HFoas ke & A F AR Vol.25 No.6

2021 12 A Life Science Research Dec. 2021
HEYERE. DOI:10.16605/j.cnki.1007-7847.2020.07.0224

SRR G R ETRE S SR

IWE, BEF
(LR R B2EBE, o EVLIR T8 214122)

i E AMAHAE AR EF LM REFA, AR SN RERE TR, A ER I LA ERE T A
AR EDIT TR BT ERER, RRAOSTEAMAREY —BRIES T R ERTGEFRFS, AR 5%
Tt EF R EFRRBRE, P RRA TRABGSH M RATRN, AXEATRELELAFTATH DR LW
B A3, RDEBRARDS A EMARE WO T ik, MET S HA 6L 5 1547, A5 T %
T B e T B B AR K 0 AR KA B S M A AR E M 16 FOR A 69 K B 2 4 9 e PPL M &4 A W AT
FeoEpirEhEmp g A KRR BFME, @it MCC H kit B xR KB P B 437 10 69 X424
FRETTHABESH, R BT CNER BRI PAREERZGER, 5t5 @RI 0 MR R R 3§ e
B U SR AR £, 3 — FIIE T 3 5 k09 A 2ok,

KR AW % A&, LW HGALD; 16 570K &, FRREE 5

B4 25 029, Q332 XERARIRED: A XEHE: 1007-7847(2021)06-0532-08

Study on Early Warning Signals of Acute Lung Injury
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Abstract: Acute lung injury is a common clinical health problem with high morbidity and mortality. It is
very important to identify the key points of disease deterioration and biomarkers for effective treatment.
Molecular biomarkers of diseases are generally obtained according to differences in molecular expression
levels, by which normal and disease states are distinguished. They therefore can only be used for disease di—
agnosis rather than for prediction. Herein, based on the biological data of acute lung injury in mice exposed
to phosgene and air, an early warning signal index of acute lung injury was constructed by using the method
of single—sample dynamic network biomarkers to determine the critical point of the disease and related single—
sample specific dynamic network biomarkers. Gene function and PPI network analyses of the critical state
showed that the obtained biomarkers are related to cell senescence, apoptosis, inflammation, etc. The MCC
algorithm was used to screen the top 10 key genes with the largest cluster centrality and their heat map dis—
tributions were shown. It was found that they play a positive role in the disease process and are related to
cell proliferation, stress response, cancer progression and pulmonary fibrosis, which further verifies the effec—
tiveness of this method.
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(A) Gene correlation calculation of a single sample; (B) Construction of a single sample-specific network; (C) Clustering; (D) Cal-

culating composite indicators.
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Fig.2 Volcano map of differential genes

P<0.05, |log,(FC)|>0.5, red means up-regulated genes, and blue means down-regulated genes.
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Fig.3 The changing curves of composite indicator

The abscissa represents the lung tissue exposure time, the ordinate represents the composite index, and the six broken lines rep—

resent the changes in the composite indexes of six case samples.

£1 GO INBENH
Table 1 GO function analysis

GO term Description Gene P value
GO: 0005913 Cell—cell HSP90AB1, PPL, PKP3, EIF5, FASN, NDRG1, HSPA 1A, 7.12E-06
adherens junction SFN, DNA JB1, HSPAS, PRDX1, EPHA?2
GO: 0043066 Negative regulation HSP90AB1, GCLC, ASNS, HSPA1B, STAT3, PLAUR, 1.76E-04
of apoptotic process CDKN1A, HIF1A, BTG2, LTF, HSPAS5, THBS1, NQO1, ANGPTL4
GO: 0060326 Cell chemotaxis GM2023, CCL2, CCL19, HBEGF, ABCC1, EPHA2 2.21E-04
GO: 0006954 Inflammatory response GM2023, CCL2, CHIL1, GM2564, MA P2K3, S10049, 2.99E-03
CCL19, THBS1, EPHA?2
GO: 0001666 Response to hypoxia HIF1A, CCL2, ADM, HMOX1, TACC3, ANGPTL4 1.15E-02
GO: 0008284 Positive regulation KLF5, HIF1A, ATF3, EREG, ADM, FABPA4, 1.43E-02
of cell proliferation HBEGF, THBS1, FGFBP1, STAT3
£ 2 KEGG @B
Table 2 KEGG pathway analysis
KEGG pathway Description Gene P value
mmu04141 Protein processing in HSP90AB1, HSPH1, NPLOC4, HSPOOAA 1, HSPA 1A, 3.34E-04
endoplasmic reticulum DNA JB1, HSPA 1B, HSPA5, PPP1R15A
mmu04115 pS3 signaling pathway CDKNI1A, GADD45G, PMAIP1, SFN, THBS1, GADD45B  6.26E-04
mmu00480 Glutathione metabolism GSTA1, GPX2, GSTA2, GSR, GCLC, PGD, GSTO1 2.02E-05
mmu00980 Metabolism of xenobiotics by cytochrome P450 GSTA1, GSTA2, GSTO1, CBR3 2.86E-02
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The colors represent the change in the degree of nodes. The redder the color, the greater the degree.
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