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Figure S1. 3D and 2D Gibbs free energy landscape of the Coumestrol-AKT1 (A1-A2),

Puerarin-JUN (B1-B2), Formononetin-MAPK14 (C1-C2), Genistein-MMP9 (D1-D2),

Puerarin-P65 (E1-E2), and Genistein 7-glucoside-TNF-a (F1-F2) complexes.



Table S1. Data on the Kudzu root compound—predicted target network.

Betweenness Closeness Average Shortest
Name Degree
Centrality Centrality Path Length
KR11 124 0.3202 0.4696 2.1296
KR6 101 0.4251 0.4381 2.2824
KR7 84 0.1403 0.4175 2.3953
KR3 84 0.2184 0.4175 2.3953
KR4 82 0.1288 0.4152 2.4086
KR1 47 0.0300 0.3786 2.6412
KR13 34 0.0640 0.3666 2.7276
KR8 32 0.0549 0.3648 2.7409
KR15 25 0.0317 0.3588 2.7874
KRS 25 0.0173 0.3588 2.7874
KR14 19 0.0619 0.3537 2.8272
KR9 15 0.0034 0.3504 2.8538
CA12 15 0.0564 0.5128 1.9502
CA7 13 0.0210 0.4118 2.4286
KR12 12 0.0017 0.3480 2.8738
PTGS2 11 0.0335 0.4894 2.0432
CA2 11 0.0106 0.3976 2.5150
CAl 10 0.0134 0.3987 2.5083

CA9 10 0.0401 0.4910 2.0365
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Table S2. Data on the compound—target network of Kudzu root in osteoporosis treatment.

Betweenness Closeness Average Shortest
Name Degree
Centrality Centrality Path Length

KRI11 65 0.4444 0.5216 1.9173
KR4 41 0.1562 0.4361 2.2932
KR7 36 0.1250 0.4249 2.3534
KR3 31 0.1847 0.4018 2.4887
KR6 28 0.2716 0.3923 2.5489
KR1 24 0.0314 0.3947 2.5338
KR13 19 0.0752 0.3833 2.6090
KR8 17 0.0636 0.3789 2.6391
KR5S 12 0.0092 0.3684 2.7143
CA2 11 0.0430 0.4419 2.2632
PTGS2 11 0.0969 0.5057 1.9774
ESR1 8 0.0232 0.4332 2.3083
AR 8 0.0285 0.3923 2.5489
ESR2 7 0.0517 0.4667 2.1429
ALDH2 7 0.0083 0.3947 2.5338
NOS2 7 0.0320 0.4092 2.4436
PPARG 7 0.0165 0.4196 2.3835
CALMI 7 0.0065 0.3473 2.8797
KR9 7 0.0029 0.3566 2.8045
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Table S3. Data on PPI network.

Betweenness Closeness Average Shortest
Name Degree
Centrality Centrality Path Length

IL6 80 0.0592 0.7548 1.3248
AKTI 80 0.0668 0.7548 1.3248
INS 79 0.0919 0.7500 1.3333
TNF 76 0.0473 0.7358 1.3590
TP53 68 0.0650 0.7048 1.4188
VEGFA 67 0.0239 0.6964 1.4359
IL1B 65 0.0259 0.6882 1.4530
SRC 63 0.0445 0.6802 1.4701
MAPK3 57 0.0170 0.6573 1.5214
PPARG 57 0.0358 0.6573 1.5214
MMP9 57 0.0284 0.6573 1.5214
JUN 56 0.0178 0.6536 1.5299
PTGS2 54 0.0333 0.6464 1.5470
ESR1 54 0.0385 0.6464 1.5470
CCL2 52 0.0100 0.6393 1.5641
PPARA 46 0.0168 0.6158 1.6239
NOS3 45 0.0129 0.6158 1.6239
L2 45 0.0172 0.6031 1.6581
CAT 44 0.0162 0.6126 1.6325
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Table S4. The cluster network parameters.

Network Parameters Value
Number of nodes 39
Number of edges 595

Clustering coefficient 0.868

Network diameters 2
Network density 0.803
Network radius 1
Network heterogeneity 0.192
Network centralization 0.208
Shortest paths 1482 (100%)
Avg. number of neighbors 30.513
Characteristic path length 1.197




Table S5. Data on cluster network.

Betweenness Closeness Average Shortest
Name Degree
Centrality Centrality Path Length

AKTI 80 0.0668 0.7548 1.3248
IL6 80 0.0592 0.7548 1.3248
INS 79 0.0919 0.7500 1.3333
TNF 76 0.0473 0.7358 1.3590
TP53 68 0.0650 0.7048 1.4188
VEGFA 67 0.0239 0.6964 1.4359
IL1B 65 0.0259 0.6882 1.4530
SRC 63 0.0445 0.6802 1.4701
MAPK3 57 0.0170 0.6573 1.5214
MMP9 57 0.0284 0.6573 1.5214
PPARG 57 0.0358 0.6573 1.5214
JUN 56 0.0178 0.6536 1.5299
PTGS2 54 0.0333 0.6464 1.5470
ESR1 54 0.0385 0.6464 1.5470
CCL2 52 0.0100 0.6393 1.5641
PPARA 46 0.0168 0.6158 1.6239
L2 45 0.0172 0.6031 1.6581
NOS3 45 0.0129 0.6158 1.6239

CAT 44 0.0162 0.6126 1.6325
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Table S6. Annotation of biological processes.

Gene Gene ratio
Term ID Description P value
count (%)
GO:0071417 cellular response to organonitrogen compound 1.15E-40 69 57.98
G0:0010035 response to inorganic substance 4.79E-30 41 34.45
GO0:0071407 cellular response to organic cyclic compound 5.50E-29 47 39.50
G0:0009991 response to extracellular stimulus 3.09E-27 45 37.82
G0:0043408 regulation of MAPK cascade 3.39E-27 48 40.34
G0:0034097 response to cytokine 3.39E-25 44 36.97
GO0:0048545 response to steroid hormone 2.82E-24 27 22.69
G0:0031347 regulation of defense response 2.46E-23 40 33.61
GO:0010817 regulation of hormone levels 5.62E-23 40 33.61
GO0:0045834 positive regulation of lipid metabolic process 1.17E-20 35 29.41
G0:0030335 positive regulation of cell migration 2.09E-20 32 26.89
G0:0006954 inflammatory response 2.19E-20 27 22.69
G0:0048732 gland development 2.57E-20 39 32.77
GO0:0030155 regulation of cell adhesion 3.39E-19 47 39.50
GO:0007568 aging 6.46E-19 21 17.65
G0:0003013 circulatory system process 2.75E-18 28 23.53
G0:0008202 steroid metabolic process 4.90E-18 31 26.05
G0:0044057 regulation of system process 6.61E-18 32 26.89
G0:0070482 response to oxygen levels 1.07E-17 51 42.86




GO0:0032355 response to estradiol 1.07E-17 19 15.97




Table S7. Annotation of molecular function.

Gene Gene ratio
Term ID Description P value
count (%)
G0:0020037 heme binding 1.86E-12 26 21.85
G0:0042803 protein homodimerization activity 3.09E-12 23 19.33
GO0:0031994 insulin-like growth factor I binding 2.00E-11 14 11.76
G0:0004879 nuclear receptor activity 1.45E-08 20 16.81
GO0:0050661 NADP binding 1.55E-08 9 7.56
G0:0140297 DNA-binding transcription factor binding 2.19E-08 20 16.81
G0:0002020 protease binding 5.50E-08 10 8.40
GO0:0070851 growth factor receptor binding 6.03E-08 10 8.40
G0:0019904 protein domain specific binding 4.37E-07 25 21.01
G0:0019902 phosphatase binding 1.15E-06 10 8.40
G0:0004672 protein kinase activity 1.41E-06 15 12.61
G0:0004252 serine-type endopeptidase activity 5.75E-06 11 9.24
G0:0030545 signaling receptor regulator activity 5.75E-06 16 13.45
G0:0016922 nuclear receptor binding 0.00014 7 5.88
GO0:0070412 R-SMAD binding 0.00022 4 3.36
G0:0047485 protein N-terminus binding 0.00037 14 11.76
G0:0033218 amide binding 0.00039 12 10.08
GO:0051378 serotonin binding 0.00112 4 3.36
G0:0042169 SH2 domain binding 0.00170 7 5.88




G0:0008559 ABC-type xenobiotic transporter activity 0.00170 8 6.72




Table S8. Annotation of cellular component.

Gene Gene
Term ID Description P value

count ratio (%)
GO0:0045121 membrane raft 1.48E-11 22 18.49
GO:0098552 side of membrane 7.08E-10 20 16.81
GO:0005788 endoplasmic reticulum lumen 6.92E-09 14 11.76
GO0:0045177 apical part of cell 3.31E-08 15 12.61
G0:0043235 receptor complex 8.51E-08 16 13.45
G0:0000323 lytic vacuole 7.24E-07 24 20.17
G0:0043025 neuronal cell body 4.79E-05 12 10.08

insulin-like growth factor binding protein
GO0:0016942 5.75E-05 3 2.52
complex

G0:0043209 myelin sheath 8.51E-05 5 4.20
G0:0048471 perinuclear region of cytoplasm 8.51E-05 14 11.76
GO0:0005667 transcription regulator complex 0.00027 11 9.24
GO:0031904 endosome lumen 7.76E-04 6 5.04
G0:0036019 endolysosome 1.17E-02 5 4.20
G0:0030139 endocytic vesicle 0.02340 11 9.24
GO0:0000781 chromosome, telomeric region 0.02884 6 5.04
G0:0043202 lysosomal lumen 0.03236 4 3.36
G0O:0098794 postsynapse 0.03631 9 7.56
GO:0005911 cell-cell junction 0.03981 12 10.08




Table S9. Data on the target—pathway network in KEGG enrichment.

Betweenness Closeness Average Shortest
name Degree
Centrality Centrality Path Length

hsa05417 63 0.3826 0.5787 1.7281
hsa05200 59 0.3067 0.5561 1.7982
hsa05207 27 0.0656 0.4207 23772
hsa05206 19 0.0255 0.3972 2.5175
hsa04750 18 0.0321 0.3838 2.6053
hsa04668 18 0.0180 0.3891 2.5702
hsa04020 17 0.0338 0.3689 2.7105
hsa05415 14 0.0256 0.3666 2.7281
hsa04380 14 0.0079 0.3596 2.7807
hsa04211 13 0.0216 0.3689 2.7105
hsa04064 13 0.0193 0.3762 2.6579
hsa05202 13 0.0256 0.3619 2.7632
hsa04060 12 0.0094 0.3551 2.8158
hsa05144 12 0.0070 0.3465 2.8860
hsa04726 11 0.0332 0.3619 2.7632

AKTI 11 0.0209 0.4634 2.1579
hsa04923 10 0.0223 0.3738 2.6754
hsa04630 10 0.0046 0.3508 2.8509

hsa00140 10 0.0810 0.3486 2.8684




hsa04976

RELA

PRKACA

NFKB1

PTGS2

hsa04913

IL1B

MAPK3

MAPK1

TNF

INS

IFNBI1

MAPK14

JUN

IL6

FOS

ICAM1

VEGFA

TP53

RXRA

PPARG

MMP9

10

10

10

10

0.0189

0.0176

0.0371

0.0176

0.0639

0.0275

0.0107

0.0131

0.0131

0.0072

0.0175

0.0073

0.0091

0.0074

0.0095

0.0074

0.0064

0.0078

0.0081

0.0104

0.0088

0.0068

0.3574

0.4597

0.4750

0.4597

0.4711

0.3642

0.4419

0.4488

0.4488

0.4318

0.4488

0.4318

0.4419

0.4385

0.4318

0.4385

0.4318

0.4351

0.4385

0.4419

0.4385

0.4318

2.7982

2.1754

2.1053

2.1754

2.1228

2.7456

2.2632

2.2281

2.2281

2.3158

2.2281

2.3158

2.2632

2.2807

2.3158

2.2807

2.3158

2.2982

2.2807

2.2632

2.2807

2.3158




BCL2

CCND1

CYPIBI

VCAM1

ADRB2

PPARA

PDGFRA

JAK2

CSFIR

CALMI

AGTRI1

CFTR

CCL2

CYP2B6

HTR2C

HTR2A

LDLR

NOS3

GHR

SRC

PDGFRB

NOS2

0.0060

0.0062

0.0242

0.0033

0.0049

0.0054

0.0050

0.0049

0.0051

0.0057

0.0067

0.0020

0.0019

0.0211

0.0045

0.0045

0.0091

0.0047

0.0027

0.0029

0.0022

0.0034

0.4351

0.4351

0.4191

0.3826

0.3931

0.4351

0.4254

0.4318

0.4254

0.4351

0.4351

0.3353

0.3826

0.4191

0.3904

0.3904

0.4385

0.4254

0.3750

0.4286

0.3750

0.4222

2.2982

2.2982

2.3860

2.6140

2.5439

2.2982

2.3509

2.3158

2.3509

2.2982

2.2982

2.9825

2.6140

2.3860

2.5614

2.5614

2.2807

2.3509

2.6667

2.3333

2.6667

2.3684




IL2

IGFIR

CYP3A4

ABCC1

ALOX12

PARP1

SOD1

CTSK

SELE

CRHRI1

ABCBI1

CAT

IGFBP3

MMP2

HMOX1

FLT3

F2

ESR2

ESRI

BAD

CA2

HMGCR

0.0032

0.0059

0.0080

0.0025

0.0029

0.0016

0.0017

0.0009

0.0008

0.0015

0.0023

0.0022

0.0025

0.0022

0.0012

0.0017

0.0025

0.0015

0.0015

0.0015

0.0004

0.0003

0.4191

0.3851

0.3220

0.3878

0.3904

0.3775

0.3904

0.3725

0.3725

0.3775

0.3800

0.4222

0.4191

0.4191

0.4161

0.3725

0.4191

0.4222

0.4222

0.4222

0.2969

0.2879

2.3860

2.5965

3.1053

2.5789

2.5614

2.6491

2.5614

2.6842

2.6842

2.6491

2.6316

2.3684

2.3860

2.3860

2.4035

2.6842

2.3860

2.3684

2.3684

2.3684

3.3684

3.4737




HSD17Bl1

CYPI9A1

ALOX15

ELANE

CXCR3

APP

P2RX7

ABCG2

MALTI1

TLRY9

MTNRI1B

PDE4D

TERT

KIT

AR

MGLL

GPR35

SRD5AL1

HSDI11B1

CYPI11B2

CYPI11BI1

SLC6A4

0.0007

0.0007

0.0005

0.0010

0.0007

0.0017

0.0012

0.0018

0.0006

0.0005

0.0006

0.0003

0.0007

0.0005

0.0003

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.2767

0.2767

0.2923

0.3775

0.3775

0.3800

0.3904

0.3826

0.3725

0.3701

0.3654

0.3701

0.4130

0.3654

0.3701

0.2727

0.2701

0.2591

0.2591

0.2591

0.2591

0.2664

3.6140

3.6140

3.4211

2.6491

2.6491

2.6316

2.5614

2.6140

2.6842

2.7018

2.7368

2.7018

2.4211

2.7368

2.7018

3.6667

3.7018

3.8596

3.8596

3.8596

3.8596

3.7544




GSR

HPGD

ARGl

ALDH2

NOX4

KCNN3

KCNJI11

RADS1

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.2689

0.2664

0.3677

0.3677

0.3677

0.3585

0.3585

0.3585

3.7193

3.7544

2.7193

2.7193

2.7193

2.7895

2.7895

2.7895




Table S10. Zebrafish primer sets used for gPCR

Primer sequence (5’ to 3°)

Gene
Forward Reverse
CA2 AAGTGTGTTGCTGCCCAGTTCTC AGACGATCCAGGTGACGCTCTC
CTSK  AGGGTAACGAGAGGGCACTGAC GCGTGGTTGACATCTTCCTTATTGC
TRACP TTGGCATGGATTGAGCAGAGACTTC GTTGGACCGTGATGACCGATGG
MMP9  ACAACCACTGCTTCCACCACAAC TGCGTTCACCATTGCCTGAGATC
P65 GGAACTTCGCAGGTGCCTCAAG TTTCGTGGTGTCGTTGCTCTTCTC
MAPK14 TTCAGTCCATCATCCATGCCAAGC ATCCAGCAAGCCGATCACATTCTC
TNF-a CAAGGAGAACTAGCAGCATGGTGAG GCAGCGAGTGTCTTCCATATCCAG
JUN GAGAGCCAGGAGCGGATTAAAGC TGCGACTTCAGGGTCTTGACTTTG
AKT1 AGAAGTTGGTTCCTCCGTTCAAGC GTGGTGTGATGGTGATCGTCTGTC
ACTB AACGAACGACCAACCTAAACCTCTC CTCCCTTTCCAGTTTCCGCATCC




