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Identification of non-alcoholic fatty liver fibrosis-related genes and
potential therapeutic drugs based on bioinformatics
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Abstract: To provide new ideas for further research and treatment of nonalcoholic fatty liver fibrosis, we used
bioinformatics technology to search the gene microarray data related to this disease and identified differentially
expressed genes and potential therapeutic drugs. Gene Expression Omnibus (GEO) was used to search the entry of
"nonalcoholic fatty liver fibrosis"; the GSE109345 microarray data was downloaded, the differentially expressed
genes in the control group and the fibrosis model group were screened with the BioJupie analysis platform, and GO
function, KEGG pathway, protein-protein interaction (PPI) network analysis and visualization were conducted for
the differentially expressed genes. Finally, through the Connectivity Map (CMap) data platform, compounds with
potential efficacy on nonalcoholic fatty liver fibrosis were predicted. A total of 109 differentially expressed genes

were screened, including 70 up-regulated genes and 39 down-regulated genes. Functional analysis showed that
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differentially expressed genes were mainly involved in protein kinase B signal transduction, extracellular domain

function, small molecule binding and other functions; pathway analysis showed that these genes participated in

retinol metabolism, steroid hormone synthesis, and arachidonic acid metabolism; PPI network analysis showed that

metallopeptidase inhibitor 1 (TIMP1), chemokine (C-C motif) ligand 2 (CCL2), recombinant signal regulatory

protein beta 1 (SIRPB1), and cytochrome P450 (CYP) were the main genes related to nonalcoholic fatty liver fibrosis.

CMap analysis showed that pioglitazone, midodrine, arecoline and other compounds had potential efficacy in

nonalcoholic fatty liver fibrosis. Thus, by screening for differentially expressed genes, related genes and potential

therapeutic compounds effective in the treatment of non-alcoholic fatty liver fibrosis can be identified, as well as

new ideas and approaches for the clinical treatment of non-alcoholic fatty liver fibrosis.
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Figure 1 Principal component analysis result graph
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Figure 2 Differential gene clustering heat map and volcano map. A: Differential gene heat map between normal group and liver fibrosis

patients; B: Volcanic map of different genes between normal group and liver fibrosis patients

Table 1 KEGG pathways analysis

Term Description Gene Count
mmu00830 Retinol metabolism CYP2B9, CYP26A1, CYP4A12B, CYP2B13, CYP2A4, CYP2B10, CYP2C40 7
mmu00140 Steroid hormone biosynthesis CYP2B9, CYP2B13, HSD3B5, SULT1E1, CYP2B10, CYP2C40 6
mmu00590 Arachidonic acid metabolism CYP2B9, CYP4A12B, CYP2B13, CYP2B10, CYP2C40 5
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Table 2 Differential gene corresponding gene probe ID list

Down Up
£ Gene symbol 1D Gene symbol 1D
3 CADM4 214267_s_at A4GNT 221131 _at
H SRGAP3 209794 at ADAMS 205180 _s_at
H CLIC3 219529 at ANXA2 210427 x_at
g CYP26A1 206424 _at VCAN 215646_s_at
7Biological proces? Cellular component " Molecular function GRMS8 216255_s_at APOA4 206894 _at
. . . . . SQLE 213562 _s_at ARHGAP22 206298 _at
Figure 3 GO enrichment analysis results of differential genes SLCI13A2 207567 at CAPG 201850_at
Collat PITX3 208277_at ccL2 216598 s_at
CCR2 207794 at
CD63 200663 _at
CHSTI11 219634 at
CLEC4E 219859 at
CLEC7A 221698 s at
COLIALI 217430 x at
CORIN 220356_at
DBP 209782 s at
DCLK1 205399_at
DEFB1 210397 _at
EGR2 205249 _at
FGF21 221433 _at
GPNMB 201141 _at
HAO2 220801 s_at
ILIRN 216245_at
ITGAX 210184 _at
LCN2 212531 at
LGALS3 208949 s at
LY6D 206276_at
MMP12 204580 _at
MMP13 205959_at
NRG1 206237 s _at
NTRK2 221796_at
PLS1 205190_at
RGS16 209325 s at
SERPINE1 202627_s_at
SLC35F2 218826_at
Figure4 Differentially expressed gene protein interaction network SMPD3 219695 _at
SPRRIA 214549 x_at
SULTIE1 219934 s at
G, WS HIEE (pioglitazone) FEMIHH, (arecoline) K% SYBU 218692_at
. . . . v THBSI 201109 s at
F (midodrine). il #% %/ i (troglitazone) A1)\ (4 24 P Fig TIMpt 201666 a1
(parthenolide) 5 1 2540k AF 2 4 e G i 27 44 {1, 2% TICA 217101
Table 3 The top 5 potential treatments for liver fibrosis in the CMap list
CMap name Mean n Enrichment P Specificity Percent non-null
Pioglitazone -0.420 11 -0.571 0.000 74 0.042 4 63
Midodrine -0.298 5 -0.784 0.000 86 0.030 1 60
Arecoline -0.259 -0.793 0.003 68 0.012 4 50
Troglitazone -0.267 16 -0.379 0.014 62 0.0139 50
Parthenolide -0.506 4 -0.656 0.032 35 0.220 7 75
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