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Study on the molecular mechanism of Tripterygium wilfordii in the
treatment of connective tissue disease-associated interstitial lung disease
based on network pharmacology and molecular docking
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Abstract: To explore the molecular mechanism of Tripterygium wilfordii intervention in connective tissue-related interstitial
lung disease (CTD-ILD). Applying the methods of network pharmacology. First,the main chemical components and targets of
T. wilfordit were mined by TCMSP database , Using gencards, OMIM and DrugBank database to obtain the related targets of
CTD-ILD, using String platform to analyze protein interaction, constructing PPI network and mining potential protein function
modules in the network. Go and KEGG enrichment analysis was carried out on Metascape platform,and then a network of " T.
wilfordii component CTD-ILD signal pathway" was constructed with the software of Cycloscape 3. 8. 0. Finally , molecular doc-
king was carried out through autodockvina. Through the analysis,80 targets of T. wilfordii intervention in CTD-ILD were ob-
tained. The core components were kaempferol, triptolide, kaempferin , B-sitosterol and so on. The core targets were PTGS2,
Jun,mapk8 ,rela, SCNSA , TNF and so on. The enrichment analysis of go and KEGG showed that 1117 signaling pathway , toll
like receptor signaling pathway, TNF signaling pathway, HIF-1 signaling pathway, FOXO signaling pathway and cancer signa-

ling pathway were the main pathways for T. wilfordii to intervene CTD-ILD, involving multiple biological processes such as in-
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flammation , oxidative stress,apoptosis and cancer. The results of molecular docking also showed that the molecular affinity was

less than -7 kcal/mol, accounting for 62.5% of the total,and the predicted value of five compounds was higher than that of

the original ligands. To sum up, this study preliminarily revealed the mechanism of T. wilfordii intervention in CTD-ILD with

multi-component , multi-target and multi-channel, provided theoretical basis for clinical application of T. wilfordii intervention

in CTD-ILD, and verified by molecular docking.

Key words; Tripterygium wilfordii ; CTD-ILD ;network pharmacology ; molecular docking
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JERMEAB T8 0 A= 30 8 v 8 T8, TR T e 2 8
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Table 1 The main components of Tripterygium wilfordii
; . R (B iIFEEX7/ BN
BEE g e sipmih iz Y
Mol ID o g Molecule name Hdon Hace (671) DL
(@
MOL000211 LGTI T TF Lk Mairin 2 3 55.38 0.78
MOL000296 LGT2 BB Hederagenin 1 1 36.91 0.75
MOL000358 LGT3 B-4+{§ Wi B-Sitosterol 1 1 36.91 0.75
MOL000422 LGT4 111451} Kaempferol 4 6 41.88 0.24
MOL000449 LGTS o f§§ i Stigmasterol 1 1 43.83 0.76
MOL002058 LGT6 40957-99-1 2 7 57.2 0.62
(+)-WNEEE —-0-B-D-It Wi A

MOL003 182 LGT7 ( + ) -Medioresinol di-O-beta-D-glucopyrano side_qt 2 7 60.69 0.62
MOL003184 LGT8 81827-74-9 1 4 45.42 0.53

(1R, 4AR,10AS) -5-3J-1-(FLH JE) -7-F R -8 -

F L1 4a-— 349 10a-PU A -3 H-FE4-2-
MOL003185 LGT9 (1R ,4aR ,10aS) -5-hydroxy-1-( hydroxymethyl ) -7- 2 4 48.84 0.38

isopropyl-8-methoxy-1 ,4a-dimethyl4,9,10,10a-
tetrahydro-3 H-phenanthren-2-one

MOL003187 LGT10 TH/NHENBRESE Triptolide 1 6 51.29 0.68
MOL003196 LGT11 HRATEBR L Tryptophenolide 1 3 48.5 0.44

5,8-TFHET-(4- 255 M- R -3) -/ R
MOLO03199 Ler2 5,8-Dihydroxy-7-(4-hydroxy-5-methyl-coumarin-3 ) -coumarin 3 7 61.85 0.54
MOL003208 P B-TK M FH R % Celafurine 2 6 72.94 0.44
MOL003209 LGT13 P I HE KL% Celallocinnine 2 5 83.47 0.59
MOL003217 LGT14 SHEEIRRER Tsoxanthohumol 2 5 56. 81 0.39
MOL003224 LGT15 TE/NBEW ZE Tripdiotolnide 2 6 56.4 0.67
MOL003225 LGT16 13 M5 NS A Hypodiolide A 1 3 76.13 0.49
MOL003229 LGT17 ENBEZ B Triptinin B 2 3 34.73 0.32
MOL1003231 LGTI18 BHE kB2 B Triptoditerpenic acid B 1 3 40.02 0.36
MOL003245 LGT19 TE e —WEFR Triptonoditerpenic acid 2 4 42.56 0.39
MOL003248 LGT20 TN BERE M Triptonoterpene 1 2 48.57 0.28
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%3¢ 1 ( Continued Tab. 1)
- I
. e amwth anzh IOV
Mol ID & & Molecule name Hdon Hace (%) DL
o
MOL003266 LGT21 21-Hydroxy-30-norhopan-22-one 1 2 34.11 0.77
MOL003280 LGT22 TR/ HENTR TRIPTONOLIDE 1 4 49.51 0.49
(2R 3R ,4S) 4-(4-2HE-3- M E ALK -7-H & JE-2,3
. TR DU ZE-6- 1
MOL003283 L6123 (2R,3R,4S) 4-(4-hydroxy-3-methoxy-phenyl ) - 4 6 66.51 0-39
7-methoxy-2 ,3-dimethylol-tetralin-6-ol
MOL004443 LGT24 #i Il % Zhebeiresinol 1 6 58.72 0.19
MOL005828 LGT25 JIIF5 2 2 Nobiletin 0 8 61.67 0.52
[(28)2-[ (28) 2-(CHEHEEEIE) 3-H P BEFE | 2 FE ] -
3 KNI ] R
MOL007415 LGT26 [(28)2-[ [ (28)-2-( benzoylamino) -3- 2 6 58.02 0.52
henylpropanoyl ] amino ] -3-phenylpropyl | acetate
(55,85,95, 10R,13R,14S,17R)-17-[ ( 1R,4Rg 42, KA1 ,5- " H 3
CH]-10,13- 32 45,7,8,9,11,12,14,15,16,
17+ =& TH- ke [ a] 4F -3,6- 8
MOL007535 LGT27 (55,85,95,10R,13R, 0 2 33.12 0.79
14S,17R)-17-[ (1R ,4R) 4-ethyl-1 ,5-dimethylhexyl ] -10,
13-dimethyl2,4,5,7,8,9,11,12,14,15,16,17-
dodecahydro-1 H-cyclopenta[ a | phenanthrene-3 ,6-dione
3,3"-0-(3,4- A A-FHE-6- T AL ) 2 H-1- 285 ik i
MOL009386 LeT28 3,3"-bis-(3,4-dihydro-4-hydroxy-6-methoxy ) -2 H-1-benzopyran 2 6 521 0.54
- LGT29 Tripterinin - - - -

{E:MOL003208 FUMFL 15 Uniprot JoHEAIE , ORI AGETH 48 o

Note : The predicted target of MOL003208 , Uniprot, could not be corrected, so the statistical data was not included.
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Fig. 1 The venn diagram of T. wilfordii and CTD-ILD targets
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2 FEREE-CTD-ILD B7EFE = PPl (4%
Fig. 2 Potential target gene PPI( protein interaction ) network of T. wilfordii and CTD-ILD
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Fig. 3 Modules of Potential target gene PPI network

&2 MCODE Ihgef#ig
Table 2 MCODE function description

it G0 M e Lol (P)
MCODE GO item Description

MCODE_1 M115 PID REG GR PATHWAY -15.8
hsa05161 Hepatitis B -14.1
hsa04917 Prolactin signaling pathway -13.4
MCODE_2 hsa05200 Pathways in cancer 9.3
hsa05210 Colorectal cancer 8.6
M115 PID REG GR PATHWAY 8.1
MCODE_3 M220 PID CASPASE PATHWAY -13.4
hsa04210 Apoptosis -11.2

hsa04215 Apoptosis -multiple species -10.8
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Fig. 4 Enrichment analysis of potential targets of main components in T. wilfordii
1 :A:GO-CC 43475 B: GO-BP /3#7;C: GO-MF 43#7 ;D : KEGG 43#1, Note:A;GO-CC analysis; B:GO-BP analysis; C; GO-MF Analysis; D:KEGG

analysis.
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5 TBABRMSY-CTD-ILD ¥ -5 518 B W 4%
Fig. 5 Constituents of T. wilfordii and CTD-ILD target and signal pathway network
TE AN IICARRZG WML S3 s BT AR o5 R Dl i o 3 5 A T AP € 3 W A 3 T, T PR R L 20 € o R 100 P 1 o B T

Note ; Hexagon represents drug composition ; Rhomboid represents target ; Circle represents pathway. Area and color transparency of nodes represent

degree value, larger area and deeper color indicate more important node.

x3 FRHZORS
Table 3 Core ingredients of Tripterygium wilfordi

MOL £t Lt s T R
MOL ID Name Degree - oroomness Closenes
centrality centrality
MOL000422 11251 Kaempferol 34 0.211 5452 0.474 264 71
MOL003187 TEINPEMNREE Triptolide 30 0.159 26081  0.460 714 29
MOL005828 JI% % 2% Nobiletin 22 0.104 07518  0.435 810 81
MOL000358 B-4 ¥ B-Sitosterol 16 0.077 831 15 0.418 831 17
MOL003283 (2R,3R,48) 4-(4-F2F3L-3-H IR L) -T-H EHE-2,3 H IL-IUH Z5-6-) 14 0.03283679  0.410 828 03
MOL000449 5§ Stigmasterol 11 0.057918 84  0.368 571 43
4 BABROBE
Table 4  Core target of Tripterygium wilfordii
LYY BRI I E 395
Target Degree Betweenness centrality Closeness centrality
PTGS2 26 0.153 926 47 0.507 874 02
JUN 22 0.046 791 05 0.474 264 71
MAPK8 22 0.036 354 95 0.457 446 81
RELA 21 0.025 336 39 0.435 810 81
SCN5A 19 0.030 041 53 0.370 689 66
TNF 18 0.018 995 28 0.427 152 32
AKTI1 17 0.014 109 71 0.413 461 54
IKBKB 16 0.013 441 41 0.413 461 54
MAPK14 15 0.012 674 99 0.398 148 15
FOS 15 0.010 067 1 0.393 292 68
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XSG SRR (WK 5), 43 F %y (affinity) < -5
kecal/mol ) /5 93.75% , FnA B IS5 E 0, 7
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B 6 &FItEEEE
Fig. 6 Molecular docking model
AR Z—S5T01; B B A BENBEEE—3QXY ; C:8-4 M BE—3QXY; D IS F—STO01 ; F: ILZSA—3QXY) , Note: A ; Nobiletin-5T01 ;
B Triptolide-3QXY ; C: B-Sitosterol-3QXY ; D : Kaempferol-5T01 ; F : Kaempferol-3QXY ) .

RS SFMHEER

Table 5 Results of molecular docking

SEFN ST Affinity (keal/mol )

WA . — EE F1 8.
~ [ SN NN i R
Chemical Targel PDB 1D Active s T
composition pocket site Prolop]asl Molecule
1 Zs iy PTGS2 SIKR 38.042 .2.131.61.28 9.1 -7
Kaempferol JUN 5701 40.92 25.779 2.383 6.9 7.3
MAPKS 3V3V 30.614 44.085 4.212 9 8.6
RELA 3QXY 63.15.19.698 .10. 383 7.4 8.2
TN TBE N TR Triptolide PTGS2 SIKR 24.745 .6.728 49.935 -11.8 1.7
JUN 5T01 40.92.25.779 .2.383 6.9 6.8
MAPKS 3V3V 30.614 44.085 4.212 9 8.3
RELA 3QXY 63.15.19.698 .10. 383 7.4 7.7
J”%EZ? PTGS2 SIKR 40. 466 .38.589 .86. 137 -8.9 2.2
Nobiletin
JUN 5T01 40.92.25.779 2. 383 6.9 7.2
MAPKS 3V3V 30.614 44.085 4.212 9 1.7
RELA 3QXY 63.15.19.698 .10. 383 7.4 5.9
R 4 Ties
B ﬁéﬂﬁ? PTGS2 SIKR 24.479 .6.983 49.467 -11.8 7.3
B-Sitosterol
JUN 5T01 40.92.25.779 .2.383 6.9 5.7
MAPKS8 3V3V 30.614 44.085 4.212 9 8.4
RELA 3QXY 63.15.19.698 .10. 383 7.4 7.8
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