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ABSTRACT Objective: To discuss the differentially expressed genes in severe bronchial asthma [severe
asthma (SA) ] by bioinformatics methods and analyze their mechanisms, and to screen the traditional
Chinese medicines and their active components with potential therapeutic effects. Methods: The
GSE136587 and GSE158752 datasets were selected from the Gene Expression Omnibus (GEO) Database;
R software was used for the differential analysis to obtain the differentially expressed gene; the protein-
protein interaction (PPI) network analysis was used to screen the core genes, and the key pathways and hub
genes were identified. The core genes were uploaded to the Coremine Database to screen for the traditional
Chinese medicines with the potential therapeutic effects, and the relevant Chinese herbal prescriptions were
searched in Chinese Medical Dictionary. Results: A total of 466 differentially expressed genes were
screened. The PPI network constructed through the STRING platform led to the selection of synaptosomal
associated protein 25 kDa (SNAP25), glutamate ionotropic receptor AMPA type subunit 2 (GRIA2),
neurexin 1 (NRXN1), potassium voltage-gated channel subfamily a member 1 (KCNA1), synaptotagmin
1 (SYT1), and chromogranin A (CHGA). The Gene Ontology (GO) functional enrichment analysis
results showed that the biological processes of SA were significantly related to the cellular chemotaxis and
leukocyte migration. The Kyoto Encyclopedia of Genes and Genomes (KEGG) signaling pathways
enrichment mainly involve bone marrow leukocyte migration, leukocyte chemotaxis, cell chemotaxis,
leukocyte migaration, up-regulation of outside stimulus, and bone marrow leukocyte activation signaling
pathways. Network pharmacology was applied to screen for 367 traditional Chinese medicines with
potential therapeutic effects based on the core targets. Among them, ginseng, water buffalo horn, scorpio,
and astragalus, which involve multiple core targets, were highly related to SA. A total of 17 potential
Chinese herbal prescriptions with therapeutic effects were retrieved from Chinese Medical Dictionary.
Conclusion: The bioinformatics screening of potential biomarkers and traditional Chinese medicines with
therapeutic effects for SA provides the new targets for the early diagnosis and research on the pathogenesis
of SA, and offers new insights into the development of herbal prescriptions for its treatment.
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Tab.1 Basic informations of GEO dataset

Asthma degree

GEO ID Cell type Platform

(Healthy/moderate/severe )
GSE136587 Bronchial epithelial cells GPL18573 6/17/16
GSE158752 Bronchial epithelial cells GPL18573 17/25/25
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A': Before normalization processing; B: After normalization processing.

Bl 1 GSE136587 fil GSE158752 ¥4 i & 4 il 46 & B
Fig. 1 Box diagrams of quality managements of GSE136587 and GSE158752 datasets
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A Volcano plot; B: Heat map.

B2 SAZERREXERSHKULEA)FMME(B)
Fig. 2 Volcano map (A) and heat map (B) of differentially expressed genes of SA
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Fig. 3 Core PPI network diagram of differentially expressed genes of SA
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Tab. 2 Differentially expressed genes with degree values greater than 10 in PPI network

Gene Degree Log,FC Adjusted P Gene Degree Log,FC Adjusted P
SNAP25 27 —1.249 1.75E-03 CHGB 15 —1.61 4.93E-03
GRIA2 23 —1.597 5.72E-04 CADPS 14 —1.31 8.24E-03
NRXNI1 23 —1.549 1.12E-02 CCL3 13 1.56 7.80E-03
KCNA1 21 —2.458 3.74E-04 CD163 13 2.21 3.71E-02
KCNC1 21 —1.325 1.23E-03 IFNG 13 1.31 2.73E-02
SYT1 20 —1.392 1.94E-02 PTPRN 12 —1.38 1.20E-04
SYT4 20 —1.546 9.81E-04 CCL4 11 1.47 1.36E-02
CHGA 19 —1.775 7.70E-03 CSF3 11 —1.26 2.52E-02
CPLX2 19 —1.414 1.00E-02 CXCL9 11 1.40 4.72E-02
GRM5 18 —1.507 1.79E-02 GABRG1 11 —3.41 7.42E-13
1L-10 16 1.400 3.44E-03 1L-33 11 —1.37 3.91E-02
SNAPI1 16 —1.339 1.04E-04
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Fig. 5 KEGG signaling pathway enrichment diagrams of SA
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Tab.3 Traditional Chinese medicine related to key targets of SA
Traditional Chinese medicine Gene
Tea tree roots KCNAT,KCNA4,KCNK3,KCNQ3,KCNN3,KCNMB2,CLCA1
Ginseng GSTAZ2,SLITRKS5,PCSK1,PHACTR3,GSTA3,CLCA1,CCDC8
Astragalus mongholicus THSD7A,CLEC4E,IL2RA,KCNK3,ASCL1,CCL3,KCNA1
Buffalo horn PHACTR3,FETUB,CCDC8,CHGB,LTF,NPR3
Yellow Croaker Ear-stone CLEC4E,CLEC4D,FOXA2,CD36,F13A1,CCL3
Fish glue CLEC4E,CLEC4D,FOXA2,CD36,F13A1,CCL3
Scorpion KCNA1,SCN3A,KCNN3,KCNA4,CPA4
Bee venom KCNN3,CYS1,IL2RA,SNAP25
Coptis chinensis CYPIB1,EGR2,FOXA2,CD36

CD163 Fl 11.-33 K H: 32tk ] /E A SA 25 9 -+ T 1) 7 SAEEM, GOIEEM KEGG {553 M 5 40 b &
TE AW AR A W el BN SA AW 2F ot B 5 40 M # Ak P A 20
SA S LA A PR 40 A R T 0 i A8 NI TEMA EE LR, B ESH SR B R X I
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Tab. 4 Potential traditional Chinese medicine prescriptions for treatment of SA

Poteintial traditional Chinese medicine

Traditional Chinese medicine compound

Chinese medical ancient book

Ginseng Shenfu decoction

Renshen Baidu San

Ginseng lung-draining decoction, Ginseng and

Typhoid Finger Palm
Febrile and Rapid Formula

Revise Popular Treatise on Febrile Diseases

bamboo leaf soup, Ginseng white tiger soup

Qingzao decoction

Schisandra soup

Ginseng Dingchuan decoction

Buffalo horn
Can bao Lisu soup

Scorpion Wenbuding Jing pill

Spit wind powde, Qian jin powder

Respecting Pills, Revitalizing Pills

Coptis chinensis

Yellow Croaker Ear-stone Wanshi Runzao ointment

Huangqi Jianzhong decoction

Gegen Huangqin Huanglian decoction

Typhoid Dabai

On General Disease of Typhoid Fever
On Deleting and Supplementing
Prescriptions of Famous Doctors
Typhoid Finger Palm

Revise Popular Treatise on Febrile Diseases
Typhoid Detoxification Therapy

Life Sebo Won

Gujin Yitong Daquan

Typhoid Finger and Palm

Key Points of Surgical Cardiology
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R SR A OCOC &, HAE VR 22 i A 48 i AN
AL I R A R Rt B AR EEAE R Y. 7E SA
BT, CXC kK F KB AKF I m Be i {2 i il
HHZURN S I REVE W (bronchoalveolar lavage,
BAL) v v 4Rz 40 i 55 38 hn, DU 5 S 7 A il
5 LA B2 51 % il 20 20 9 i AN e IR T AR 0 T AR
P4 it 70 JR e 15 | ) i i A e I T R A DY T R
i, IR SOE b AR B SRR, B RN
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AW 58 33 Coremine Medical 3 2 43 #7115 3|
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Th1/Th2 ¥jfig 2 M, 3k 2 0 R I 28 il 2% Wi 1) AF
I, NS 84 Rh2 fig 8 2 B AR i/ B TL-4
IL-5. 1% N 4 K A F (vascular endothlial
growth factor, VEGF) %k Jit 4 J& & H M 9
(matrix metalloproteinase-9, MMP-9) mRNA & &
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