TR AT - ARG 2, 5537 24 ho WUERAHAR,
ANZRBFEIEH, REOAERE T e R N-
BRI B bk, %% % PVDF i, I 5%JBiAR2F
WA G 43 WINN a-tubulin. p110B. p85a- p-Akt.
Akt. Bcl-2. Bax. p21. CCNDI. CDK4. CDK6 —
P, 4 CWEER: BelEEIMAMEN 40, =i
A 1he KA ECLALZROGRF R, 1 Image)
AT B A 2k K BB IEAT SE AT -
2.2.7 PI3K &N 740Y-P X S35 R PUIRAE FH )
s B E IR, SIEE (400 umol/L) 4H. 740Y-
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P (50 pmol/L) HMIZEHE (400 umol/L) +740Y-P
(50 umol/L) 4, #3F 740Y-P TiALFE 4h, BE/G4T
400 pmol/L FxE ZALFH 24 ho % “2.2.37 Wi N ik
TIARAETE /7. BN, S3 K (400 umol/L) 4.
740Y-P (50 pmol/L) 4. Z&#5 2 (400 pmol/L) +740Y-
P (50 umol/L) #HF1 DMSO 4, #% “2.2.4” Wi T )5
AN e BT R, H% “2.2.57 THR 5 i3SI 41
TS0 A ARt O, 5 “2.2.6” TR 7 AR 4
HiJE B K PI3K/Ake 8 B AH DG B IR
2.3 GitFESHh

KH R %55 GraphPad Prism 10.0 #4247
AR ST i, THEHERILX £ s8R, ST
BB & S Ai. JTE5, HIEILEHR One-way
ANOVA 73#1, PIPHELBCR FIMSEREA ¢ 156 540
THEHE AT & A48 MR AE S HUG 50 .

3 #R

3.1 EYEEESH

3.1 REOEMRTRE R OB=30%H DL=
0.18 BB 2 bR, MEBH % e s 3 4
(R D), RIRFEER. (L ZEHF A MART .
3.1.2 REEMRS S BENSEEATRE &
HEEE, FETH3AEMERS IR E] 178 M1
Ao BBUEEIVES] 13 100 A5 Bk
B, o FHILHE, HERIRE6TT BRI 159 A
A (B 1-AD.

3.1.3 PPI MZfz @it STRING % a2
PPI M5 (B 1-B), f#F Cytoscape 3.10.1 3kt 47
ARG AT, W 1-C Fs, M2 E S 100 4S5
AU CHEELAE SR D A1 287 4640 (B SR S5 51). @
it “network analysis” FfFTHE %1 A RN E P

R REHEMERS

Table 1 Active ingredients of Mori Ramulus

Mol ID D% PubChem CID AEXS 4 F OB/% DL S E
MOL000422 1 221 5280863 286.25 41.88 0.24 100
MOL000729 AL AR A — 347.34 46.97 0.87 88
MOL000737 ES ey 5281670 302.25 46.23 0.27 100
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1E
ERBB2
BC: 1591051 ( N
CC: 052 = bora
DC: 9 AKTY HSPOOABY EGFR
N Lz
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A-ZBEVER S BRI FRE S T B A B-STRING £ M & 192 MR BAR IS C-% T Cytoscape 3.10 B LI R EOHIT
B IMHE SN 45 D-PPT W48 A% Lo s A SR IS E-Cytoscape 3.10 B0 1% (A LB A, IE B R rh O M v

A-Venn diagram of common targets between active ingredients from Mori Ramulus and gastric cancer; B-primary interaction graph with 192 nodes using

STRING database; C-target network for Mori Ramulus in treatment of gastric cancer constructed based on Cytoscape 3.10 software; D-screening process

of PPI network core targets; E-core targets selected by Cytoscape 3.10 software, with darker color representing higher degree centrality.

&1

LR IR S TR RABUETT B ERE MR SRR S

Fig.1 Active ingredients and potential targets of Mori Ramulus against gastric cancer screened by network pharmacology
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(gt B EMEAED, K 3 BUE R
FR I AT A R ST 3 R iR (B 1-DD, A
E 8 ML (B 1-B), 43 5l 9B &R e I
Src ( proto-oncogene tyrosine-protein kinase Src,
SRC). MEBZ 24K o (estrogen receptor alpha,
ESR1 D . B fI5 Mt UL B 3 9 B 0 F 2 A1
( phosphoinositide-3-kinase regulatory subunit 1,
PIK3R1). TENRMEIIEE-4,5- —WERR 3T 1, 7 2=
a ( phosphatidylinositol-4,5-bisphosphate 3-kinase
catalytic subunit alpha, PIK3CA). AFZAKHF
524K 2 (human epidermal growth factor receptor 2,
ERBB2). KKK ¥ %14 (epidermal growth
factor receptor, EGFR). #ATEEEH 900 K% B ik
1 1 Cheat shock protein 90 alpha family class B
member 1, HSPOOAB1). 225 [R/75 2 B2 5 1 1
(serine/threonine kinase 1, AKT1). AZ /0¥ 55 1 46 4
JEVEME R 2.

3.1.4 GO M KEGG &2 X REUAIT BN
159 ML A HEAT GO TIREAT KEGG I 5 &0
G 722 A GO %K H, BiF 459 MEVILRE
(biological processes, BP). 80 NIl 5 (cellular
A

protein phosphorylation{ 0
chromatin remodeling )
peptidyl-serine phosphorylation 4
protein autophosphorylation
insulin-like growth factor receptor signaling pathway
negative regulation of apoptotic process
ephrin receptor signaling pathway |
epidermal growth factor receptor signaling pathway
insulin receptor signaling pathway |
positive regulation of phosphatidylinositol 3-kinase/protein !
kinase B signal transduction !

dd

cytosol {

plasma membrane {

receptor complex |

cytoplasm+

membrane raft!

phosphatidylinositol 3-kinase complex, class TA 4

nucleoplasm 1

cyclin-dependent protein kinase holoenzyme complex 4
perinuclear region of cytoplasm 1/
cell surface 4

ATP binding | .
protein kinase activity{ d

protein serine/threonine kinase activity 1 [}

protein serine kinase activity { V]
kinase activity«
protein tyrosine kinase activity {
histone H2AXY 142 kinase activity 4
histone H3Y41 kinase activity {
transmembrane receptor protein tyrosine kinase activity {
carbonate dehydratase activity {

20

JN

U U

T
10 20 3
_1gP

[ B

*2 BOESAINEME
Table 2 Topology attribute values of core targets

B A a7 AV S o s LIV S 4 |}
SRC 1.6 1.000 000 000 7
ESR1 1.6 1.000 000 000 7
PIK3R1 0.8 0.875 000 000 6
PIK3CA 0.8 0.875 000 000 6
ERBB2 0.8 0.875 000 000 6
EGFR 0.8 0.875 000 000 6
HSP90ABI 0.8 0.777 777 778 5
AKTI 0.8 0.777 777 778 5

component, CC) Fl 183 4M4rFjHE (molecular
function, MF) 2% H, % &2 HHl 10 ATk
8T, Gl 2-A Fian, BP 2k H b KR AR BERR L -
Yufh it B IR OGRS AR, CC 4% H W S4B
RS, MF 2% BB ATP 456 B IS
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PI3K-AKt P A7 WAT 24 14 LA S 31 s« IR
ot S5V o 0 P RN 48 UV I8 % - K ) KEGG Mapper
x| PI3K/Akt I BRI &I LA B S Bif T B i
BEAERMLE] (B 3D,

B
hsa05215:Prostate cancer | %]
. . | -lgP
hsa01522:Endocrine resistance ()
I 17
30 hsa05200:Pathways in cancer \Tfi‘ 16
1 15
25
b0 14
hsa04151:PI3K-Akt signaling pathway { 13
15 12
10 ‘
hsa05212:Pancreatic cancer
hsa01521:EGFR tyrosine kinase inhibitor resistance
& PSE HE
#20 ) o ‘ ' 10
hsa04933:AGE-RAGE signaling pathway 1
#40 in diabetic complications | 920
. 60 hsa05167:Kaposi sarcoma-associated | . 30

herpesvirus infection

00

hsa00910:Nitrogen metabolism {

hsa04917:Prolactin signaling pathway 1

r T y

10 12 14

2 GO (A) #KEGG (B) E&ENH
Fig.2 GO (A) and KEGG (B) enrichment analysis
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Fig.3 PI3K/AKkt signaling pathway visualized by KEGG Mapper

3.1.5 GEO BN S IIEZE R % GSES4129
H £ AR L R 5 SR M oy I e B R AR R

53 173 NEFEIFEE (K 4-A). GSE54129 #idi 4
H4 et 3673 AN B RIS DEGs, A 1990 43
IR, 1683 ANER FIH (K 4-B), ML 24H
SRR RERIT BRI 2 A0 R

(PIK3R1. HSP90AB1) HHE L.

3.1.6  IEHER SO AT 0 TR &
HU GSE54129 #il &R B 2 MZ LI AR
H (PIK3R1. HSP9OAB1) 5 F 4 f3E 1 e 43 (il
. REER. AMIARED 4700, 458
WK 5 Fi7s . 45468 <—4.25 keal/mol JyFE£R A0 HAE

A

Al
e

22012

6543210123456
log,FC
A-ZAHL Y GSES4129 $ln RIS H; B-GSE54129 #dli 4k h B (¥) DEGs.
A-common genes between Mori Ramulus targets and GSE54129 dataset; B-DEGs of gastric cancer in GSE54129 dataset.
El4 GEO HiEEHiL B DEGs
Fig. 4 DEGs of gastric cancer screened by GEO database

MRS GSE54129
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111 25 /}-PIK3R 1

E5 REEMHRSSEERSNS FIHEREE
Fig.5 Molecular docking schematic diagram of active

components from Mori Ramulus and potential targets

(1 keal/mol =4.182 kJ/mol ), 454 fit <-5.0
kcal/mol N RIF45E, 4545 H6<-7.0 kcal/mol N
A NEE A WK 3 fr, PIK3RI1 A5 LAl
RWMERLGH, HP5RERMLE G680 1
HSP90AB1 A] 544k M ARBRES & o

x3 REEMRDSEBEERNGARE
Table 3 Binding energies between active components from

Mori Ramulus and potential targets

HE AT IEPERLS>  PDB (ID) 454 fE/(kcal-mol ™)
PIK3R1 [ITE:= IPHT -6.8
FHE IPHT -7.0
HSP90AB1  SALIMARGL  6N8Y -12.0

3.1.7 B IR RIEEN OB DL Y
BT WL ZEm, X3 FREENF G ORG24
HIEAL T . 454 PP 4% L HEF . GEO B
S BUR AR 22 5 3RIB T i KEGG I8 B & AL,
BiE PIBK/AKt % i CH 4250 i1 PIK3R1, FL
1t B AR = RIS B R sE . . TR
A OG,  MLHI SR A OB AN . R SRR -
PIK3R1 S &WHAT 0 T8l 1B, BREEY
& EraENE MR B 71%: - RMSD 4553 (& 6-A)
BoR, ZEAYIE 2ns BIABIWIIGFCIRE, )G
IR REh HAE 63 ns B B E phdy, &AL
80 ns 5T 0.4 nm Abik EF, REBEAREER
If. RMSF 45 (HE 6-B) for, BHAREASWEA
SERIRESE (B 11-26 A1 33-47 B3 BLAT 5K I3

A B C
”y o 0.7 601 Total
0.4 W | ST \," AV /"WW || hydrophobic
Wl ‘w 0.6 50+ W wﬂ',w.“‘\ " hydrophilic
ik . £ 05 b
£ 03] A pw £ s - 45
2 0ol z 04 < 401
Z 2 03 < 35
0.1 02 301
251
0.1
0 1 LSV U N R S 20 . .
0 10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 10 203040 50 6070 80 90100 110
t/ns TR R t/ns
D E F
1.307 Re 147
1.257 \ A o Ra 407
1.201 A W Y %ﬁi .
’ y 207
1.154 @ 10 E
] 81 ; ]
E 1.10 ) 5 0
21.05] % 6 g |
1.004 LIl fm% -20
0.95 ‘I 4o
0.90- 2§ il ® 40
0851 : g , : : PLILE SRR . B RS
0 20 40 60 80 100 10 20 30 40 50 60 70 80 90 100 Evowants Eet Ecs Esune Gans Gsoy AG

t/ns

t/ns sE4E g

A-RMSD; B-RMSF; C-SASA; D-Rg; E-Z##%=; F-454 HHE.
A-RMSD; B-RMSF; C-SASA; D-Rg; E-number of hydrogen bonds; F-binding free energy.

6 REZFS5 PIK3RI 5 FEINFRIER

Fig. 6 Molecular dynamics simulation results of morin with PIK3R1
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FORTERL B LR RS, R E-PIK3R1 BH
MARGIF e T RE 1G58 . SASA 4554 (K] 6-C)
IR, TE 100 ns FRPLSFEF, SERAKHEF SRR
SASA URALRFRAINT R K, SRR A VA T 2
BERFER KA ERL, HFRWELYS PIK3R1 Z[H
IRt E . R PREFAINEE, XAE 15, 69
ns I BNET R (K 6-D), £EAYISEH %%
Hir&Rir. S8HELSEE (H6-E) R, 80 ns
JEEEY T IEECE R E N, ST
sEARE.

i I MM/PBSA HEAL X AT AR 44 GAR AT 58

BOHT, Giaheds B (K 6-F) R, 5% &K -PIK3R1
Eé‘%%@fﬂnﬂ WERMAHEAE RS (Evbwaars=
—33.58 kcal/mol, Epr=-14.25kcal/mol), ZFRHJEL{E
HEAFHAER R ZE SRRt 3
TR &R . WHAMIER (Gsowv) BLEWIMETN Ecs
(26.59 keal/moD FIAEM 1 0 Esurr(—4.03 keal/mol)
SAHBEHAE (Goas=-47.83 kcal/mol) 5 (Gsorv=
22.56 kcal/mol) )& MNF=4: AG=-25.27 kcal/mol,
F IS E N PIK3R1 HLA 38R /7.
3.2 {RSMSEIGIGIE
3.2.1 FHERME AGS s Wl 7-A FR,

A B it iR RMR

iR RIR
100 pmol-L™" 200 pmol-L™

SR B A EAE S HE R AGS 4HARYE T,
ZHEEH AGS 4000 24, 48, 72 h 1] ICso 2351 )9
313.4. 307 6+ 207.7 umol/L. 5 SCHRIRIE [ TS
oaE R, A REANHISN S A HRAS, EEX 100,
200, 300, 400 pmol/L ¥ ZE AL AGS il 24 h
HEAT J5 492 .

322 FRERMH AGS fuissE Wi 7-B. C Bt
N, SRR (R EN 0 umol/L) HLEL, 300, 400
umol/L ZF ¥ K W4 MH] AGS M REER (P<
0.01), HE2FIEAM M, RHSERAEIH] AGS 4
JfL K B

323 FEHRMEHE AGS 41T Wi 7-D. E Bt
7, XA L, 200~400 umol/L Z 3 & B 1R
I TIER (P<0.05. 0.01), HEHEHM,
PZAR A T 808 5 0 2 B B B A A — 8, R
INER R F AT S S AR TR ] AGS A
J S 4 FH

324 REZ[HMW AGS HMEAM i 7-F~H fr
7, SAHIRALELES, 300, 400 pmol/L 53 R B 7
& Go/Gr 14 He ] (P<<0.01), H 2 FIEA .
FHEREEAENIES AGS iR kA Go/Gr #iMH
Tiirs 3T A 20 B 5
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¢ 10", 2 e s B K
250 ’ ‘ ‘
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0 0— 3/ (umol - L™
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x4 . "P<0.05 *P<0.01.
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B7 R|EZEY AGS HESN (A). ZEERKR B C)- AL (D- E) MARAEARSH F~H) MM (Xts,n=3)

Fig. 7 Effect of morin on viability (A), colony formation (B, C), apoptosis (D, E) and cell cycle distribution (F—H) in AGS
cells(Xts,n=3)
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PI3K/Akt JE S IR LK, 555 AGS A4
Go/G HABE A FF (2 240 B T
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El8 RE|EI AGS HAEF PBK/Akt BERFAT. BAHEXERRIANEM (X+s,n=3)
Fig. 8 Effect of morin on expressions of PI3K/Akt pathway, apoptosis and cycle-related proteins in AGS cells (X £ s, n=3)

3.3 PI3K E#hF 740Y-P Bl ESLIGER

3.3.1 740Y-P WS> S p R AGS dfE
JIRS il 9-A Fs, SXFIRA L, 740Y-P
BB SE SR AT IS 7] (P<<0.01), RIHEKH
Rl A FE U BA 0] AGS dILIS 1 (P<<0.05); S5k
AR P, SR A M7 R B R
ik (P<<0.01), {H 740Y-P B FH 20 FA) 411 Mo A7 370 56 S 25
T (P<<0.01), FH 740Y-P GEfgE— EFLE i
RS ENT AGS YUPRTE F1 30 A .

3.3.2  740Y-P nELS> I L S0 AN AGS 4
FERIZEN. W 9-B. C B, 5XTHRALLEL, 740Y-
P SASRACEE TR E T AGS ANHRHI T R AR
(P<<0.01), 1M SR 2% B Ak 348 D) B S 4000 1) 4 D o P
e (P<0.01); SECAAHAE, FEEPH

) 7 B TR BB 2 kb (P<<0.01), {H 740Y-P H
FHZH 1 1 e B T BB 38 (P<<0.01), R HH
T40Y-P REMSAE — B FEFE LIS ST 0 AGS 4l
SEFA AR EIAE o

3.3.3  740Y-P Ao TR E AGS AR T
2. il 9-D. E Fiow, SxRA R, £
FAPACEE I R T ARIE TR (P<0.01).
HERGRHALE, FHEPHAMMRE TR
FTHE (P<<0.05), 1H 740Y-P A FH 20 (40 o - %
BERL (P<0.05), KW 740Y-P REETE— 2%
R S R AL AGS ARE TR

3.3.4  740Y-P AT S0 R Y AGS AR A
P Wi 9-F~H P, SxTHRALE, FoER
AL EE AT B 21 AR Go/Gy AR (P<<0.01).
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Fig. 9 Effect of 740Y-P combined morin on viability (A), colony formation (B, C), apoptosis (D, E) and cell cycle distribution
(F—H) in AGS cells (X £ s, n=3)
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Fig. 10 Effect of 740Y-P combined with morin on expressions of PI3K/Akt pathway and cycle-related proteins in AGS cells
(X£ts,n=3)
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ik (P<<0.05. 0.01), FFEZFH LiH p21 FHERIE (P<
0.05); 740Y-P FERIZH W3 R p21 EHAMKKRIE
(P<0.05). SEAHZHML, FHERPHALE
FEA PI3K/Akt P& AH G H H A 40 A G R
[FZ2Rik (P<<0.05. 0.01), &EFHmE p21 HAMRIE
(P<<0.05); 740Y-P H. A 7] &5 3% 1 p-Akt.CDK4
EHMEZE (P<0.05. 0.01), JFEZE T p21 EH
[FZRiE (P<0.05). KW 740Y-P A HH/r 05 585 &
X} AGS ZHfflH PI3K/AKt 3 4% B 5 A 6 B 1 ik
(R A e
4 g

I 5 o AU R 2 R R A, ARG R
W57 BERTFHE AR, WA 15w 3 Ak il s
AR, BT B W LH R AR 167 AU
AN, FEOMENIGST SEESZ IR, Pz 48 &
B T b B 5 R PR A, 0 lests 1 0 A Tl
Ja HAA H B 00, K2 AR RS R AR 24
ZRGr 2R ZEEE T FEIRERRE R, R
TR I S VR PSR AT R LR R AR AL T 5
SRR, AT LS 28 2581 52 . PPL A& S 04T
RIMFERIT B IEANLE PIBK/Akt 15 5@ %
AR, FRIEMEA BT R T 0 e 5k Ah S50 50
iE. PIK3RI 4ifIA 25 PI3K iR T3 p85a, £l
& p850. p55a M p50a 3 FRAPEAIN, HFFEE,
PIK3R1 £ B i ki, nl gt e kA k fe
SRR, A B FIESE PI3K p85a 5 p-Akt 7E
B g0 B RN AR T GEO £
£ GSE54129 AT 2R RIEHT, &R AR, HIEF
B A AL, B4 PIK3R]1 #4558 /K B3
Fhi, PR H AR BRI T A o DR AR
BT, PIK3R1 NEREHILAEM 5RE R
[FIVE ¥ S . PISK/AKt 15 5 i 2 1A 45 4 M 39 5
A3 TR R BRI R IR DG Bed B, 7 22 o IR
RO R AR AR, T T R P AR S e 0S),
FE B, 0] PI3K/Akt 3 R S5 32 o 59 4 e
W4T 06, CDK4. CDK6. CCNDI Al pRb K
Fh v 5 A 4 ) A 2% R 2 AR DG07-181, L e 4 o)
R TR B R SRR T

TR A e — PP A 2 R YA 52K
WY, 2R EUEE2 T R I B 5 bR S
PEo AW UERR FEREWR R R TR D
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(R EE R RF L . SR 3 N ML A 1) R AR B A S0 A
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et MR A A R T2 SR, H AR DA A B
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