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Pharmacology and Molecular Docking
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Abstract: Objective: To explore the key components and mechanism of Urine C Prescription in
treating IgA nephropathy (IgAN) based on network pharmacology. Methods: The targets of Urine C
Prescription were obtained by Traditional Chinese Medicine Systems Pharmacology Platform (TCMSP),
PubChem, Swiss ADEM and SwissTargetPrediction. The “medicines—components—targets” interaction
network was constructed via Cytoscape 3.9.1 software. The IgAN action targets were obtained by
GeneCards, OMIM and DisGeNET platforms. The intersection targets between Urine C Prescription and
IgAN were identified and visualized by Venn 2.1, and protein— protein interaction (PPI) network was
established by STRING database. The intersection targets were given GO and KEGG enrichment analysis by
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DAVID database and were visualized under GO and KEGG enrichment analysis through Bioinformatics online
platform. Autodock Vina software was used to verify molecular docking, and PyMol software was used to
obtain docking results. Results: A total of 70 kinds of active components and 1 363 corresponding action
targets of Urine C Prescription were selected, among which 10 key active components were identified.
There were 1 593 IgAN-related targets, and after removing the duplicate targets, 823 disease targets and
111 intersection targets were obtained. GO enrichment analysis yielded 706 BP items, 63 CC items and
123 MF items. KEGG enrichment analysis showed that 161 pathways were significantly correlated with
IgAN. The results of molecular docking showed that there was strong binding activity between the core
active components and the core targets. Conclusion: The mechanism of Urine C Prescription in treating

IgAN may be the regulation of AGE- RAGE signaling pathway,

IL— 17 signaling pathway, lipid and

atherosclerosis pathway through quercetin, kaempferol, B-sitosterol and baicalein.
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®1 RCHHGMERMS

Herbs Mol ID Active compounds OB DL
R MOLO000211  Mairin 55.38 0.78
B MOL000239  Jaranol 50.83 0.29
R MOL000296  hederagenin 3691 0.75

(38, 8S, 9S, 10R, 13R, 14S, 17R)-10, 13-dimethyl-17-[(2R, 5S)-5-propan—2-

iy MOL000033 yloctan—2-yl]-2, 3,

cyclopentaa]phenanthren—3-ol

® MOL000354
®  MOL000374
MOL000371
MOL000378

isorhamnetin

3, 9-di-O-methylnissolin

7-0-methylisomucronulatol

MOL000380

MOLO000387  Bifendate

4, 7, 8, 9,

[
B
Egie MOL000379 9, 10-dimethoxypterocarpan—3—-0-B—-D—glucoside 36.74  0.92
B
[

12, 14, 15, 16, 17-dodecahydro— 1H- 36.23 0.78

49.60 0.31

5°=hydroxyiso—muronulatol-2, 5°=di-O-glucoside 41.72  0.69

53.74 048
74.69 0.30

(6aR, 11aR)-9, 10-dimethoxy—6a, 1la—dihydro—6H-benzofurano[3, 2-c]chromen—3—ol 64.26 0.42

31.10 0.67
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gx1 RCHAMERHS

Herbs Mol ID Active compounds OB DL
W MOLO000392  formononetin 69.67 0.21
W MOLO000398 isoflavanone 109.99 0.30
g MOL000417  Calycosin 4775 0.24
gy MOL000422 kaempferol 41.88 0.24
TG MOL000438  (3R)-3-(2-hydroxy-3, 4-dimethoxyphenyl)chroman—7-ol 67.67 0.26
T MOL000433  FA 68.96 0.71
WO MOLO000439 isomucronulatol-7, 2°=di-O-glucosiole 4928 0.62
pigse MOL000442 1, 7-Dihydroxy—-3, 9-dimethoxy pterocarpene 39.05 048
W MOL000098  quercetin 46.43 0.28
R MOLO000392  formononetin 69.67 0.21
EH MOLO000358 beta—sitosterol 36.91 0.75
B MOL002959  3—Methoxydaidzein 48.57 0.24
R MOL003629 Daidzein—4, 7-diglucoside 4727 0.67
= MOL001494  Mandenol 42.00 0.19
N= MOL002135  Myricanone 40.6  0.51
JiE MOL002140 Perlolyrine 65.95 0.27
JIIE  MOL002157  wallichilide 4231 071
NES MOLO000359 sitosterol 36.91 0.75
= MOL000433  FA 68.96 0.71
RS MOL001792  DFV 3276  0.18
A MOL002714  baicalein 3352 0.21
A MOL002959  3—Methoxydaidzein 48.57 0.24
Wik MOL000358 beta—sitosterol 36.91 0.75
Wik MOLO000359 sitosterol 36.91 0.75
A MOLO003889  methylprotodioscin_qt 35.12  0.86
A MOL004941  (2R)-7-hydroxy—2-(4-hydroxyphenyl ) chroman—4-one 71.12  0.18
i MOL000546  diosgenin 80.88 0.81
TG MOL006331 47, 5-Dihydroxyflavone 48.55 0.19
kg MOL009760 sibiricoside A_qt 35.26 0.86
TG MOL009763  (+)-Syringaresinol-O-beta—D—glucoside 43.35 0.77
Wik MOL009766 zhonghualiaoine 1 3472 0.78
Tk A MOL002058  40957-99-1 57.20 0.62
Fhff MOL000211  Mairin 55.38 0.78
Tk A MOLO000358  beta—sitosterol 3691 0.75
FhAf MOL000422  kaempferol 41.88 0.24
F A MOL004367  olivil 62.23 041
F A MOL000443  Erythraline 49.18 0.55
KAt MOL005922 Acanthoside B 43.35 0.77
KA MOLO006709  AIDS214634 9243 0.55
Tk A MOL007059  3-beta—Hydroxymethyllenetanshiquinone 32.16 041
KA MOL000073  ent-Epicatechin 48.96 0.24
FLff MOL007563  Yangambin 57.53 0.81

AR MOL009007  Eucommin A 30.51 0.85
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Herbs Mol ID Active compounds OB DL
KA MOL009009  (+)-medioresinol 87.19 0.62
ke MOL009015  (-)-Tabernemontanine 58.67 0.61
Al MOL009027  Cyclopamine 5542 0.82
F g MOL009029  Dehydrodiconiferyl alcohol 4, gamma’~di—O-beta—D-glucopyanoside_qt 51.44 0.40
F A MOL009030  Dehydrodieugenol 30.10 0.24
H i MOL009031 Cinchonan-9-al, 6"-methoxy—-, (9R)- 68.22 0.40
A MOL009038  GBGB 4558 0.83
F A MOL009042  Helenalin 77.01 0.19
AR MOL009047  (+)-Eudesmin 3329 0.62

4-[(2S, 3R) - 5- [(E) - 3— hydroxyprop— 1- enyl]- 7— methoxy— 3— methylol- 2, 3—

A MOL009053 dihydrobenzofuran—2-yl]-2-methoxy—phenol 30.76 039
A MOLO009055  hirsutin_qt 49.81 0.37
KA MOLO009057 liriodendrin_qt 53.14 0.80
H A MOLO000098 quercetin 4643 0.28
H A MOL002773 beta—carotene 37.18 0.58
Kb MOL008240 (E)-3-[4-[(IR, 2R)-2- hydroxy—2- (4- hydroxy—3— methoxy— phenyl) — 1- methylol- 5632 036

ethoxy]-3-methoxy—phenyl]acrolein

FAf MOLO11604 Syringetin 36.82  0.37
E: DL: £250; OB: Ao iRA A E
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2.3 IgAN X BARFMER DL “TgA FO” vk IR0 AT 2 SRR R O R AT B R RO PR, R4S

A R, K& OMIM, DrugBank, GeneCards .
DisGeNET ¥4 J%E . GeneCards ¥ ¥ 5 — 3t 4% %
1 593 PEFEE, HEBE Relevance score /NT 2.4 [ 5
, 193] 796 ~HEIE 5 DrugBank 4 P G 1
30 MNFEHEH 5 OMIM HHs e i 12t 21 D FESE A
DisGeNET i FEffi et 17 ML . 59 4 %L

T 823 MERELA
24 HY-RRTERE WE2. B2, XF 3834
259035 P R4 55 A 823 A TgAN AHSCHE S 11724k 8L
ST A MIASIE, 1330 111 A~ 25 9 -9 58 X
M, SHgERE,

£2 BYSERTEEA

(Gene name Protein name Degree || Gene name Protein name Degree
ALB Albumin 89 || SERPINEI Plasminogen activator inhibitor 1 53
IL6 Interleukin-6 88 || MAPK14  Mitogen-activated protein kinase 14 53
TNF Tumor necrosis factor 88 || SIRT1 NAD-dependent protein deacetylase sirtuin-1 52
AKT1 RAC-alpha serine/threonine-protein kinase 87 | ACE Angiotensin—converting enzyme 51
TP53 Cellular tumor antigen p53 86 [ CRP C-reactive protein 51
VEGFA  Vascular endothelial growth factor A 83 [ KDR Vascular endothelial growth factor receptor 2 50
IL1B Interleukin-1 beta 81 || TGFBI 28 proprotein 50
CASP3 Caspase=3 77 || PPARA  Peroxisome proliferator-activated receptor alpha 50
EGFR Epidermal growth factor receptor 75 || MAPK8  Mitogen-activated protein kinase 8 50
JUN Transcription factor Jun 74 | CASPS Caspase-8 49
CTNNB1  Catenin beta-1 72 | MAPKI  Mitogen-activated protein kinase 1 48
MMP9 Matrix metalloproteinase=9 72 || MPO Myeloperoxidase 46
HIF1A Hypoxia-inducible factor 1-alpha 71 || IL1A Interleukin-1 alpha 45
MYC Myc proto-oncogene protein 71 || MMP1 Interstitial collagenase 44
PTGS2 Prostaglandin G/H synthase 2 71 || SPP1 Osteopontin 44
CCL2 C~C motif chemokine 2 70 || MMP3 Stromelysin-1 44
CXCL8  Interleukin-8 70 || SELE E-selectin 44
IL10 Interleukin-10 69 || CXCLI0  C-X~-C motif chemokine 10 43
PPARG  Peroxisome proliferator-activated receptor gamma 67 PIK3CA Phosphatidylir}ositol 4, 5- bisphosphate 3- kinase catalytic n
EGF Pro-epidermal growth factor 05 subunit alpha isoform
ESR1 Estrogen receplor 64 NR3Cl Glucocorticoid receptor 39
CCNDI1 G1/S-specific cyclin-D1 63 CDAOLG  CDA0 ligand %
14 Interleukin-4 63 NFE2L2  Nuclear factor erythroid 2-related factor 2 39
ICAM1 Intercellular adhesion molecule 1 62 NOS2 Nitric oxide synthase, inducible 38
IFNG Interferon gamma 61 JAKI Tyrosine-protein kinase JAKL 3
PTEN Phosphalidylirlositol ;5, 4, 5- trisphosphate 3- phosphatase and 60 CDK2 Cyelin—dependent kinase 2 3

dual-specificity protein phosphatase PTEN PARP1 Poly 34
112 Interleukin-2 59 || PLAU Urokinase~type plasminogen activator 34
CAT Catalase 58 || CREBBP  CREB-binding protein 33
HMOX1  Heme oxygenase 1 57 || MET Hepatocyte growth factor receptor 32
MMP2 72 kDa type IV collagenase 57 || F3 Tissue factor 32
MTOR Serine/threonine—protein kinase mTOR 56 | CDK4 Cyclin—dependent kinase 4 32
NOS3 Nitric oxide synthase , endothelial 56 || TLR9 Toll-like receptor 9 32
VCAM1  Vascular cell adhesion protein 1 55 || PRKCA  Protein kinase C alpha type 30
STATI Signal transducer and activator of transcription 1-alpha/beta 55 || SOD1 Superoxide dismutase 29
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GR2 HYSERBEZERS

(Gene name Protein name Degree || Gene name Protein name Degree
FLT3 Receptor-type tyrosine—protein kinase FLT3 29 PIKICC Phosphatidylinositol 4, 5- bisphosphate 3- kinase catalytic
DPP4 Dipeptidyl peptidase 4 28 subunit gamma isoform
CXCR2  C-X-C chemokine receptor type 2 28 | AURKA  Aurora kinase A 15
RB1 Retinoblastoma-associated protein 27 | DNMT3A DNA 15
MIF Macrophage migration inhibitory factor 26 | FGFR3  Fibroblast growth factor receptor 3 15
NQOI NAD 261 TYMS Thymidylate synthase 14
JAK3 Tyrosine-protein kinase JAK3 26 | cMAl Chymase 14
BAX" Apoplosis regulator BAX 25 | CYPIBI  Cytochrome P430 1B 13
THBD Thrombomodulin A ADRB2  Beta-2 adrenergic receptor 13
CYPIAL  Cytochrome P450 141 3 C5ARI1 (CS5a anaphylatoxin chemotactic receptor 1 12
CYP3A4  Cytochrome P450 3A4 23 XDH Xanthine dehydrogenase/oxidase 10
PLAT Tissue-type plasminogen activator 23 DRD2 D 7
CXCRS  G-X-C chemokine receptor type 3 = PLA2G7  Platelet-activating factor acetylhydrolase 6
TGEBRI TGF-beta receptor type-1 2 SLC5A2  Sodium/glucose cotransporter 2 5
E2F1 Transcription factor E2F1 20 ) ) )

Broad substrate specificity ATP- binding cassette transporter MSTIR - Macrophage-simulating prtcn rceplor ’
ABCG2 ABCG2 19|l PRSI Serine protease 1 5
AKRIBI  Aldo-keto reductase family 1 member B1 19 | F12 Coagulation factor XII 4
BCL2 Apoptosis regulator Bel-2 18 || BDKRB2 B2 bradykinin receptor 4
TYK2 Non-receptor tyrosine—protein kinase TYK2 18 || HTR2A' S-hydroxytryptamine receptor 2A 4
PONI Serum paraoxonase/arylesterase 1 17 || CYP11B2  Cytochrome P450 11B2, mitochondrial 3
GSTMI  Glutathione S-transferase Mu 1 17 || ADHIB  All-trans-retinol dehydrogenase 3
RXRA Retinoic acid receptor RXR-alpha 17 || TBXAS1  Thromboxane-A synthase 1

ad [gAN K, WEAEMEGHBANEYFIRERL . RIE

2 RCHBMESESS IgAN FBEH Venn E

25 EAR-ZFEAKRMEEMER (PPI) MEHEMT
Mot WER3. B30 B 11 AN YR
B STRING SR FEH TR &R, MR I BOM B
YEFHI PPL &%, ZEA 111 A3 50 431 4530, F
P O 7.77, SRR RECH 0.463, PPI
W PN <1.0e-16, STRING J3 M7 Ay 45 B4 5 A
#| Cytoscape 3.9.1 K fFHr, Il FMZ S BTG T4
N o TR/ A IR AR OGN R

Degree H K /N, %4 i 2 ) 1+ > #8 15 J& JUN,
TP53, AKTl., MAPK1, IL6, PIK3CA, TNF,
CREBBP., MAPK14. CTNNBI,

26 GO EB&E##H WHE 4. E 5. FIH DAVID %L
P EAT R 1B S 111 A s 2 ST GO W 4
Br, 3RKE 706 Y (BP) . 63 > 4 A A%
43 (CCF 123 DM FHIRE(MEF) o &l 4 FIE 5 JB/R T
GO TIRe & e A Yk B (BP) . 4 43 (CC)
Ao+ IRE (MF) J7 T 5 i1 10 a5, T LU
BP ¥ K EIANMIIR T . RAESR SR IR CCW K
N bRl s E AW MF W BRI E
gk G WA BEETESE

2.7 KEGG E&E## WK 6, B 7. 111 MEAMK
#7161 4% KEGG Wi, B 20 4 G55
W 6. K 7 iR, KEGG i i & £ HifE T
XS AL A S . 450 BoRIR C TIGYT IgAN
TS BERR I KAE Y AGE-RAGE {5 5 % . it
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# 3 PPl W% Degree &3] 20 BB S
Gene Degree Closeness  Betweenness | Gene ~ Degree Closeness  Betweenness
JUN 3200530726 0104236 |04 17 0448113 0.013805
TpPs3 31 0502646  0.147470 [ JAKL 16 0456731  0.019108
AKTI 28 0500000 0107493 | VEGFA 16 0463415 0051112
MAPK1 26 0494792 0050836 |12 15 0456731  0.008 483
IL6 25 0477387 0077291 || EGFR 15 0452381 0071611
PIK3CA 24 0492228 0.069957 |PIK3CA 29 0507937  0.069 600
TNF 24 0489691  0.079070 [ MAPKI 29 0507937  0.083455
CREBBP 23 0508021  0.077409 |{TPS3 27 0482412 0.065479
MAPK14 22 0494792 0.030385 [CINNBL 26 0507937  0.089257
CTNNBL 20 0475000  0.056892 |{IL6 26 0497409 0076953
MYC 20 0479798 0039033 ||'TNF 23 0487310 0073177
STATL 18 0492228 0035108 || MAPK14 22 0482412  0.027799
IL10 18 0437788  0.042368 | FOS 22 0487310 0.033491
ESR1 17 0467980 0013249 | CAV1 21 0484848 0.067 525
ILIB 170458937 0025088 | EGFR 21 0482412 0.046358 B L. -
3 FRC 75 IgAN &K PPl W4
response to hypoxia 4 ®
positive regulation of angiogenesis - @
respunse to xenobiotic stimulus - [ ]
angiogenesis | @
positive regulation of apoptotic process - @ =
inflammatory response ® 5
negative regulation of apoptotic process - @)
positive regulation of gene expression - @
positive regulation of cell proliferation - (@)
positive regulation of wanscription from RNA polymerase 11 promoter - . “loggo(pvalue)
euchromatin - ]
transcription tactor complex 4 ® 15
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