5527 B4 30 FEXRAFFERE Vol. 27,No. 3
202142 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2021

BT W 2% 25 B MR WS B e O e /N e iRy
SO I Wi 1 S B S DA R

mET ', TR, R, BRA’
(LITTPEHRSE WHEER, %M 110032; 2. TP EHKRF, kA 110847)

[(FE] Bz FIM Y2582 5 A Y05 85 7 1 b 1 s - B DR - -1 - *’i%”ﬂ%uf%/\nk{%mri HE
Wity 119 DG B B PRI AR 4 % o 9 o T 3 e ik PR 6 38 (GEO ) B4 28 077 8 1% i 5 4 B N 22 5 6 ) 3 ik TCMISP U3l R 4G
IINTG T v 25 P A T 9 0 i TR R 24 ) B A0 HE AR R AS AR L, R FI R B F L Cytoscape 3,7.2!FA1+43NEJ$M+@§MJ
Xof AE HE L PR 04T AR ELAE (PP 43T, SE PR A A (GO ) T RE & 48 4 M7 A s R 3L P 5 3L AL A B4 5 (KEGG ) il % 240 i . 45
R : GEO BU¥E )& 1 4 5 b Series GSE43696 £ & Eﬁﬁﬁk P 108 K0S B | A i A5 B 22 S ek L 8204 5 /N kA
o e TR RS 169 A, R I AR T A 246 A~ 5 38 i /N T e 1 8 K TR 5 9 e DR BB S A R AR A5 25 A 22 A KR [H] s PP IR 45 245
7R 1A HE S W e S 5 /N A AR FALE Go*%éﬂﬁ L B A 35 A AL IO 8 5 BN L AN M A B R AR L I AS N R A
P 7 ) 8 18 75 75 P9 1Y 180 45 2L I D1 ik s KEGG & 4E 7 i 3k %%@%%EJJ&TQEH’@17(Th17)6ﬂtﬂ#” H i E-17(1L-17),
Jii g SR BE B F (TNF) KR FE S B F-la(HIF-10) 7E N 9 39 5558 % . &1 /NGF RGN T R A T 2 85 . 250
WO ORHE R S E SR T /N R G ML 4 4 A A

[XER] DEHFRG; MELGHF,; EWEEY; HE; F5Ek

[FESZEE] R256.12;R289;R22;R2-031 [ZEf4RIRE] A [XEHS] 1005-9903(2021)03-0171-13

[doi] 10.13422/j.cnki.syfjx.20202313

(M4 MRk ] https://kns.cnki.net/kems/detail/11.3495.R.20201022.1028.002.html

(M4 HBE] 2020-10-22  10:58

Exploring Key Genes and Signaling Pathways in Treatment of Bronchial Asthma with

Xiao Qinglongtang Based on Network Pharmacology and Bioinformatics
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[Abstract] Objective: This research aims to construct the "disease-gene-target-components-drug"
network with the methods of network pharmacology and bioinformatics, and to explore the key genes and
signaling pathways of Xiao Qinglongtang in the treatment of bronchial asthma. Method: First, we selected the
differentially expressed genes between patients with asthma and healthy people with use of the gene expressing
Omnibus (GEO) database, and searched the active ingredients from Xiao Qinglongtang with use of TCMSP
database, and then screened disease genes and herb ingredient targets as intersecting genes to construct the
protein-protein interactions (PPI) network by using R language and Cytoscape 3.7.2 software. At the same time
Gene Ontology (GO) analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment
analysis were carried out. Result: Series GSE43696 in GEO database were successfully filtered, which
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contained 108 pieces of chip data. A total of 820 differentially expressed genes were screened from the chip data.
Then we filtered 169 active ingredients and 246 targets of Xiao Qinglongtang from database. Through the above
steps, we obtained 25 intersecting genes, and PPI network results showed that 91 potential targets may be
involved in the mechanism of Xiao Qinglongtang. A total of 180 gene functions such as response to oxidative
stress, inflammatory response, extracellular matrix organization and positive regulation of vascular endothelial
growth factor production were showed in GO enrichment analysis results. 39 signaling pathways were showns in
the results of KEGG pathway enrichment analysis, such as T helper cell 17(Th17) cell differentiation, interleukin
17 (IL-17) signaling pathway, tumor necrosis factor (TNF) signaling pathway, and hypoxia inducible factor-1
(HIF-1) signaling pathway. Conclusion: Xiao Qinglongtang fully embodies the characteristics of multi-

components, multi-targets and multi-pathways in the intervention of bronchial asthma. The results of the study

could provide an important basis for mechanism research of Xiao Qinglongtang in treating asthma.
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Fig. 1 Heat map (B)and volcano plot of differentially expressed genes between mild, moderate asthma subjects and healthy subjects(A)
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Fig. 2 Heat map(B) and volcano plot of differentially expressed genes between severe asthma subjects and healthy subjects(A)
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Table 1 Active pharmaceutical ingredients of Xiao Qinglongtang

D [{a=g7] OB% DL iz}
MOLO001928 albiflorin_qt 66.64 033  [1A]
MOLO001918 paeoniflorgenone 87.59 037 HA]
MOLO01910 11lalpha, 12alpha-epoxy-3beta-23-dihydroxy-30-norolean-20-en-28, 12beta-olide 64.77 038 HA]
MOL001925 paconiflorin_qt 68.18 0.4 (1%
MOLO001919 (3S,5R,8R,9R,10S,145)-3,17-dihydroxy-4,4,8,10, 14-pentamethyl-2,3,5,6,7,9-hexahydro-1H-cyclo- 4356 0.53 45
penta[a]phenanthrene-15, 16-dione

MOL000211  mairin 5538 0.78 HAj
MOL001924 paeoniflorin 53.87 0.79 HAj
MOL001921 lactiflorin 49.12 08  HAj
MOLO002776 baicalin 40.12 0.75 }H
MOLO000449  stigmasterol 4383 0.76 }H
MOL005016 odoratin 4995 03 i
MOLO004898 (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl)phenyl]-1-(2,4-dihydroxyphenyl)prop-2-en-1-one 46.27 031 H¥#E
MOLO000354 isorhamnetin 49.6 031 HH
MOLO004910 glabranin 529 031 HH
MOLO004848 licochalcone G 4925 032 HHE
MOLO004961 quercetin der. 46.45 033 HHE
MOLO002565 medicarpin 4922 034 HH
MOLO004829 glepidotin B 64.46 034 HH
MOLO004828 glepidotin A 4472 035 HH
MOL004907 glyzaglabrin 61.07 035
MOLO004915 eurycarpin A 4328 037 HH
MOLO003656 Jupiwighteone 51.64 037 HH
MOLO005020 dehydroglyasperins C 53.82 037 HH
MOLO004838 8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 58.44 038 HH
MOLO005000 gancaonin G 60.44 039 HH
MOL004811  glyasperin C 4556 0.4 [
MOLO004856 gancaonin A 51.08 0.4 %
MOLO004993  8-prenylated eriodictyol 53.79 0.4 H
MOLO004866 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl)chromone 44.15 041 H¥E
MOLO004863 3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) chromone 66.37 0.41 HH
MOL004883 licoisoflavone 41.61 042 i
MOL004949 isolicoflavonol 4517 042 H¥E
MOL004913 1,3-dihydroxy-9-methoxy-6-benzofurano[3,2-c]Jchromenone 48.14 043
MOL004849 3-(2,4-dihydroxyphenyl)-8-( 1, 1-dimethylprop-2-enyl)-7-hydroxy-5-methoxy-coumarin 59.62 043 HH
MOL004911 glabrene 46.27 0.44 i
MOLO004808 glyasperin B 6522 0.44 i
MOLO004857 gancaonin B 48.79 0.45 H A
MOLO004879 glycyrin 52.61 047 f
MOLO004908  glabridin 53.25 047 HH
MOLO004855 licoricone 63.58 047 HH
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ID &Y OB% DL 12y
MOLO005012 licoagroisoflavone 57.28 0.49 H
MOLO004912 glabrone 52.51 0.5 HE
MOLO004820 kanzonols W 50.48 0.52 H
MOLO004914 1,3-dihydroxy-8,9-dimethoxy-6-benzofurano[3,2-c]chromenone 629 053 HH
MOLO004885 licoisoflavanone 52.47 0.54 H
MOLO001484 inermine 75.18 0.54 HEH
MOLO004810 glyasperin F 75.84 0.54 H#m
MOL004827 semilicoisoflavone B 48.78 0.55 H#H
MOLO004966 3'-hydroxy-4'-O-methylglabridin 4371 0.57 H#®
MOL004974 3'-methoxyglabridin 46.16 0.57 H#H
MOLO005003 licoagrocarpin 58.81 0.58 H &
MOL005017 phaseol 7877 058 i
MOL005007 glyasperins M 72.67 0.59 HHE
MOLO005008 glycyrrhiza flavonol A 4128 0.6 HHE
MOL004824 (25)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3-dihydrofuro[3,2-g]chromen-7-one 60.25 0.63 H¥#
MOL004959 1-methoxyphaseollidin 69.98 0.64 HH
MOL004904 licopyranocoumarin 80.36 0.65 HHE
MOL002311 glycyrol 90.78 0.67 fix
MOLO005013 18a-hydroxyglycyrrhetic acid 41.16 0.71 H#
MOLO004891 shinpterocarpin 803 0.73 H®
MOL004903 liquiritin 65.69 0.74 H
MOL005001 gancaonin H 50.1  0.78 H#
MOLO000211 mairin 55.38 0.78 HHE
MOLO004948 isoglycyrol 447  0.84 HHE
MOLO005018 xambioona 54.85 0.87 HH
MOL004924 (-)-medicocarpin 40.99 0.95 HH
MOLO002514 sexangularetin 62.86 03 1%
MOL002501 [(18)-3-[( E)-but-2-enyl]-2-methyl-4-oxo-1-cyclopent-2-enyl] (1R,3R)-3-[( E)-3-methoxy-2-methyl-3- 6252 031 T%
oxoprop-1-enyl]-2,2-dimethylcyclopropane-1-carboxylate
MOLO011169 peroxyergosterol 4439 0.82 HEAE
MOLO005842 pectolinarigenin 41.17 0.3 R
MOL000449 stigmasterol 43.83 0.76 JRkiE
MOLO004624 longikaurin A 4772 0.53 HMKT
MOLO008992 wuweizisu C 46.27 0.84 FIET
MOL002501  [(1S)-3-[( E)-but-2-enyl]-2-methyl-4-oxo-1-cyclopent-2-enyl] (1R,3R)-3-[( E)-3-methoxy-2-methyl-3-0x0- 62.52 0.31 4%
prop-1-enyl]-2,2-dimethylcyclopropane-1-carboxylate

MOL002962 (3S)-7-hydroxy-3-(2,3,4-trimethoxyphenyl)chroman-4-one 48.23 0.33 4
MOLO001460 cryptopin 78.74 0.72 4il=¢
MOLO001558 sesamin 56.55 0.83 4l

AL F 23 OB%>40 H. DL>0.3 bRifES] i1 .
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Table 2 First 20 PPI network key nodes and their topological (RNA polymerase ] transcription factor complex)
% 3 B F E & W (nuclear transcription factor

complex) LA} % 5 I ¥ & & W) (transcription factor

parameters were sorted according node’s degree

KB A JEE e Hear otk B

YWHAZ 62.0 136.348 85 0.762 711 9 . N
complex ) ; @ 7E MF H ¥ 5 A 56 40 F I BERS S 184,
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2t & (extracellular matrix binding) , £ % R 75 [ 7K fi#
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(NADP binding) % .
HNRNPA1 49.0 71.985 664 0.687 022 9 B R % 25/
PARPI 49.0 92.581 51 0.687 0229 2.6 KEGG B it & 507 b1 5 é; eSS
K] S 4 N = AE s \ ) Ve
FN1 46.0 69.404 16 0.671 641 77 [ AT KEGG 3 it 6 S 504, 2 R LL P<0.05 i
v Py I-% 2y ) e
HSPAS 47.0 75.346 55 0.676 691 7 o, A 39 75 5 08 i 1 R BTG L LA Count B T B
S Hii V2 N Ak 2 = I
CDK2 45.0 71.847 496 0.666 666 7 e HE 44 7 20 i KEGG 3 Bt i 11 AEJE P AU, DL
e A e e B I R O TS
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EGFR 45.0 83.184 89 0.666 666 7 YEMA G . 2R Cytoscape #4) 4 “ )¢ 5 K -KEGG
H2AFX 42.0 56.619 347 0.652 173 94 I T 2L DL 10 AR 3 A5 R B RAE 25 1K
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Fig. 6 GO enrichment bar(A) and bubble diagrams(B) in module of biological process
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Fig. 9 KEGG enrichment bar(A) and bubble diagrams(B)
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Table3 KEGG enrichment results of key genes

% it PS8
hsa05323 rheumatoid arthritis IL-6/JUN/VEGFA/FOS/CCL2/CXCL2
hsa04933 AGE-RAGE signaling pathway in diabetic complications IL-6/JUN/VEGFA/CCL2/COL1A1/NOX1
hsa05418 fluid shear stress and atherosclerosis JUN/VEGFA/FOS/CCL2/PLAT/NOX1
hsa04657 IL-17 signaling pathway IL-6/JUN/FOS/CCL2/CXCL2
hsa05142 chagas disease (American trypanosomiasis) IL-6/JUN/NOS2/FOS/CCL2
hsa05167 kaposi sarcoma-associated herpesvirus infection IL-6/JUN/VEGFA/FOS/CXCL2/E2F1
hsa04668 TNF signaling pathway IL-6/JUN/FOS/CCL2/CXCL2
hsa04926 relaxin signaling pathway JUN/NOS2/VEGFA/FOS/COL1A1
hsa05133 pertussis IL-6/JUN/NOS2/FOS
hsa05161 hepatitis B IL-6/JUN/FOS/BIRCS/E2F1
hsa05146 amoebiasis IL-6/NOS2/COL1A1/CXCL2
hsa04620 Toll-like receptor signaling pathway IL-6/JUN/FOS/SPP1
hsa05135 yersinia infection IL-6/JUN/FOS/CCL2
hsa05031 amphetamine addiction JUN/FOS/MAOB
hsa05140 leishmaniasis JUN/NOS2/FOS
hsa04621 NOD-like receptor signaling pathway IL-6/JUN/CCL2/CXCL2
hsa05210 colorectal cancer JUN/FOS/BIRCS
hsa04510 focal adhesion JUN/VEGFA/COL1A1/SPP1
hsa04974 protein digestion and absorption DPP4/CTRB1/COLI1A1
hsa01522 endocrine resistance JUN/FOS/E2F1
hsa04061 viral protein interaction with cytokine and cytokine receptor IL-6/CCL2/CXCL2
hsa05166 human T-cell leukemia virus 1 infection IL-6/JUN/FOS/E2F1
hsa01523 antifolate resistance IL-6/ABCG2
hsa04659 Th17 cell differentiation IL-6/JUN/FOS
hsa04066 HIF-1 signaling pathway IL-6/NOS2/VEGFA
hsa05163 human cytomegalovirus infection IL-6/VEGFA/CCL2/E2F1
hsa04380 osteoclast differentiation JUN/FOS/NOX1
hsa05219 bladder cancer VEGFA/E2F1
hsa00380 tryptophan metabolism CYP1B1/MAOB
hsa04210 apoptosis JUN/FOS/BIRCS
hsa04371 apelin signaling pathway NOS2/PLAT/SPP1
hsa05162 measles IL-6/JUN/FOS
hsa05224 breast cancer JUN/FOS/E2F1
hsa05030 cocaine addiction JUN/MAOB
hsa00330 arginine and proline metabolism NOS2/MAOB
hsa05144 malaria IL-6/CCL2
hsa04060 cytokine-cytokine receptor interaction TNFSF15/IL-6/CCL2/CXCL2
hsa05134 legionellosis IL-6/CXCL2

Ui, 43 i 57 2 WA 32 A W i v & VR 300 R 3 I3
6 P4 (ROS) , TN 8 (MDA) , 8- %3 2L I 4 15 4F
(8-OHAG) % & B & F+ & , Bt A 1L 6E /1 (T-AOC)

WA , A7 75 0 25 19 S A RO 38 2k A 20 7 Wi 6 24 i 281
S0 i A 5 Jo 0 B I W ) 7 R R R A O i
T8 9 o AR TP G LA A K e Bl
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