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Abstract: [ Objective ] Bioinformatics analysis was used to screen the related genes of Lipopolysaccharide (LPS) in-
duced acute lung injury (ALI) in mice and find new clues for the mechanism of ALL [Methods]We downloaded the gene
data sets GSE2411, GSE17355 and GSE18341 from the GEO database, and screened the differentially expressed genes be-
tween normal tissues and ALl by using GEO2R analysis tools. Then, we did GO analysis and KEGG pathway analysis by
the DAVID online database. Lastly, we analyzed the protein—protein interaction network by the STRING online database,
and computed the network topology by the Cytoscape software. [ Results] We found that 98 differentially expressed genes,
of which 93 genes were up—regulated and 5 were down—regulated. GO analysis found that these genes were mainly concen-
trated in extracellular space, and extracellular region. Biological processes were involved in inflammation, immune re-
sponse, lipopolysaccharide reaction, cellular chemotaxis, immune system processes. Molecular function was involved in cy-
tokine activity, chemokine activity and CXCR chemokine receptor binding. KEGG pathway analysis showed that these
genes were mainly involved in the TNF signal pathway, Legionnaires disease signal pathway and NF-kB signal pathway.

Finally, 116, Tir2, Cxcl2, Ccl3, Myd8S, impl, Tnfaip3, Fpr2, Nfkbia, Cd274 were identified as the key genes associated
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with ALI induced by LPS.[Conclusions] The bioinformatics method can be used to analyze the differentially expressed

genes of ALl induced by LPS in mice. Cxcl2, Timpl and Fpr2 genes which have not been studied, may become new re-

search targets for the pathogenesis of acute lung injury.
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A': Differentially expressed genes; B: Up-regulated genes;C: Down-regulated genes
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Fig.1 Identifications of DEG in mRNA expression profile of GSE2411, GSE17355 and GSE18341

x1 ERREER
Table 1 Differentially expressed genes

Differentially expressed genes
Up-regulated 93 Ctps Cd274 Gpx2 Samsnl Sod2 Tubb6 Tlr2 Cell2 Nfkbia Rhou
{JP Sle7a2 Timpl Irgm2 Clecde DI7H6S56E-5 Litaf Map3k8 Cxcl2 Plaur $
Mil Gehl Cel3 Csf1 Serpina3n Noct Myd88 Ifit3 1112 Len2
Adamis4 Akr1b8 Ccl9 Rsad?2 Slel5a3 Gadd45g Sphkl Ms4a6d Clec4d
Asprvl Oasll Mt2 Fpr2 Saa3 116 Bcl3 Tnfaip3 St3gall Cxcl10 Rgsl16
Tnfrsf9 Snx10 Slfn2 Osmr Sle26a4 Cfb Cebpd Slpi Ccl4 Tnfaip2 Ccll7
Parpl4 Socs3 Gele Cd14 Arg2 Plek Uppl Veaml Csf2 Clip4 Icaml
Irgml1 Cxcl5 Casp4 Selp Birc3 Ch25h Tnipl Serpina3m Ifit2 Orml
Adm Igip Ifi47 Tifa Nfil3 Nfkb2 IL1b Slfnl Gbp3 Nfkbiz Mefv Cxcll
Elf5 \PppIridc Tnfrsf19 Meisl \Etw5

Up— or Down-regulated number

Down-regulated 5

FAT T O8N, Horfro3 M RIL Bl 5K
KTFMEED,
2.2 DEGH) GO 4 ##1 KEGG & E& 53 #fr

il i AR A B2 BPE DAVID X DEG #4770
Pro it GO WM HTIX 88 DEG 1 324 Y2y id
& (biological process) | 73 ¥ JJ fig (molecular func-
tion ) LA X2 41 g 2H 4 ( cellular component ) , & BLEA]
FHSE T RIERNL LRI s 20 R0 240
L T AR L e e R e B A AR o R (]
2A) 5 431 D RE AL 45 40 M Y 5 6 v B AR I TR
P (CXCR AL H F 32 {454  CCR #a b FZ 1k
456 GTP Ji i P25 1 T RE (18 2B ) 5 171 48 i 2H i

43 M S 73X S R TR K 2 4 b A A A1 IX (A
2C) o KEGG i #7077 32 24 v i A 53
A 3 45, A4 TNF {5 5 3 #% (mmu04668 : TNF sig-
naling pathway) R (E B8 1 (mmu05134 : Le-
gionellosis ) Fll NF- kB 15 5 il % (mmu04064 : NF-
kB signaling pathway) (&1 2D) .
23 DEGHZEBEMENESH

TEHLAR N, 55 P AR 1 0 ) 8 & 48 i s
W Z M AT EAE K AR . O T AR LPS T
/N BLALLAH G A O BEBE I, MR KR FE X
2% S IR Rk U PE IR N 42 07 T A4 AR ELAE IO
F, AT E T DEG i & H A BAE 2% . Xt B



924 RS (RS2 RR) 5394

Biological Process

neutrophil chemotaxis I

ted signaling pathway FEEEE——————

interleukin-1 IE—————

immune system process IE——————

cell

immune response I——

y response

5 10 15 20 25
Enrichment score (-log 10(P-value))

Cell Component
extracellular exosome I
membrane raft E——
cytoplasm ——
cytosol
lysosome I
Bcl3/NF-kappaB2 complex I

external side of plasma membrane IEEE——————

lar region

space

4 2 4 6 8 10
Enrichment score (-log 10(P-value))

Molecular Function
protease binding s

receptor activity

growth factor activity
ide binding

GTP binding

GTPase activity
CCR chemokine receptor binding

CXCR chemokine receptor binding

activity

cytokine activity

o 2 4 6 8 10 12 B
Enrichment score (-log 10(P-value))

KEGG Pathway
ling pathway

NOD-like receptor signaling pathway —

ytokine receptor il

id arthritis

Toll-like receptor signaling pathway
Malaria "——
NF-kappa B signaling pathway
——
TNF signaling pathway
o 5 10 15 20 D

Enrichment score (-log 10(P-value))
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Fig.2 GO and KEGG pathway enrichment analysis of DEG
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A : PPI network; B, C, D: Significant modules
B3 ERFRZEEANEQ-ZEAMEEEABRMERREEANFEIEEER
Fig.3 The PPI network of DEG were constructed using Cytoscape and Significant modules
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Table 2 Functional roles of 10 genes

NO. Gene Full name Function

1 116 Interleukin—-6
2 Tir2 Toll-like receptor 2

116 is a potent inducer of the acute phase response.

Tlr2 can cooperate with TLR1 or TLR6 to mediate the innate immune re-

sponse to bacterial lipoproteins or lipopeptides.

Cxcl2 C—X~-C motif chemokine 2
4 Ccl3 C—C motif chemokine 3

Cxcl2 can induce the Chemotactic of human polymorphonuclear leukocytes.

Ccl3 can regulate the inflammatory, pyrogenic and chemokinetic properties.

Myeloid differentiation primary re- MydS88 is the adapter protein involved in the Toll-like receptor and IL-1 re-

5 Myd88
sponse protein MyD88

6 Timpl Metalloproteinase inhibitor 1
. Tumor necrosis factor alpha—
7 Tnfaip3 ) .
induced protein 3 kines.

8 Fpr2 Formyl peptide receptor 2
9 Nfkbia NF-kappa—B inhibitor alpha
ulation.
10 Cd274 Cluster of differentiation 274

to self.

ceptor signaling pathway in the innate immune response.
Timp1 inhibits cell migration and proliferation.

Tnfaip3 is involved in immune and inflammatory responses signaled by cyto-

Fpr2 can stimulate or inhibit inflammatory responses.

Nfkbia can regulate immune and pro—inflammatory responses on cellular stim-

Cd274 plays a critical role in induction and maintenance of immune tolerance
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