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Abstract

Breast cancer-related genes were screened using bioinformatics methods to explore the role of
EGFR as a target in the molecular mechanisms of breast cancer. RNA gene chip datasets of breast
cancer from the public gene chip data platform (Gene Expression Omnibus, GEO) were analyzed to
obtain differentially expressed genes. Subsequently, KEGG pathway enrichment analysis and pro-
tein-protein interaction network analysis were conducted to identify core genes and further
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investigate their pathways and protein properties. The results indicate that EGFR plays a significant
role in the occurrence, development, and metastasis of primary breast cancer.
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2.2.1. EREAFENFIE

HHASEASIE A RIES (3.6.1 RA)F, #fiemARETLEZN, 2 (imma)f3 B 2L FH %R
KRR GERE O a5 A e AR R I R IAMERE, PULogFC| > 2 H. P < 0.05 MffiktrntE, sHgit& k3R
Hyz RN [2]. ¥ AN S R R % K 5 508 A String (https://string-db.org/)F1 Cytoscape (3.7.1 il AS) 4T
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X T EGFR 4t ¥ 85 A A EXPASY 72k THXT R A& S BKPESE B 5 2 i 1S
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Figure 1. Heatmap showing gene comparison and cluster analysis
1. REEREENESRESHT

DOI: 10.12677/jcpm.2025.42285

1134 I R A P 27


https://doi.org/10.12677/jcpm.2025.42285
http://kmplot.com/analysis/

57N

Cutoff for logFC is 2
The number of up gene is 128
The number of down gene is 258

® 10+
=
‘|§ change
Q DOWN
S 5. NOT
(o)) UP
o
|

0 -

6 -3 0 3 6
log2 fold change

Figure 2. Volcano plot showing up-regulated and down-regulated genes
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Table 1. Protein connectivity of gene expression

* 1 BRRENERERBE

FAEER TR
CDK1 39 BIRC5 35 EGFR 38 FOS 22
KIAA0101 36 KPNA2 35 IGF1 31 LPL 20
NUSAP1 35 TOP2A 35 LEP 28 ADIPOQ 19
BUB1 35 NURKA 35 PPARG 26 CXCL12 18
CDC20 35 FOXM1 35 JUN 26 EGR1 17

32. EHRMER

EGFR 3 [ %34 B2 (A 5 2 — Fh s 2 R Ik 52 145 (receptor tyrosine kinase, RTK), %3¢ i i1 - B0 45
4 PhEEEZ A EGFR BT AR KAEKRKE 724K 1. EGFR KRl AFEEH EGF. TGFa. AREG.
BTC % FCAAKE[5] [6].

3.2.1. EARMERBILMRRZHEHKMETH[5]

FH ExPOSyY 7E £k T. B4 EGFR A Ho 28 (751 430 # » Fo 1 1210 MR ER L B, AH XS 73 75N 134277.4,
ZEHL RN 6.26. %8R (2 I IATE I FLA P N ST 4R i R 2490 30 hs Ao FeEOh 44.59, N E M
JEWTFE %0 80.74, ~FY2E/K R#¥CN-0.316, T NEKEH[6].

3.2.2. BARGHTN

T SOPMA TE4L T 5 7 & i — A5 M TN A IR o W IE 7 27.27%, JEKHE (5 15.54%, TN
il 5 51.49%. @it SignallP T B Pl HAS 5 K A& BY DI s A5 S K vl Be 149 99.69%. it PFAM 5
SMART P/~ T H6f E A5t H 85 ot D Reds 3k DU 3244 L 48(Recep_L_domain), SRR Ht 28R = 51X
(Furin-like), A=K [HT224K18 IV (GF_recep_IV), & )i B4 iR i (Pkinase_Tyr) [7].
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Figure 3. KEGG and GO pathway gene enrichment pathways
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Figure 4. KEGG pathway of EGFR gene
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Figure 5. GO pathway of EGFR gene
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FHE S &% Ras B H, 1 RAF B iE A 7810 o HO B IR A B0 2 2 228 B 0 1Y) 2 1 e P BB (MEK)
I 73 2 0 (1) R LR (ERK) &% ERK i — 3P i i1 Al ELK-1.SAP 55 % KT B R AL IR 17 SRF 8,
S5MPRE A& W, 0SS AR. RETFEE].

PI3K-Akt {5 il i (hsa04151) ' GF 5 RTK 456 J5 2 B0 i IR e VLEE-3- 18 (P13K) 5 PI3K 45 &,
2EAGE G B (protein kinase B, PKB/AKY), &AL Akt ATS2ME4HMIFE T, A0, BEREAR ST AR
[9]. MBS RMUSIE S RN, RN R TR, BRI R, R4 R
MusE . A AR DNABR E— RFIEY S F2[10].

MAPK 15 5 ifi#%(hsa04010) 4 RTK i &BHfEbE Ras HEEHBEUES MEKKL F=A/EH, MmEGE
MAP2K 5144k MKK4, f# c-dun N i EF(ONK)BERR 1L . A0S 10 INK 22385 AP-1 R sd i, ik
DNA FJRIERE A A K. INK 5 p38 a3 [Eff ELK-1, ATF-2 25535 K1 & AL BERR ALk 1T 520 P53
55 [8] [11].

Focal adhesion il #%(hsa04510)H RTK &5 &5 5 Al 1B 2 {4 RG B BE BB (FAK) = A4 — R A ROV,
HEWEHEETEASS, T INK, 11 INK 3EFE SR 7 C-dun A VR4 5 70 k. FAK
BRI G5 PIBK 454, TEAL FUEEE VARG B, (k4 i A Bt i e 40 B 5 [12] . FAK S5 @Y
RTK &5 &I} 102318 B 2 Fiud ot T 13l 8 B JL IR A — 2 52, FAK J8 S B iR 10 /8745 Src. Calpain.,
paxillin &5 85 (0, 1iX 68 (55 675 actin B I BURIE N IR 4R R, 20RO0 2, BOR DY 2T i ss
A FERN13].

£ GO @ R n K TAMAH 7y, AV MG FIIEe =1TJ7 11 GO EAimlk, fE4iih FE ke
VER Al X an . RRAE. MRiiai it IRIX S Hr FOIRe H 2 IR E A lgEt:, #ax
iy, BB E AR R RIS S, AR AR R S A AR RO, ST LA B B A R
FR AL 27 I N7, HIL PRI 4 B 4 B, S Bk = R 3L X1 /5 TGFBR2, KLF4, PPARG, FGFR2, CAV1, CD36, TGFBR3,
PDGFD, IGF1l, ADIPOQ, CX3CL1 %,

£ KEGG #1 GO WiZKim ik ikt th 14 ik, HH7E KEGG Fl GO WiZRHAE(E KA EGFR,
CAV1, PDGFRA, KIT, TGFBR2, JUN, PPP2R1B, PDGFD, IGF1, NTRK2, DUSP1, FGFR2, FOS
JL 13 FpEA .
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Figure 6. Survival curves of thirteen genes
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4. ¥ig

AL I8 ARG B 2T EAR R LI 1% 0 e DR N T AR 98 1% 5 DR ZE ZL I O, a1 JioRg [
SE AL IHERE, OO i 8 (1 7% 5 1 AN TS A B S 385 GEO %4 e LU e 7L s it Rg 2L 2RI IE
W ALLU0S L, SRR RS e 1t IR R, R ST X R R AR IR AR K o FRAT 0 ik T L e 22 S B IR EGFR,
I A A S TTVE TR T 12 A DR 2 2K ) B 1 o R AR M T B i 6 PR 5 i ) 3 0 e B AR A, AR
SRR ZE A Re R — MR S E T, BA VU DRI /R AR AG I 54 A i B A
REiZ g T 32 AR, HE R I 5 W IR A AT AH S S R R 1% B BRI 24 . I AR NCBI %
P RS EGFR J2 i T A MK 7p13-022 By ti i b i Mx 2R 2 Ve 2 1A . 553 8 73 A B 25 SRAH NS R [15] o

% Bz A= KK 732 4 (Epidermal Growth Factor Receptor, EGFR)E Jy 52 1A Fi G ik ity 5 1 (1) 5 B R
H 8o 5 2 MR R AE R R VIS . FEFLIE T, EGFR Y ek B R AR @ 4% £ %45 518
P, s R AR T . NS R FE[16].

8L PI3K-Akt signaling pathway (hsa04151). Focal adhesion (hsa04510)5 MAPK signaling pathway
(hsa04010) =i #1516 T EGFR 2 [H (1) 3= ZiE i v RTK-Ras-ERK i %, L 7E = 2858 i v £ Z 2 migh
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R3S 5E 5 73 A S5 T RE[15] . EGFR FEDNME Ny b 5L DR 52 g = 2K 1d B rh 46 K 2 0015 S0k, HAE PISK
KA MAPK 38 6 A /1 5 (0w ) = P s me AR B (1 [ B2 . fldn, #E HER2 BHPEFLIRES, EGFR 5
HER2 f5 Y8 — JEAL AT 0 PISK-Akt il %, SEON #Z Bk P LR 29 25, 1k4h, EGFR {5518
FEI R STATS %, (eikis 41l (CSCs) i B BEEH A -6, FEUMIE R A 25[17]. 1X=
KBS GO /i3t Bos tilid 548 KK F &A%, on, 8, BREES— R
AEWEETNRE, TR LLA i R R E 2 P [FAE P

B P53 signaling pathway (hsa04115)#1 cell cycle (hsa04110)/& = 4B % (1) 53E — 25 45 B [18]. =2ki@ ik
F B A, PISK (E i i b Hod i s RS S s i A iR B T2 [19], MAPK 122
L5 2 i Je T 20 B G 5 A T R KRR, TR BB ER E A PIBK 5 MAPK P 2% 8 % A T 7E
S S AR G TR R R R T RO /R FH[15] [20]. P53 {5 il i S i i By ok 2 N ek
DNA #5455 51 B2 R AR AR FFHE R RS e 1, HL 5 20 S 5@ A LA R R RS e BRI 2, DT i 45 22 ol
it FE, AFEFET. FE. 4R . k. DNA BERERS cell cycle 5 5@kt — SR
[21].
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o S T AU RE A RIS I, PR EGFR 5 5 I BR AL T 2R R B 5 LS I MR 5 AH 24 R EL . 34, EGFR 2
AT 8 2R VR PTfi  Jrh e 200 B PR S 2 bR XL AR B RPN L AR RS R R A L P O S SR A e L
MITATIGAIE 7 o T 20 i A A 2%, Tl EGFR 7R R MEFLRIE R A= . R IRAERS e S 11
F . EGFR BT TE 2 415 Ti@ls, EAMMERIRLE. RIE K 251 2 i R IE R BAEH . IR fEHT EGFR
(5 FALH, RO A BRI G YT R SR AR ES ARHE . ARSRIGIT 5T R i — PR DT EGFR 5 HAE
BB A O, PSR R R B B AR
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