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Explore the Material Basis of Treating Pulmonary Fibrosis with Yifei Jianpi Prescription Based on
Network Pharmacology, Molecular Docking and Chemical Informatics

JIN Xiaojie®*?, WANG Yanru®, WANG Yu?, GUAN Ruining?, LUO Hong?, SHI Shengqing?, LI Chaoxin?,

LI Dangui®, ZHANG Zhiming®, LIU Yongqi®>% (Gansu University of Chinese Medicine, a.School of Pharmacy,
b.Gansu University Key Laboratory for Molecular Medicine & Chinese Medicine Prevention and Treatment of Major Diseases,
c.Affiliated Hospital, d.Key Laboratory of Dunhuang Medicine, Ministry of Education, Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To explore the molecular mechanism and material basis of treating pulmonary fibrosis with Yifei
Jianpi prescription based on network pharmacology, molecular docking and chemical informatics. METHODS TCMSP and
TCMID database were used to download the compounds of 11 traditional Chinese medicines. Prediction of potential targets was
made by SwissTargetPrediction, Cytoscape was used to construct a chemical-target network. TTD and Drugbank screened
pulmonary fibrosis related targets, constructed target protein interaction(PPI) network and conducted gene function GO analysis
and KEGG pathway enrichment analysis in String database. Further, molecular docking technology was used to evaluate the
affinity of key compounds with av36 and Hierarchical Clustering analysis was carried out on the compounds with high activity.
RESULTS There were 27 targets of Yifei Jianpi prescription and pulmonary fibrosis. PPI analysis yielded 6 key targets, 336
GO items and 35 KEGG pathways. Molecular docking was used to obtain 30 pharmacokinetic active compounds with potential
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affinity foravB6. ERoS5 and scoring rankings were used to select 30 combinations for chemical informatics cluster analysis.
Naphthol aS-bl phosphate, Tangshenoside IV_qt, (2R)-2-azaniumyl-3-(1H-indol-3-yl)propanoate, (35)-3-azaniumyl-4-hydroxy-

4-oxobutanoate and [(2R)-2-Formyloxy-3-phosphonooxypropyl] formate had potential inhibitory activities against pulmonary

fibrosis. CONCLSION

This study is expected to provide a systematic research method of bioinformatics, network

pharmacology, molecular docking and chemical informatics for the treatment of pulmonary fibrosis caused by SARS-CoV-2 in

traditional Chinese medicine and the related medical prescription.

KEYWORDS: network pharmacology; Yifei Jianpi prescription; pulmonary fibrosis; avf6; molecular docking; hierarchical

clustering analysis; COVID-19
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Tab. 1 Pulmonary fibrosis target and Yifei Jianpi
prescription intersection target

No. Protein name No. Protein name

1 Cystic fibrosis transmembrane 15 Serotonin 2a (5-HT2a)

conductance regulator receptor
2 Cathepsin (B and K) 16  Serotonin 2b (5-HT2b)
receptor
3 Cathepsin K 17 Serotonin 2¢ (5-HT2c¢)
receptor
4 Cathepsin L 18 Serotonin 3a (5-HT3a)
receptor
5 Cathepsin S 19  Serotonin 4 (5-HT4) receptor
6 Interleukin-8 receptor B 20 Serotonin 6 (5-HT6) receptor

7 Fibroblast activation protein 21  Serotonin 7 (5-HT7) receptor
alpha (by homology)
8 Fibroblast growth factor 22 Voltage-gated potassium
receptor 1 channel subunit Kv1.3
9 Vitamin D-binding protein 23 Voltage-gated potassium
channel subunit Kv1.5
10 G-protein coupled estrogen 24 HERG

receptor 1

11 Serotonin la (5-HT1a) 25 Sphingosine 1-phosphate
receptor receptor Edg-1

12 Serotonin 1b (5-HT1b) 26 Transforming growth factor
receptor (by homology) beta-1

13 Serotonin 1d (5-HT1d) 27 TGF-beta receptor type I
receptor

14 Serotonin 1f (5-HT1f)
receptor
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Fig. 1 Drug-compound-target chart
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Tab. 2 Statistic of the number of components in Docking
scoring ranges of Yifei Jianpi prescription

B HY

B oHhEd xdEaME WEESME dESME XESE

<-8 <-7 <-6 <-5

1 SETA 0 2 4 10
2 5 0 2 3 4
3 10 0 0 0 2
4 WA= 0 1 4 6
5 F 0 6 12 15
6 HE 0 3 8 11
7 W5 0 4 7 10
8 E1E| 0 5 11 15
9 BHA 1 6 9 10
10 HAj 0 2 5
11 Hr 0 3 34
=¥ 4 1 28 53 102

T SRR EA R BB PR XIS, [R5y 59 9 25
HERE T KBS — 5.

Note: There is crossover between the components and the total amount,
so the maximum number of scores is kept by screening them separately
(the total quantity is not equal to the sum of each column).
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Tab.3 Summary of docking information of 30 representative potential active components in Yifei Jianpi prescription

[ TZ B[ %
&Y ) & LRFoVE) )
& \ AIE | B 3 114
1 (35)-3-Azaniumyl-4-hydroxy-4-oxobutanoate HA  -8.08) 16 tangshenoside IV_qt s =7.26
2 (2R)-2-Azaniumyl-3-(1H-indol-3-yl)propanoate LeH —7.94) 17 HBELRER [ Kz -7.26
3 (25)-2-Azaniumyl-3-methylbutanoate B AR —7.68| 18 4-Acetylbenzoic acid % Rz -7.23
4 (25)-2-Azaniumyl-3-(1H-imidazol-5-yl)propanoate A -7.55|1 19 KR [Eke] -7.20
5 4H-Pyran-4-one,2,3-dihydro-3,5-dihydroxy-6-methyl- H&  —7.50120 &g W=, FH, BEK -7.18
6 (25)-2-Azaniumyl-3-(4-hydroxyphenyl)propanoate HA  -7.49)21 D-Serin SR -7.18
7 (1R)-2,3,4,9-tetrahydro-1H-pyrido-[3,4-b] indol-2-ium- %%  —7.46|22 4-FPREE PR YA -7.16
1-carboxylate
8 [(2R)-2-Formyloxy-3-phosphonooxypropyl]formate 419  -7.44|23 T %% Eai -7.15
9 phosphatidylinositol qt 1| —7.43( 24 (25)-2-Azaniumyl-3-phenylpropanoate [ R -7.06
10 2-Naphthalenecarboxamide, FE —7.42[25 4-Methoxybenzoic acid EJE -7.05
7-bromo-N-(2-methoxyphenyl)-3-(phosphonooxy)-
11 d-Camphoric acid M -7.38)26 HBE Wz -7.03
12 BETFiE HA =7.34027 (25,35,45,5R)-2,3,4,5-Tetrahydroxy-6- & f< -7.01
oxohexanoic acid
13 /R FHE -7.29)28 M FH, WK, HS. HH -7.01
14 Indole-3-carboxylic acid HE -7.28(29 L-FLI& WA~ -6.98
15 3,4-Dihydroxybenzoic acid F 3. =7.27|30 (2S)-2-ammonio-4-[(R)-methylsulfinyl] 4% % —6.96
i butyrate

T BT <700, FESEHH<S, ABZAHBHE<10, MRS R<T.5 ALK, EHET T 30 FIE S BATILA.
Note: Mol MW<700, DonorHB<5, Accpt HB<10, QPlogPo/w<7.5 is the screening condition, and the information of the first 30 points is selected to

summarize.
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2.5.2 B[ avp6 WTETE LML S A AR
T TR A R P Ny T S
R EAMEAEN, MikEaY S 4Ye mi
T EA G EK SRR R G &7 A R 5%
o AH TN ik 30 MURIEAL S HEAT TR E
X BT AR N AR AR IR A . BB R 3
G5 A2 Canvas, PAGEAE B350 H IR
(25 K i SO 73 AR R BEAT 2 R 2K 0 B 645 31
5K45ky, WK 4. MR NIREEE R s i — K
AT B s B AR &, TR A&
BT T, B 5. e airExR 5 A
&M 4T Tle 183, Tyr 178, Ala 217, Ile 219
5 g K M 5% 2 % B 2 J5E 9 . Naphthol aS-bl
phosphate BEFRAR HH A 55 A Asn 218 TR A
i, FRIE Asn 218, Ala 126 53 Al 4 Mb &P
A B B AEH . Tangshenoside 1V _qt 2R R
FZRIR B RISy ) 55k %E Tyr 185, Asp 129 J&
i m-m HERUE R AIEUE#E, (2R)-2-azaniumyl-3-(1H-
indol-3-yl)propanoate M| W3 %5 Pro 179 7R
¥ i & 8 . (3S)-3-azaniumyl-4-hydroxy-4-
oxobutanoate R BT 5k Ak Tle 219 JE A B
FEAEH L8 EFTR, X 5 PR NG S avp6
HABRME GRS, #HMAEAX 5 KE5R8H
ISP 5 T 5 A R R A B R = A2
PLer4eqe B

|

\1\2\3|3I3|4\4\4\4\4\4\4\4\4\4\4\4\4|4I4|4|4\4\4\4\4\4\4\;\2
B4 REpHARAE
Fig. 4 Cluster analysis tree chart
3 g

SPERE RS 4E A ME(SARS) AR IEIR 22 &
fiIE(MERS) [ J§¢ 52 3 #f e A2 1 AN [F) 12 ) il 2T 4
B33, COVID-19 F 25 Bl 15 i Je 1 2 L B it 1
AR AT sl G i N N B VIR N e b oS L

Fp E BN T 26524 2020 4E 4 55 37 B4 8 W)

COVID-19 & & Pk 51 [ R )5 Al REAT A ¥ /il £F
YEAA T AR BPT38,

AT TE MNP 2% 245 B 2 g 8 L R PR 2k il £
5 A s T A S I Ry s TR A ORI A
Yridie 5l . GO ZHIREIERA KEGG i =
BT as AW, 2T R T AR T AR A
N, BB K AE R RS . ATP 456 TR
555§ V. KEGG 7T R TR, a il fg iy
WA YB3 TGF-B A5 510 1 6f il 41 4 A 7=
AR . TR SR 7T C4IESE TGFR 5 H 1 43l
AR T Bl &S Er 4etb A B ESCHR A 4
MR, R A B AR AEA R G 5 212032,
B RFEN—A T (avp6 B4 2) FIRHETE B RAR
A TGF-1 #yisE HE M P, Hrh avpe
BRI L RARE, S5 TGFpL KRG,
FENBET A R AR B OCHE AR (L5, BE TRl R 5k
BHIESE avp6 BAE S 5 TGFB1 KIHFEIE, avB6
B DRI 222 Bl 10 b R W s £ A A s (R AP0, i —
G5 SRAE R 5 S OR 37V 21 4 A 1) 3 P 5 Y S8
Hh A UE SIELOY . ASHIE S AE I 2% 24 B 27 03 T 45 SR 11
Feati b, R ET AR R T, AR
il 5 AEAL 25 00T S IR T THE £ avB6, X 7 il i it
T3 R B B 0y BEAT 0 M SRR ST, LR
T3 %8 Jili 21 e A SR BR A i B AT RS PR A Ay o K
P g 45 RIAT I A5 Bt S R Kb, 135
A Naphthol aS-bl phosphate. Tangshenoside IV_qt.
(2R)-2-azaniumyl-3-(1H-indol-3-yl)propanoate- (35)-3-
[(2R)-2-
Formyloxy-3-phosphonooxypropyl] formate {3 ]
5 KA MEAE IR rR IS AL &
MEEET avp6 1) Tle 183 Tyr 178, Ala 217.1le 219
LRI B IE S N, EEMEAEHAEA
B DA K K AH BLAE S

Jils £F e BT B — MR R Rl R, 2
B K2 5 AR W7 AR LA R 45 R ARHIT
BTz, 2R AOERRUR R, A
A WAE B AR 2 24 3 B, g xR
TR 9T L AU S R TN . AR Dy e A SR R 23 AT
V] SR it i A JR T o il £ AV AE ) o R Al
Iy HLE e FFRE— R r TR R B
25y "V AU B S BEAG 5 W 5 il 4T 4 A 2 DTAH
RIZIWTT R B SRS 2 avBe RS AR Jy i
AT VRAl,  SRAT 2 il R 7 e RE 0 B 1] il 2T 4 Ak R

azaniumyl-4-hydroxy-4-oxo-butanoate -
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A2

c2

D2

Es5 fua#-a%e#AE0-3D E; 2-2D &)

A—Naphthol aS-bl phosphate 5 avp6 M HAEH]; B—tangshenoside IV_qt 5 avp6 HIHAEH; C—(2R)-2-azaniumyl-3-(1H-indol-3-yl)propanoate 5 avp6 #fl
HAER; D-(3S)-3-azaniumyl-4-hydroxy-4-oxobutanoate 15 avB6 fH A F; E-[(2R)-2-Formyloxy-3-phosphonooxypropyl] formate 15 avB6 #H A .
Fig. 5 Compound-target binding pattern(1-3D figure; 2-2D figure)

A-interaction between Naphthol aS-bl phosphate and ovf6; B-interaction between tangshenoside IV_qt and avp6; C—interaction between
(2R)-2-azaniumyl-3-(1H-indol-3-yl)propanoate and avp6; D—(3S)-3-azaniumyl-4-hydroxy-4-oxobutanoate interacting with avp6;
E—[(2R)-2-Formyloxy-3-phosphonooxypropyl] formate interacting with avp6.
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HPERE AL B AR5 X 73 5 R 45 P A5 I PR AR
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G T LRSI RO I A 2K

FfAE e FE A 1

AT TR g a0, £ 7K R
V) R 9 A 3 S (1 24 RO BRI A L 4 A
o AWFFUE N F L2551 SARS-CoV-2 5l fifi£T
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