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Analysis of key genes in cholangiocarcinoma based on GEO database and bioinformatics
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[Abstract]
cholangiocarcinoma (CCA ) by bioinformatics, and to analyze the biological function to provide theoretical basis for the diagnosis,
treatment and prognosis evaluation of CCA. Methods : We analyzed three microarray datasets (GSE32879, GSE45001 and GSE76297)
from the Gene Expression Omnibus (GEO). Uning GEO2R for online differential gene analysis, DAVID for differential gene pathway

Objective: The study was to excavated the core genes in the GEO database that affect the development of

analysis from GO and KEGG, STRING and Cytoscape for Protein-Protein interaction network (PPI) analysis and screening of hub gene.
Results: A total of 151 up-regulated genes were screened, and the top 10 most connected genes were selected through PPl analysis,
which revealed that APOA1, AGXT, F13B, FETUB, FERPINCI1, SLC2A2 were overexpressed and correlated with poor prognosis in
cholangiocarcinoma. Conclusion: The hub genes explored by bioinformatics may play an important role in the occurrence and
development of cholangiocarcinoma and provide a certain theoretical basis for further research on the molecular mechanisms of
cholangiocarcinoma.
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SRl F LR AEEGNOS )il it AR KA 2 5
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A FHLH AR M AR A, SR CCA sl RNk J&
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GEO) & — AL PR RIK % 4d 94 000 4
AR E ML 200 T REAN, XE-DFEED
ORI L 2 A A TR ] TR A R
FREHE T AR E R B e R
T LA A e LR L 1% (TCGA ) J2— T /A 3
FEHIIH , F 8 H B7ET X 30 245 NJAE R A
BA B F g o O 3 I AR AT S . I
T TCGA 1) CCA M-S U Wang 55 7B
3% T IncRNA-miRNA-mRNAceRNA %%, T8 E T
3 ' IncRNA, El COL18A1 - AS1, SLC6A1 - AS1 Al
HULC 5 CCA B3 B SVAAETE R 0 AHC . A TX
T I L DR 20 S A T 255 3 AT, 7E TCGA PR B T T
M T (8 FH AR B2 40 R — A0 5 T3k 1 v 1
AR RNA T (RNAseq) B A #5540 (M RNA)
SIHT AR BCAERA S5 5 B 09 A T H" . RNAseq /&
— o R 0k 22 5 3R L A B A G (5 5
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PPL) A FHF X 43 HpR SE A X S BE PR o SR HLAT
1o B TR E IR FERRUE PP W28 S5 44 J Tl & 44
HEEH.

A5 B LR s AW B2 ki
GEO FcHl b B LU 7 8 48, & 48 CCA A0 2k
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TE SRR

1 BRFFE

1.1 F4
AHIEFE T A FH %) 3 DRSNSk 1 35 DR 3 2R 25 4l

J#& GEO ( https://www.ncbi.nlm.nih.gov/geo/ ) o M %X
I TP R 56 T N CCA A6 B9 Ko 46, & 5 T
e, EFE T 3K R I (GSE32879 . GSE45001
1 GSE76297) , H:rf GSE32879 I GSE76297 43 1|3k
F Affymetrix ) GPL6244 1 GPL14550, GSE45001 3k
H Agilent iy GPL14550(F 1) .

R1 CCAERATLRHREEELRER
Table 1 Basic information of gene chip data sets for CCA

(n)

¥dfide  CCAHZl  IEWHZ Aif K
GSE32879 16 7 23 GPL6244
GSE45001 10 10 20  GPL14550
GSE76297 91 92 183  GPL17586

1.2 7k

121 £2F k% AR (differentially expressed gene,
DEG) #9 3k B

i 7E 28 53 B T. H. GEO2R (https : //www.ncbi.
nlm.nih.gov/geo/geo2r/ ) 43 M7 ik 3 A4l 45 v CCA
FE AR IE AR A Z H /Y DEG, BL P < 0.05 H.
llog,FC =11HY KGN A& DEG,
122 Z5FAR &Kol B A 5 8 E 6 2445

TELR A Bl FH 35 BRI 2% T H (bioinformatics.
psh.ugent.be/webtools/Venn/) %} 3 M 4 1Y DEG HX
ST AR AT 22 S AL I
1.2.3  DEG # GO #= KEGG 8% 5 #7
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& AR AT 2 38 1 DAVID 04 & T. A (https : //da-
vid.nciferf.gov/) i1 7/ . P < 0.01 FitE=101A R H
AGitE L,
124 &G IR SFRm LR

{5 A4S 3 AR B A 25 DY (STRING) #5405 /%
(http://string-db.org/) 47 PPL oA . Bl , £ Cy-
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1.2.5 ARZ8A B 69 R K g dE B A A o7
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A B AT RIBACE RAAE T -
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Figure 1 Differential gene volcano map and Wayne map
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Figure 2 Enrichment analysis of genes associated with CCA
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Figure 3 Differential gene protein interaction network analysis diagram
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Figure 4 Survival analysis of hub genes in cholangiocarcinoma in TCGA
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Figure 5 Relationship between HUB genes expression and immune infiltration in CCA
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