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Clinical significance of stromal cell score in gastric cancer
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Abstract : Bioinformatics methods were used to analyse the association between stromal cells and clinical characteristics
of gastric cancer, and to predict the intervention mechanism of Weifuchun capsule. Gastric cancer biopsy data were
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downloaded from TCGA database, the stromal score (STRS) was calculated based on ESTIMATE, and the median was
used as the basis for grouping, and the association between STRS and patients’ clinical information was analysed, and the
DEGs were screened as the potential intervention targets. Based on the blood components of Weifuchun capsule, we
predicted the drug targets, intersected DEGs with drug targets, and screened the core sub-networks and genes through
PPI network and MCODE, and analysed the expression of differentially expressed genes in terms of survival prognosis and
different stages of the disease. The drug-taste-intake component-target network was constructed to screen the core
components, and ADMET prediction and molecular docking validation were performed. The intersecting targets were
enriched by GO and KEGG. The results showed that STRS was significantly correlated with survival time and increased
significantly with Stage and T stage, and 1 975 DEGs were analysed; 75 components of Weifuchun capsule into the blood,
corresponding to 663 targets, and 107 intersecting targets; and 4 core sub-networks, of which VCAM1, SERPINE1, TLR4,
FGF1 were the core target, and SERPINEI, PDGFRB expression correlated with survival time was highly significant
(P<0.01), and the differences in the expression of VCAMI, NOX4, PDGFRB, ITGAL, etc. in different Stage phases were
highly significant ( P<0.01) ; isocryptoxanthin B, geranylgeranyl O, and bluocalyx methylin were the core components,
with good ADMET properties and core target protein binding activity. GO was enriched in calcium ion concentration
regulation, calcium ion homeostasis and other entries. KEGG is enriched in calcium signalling pathway, neuroactive ligand-
receptor interaction and other pathways. Stromal cells are closely related to survival time and stage, and Weifuchun
capsule may inhibit tumour growth, metastasis and delay drug resistance by regulating stromal cells.

Key words : stromal cell score; gastric cancer; clinical features; Weifuchun capsules; network pharmacology

9 O ] A R R R B R A BB RO N E I 2 —, BN B RS T
ARUIBRIG 5 8 & SR FBUE i 5 AR AR EAE, U TR0 2 W0 697 B R AR, T R s A i
AR5 B S R ST A 4 e b A ML | R R A RO 40 | e 20 5 A L LA R A
Jit R~ A A1 I 5 P S ) 2R K, 9 e S 4 R G2 A0 M A e g A 2 v T A A R, A TR
JiEE (5 5 7 A VR . ST S B T A0 A e A K e b o | ARSI A AR S AN BT T 22 A0
RERLACI EE g e 05520 U 3h G WA bkt (28 AL RS SRR IE A G . ESTIMATE ( estimation of stromal
and immune cells in malignant tumor tissues using expression data) ">’ FI| PR RE AR 4 S5 33 10 00 5 HE T e
50 240 B0 1) N 25 A RS [ 9 TE R AL, 3 o) B AR 3 PR B B S 43T (ssGSEA ) |, T3 35 i R 6 28 1743 5K Tl
I 356 5 240 61 62 A0 B P 7K ST, A T e 2 2 ) R 4 5 AT 5 e 4 2 v 56 o A 328 4 IR T R O 1Y)
SR ARAE . WFIT R, B R AN R AR A A RNIE YT 24 PR AR O, 1 2o 380 3 o F 0 AR
FIRT V530 DR T AR R I 42 28 1 i 4 G 2T 46 41 L ( cancer-associated fibroblasts, CAFs ) (5 3 i 41 ffd
50% LA L, 33 40025 i 240 6 A1~ A 3 P A K R S RE S, B IR AR L BRI, 7E R A1k B S AG
M H R L A AR CAFs 3R 35 5 20 A S A 13 I8 TR R B 14 B B 43, 89T LA S
TIE S R 9 4% T B0 V% g SR S 1y AT B S 3

RIRZGW A 2 1 38 S R RS FE R O S (R A B R ), B E B R8s
AR SR B 538 ARG HEIBC) A | B I 25 < T LA 72 A D08, e PR LT 1 S i v 28 B 18 gk
JEREBNAYT . B R AR AR TR Y, AR AR FHAL A S H Ry 4 R SR AT AN 2 WL R T
JeHE TR A 20 R 7T R VE AL R 7 fef A 3, DR I, AR SR A WA B 2 B AR 8 g 25 S 4 i 5
57 s PRARFAE 14 DI K% T 52 A B 4 ) T TP R AL A

1 MR5FE
1.1 HBiRER SR 4

TCGA %48 % (hitps ;. //portal.gdc. cancer. gov/) | "1 245 & Gt 24 B 22 50405 22 5 43 M7 F 65 (traditional Chinese
medicine systems pharmacology database and analysis platform, TCMSP ) ( http://tcmspw. com/tcmsp. php ) ;
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Fig.1 Score survival analysis curve of stromal cells
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Table 1  Main constituents of Weifuchun Capsules dissolved in blood
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Table 2 ADMET prediction of core constituents dissolved in blood
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Wit K R 0.927 126.793 -2.204 3 — 4 0 -5.093 FALSE
S B 3.054 70.881 -4.282 2 -0.332 2 0 2.959 TRUE
J2 1 [ e 2 2.812 91.696 -4.002 2 -0.736 3 0 2.757 TRUE
i 2.357 97.607 -3.157 3 -0.970 3 0 -4.898 FALSE
BFERKRE U 1.136 120.323 -3.068 3 — 4 0 -3.715 FALSE
THRHKEKO 2.369 90.578 -4.243 2 -0.855 3 0 0.933 TRUE
SEEEREB 3.894 67.861 -4.180 2 -0.024 2 0 1.098 TRUE
TR 1.914 76.232 -3.428 3 -0.769 3 0 -1.632 TRUE

2.5 HEYINEEERSW

K H ClusterProfiler” BN AR A AT A W D Re B . 43l iE I GO & 4E 45 - BP/CC/MF Hij 10
GO term Z:[& (OSID FF28ds 5 NZSMTE 9 (a) ), SCHEHE fUE B T MO 05 B9 7V B2 A5 85 B8 RS 4 il
PR FARAS IR B Uk BE I IR A0 M AN BH B AR S WA I I T U T A AR W B LA R o R
P M TTH AR BB/ Nl S A S 4 M 2 1 DA BT A R R A2 AR TR LG AR R RS2 AR TG PR IR AZ AT
PE R AR RR S AR T P | 15 58 52 1A 2R P IR I 1 | B RS2 A R 1 R RV O P L A Y S SR T
i,

KEGG Hif 20 & 545 22 [ (OSID BH# 8l SN ARTHE 9 (b)), S8 A5Gl R /R T A5 (55 % &
TR —S2 A E A B PRI I R P B AGE-RAGE 155 8 8% Wi N Tk LS 33 B/ 25 1% B {5 58
B N A KN T2 AR R BRI 770 T 25 Ras {5 53 B%  Rapl 5 5 8% BEASEE D {5 5 B 25
ity g Gy IV RN Y B el S N7 L AW [ R I - Y oo s o IR EIE: )| SR LR o SN s ke IR
A MUARAR AR B sl S B S5
2.6 HFIHEWIE

BFRAEAZ O A MUERSUR I E R 50T SRR B R0 46 4% O 5 8 A R 2 T332 4K SR Libdock Xf
AT 0T 82 AR (E R 3 R, 1B 2 45200 A 5 A AR 0 W25 5 2D 23 (Libdock Score>70
SRR RAT) .



WA, 56 SR A I 0 1) 1B i PR T SO B R AR T e BbL

#3 RO AMMI SRS G 1 E (SR R EAT)

Table 3 Scores of core constituents bhinding to targets (sorted by average score)
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Fig.2 Schematic diagram of constituents dissolved in blood-target protein docking 2D

3 it E4iR

IR 2 LA T A 52 P 98 R 35 v e 2 M A ELAE S e IR R H CAF  MSCs %5 48l Jifg 43 W6 HGF
FGF ISF-1 IGF-2 45 X -] fie 7E i A5 A9 s B e 96 40 0 #0940 5 ) TS Jo 4 i - TGF-B 175 5 P B 440 J 1)
RV ) i 40 2 fA DAL TG ) 3 i 40 952 ) 5 5 o 00 M 30804 2 2 1) 9 s 52 i 245 i 82 0 20 A DA I R AR
Wee AR A 8 2 B T P2 24 | i R 0 A 590 % SRR | AT IARARR T 25 20, 68 o A4 ML e 5 e e ) S0 e
SR FETHE IO T/ AW | 2R A7 0 A7 8 /s R T A i o5 e AP 2 A0 A A o ) 5 S, R IR T 4
A T PR S PR R A R A A AN TAD DR T S o) R R A M AT T A R S, A AR R BRI
2R R 2 A AR R R D 2R K W G IR 25 R T B B — X R DR DUBE S, SO 2 R T I 2
Wi 2 LY e (D LS



K B

TELE 25 WA FHAR 5 60 PPT 4% 23 Hr 5 2 LA VCAMI SERPINE1 [ TLR4 FGF1 %00 4 DT R4 10
B T R 250 Tk 5 BRI ) S A5G . VCAMIL S e BRE B R A 2 — | | 2 AE7E T4k
PR B2 A B P2 JULZAH A 5 i 200 L e 2 L A SR 20 L 2 2T 24 240 B 5 R T, AL B o0 T T SRR
T 15 SR AE L A0 LR ) A B S (1 e R S5 AR et R SERPINEL Sy 22 IR 2 11 i1 41 771
(SERPIN) R I H 2/ 51, J& PRV R 2H 2B 11 i D80 790 (uP A RIT LPA ) 1) 2 B4 ) 70, A6 48 it & Jik ot
SRR OCHRAE WS S SR I AR B HO IR T 7 S R 1A Ak O SRR SN A 5 IR R B e
B BAARC ) TLRA A toll FEZZ ARG L A 5, 388 3k s R G 43T A I 38 1 4 17 14 4 5 A% 5
B, BE— ek NF-kB AY3E , TLR4 76 22 Rl b 2l 20 b 52 i R A, ml A8 ok S e e A 389 e o o1 e
JEANRIA T B S kR A FGFL A BUEF 4k 40 A 1 PR 1 S 04 ) B, 38 et 5 R A Bz 40 i % 1 52 1
FHEAE AR 0 10048 A2 18, T L REAS (2 32t 22 Fh IS A0 B 1) AT 22 53 S8 98 5, 42 08 I A s LA % 9 240 ) 384 4
(RAERTRS S WFIT R ZROGHEEAE FF FOF 1 I AE S8 3k 0 25 G A A7 it ) JOAS IR 43 1 63k i
BErt ot RO M i B L I B 15 3R 5 I PR LIS 2% DI AH G, T BE A 15 A2 4 e 20 J 0 7 5 o 240 i 40
JEERE I JEE ()4 FHAE A

B R T S 2 IR T ELARG B 44 B AR R AR A A B B R < AR SRR L
KBS T AR IR 5 2K, B T A AR S ZAE AR AU IE B PR A T, R
KA AR R REHER AR R R R R4S A AT 3 AR K
[ B8, B A5 S PTIE PRI 0 IHICR | i ek, A se Al g B B SE AT i, 22 (R s A< T il
TRy VA A VBT T S B0 Tkt B RS e A i A R R A AR

2R -FE S - A MR W8 3 T e B AL R AR R O /AR U SR BREW F AP 5
NFRE R ORI, HE TESSRTIEER S MR S ER FARE O FHRKE U Y
FAEAPIRAIE R AL SUES I /MR SR AR A PN 4 DR VR T, RE RS D8RRI A5 P B T RE I A 2
5, PRk Z ) A SRR RS 5 5 A, T R A A R RS AR AR T AT LB R A
B¢ % Sudachinoid A S8 B | 2 FE) R K 32 55 n] i B s 3 B0 S e 0 B o, B Br R I 55
YER S R 2GR0 F1 2R A0 AT R A% 00 A B 25 0 29 24000 R A, 4 F % 4 Bl 7 A0 A I B 4y
SR R A I T R R T AR IS0 W] BB A 2 B T A B A1 4 114 ) o SRR U

KEGG 38 #7341 b /s v 7E 25 W VE 0G5 2 20 BR ARG . 45 B8 {5 5 2 A M B R 28 1 i B )y
+, S H TR RS T 1 S 9 A M A% R 280 0GR T T2 B T 40 A TSR AT TR 5 Wnt/ B-catenin/
TRPC6/ Ca™ {5 538 P17 T 1 B A0 MR RS {8 1220 W2 T M i MR — 52 MM B P2 RS 1 A 5 440 i
PS5 3 A 56 1) B2 AR RN BC AR B G 7 P 1238 %m0 22 b 22 o SOz IR 5177 eI pl 361k
477y (AGEs) & i 8 [ T BB R R ) -1 M 55 Ak R Ak 7™ A= , AGE/RAGE {5 515 55 & ¥ Jid JFi Y
HIR P Bz W8 — A R B R SR T I B I D C R 22 S T35 A 8 P TR 1 22 1 400 L PR3 £ 5 3 08 P 380, o
1717 5 SO S R F-B TG AE Y ST R RAGE wl (e afk i | TUBT 51 ok 200 Bt (%) A28 , T BsF i 11 AT B8 ] £
B AN RAGE (3635 , 1 4 38 ik b [R)38 in 4 B 07 PR B i (i ok 1 i il J ™), PI3K-AKT %53 i
PRI 5 e 1) & A e JR g DR 5 00 T (i b ey A i ) A K AR R B SR R T AR ot A A A B i
SARIF R HOE R L T PEY OB I PISK T AKT BRI /K V-5 0 i 40 i R 34 58 R T ARy T R
WOFHE  W7E B B MG T R R FEE ] . EGFR 5 s 40 Mu 39 58 T R MR 2 WA 56, Hoad &
TR B PR O TR 0 ML DL SR EGF 45 G J5 15 4k 52 AR 1 i 20 R s , R 15 1k 5 1945 5 ) R it
BSOS T WA VEGE B335, - 5 H R B RUA VEGFR2 254 AL ik g 4L 21 A i 45 A )i i e o
0L i 3 2 L SRR S A AL DA 3R BB A S5 1 ST 4 T R P A Y MAPK 53 [ A 40 )]
W A AT AW R RS S 24 45 2 Ak B R 5 IR Y A BRI M) B R B0E MAPK S K



WA, 56 SR A I 0 1) 1B i PR T SO B R AR T e BbL

AR T, KA 25 BRI BEAREE D LA (R 40 I A A7 T 1 A K AN RS R 2 AR
JH VY B o VR FHBERR T D I8 Wnt {5538 3 0 3 400 1) s 240 L G A AL AL 3R] B-catenin 25 HAMZ
MEAG ST Wit {5530 B SE R ) 23k , 00798 240 884 7 A6 A 2 A2 Y L 2B KR 4 EGF \PDGF | FGF %
PO SZ AR TR S TR PR S , PT Ak i R S R FaS it i Ras &5 1, A0 R 88 11 9 s S R i R AL S 1, 5
S AR AR RR AL M G N, T — RSN S AR e TR SR EZIIAE . Rapl /& Ras 35 %
LA 22— VR A R A R A A TR B T Ras  Rap {5 5300 4 AT L 422 55 [R) B2 98 5 4i i o1k
WEFHANJHT 30 AR B 2 35% ~ 60% 1 R AN [R) R J35 fr) il 11 ST BT e AN T 28 331 1 4 e o v e
B TR TR AR M WA | FRAR A I DR A0 A T A SRR FR A R R SR AR A W AR AE I A R
AR 4%, 40 1L-6 'TNF \PDGF \EGF \FGF \VEGFA 45, 2H i 4% iF — b J68 T PR B3, I o) 03 ek A 2400 b 2 4 ol 5
IR B4 A B LA B g I e e A 1k T e 1 1 P AR P BB A% b o 40 i i A1 B BT
% TRP T (Y A A BTy | Ak PR 453 B T e vk AR e i AR B LR BT R e & &

25 LTI ARG R A U AE D54 B R B A 5 5 1 s I RARPAE SR | A B o 4 M A v T 1Y) 5 e
TSNS, I BAR T A A R T UL BT A B ARV AR R VR R S S S . B T AR R e —
ARSI AR N SR ISR, J5 S — 20508 | Oy B T TR S N B S R VE AL ) B T iR S
A

S

[1]JOSHI S S, BADGWELL B D. Current treatment and recent progress in gastric cancer[ J]. CA; a Cancer Journal for Clinicians,
2021, 71(3) : 264-279. DOI. 10.3322/caac.21657.

(2 k. fitd i g B P8 A8 R GE AT BB 1) PR 25 B[ D] ik . PHALARMBHE Ry, 2021.

[3]YOSHIHARA K, SHAHMORADGOLI M, MARTINEZ E, et al. Inferring tumour purity and stromal and immune cell admixture
from expression data[ J]. Nature Communications, 2013, 4 2612. DOI. 10.1038/ncomms3612.

[4]KANG B X, CAMPS J, FAN B, et al. Parallel single-cell and bulk transcriptome analyses reveal key features of the gastric tumor
microenvironment[ J ]. Genome Biology, 2022, 23(1) : 265. DOI; 10.1186/513059-022-02828-2.

[5]0YA Y, HAYAKAWA Y, KOIKE K. Tumor microenvironment in gastric cancers[J]. Cancer Science, 2020, 111(8): 2696-
2707. DOI; 10.1111/cas.14521.

[6]BUSSARD K M, MUTKUS L, STUMPF K, et al. Tumor-associated stromal cells as key contributors to the tumor microenvironment
[J]. Breast Cancer Research; BCR, 2016, 18(1): 84. DOI; 10.1186/s13058-016-0740-2.

[7T] Bz, BB, ASERFIRITBEAR 101 GRS 800sR )], hEZeE, 1983, 24(7) : 27-29. DOL. 10.13288/].
11-2166/1.1983.07.015.

[8]WANG HJ, WU R M, XIE D, et al. A combined phytochemistry and network pharmacology approach to reveal the effective
substances and mechanisms of Wei-fu-Chun Tablet in the treatment of precancerous lesions of gastric cancer[ J]. Frontiers in
Pharmacology, 2020, 11 558471. DOI. 10.3389/{phar.2020.558471.

[9]de VISSER K E, JOYCE J A. The evolving tumor microenvironment: from cancer initiation to metastatic outgrowth| J]. Cancer
Cell, 2023, 41(3); 374-403. DOI; 10.1016/].ccell.2023.02.016.

[10]LU X, MU E, WEI Y, et al. VCAM-1 promotes osteolytic expansion of indolent bone micrometastasis of breast cancer by
engaging a4 1-positive osteoclast progenitors[ J]. Cancer Cell, 2011, 20(6) : 701-714. DOI; 10.1016/j.ccr.2011.11.002.
[11]DUFFY M J, MCGOWAN P M, HARBECK N, et al. uPA and PAI-1 as biomarkers in breast cancer: Validated for clinical use

in level-of-evidence-1 studies[ J]. Breast Cancer Research, 2014, 16(4): 1-10. DOI; 10.1186/s13058-014-0428-4.

[12] KILLEEN S, HENNESSEY A, EL HASSAN Y, et al. The urokinase plasminogen activator system in cancer: a putative

therapeutic target? [J]. Drug News & Perspectives, 2008, 21(2): 107. DOI. 10.1358/dnp.2008.21.2.1188197.



7R

[ 13]RAN S. The role of TLR4 in chemotherapy-driven metastasis[ J ]. Cancer Research, 2015, 75(12) ; 2405-2410. DOI; 10.1158/
0008-5472.CAN-14-3525.

[ 14] BILLOTTET C, TUEFFERD M, GENTIEN D, et al. Modulation of several waves of gene expression during FGF-1 induced
epithelial-mesenchymal transition of carcinoma cells[ J]. Journal of Cellular Biochemistry, 2008, 104(3): 826-839. DOI. 10.
1002/jcb.21667

[15]453%. FOF1 S RIAIE b s B A AR ROBLRI BT SE [ D], J5M 2 IR0 K%, 2021.

[16] R, 3T, $ike. hEFRBILSIREIELI]. heEhEZER], 2014, 32(3): 513-515. DOI; 10.13193/j.issn.
1673-7717.2014.03.021.

[17]kil0, EmE, X7, . hEZEYT BT sssiol[ 1], TLPah Ry, 2018, 49(9) : 72-75.

[ 18] T3k, BRAESC. hEZNAYTY BRI R ) ], rhEREYTEE, 2022, 30(3) : 114-117. DOI: 10.19621/j.cnki.11-3555/
r.2022.0340.

[19]BRIE, WAL, sy, 45 BEFMIGRN MK R[] LA EZ, 2016, 47(9) : 77-80.

[20JARRIR, PRIER, Wi, 5. B EHMAET NF-«B 5538 8575 T B R AN 08 T ] B A R i 0], IRy
YI5IRK, 2022, 37(6) ; 1175-1181. DOI; 10.7501/j.issn.1674-5515.2022.06.002.

[20]75 K, A, Mg o5, 5. hAFASEMIHREL)]. WARIESEEZ, 2011, 7(6) : 155-158.

[22] shittoR, ERUE, 85, & BIERHEASR B Y h 2 i s iy st e [ 1], hEZ 57, 2010, 21
(7). 661-663.

[23]WANG Y, CHEN Y Y, ZHANG H, et al. Polymethoxyflavones from citrus inhibited gastric cancer cell proliferation through
inducing apoptosis by upregulating RARB, both in vitro and in vivo[ J]. Food and Chemical Toxicology, 2020, 146; 111811.
DOI. 10.1016/].fct.2020.111811.

[24]F2, BhEIBR, skAF3C, 55, BLSE Ak g 25 B T A OF 50 3E Ji S L B i b a5 ) g T80 23 BT [ 7). rh AR BE 242 )
2022, 40(9) : 184-192. DOI; 10.13193/].issn.1673-7717.2022.09.041.

(25BN, B0k, BOFI, . A2 iy XA BE DTt e )], RIS 57 %, 2021, 33(1) : 137-149.
DOI; 10.16333/;.1001-6880.2021.1.017.

[26]SONG Y, LIU G, LIU S A, et al. Helicobacter pylori upregulates TRPC6 via Wnt/B-catenin signaling to promote gastric cancer
migration and invasion[ J]. OncoTargets and Therapy, 2019, 12; 5269-5279. DOI; 10.2147/0tt.s201025.

[27]PREVARSKAYA N, SKRYMA R, SHUBA Y. Calcium in tumour metastasis: new roles for known actors[ J]. Nature Reviews
Cancer, 2011, 11(8): 609-618. DOI; 10.1038/nrc3105.

[28 ] LAUSS M, KRIEGNER A, VIERLINGER K, et al. Characterization of the drugged human genome[ J]. Pharmacogenomics,
2007, 8(8): 1063-1073. DOI; 10.2217/14622416.8.8.1063.

[29]SHEN C Y, LU C H, WU C H, et al. The development of Maillard reaction, and advanced glycation end product ( AGE)-
receptor for AGE ( RAGE) signaling inhibitors as novel therapeutic strategies for patients with AGE-related diseases [ ] ].
Molecules, 2020, 25(23) . 5591. DOI; 10.3390/molecules25235591.

[3017F8 A, BidEk, ke, 4. Wil JBAT T S RAGE FRabx) B P RIVE A PLRER T[], A B msh Rl ae, 2017, 20
(9): 1072-1074. DOI; 10.3760/cma.j.issn.1671-0274.2017.09.024.

[317WANG L Q, WONG K Y, ROSEN A, et al. Epigenetic silencing of tumor suppressor miR-3151 contributes to Chinese chronic
lymphocytic leukemia by constitutive activation of MADD/ERK and PIK3R2/AKT signaling pathways[ J]. Oncotarget, 2015, 6
(42) . 44422-44436. DOI. 10.18632/oncotarget.6251.

[32]HONG S, KIM S, KIM H Y, et al. Targeting the PI3K signaling pathway in KRAS mutant colon cancer[ J]. Cancer Medicine,
2016, 5(2) . 248-255. DOI; 10.1002/cam4.591.

[33JANG K L, SHI D L, KEONG W W, et al. Upregulated Akt signaling adjacent to gastric cancers: implications for screening and
chemoprevention[ J]. Cancer Letters, 2005, 225(1) : 53-59. DOI; 10.1016/].canlet.2004.11.021.

[34]SIGISMUND S, AVANZATO D, LANZETTI L. Emerging functions of theEGFRin cancer[J]. Molecular Oncology, 2018, 12
(1): 3-20. DOI. 10.1002/1878-0261.12155.



WA, 56 SR A I 0 1) 1B i PR T SO B R AR T e BbL

[35] 02, Mg, BAErk, 2. U m R B A KN 7 S2 AL AS A BAE IR T2 (-2 3697 2BV IR SRR [0 ] h AR s
BRI 2010, 27(3) : 358-360. DOIL; 10.3760/cma.].issn.1001-9030.2010.03.032.

[36]CORSO S, PIETRANTONIO F, APICELLA M, et al. Optimized EGFR blockade strategies in EGFR addicted gastroesophageal
adenocarcinomas [ J]. Clinical Cancer Research, 2021, 27(11): 3126-3140. DOI:10.1158/1078-0432.CCR-20-0121.

[37]5Kkms, ik, 3RL06E, 2. A ARTTES BbFHAxT B AR /N B EGFR, VEGFR2 ik ML A& A= s 2 [ )], v
SEIGTT R AR, 2022, 28(7) : 57-63. DOI: 10.13422/].cnki.syfjx.20220521.

[38]SUNY, LIUW Z, LIU T, et al. Signaling pathway of MAPK/ERK in cell proliferation, differentiation, migration, senescence
and apoptosis [ J ]. Journal of Receptors and Signal Transduction, 2015, 35(6): 600-604. DOI. 10.3109/10799893.2015.
1030412.

(39145 5, 2, W1, 4% JLT P45 25 5 (4 )1 B2 % MAPK 3 B%7% 5 A 8 MKN-28 4 r2[J]. HEEZE R,
2021, 38(11): 6-14. DOI. 10.19656/].cnki.1002-2406.20211102.

[40] F7fE. BEASHE Dl Wit {5 5l B2 I S i 20 g s AR 28 [ D). JEZ0] . IR, 2014,

[41]ZENONOS K, KYPRIANOU K. RAS signaling pathways, mutations and their role in colorectal cancer[ J]. World Journal of
Gastrointestinal Oncology, 2013, 5(5): 97-101. DOI. 10.4251/wjgo.v5.15.97.

[421ZHANG Y L, ZHANG Y L, WANG R C, et al. Roles of Rapl signaling in tumor cell migration and invasion[ J]. Cancer Biology
& Medicine, 2017, 14(1): 90-99. DOI. 10.20892/j.issn.2095-3941.2016.0086.

[43]SANTOS M L C, de BRITO B B, da SILVA F A F, et al. Helicobacter pylori infection: beyond gastric manifestations[ J]. World
Journal of Gastroenterology, 2020, 26(28) . 4076-4093. DOI. 10.3748/wjg.v26.128.4076.

[44]KUMAR S, METZ D C, ELLENBERG S, et al. Risk factors and incidence of gastric cancer after detection of Helicobacter pylori
infection: A large cohort study[ J]. Gastroenterology, 2020, 158(3): 527-536.e7. DOIL. 10.1053/j.gastro.2019.10.019.



