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therapy of gastric cancer. Methods GSE103236 gastric cancer chip data was obtained from the GEO database, and the chip data was
homogenized to analyze the differentially expressed genes (DEGs) between gastric cancer tissue and normal gastric tissue. The genetic
ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) pathways were analyzed on DEGs using the Metascape
database, and DEGs protein interaction network was constructed through String database. The key genes were screened by Cytohubba,
and the correlation between the expression of key genes and prognosis and infiltration of immune cells was analyzed. CTD database
was used to screen active components of traditional Chinese medicine which could target the key genes. Results A total of 45 015
DEGs from gastric cancer and normal tissue were obtained, of which 176 were significant DEGs. These significant DEGs were closely
related to cell cycle process regulation, mitogen activated protein kinases (MAPK) cascade regulation and other biological processes.
They were concentrated in the extracellular werea, cellular exosomes and other cellular components, and were mainly involved in cell
functions such as insulin-like growth factor binding and Wnt protein binding. The KEGG analysis found that DEGs were mainly
involved in cyclic adenosine monophosphate (cAMP) signaling pathway, phosphatidylinositide 3-kinases/protein kinase B (PI3K/Akt)
signaling pathway, cancer transcription disorder, p53 signaling cascade and other signaling pathways. Ten hub genes: TIMP1, SPP1,
APOE, APOB, FGA, FGG, CYR61, IGFBP1, CHGB, SCG3 were screened out. The abnormal expression of these genes were highly
correlated with the large-scale infiltration of immune cells. Among them, the abnormal expression of the six key genes of TIMPI,
IGFBP1, CYR61, FGG, APOE, and APOB could significantly affect the survival rate of patients. Thirty active ingredients of traditional
Chinese medicine, such as betulinic acid, vincristine, and tanshinone, etc., that may be targeted for the treatment of gastric cancer have
been further unearthed. Conclusion Ten core genes that may be closely related to the pathogenesis of gastric cancer are screened out,
and the correlation of these core genes with the prognosis of gastric cancer patients and immune cell infiltration are analyzed, and 30
active ingredients of traditional Chinese medicine for targeted therapy of gastric cancer are screened out. This study can provide ideas
and references for the prevention and prognosis of gastric cancer.

Key words: gastric cancer; differentially expressed genes; bioinformatics; active components of traditional Chinese medicine; immune

cell infiltration; prognosis analysis; betulinic acid; vincristine; tanshinone
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Fig. 1 Violin diagram of gene expression values of each sample in standardized GSE103236 data set
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Table 1 Topological data of PPI network of core genes closely related to pathogenesis of gastric cancer
Hub%: A %4 FEAE bt ROEBRAE O | HubXER 4 BiE et REEATONE

TIMPI 41 0.06 0.40 FGA 23 0.02 0.35
SPP1 43 0.07 0.39 CYR61 19 0.01 0.34
SCG3 16 0.01 0.34 CHGB 17 0.01 0.34
IGFBPI 25 0.04 0.36 APOE 36 0.04 0.37
FGG 22 0.01 0.35 APOB 33 0.04 0.36

*2 S58ELHEX Hub EEHEERNPEEERS

Table 2 Active components of traditional Chinese medicine interacting with hub gene related to gastric cancer

FEH 2y 2 s FHEAE % HH 2IRLY 2 s FHEAE %
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AV IR C112485 2 IGFBPI SESE] D000077185 5
FHZ 1 021751 2 i D002101 2
APOE =hRT 072936 10 EHER D000872 2
iyl D010840 10 TR T3 C015499 2
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Fig.7 Analysis of relationship between expression of core differentially expressed genes and prognosis of patients with gastric

cancer
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Fig. 8 Relationship between differential gene expression levels and different degrees of immune cell infiltration in gastric

cancer and normal tissues
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Table3 Statistical significance of correlation between key differentially expressed genes and immune cell infiltration in gastric

cancer and normal tissues

S G B 4}y CDS'TYifl  CD4'THif  EMedi  hioRsi  WoCRam
TIMP1 Y Y Y \/ \/ \/ Y
SPP1 \ x/ S x/ \
APOE y y y \ \ \ y
APOB N N N
FGA
FGG
CYR61 y y \ \ \ y
IGFBP1 N N
CHGB N N N
SCG3 v \ \ v

VAR P<0.05, $oniZsk ] 5 S e g i A s 96

Vindicates P < 0.05, suggesting a strong correlation between the gene and immune cell infiltration

IREE, AHARZERALER R0, BT R ER0,
MM EFREE 1| (ECMD) Al B S %A% p4
(integrin beta4, 1TGB4) FHEAEH, G ITGB4/E
EHPLEHF (focal adhesion kinase, FAK) /HEJR &K
Bl 3B 15 S ImEk, (a2 5 e 2 PRLK 81 267 0 P I
WA, AFT B rsbiE 5, Fikii
T ECMI & & (38 s A A 4 P g 1 5 12 28 1k
DA K B TR A

KEGG &R R, B DEGs TEEHE
T ECM-ZZ A M B A @S . PI3K/Akt 155 il ¥ |
HIF-1 {5 5@ p53 {5 iM% 55 . PI3K/Akt 18 72
— % R AR MERE S E g,
1t B AR P R S 5 AL R, 2
e K. HE AR T e g e
A S A e RE 02 B 5T R BH DS, JE T microRNA
BN T 2R B REL T PI3BK/AKt {5 5 18 BRI0% , 7T I8
b B AT I 5 1R 2%, 5 T B AN AR T HIF-
1 2—MEEiESE T, R mERK, 1
s SVEARA IS P IE N BE ), 752 PR 441
RIS B R ER Y, T MR A M 2K IR B
W EZERT . HFARUSULHL, HIF-1 55Kk S
PI3K/Akt 15 5 S AFAE EHE ML HAEA, Bmani
nliEsd PI3K/Akt 15 5 i@ % [ HIF-1 ik, {3
BRI TR IR 2268 ) R &%, pS3 55
KR R AR IHEEE 2 —, pS3 BRETS5
WP R 2 B I R S A AR 7 1B AT, ngERREEE A
HREENE. AR AT R T4 AT

TR LAY RN, p53 ALE S AMP K
B H ¥ ( AMP-activated protein kinase ,
AMPK), il A% = L85 [ (target of rapamycin,
mTOR) V&1, SN E AT S U, #F 7l
R, p53 I RKIA AT M MR A A K S
%, X LLHS I pS3 A B R BUEAE FH  7r 1 kA,
LN RER 7 = L s B/ S 2 i &3 b 19 2 K N
p53 BRI AR AERAFNT, R ERTR, A KE
WF R B A M AL 0 {5 5 8 % . PIBK/Akt {5 5@
% HIF-1 5 5@ . psS3 55 WK5 BRI kER
BEEZRVINBER, REART T BRI LS
A S A E B2 i 4 T 58

iEiT Cytohubba HAFHI MCC 512, BFFCTRM T
5 B R B A R OCEE 10 MO HE R R
TIMPI. SPP1. APOE. APOB. FGA. FGG. CYRG6].
IGFBPI. CHGB. SCG3. iz GEPIA ¥ i % 421X
6 hub JE K TS W8 R I, TIMPI. APOE. APOB.
IGFBPI. CYRG6I. FGGiX 6 NMEFM R HERIAS B
HHSEEAEREARBEYIMEK. TIMPL & — M5
&R EABNGEIE A, |z A TN, XF
Ji IR A AR ) e A% A 22 HAG B 252200, Huang 55421
KIL, TIMP1 fE45 H e I Rrem R B R 4 B
JE UG A R I EEFRbR. Laitinen 225K,
My TIMP1 K TF s B e 8 TS A 2 A0
K, FRIAM TIMP1 J2& B8 TG A R BT AR1E,
K ARGERE LR 4R —5. APOE 5 APOB
BFHEEEARE, HEEE. B85, =B WS
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HorFp, 7T 5 I RRZE A CLUR ST PR AR AR 4 . bl
EHIARER 2T R B A RN, R 5
hE W EARIEE A S AR R VIR OC . BEA
LA, JE I SER) PCR BRI APOE mRNA %
ik, RIVEEHLA T APOE FikE B EMm, %kt
K EmRIEAE BIEINAZE . KILERZE K
WA HEE VIR, TFHESEUES
T 5 A A A% 4 . BIF 7R B4, APOB/APOAL {H#
I AR KB, X TR S APOB iRk (i
A AR 28G 5. APOB 5 APOE H]{E
N ZRHETE A R VA nEY, —EHM K
KGR E . U BTN . BN PR
P 50 B TS A RS, R B R8RS A KT
(insulin/insulin like growth factor, IGF) f&—2&/N4)
TAEPEERR, "R 202, ALK,
H ATV BRI AT E 2 IGF, ATk s 1)
AR5 IGFBPL J& T 5 2 A A K R KR
‘BEREIEE S IGF 46 TE K IGF/IGFBP1 & &4
PRI IGF AP 2=ig e, RIEG AT HIER. H
AT IGFBP1 4R 18 B/, AH 0T H R 508 (1)
IGFBP3 %%, BRI, 4w 23
TIEH AL IGFBP1 /KF-RE T, i IGFBP3 (1)
FTXKFEERTEFHL, X F45CH 1%t
IGFBP1 5, JTCikIiuE L RiE K5 B E HE
FIRE S, AWFRERT IGFBPID il 4s el A2 &
1 15 g8 LS i LA A — B R R % . CYR61 A2 L7 2R
HEX R EZERT, BAREME AR, it
EWEHA MHI T R e 5 1R 2
EIhEE, 25 7 BFE Wnt/B-catenin 155 1H M %
F-xB (nuclear factor-xB, NF-xB) 1§ 5@ #. Akt {5
S ML A4 E S, CYRGI (RIS S &I
ST A L T A VIR G &R . BHFER AR,
CYR61 =321k 1) B g A3 22 LT 5 38 b vk B2 485
. M ORI R E M E IR R, R
CYR61 # 4L N H B 40 i & A o] KK 5 L2
1% . Yan 2528132 ] miR-142-5p FHIT CYR61 HI4E
VAR, ORI E AN A2 28 5 HE R W 08
BE TG I WAL, 88 CYR61 A E RN
B UG TS I LR bR . FGG 2 41 4R R4
RS2, EESEH SRR R A 2
YHRLAITRS, TERPREAZ, S A i Y
FAFIRZ% . WFFER AR, FGG i@l EMT 15 5@
PRI DR A Sh AR 28, U R A )

WRIE ARG E K, FGG Rk /K-FEE 8, il
JE A . ATINSS RS Duan BB F4EE R
—%, N FGG RVFE B SE TR IFILRAED
ENZ

BRAR . MERIR. KHFH. MIBTF . 7 0%E
NlE. FH2. LR, ZER. kR, O
PR 2 I R AT T B IIG, X
B HITUE BA BRI R B R BN 32 2
WVERCY, ROCEFBUBFF RN, BARER AT i i
TR B 7 B B AR & 45 H i~ It 2 IR 2 1 T -8
(Caspase-8). Caspase-3 1A, M et 15 4H M 7
T2 o MR RUR T MR K T3 =i AL &4,
A IE 5T W ME R R RTJE L H 40 iR E H EE E D1
(CyclinD1) Fl Cyclin B1 1A PR 5 Je 40 i 4 7
REIB2 . KAFFTE I T 25 KL T SR U 32 20
PERGSY, TR 4] B e 4 M a0 Al B 2 N
P BT SRR TR AR I B R A S, AT T I
AT R P s 4 L N A ) S 1 5
B AR A E B, 50 AR B ) R
TEVERCY, BT TR B 2 Lo N R T 00 ) b S A il
Ho F3EVE, 33 DNA i, Mm% B i
B3 PP P2 F Ry, FHES AT
I INEE p53 A FIBRFE TR R RS 55 S A SR
W Al ¥ 3 (signal transducer and activator of
transcription 3, STAT3) FIAHMH B e 4 g AE K300,
=-bRE R =B EEEN Ry, =B
1 p21. Caspase-3 1 B itk L4018 -2 JE PR AHOC X
%M (B lymphocytoma-2 gene associated X, Bax)
R IR B RO A B e i P AR
KAMHIE I 2o L PHEIAR 221 £ 2%
655 B NP G UR e A S ERE Bl IE 2L 4= P
3 LA 15 o 200 B ) SE AE A AR 81, i e R —
K WK &Y, V2 T B2 I I
3, "CC AT IE I A e 2 P 1) 7 5T A A T ek B
T A N R 10

AW FUIETAEE B 20t B AL 4
PIZEHEAT 170 Hr,  0F B R AT e A ) D B e )
AT T TR, S SR B LR TS A S L e e e
MR IE R SR REAT T HRTT, W T B AR &
BB S B A EAEH . 250015 T DLLOS
BRI R TS ME, TR D215 3] 2 Fhm] DU
[ /R T SRR R T B VBT B R 25 R
PNk SUSEEEe /L anaty g vorll N =E i
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