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Abstract

Objective: To investigate the pathogenic genes and regulatory pathways of thymoma by compre-
hensive bioinformatics analysis. Methods: GEO Gene Expression Omnibus database was retrieved
and downloaded for 3 sets of thymoma gene microarray data, and the differential genes (DEGs)
were screened by GEOZ2R, then GO, KEGG enrichment analysis and protein interaction network
construction were performed for the differential genes by Metascape and STRING online software;
then the pathogenic genes were screened by Cytoscape software; finally, the UALCAN and GEPIA
databases were applied to validate the key genes, analyze their survival and explore the regulatory
pathways. Results: Analysis of the three datasets yielded 1259 common DEGs, GO, KEGG enrichment
analysis and SinoBiological website search showed that DEGs were involved in tumor necrosis factor
signaling pathway, transmembrane receptor protein tyrosine kinase signaling pathway, TNF signal-
ing pathway, PI3K-Akt signaling pathway, sphingolipid signaling pathway, Hippo signaling pathway,
calcium signaling pathways, cancer pathways, transcriptional dysregulation in cancer and hemato-
poietic cell lines. 30 key pathogenic genes include ITGA4, ITGB3, ITGBS5, ITGB6, ITGA8, ITGA11,
COL6A1, THBS2, COL6A2, etc. Through validation, pathway exploration and survival analysis of the
pathogenic genes: ITGA4, CD4, THY1, CD1D and IL2RB could all affect the overall survival of patients,
suggesting a potential research direction for THY. Conclusion: The causative genes and their in-
volved mechanistic pathways were screened by bioinformatics search of public databases, in which
ITGA4, CD4, THY1, CD1D and IL2RB genes will likely become new molecular biomarkers and targets
for targeted gene therapy.
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Figure 1. Venn diagram of differentially expressed genes
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Figure 2. Volcano diagram of differentially expressed genes
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Figure 3. GO enrichment analysis of differential genes
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Figure 4. KEGG enrichment analysis of differential genes
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Figure 5. PPI network diagram of the top 30 key pathogenic genes
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Figure 6. Survival analysis of ITGA4 gene
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Figure 7. Survival analysis of CD4 gene
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Figure 8. Survival analysis of THY1 gene
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Figure 9. Survival analysis of CD1D gene
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Figure 10. Survival analysis of IL2RB gene
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GG RE 73 A AB. Bl. B2 #1 B3 BURAH, T ARUIBRMMRZ B Bi67 &m A 3 FB&[7], &
SR B R AN L L bR i AR RIS, (R BRIRE S S R GRS TR B IR . BT AR
T EROR MR TT, 3] I A A 50 B0 22k R S L 2% A 2, 487 HRH DG 2R DRl B HL R i L |
AR B I BIRR ) 431 AR S AR [ B RE ST H AR

AW FEIEIE GEO J5 [F R B A A 2 IE T 31 3 A iR S R0 A 4, ikt 1259 /M2 57 dk
[K(DEGs), #AJifiid Metascape 1 STRING FEL AT X] 72 5 L R #EAT A=W 2 Dh e HLRDEE A A
i - EEBAEH M. Ho 2= F 5K Frid K S 5 I8 B A MR SR SE R 15 5 s . B RS2 AR B I IS
AR (E @M% TNF {5518, PBK-Akt {5 5@ $/EK{E 5@H%. Hippo (5 5@, #5558
P JEEIE S RRE R R SR AN AN RS . N TE LR A R R DG IE IR 1) PPT I 4% f) i ik
H 30 N OCERIL R . il I UALCAN F1 GEPIA 408 e % 80 2L R 3E AT IE . AR A7 o A A d2d B A 7 ol
AT ERAEIESE, ITGA4 (P =0.039). CD4 (P =0.03). THY1 (P =0.04). CDID (P = 0.034)#1 IL2RB (P
= 0.0017) 5 RISy AT oM B SR A AR, SR EMbR B PT Ry THY PIVEERE 77 14) o

JHIRE R FE R 1 (TNF)5 S i 2% s AR ZE IR 88 5 e 1) il Dod i A/ 3 ) = AR R AEE R, 912
MMM IERCAS I ZE AR, TS 2 FiE 57 F@c. Hd TNF ZKGEE AN SE N FEUE I+
NF-kappaB I INK S50, e . s . S0 R NI IR At 1255 (8] [9] [10]. #5

DOI: 10.12677/acm.2023.1381810 12932 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381810

LR %

52 A4 B 1 I R BRI 5 5 I % (TPK-Ras-MAPK), 1 RAS 1E N U@L, J& TPK A& 1515 5 1) 5 234
gy, AEZREE R IR B S, ERRRE R T 4E M AR KM ThRE R EEAE A . PIBK-Akt {5 5@ %
J&T G HEAMEEZ AR (GPCRs)Z ARV S, AIY 2 M IEE A . KB RSN, PI3K-Akt
5Tl R T NF-xB, I/ S UG M G2 S e L%, 51 EE AR DM 28 B[ 11]. Hippo
GBS SIEGM R . EE, EMR R R R R AR R SRR R T Hippo 55
I PR AE S R S R b R AR F[12].

ITGA4 (&5 AL L —% od B WFRKRIL, 1TGA4 Al HES SYVEMYE T A BARH,
25 G HARBZ ARG 55 T8 . MAPK-Erk {5 518 BRI F (5 5@ 2555 13]. CD4 (T 4R pE
EDEHE AT T AU sy, 5 T 400 I 524 FARVE R, S0 A I G 2 4 - 0 e (R A, K
TCR FEARUES[14]. THY-1 fEAIRUER . RibM. Zrfby FEAE JRTS. HUMREL S R0 40 f 3 v 47 B 3
fEH, WIS T 4ME. MERAERK. MRET. Mgl 0 &G Mg Sl 15 [16].

PR £ E E CDID, CDI FKJEf4E CDIA-CDIE, CDI1 2[R NKT 404 5 s o) bl it
S7 B AR K R 2 TR SR B E A o LA G e e PR A, PRI, X SR R A A S B R T R[17], P4
& HGMAE B SRR RIS AR YE T 4000 B T 424 40 2 8 A . IL2RB (B4 i
22, FE TR T2ARE, B EE T ARATELEE, Wimfedt T4 pEK. S
WA, RS HRHUA R DIRe . RS EMRRA T, B 7RI, IL2RB w1k 5G4 RAEK,
PR IL2RB 7EMR A 195 Rl i EEER. LiG 0N, IL2RB & & 5MsiiE itk e
M Canyz g H ) CDS+T 4L A% SOPR 20 A AN E W 2 e ) (1) 3 B 52 IEAH [ 18] ITGA4. CD4. THY-1. CDID
HIL2RB FE PR A L5 G S S AH D IG, [ B AL 1l e s 1 75 T 3R UE[19] o

6. &g

ZE L RTIR, WRRRIR (THY ) 2R S WL s R, R EE RN 5 9% 2 Ge i AH H. G
o SR, T 25 DRI BOHE P o A 11 ) R A 0 e SEE 36 PR R Bk, 5 BB AU 5 B R R AR S B AT S0 IE
T AW e B e i R AR PR T, a et el i U Ra 07 P A D B0 25 R B AL T 2% (PR 9T, 487 1TGA4
CD4. THY-1. CDID 1 IL2RB K T fE A THY [ AERT T8 7 171 S H R IR ML PT B8 A 3T IR 7 #E s,
IR THY 467 5 51

&5k

[1] Chang, R., Duan, S., Li, S., et al. (2021) Viral Infection in Thymoma and Thymic Tumors with Autoimmune Diseases.
Thoracic Cancer, 12, 2971-2980. https://doi.org/10.1111/1759-7714.14157

[2] kM, BHIEFE, 20K, HE35. 119 G IRR IR ARRRAE 22 BT[], AR ERRER 2544k, 2021, 41(6): 403-407.

[3] Eordh, #RF, HIBFH. BMARR WHO 4> %A1 Masaoka 73 2 K 220 [J]. TTIREEZS, 2022, 48(10):
1023-1026.

[4] ZEENG. 1R A0 i e b AR _E R R iC RIE 50 AL ARG A DS M [D]: [ 2AAnie ). K HAk
K2, 2022.

[5] SKIRDE, ®XWeF], T35, B LARE. NESEWEM R T EAEM % E )L PI3K-Akt 15 5@ K1 K IGTT i
A, FPARER RGeS E, 2022, 32(7): 1106-1110.

[6] B, L—R, THHE, B2 EL M Hippo (55 BB M REREN]. EITREZRBAREFR), 2022,
61(3): 377-386.

[71 M8, AR, £81, & WESKIEET o FSEA 3IHEEAEA 1 BEZET «B 5 5B T IDH B4R
Jise SO R R IAE R AL (D). SRR B2 40 &, 2022, 38(16): 2002-2008.

[8] #&&, AHim, skiF. MEMIER T-a i S EEHE MR NF-«B 15 53855 T 818 K 4038 58 /K 7 1 52 i)

DOI: 10.12677/acm.2023.1381810 12933 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381810
https://doi.org/10.1111/1759-7714.14157

ZER %

[10]

(1]

[16]

[17]

[18]

[19]

B2 5E R, 2021, 18(15): 2145-2147+2151.

FEE. IR BRI BENE M350 & A0 O U R BRA 8 8715 8 - 1/ 52 A4 T 2 R 2 1 W erbB3 8 % S 0o 3 TR A PR 52
[7]. Z#EEZY, 2022, 26(7): 1315-1319+1486.

Mo, J., Zhang, J., Huang, H., Liu, C., Cheng, Y., Mo, Y., Wu, S., Zhong, Y., Zhong, C. and Zhang, B. (2022) The Early
Predictive Effect of Low Expression of the /7GA4 in Colorectal Cancer. Journal of Gastrointestinal Oncology, 13, 265-278.

https://doi.org/10.21037/jg0-22-92

BEn o, FOERE, PERIEE, 5. PI3K-AKt f5 5 I B 1218 1 B 26 R i =l JORE S ML BIE FE st e (1], o [
W 5 fa E I A A, 2022, 21(10): 751-755.

BUE e, Wk, E, S 2 RUTET ) E G B X Se R MR iR BURMIZE 2K E K Hippo {5 51l I 8 11 R A K FE A
[7]. WZREEZ, 2023, 63(17): 38-41.

B, MIOREN, TKJT%, S5 ITGA4 K R AR M B SR o (¥ 23 B IR 3 ST NI R AR 5, 2023, 28(3):
184-187+215.

Takeuchi, A. and Saito, T. (2017) CD4 CTL, a Cytotoxic Subset of CD4" T Cells, Their Differentiation and Function.
Frontiers in Immunology, 8, Article 194. https://doi.org/10.3389/fimmu.2017.00194

FFR, &, EAE, S D ERE S R BT -1 DNA B4R 1 o503 Bt [T]. BB 5 RNV R
2#,2019, 36(3): 242-247.

Yang, J., Zhan, X.Z., Malola, J., et al. (2020) The Multiple Roles of Thy-1 in Cell Differentiation and Regeneration.
Differentiation, 113, 38-48. https://doi.org/10.1016/1.diff.2020.03.003

Nishioka, Y., Masuda, S., Tomaru, U., et al. (2018) CD1d-Restricted Type II NKT Cells Reactive with Endogenous
Hydrophobic Peptides. Frontiers in Immunology, 9, Article 548. https://doi.org/10.3389/fimmu.2018.00548

Li, G., Wang, Y. and Cheng, Y. (2022) IL2RB Is a Prognostic Biomarker Associated with Immune Infiltrates in Pan-Cancer.
Journal of Oncology, 2022, Article ID: 2043880. https://doi.org/10.1155/2022/2043880

R, HHIRES, TR, RTNL LR IR 208 B o A BE R ma[J]. A e 28 &5, 2022, 25(6): 385-395.

DOI: 10.12677/acm.2023.1381810 12934 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381810
https://doi.org/10.21037/jgo-22-92
https://doi.org/10.3389/fimmu.2017.00194
https://doi.org/10.1016/j.diff.2020.03.003
https://doi.org/10.3389/fimmu.2018.00548
https://doi.org/10.1155/2022/2043880

	基于转录组数据筛选胸腺瘤致病基因及调控通路
	摘  要
	关键词
	To Screen Thymoma Pathogenic Genes and Regulatory Pathways Based on Transcriptome Data
	Abstract
	Keywords
	1. 引言
	2. 数据材料
	3. 处理方法
	3.1. 基因数据处理及DECs筛选
	3.2. 差异表达基因的功能富集分析
	3.3. 差异表达基因的蛋白质相互作用分析
	3.4. 关键基因筛选
	3.5. 验证关键基因表达水平及生存分析

	4. 结果
	4.1. THY差异表达基因筛选
	4.2. 差异表达基因的GO富集分析
	4.3. 差异表达基因的KEGG富集分析
	4.4. 差异表达基因PPI作用分析结果
	4.5. 关键基因筛选结果
	4.6. 关键基因验证及生存分析

	5. 讨论
	6. 结论
	参考文献

