Supplementary Table 1 The venn analysis of luteolin targets
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Supplementary Table 2 The venn analysis of disease-related genes associated with DN
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Supplementary Table 3 The PPI network of luteolin-DN targets
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#node1 node2 : i ) combined_score
rmined_interaction d
ACE AGT 0.822 0.9 0.981
ADCY2 PRKACA 0.139 0.65 0.685
ADCY2 AKT1 0.058 0.6 0.607
ADIPOQ PPARG 0 0.9 0.9
ADIPOQ NCOA2 0 0.9 0.9
AGER MAPK1 0 0.6 0.6
AGER APP 0.042 0.6 0.6
AGER RELA 0 0.9 0.9
AGT MAPK1 0 0.9 0.9
AGT REN 0.936 0.9 0.993
AGT APP 0.068 0.5 0.514
AGT NCOA2 0 0.9 0.9
AGT AGTR1 0.501 0.9 0.947
AGTR1 SERPINE1 0.056 0.8 0.803
AKT1 MAPK1 0.148 0.8 0.822
AKT1 IL2 0 0.9 0.9
AKT1 MDM2 0.898 0.9 0.989
AKT1 RB1 0.058 0.9 0.901
AKT1 TP53 0.201 0.9 0.916
AKT1 EGFR 0.65 0 0.65
AKT1 NOS3 0.879 0.9 0.987
AKT1 BCL2L1 0.27 0.9 0.923
AKT1 INSR 0.182 0.9 0.914
AKT1 CTLA4 0.056 0.65 0.655
AKT1 IRS1 0.535 0 0.535
AKT1 CASP3 0.475 0 0.475
AKT1 CASP9 0.231 0.9 0.919
AKT1 HSP90AA1 0.946 0.9 0.994
AKT1 PIK3CG 0.184 0.9 0.914
AKT1 LMNA 0.605 0 0.605
AKT1 MCLA1 0 0.9 0.9
AKT1 CD40LG 0.056 0.9 0.901
AKT1 JUN 0.057 0.8 0.803
AKT1 AR 0.87 0 0.87
AKT1 INS 0 0.9 0.9




AKT1 CDKN1A 0.789 0.9 0.978
AKT1 CREB1 0.27 0.9 0.923
AKT1 SOD2 0 0.9 0.9
ALB NCOA2 0 0.65 0.65
APP MAPK1 0.086 0.6 0.619
APP MMP2 0.464 0 0.463
APP TGFB1 0.734 0 0.734
APP PON1 0 0.72 0.72
APP EGFR 0.642 0 0.642
APP NPPA 0 0.5 0.499
APP PRSS1 0.651 0 0.651
APP INS 0 0.5 0.499
APP COL4A1 0.451 0 0.451
APP HSP90AA1 0.494 0 0.494
APP RELA 0 0.9 0.9
APP CASP3 0.682 0 0.682
AR MAPK1 0.497 0 0.497
AR CCND1 0.839 0.9 0.983
AR MDM2 0.898 0 0.898
AR RB1 0.687 0.65 0.885
AR TP53 0.474 0 0.474
AR EGFR 0.698 0 0.698
AR PRKACA 0 0.9 0.9
AR HSP90AA1 0.884 0.9 0.987
AR JUN 0.499 0 0.499
AR RELA 0.489 0 0.489
AR NCOA2 0.977 0.9 0.997
BCL2L1 MAPK1 0 0.9 0.9
BCL2L1 TP53 0.977 0.9 0.997
BCL2L1 PRKACA 0 0.9 0.9
BCL2L1 MCL1 0.5 0.9 0.947
BCL2L1 CASP9 0.724 0 0.724
BIRCS CCND1 0 0.9 0.9
BIRCS TP53 0 0.9 0.9
BIRC5 CASP3 0.567 0 0.567
BIRC5 CASP7 0.729 0 0.729
BIRC5 CASP9 0.771 0 0.771
CASP3 MAPK1 0.057 0.8 0.803
CASP3 MDM2 0.875 0 0.875
CASP3 RB1 0.488 0.9 0.946
CASP3 MET 0.609 0 0.609
CASP3 CASP7 0.271 0.9 0.923
CASP3 TOP1 0.263 0.9 0.923




CASP3 CASP9 0.87 0.9 0.986
CASP3 CDKN1A 0.77 0.8 0.952
CASP7 RB1 0.675 0 0.675
CASP7 CASP9 0.271 0.9 0.923
CASP9 MAPK1 0.282 0.9 0.925
CCL2 RELA 0.486 0.8 0.892
CCL2 JUN 0 0.9 0.9
CCL2 IL4 0 0.9 0.9
CCL2 IL10 0 0.9 0.9
CCL2 TNF 0 0.9 0.9
CCL2 IL1B 0 0.9 0.9
CCL2 IL6 0 0.9 0.9
CCNBA1 CCND1 0.078 0.9 0.903
CCNBA1 RB1 0.547 0 0.547
CCNBA1 LMNA 0 0.9 0.9
CCNBA1 PCNA 0.685 0.36 0.789
CCNB1 CDK4 0.23 0.9 0.919
CCNBH1 CDKN1A 0.898 0.9 0.989
CCND1 HNF1A 0 0.9 0.9
CCND1 CREB1 0 0.9 0.9
CCND1 RELA 0.486 0.9 0.946
CCND1 JUN 0.27 0.9 0.923
CCND1 PCNA 0.783 0.9 0.977
CCND1 RB1 0.947 0.9 0.994
CCND1 CDKN1A 0.983 0.9 0.998
CCND1 CDK4 0.998 0.9 0.999
CD40LG NFKBIA 0.062 0.9 0.902
CD40LG PIK3CG 0.056 0.9 0.901
CDA40LG TNF 0 0.6 0.6
CDA40LG RELA 0 0.9 0.9
CDK4 TP53 0.498 0 0.498
CDK4 HSP90AA1 0.889 0 0.889
CDK4 CDKN1A 0.985 0.9 0.998
CDK4 PCNA 0.98 0.9 0.997
CDK4 RB1 0.993 0.9 0.999
CDKN1A MDM2 0.872 0 0.872
CDKN1A RB1 0.37 0.9 0.934
CDKN1A TP53 0.968 0.9 0.996
CDKN1A HSP90AA1 0.27 0.6 0.695
CDKN1A MCLA1 0 0.9 0.9
CDKN1A JUN 0.27 0.9 0.923
CDKN1A PCNA 0.998 0.9 0.999
CDKN1A RELA 0.486 0 0.485




CDKN1A CREB1 0 0.9 0.9
COL4A1 MMP9 0.442 0 0.442
CREB1 MAPK1 0 0.9 0.9
CREB1 HMOX1 0 0.9 0.9
CREB1 TP53 0.805 0 0.805
CREB1 NOS3 0 0.9 0.9
CREB1 PRKACA 0.487 0.9 0.946
CREB1 JUN 0.492 0.9 0.947
CREB1 IL6 0 0.9 0.9
CREB1 IL10 0 0.9 0.9
CREB1 VEGFA 0.27 0.9 0.923
EGFR MAPK1 0.44 0.9 0.941
EGFR IL2 0 0.6 0.6
EGFR IFNG 0 0.6 0.6
EGFR IL4 0 0.6 0.6
EGFR MDM2 0 0.6 0.6
EGFR ERBB2 0.982 0.9 0.998
EGFR PRKACA 0.487 0 0.487
EGFR INSR 0.107 0.5 0.534
EGFR LMNA 0.486 0 0.485
EGFR PTPN22 0.682 0 0.682
EGFR IL10 0 0.6 0.6
EGFR IL6 0 0.6 0.6
EGFR IGF1 0 0.6 0.6
EGFR INS 0 0.8 0.8
EGFR VEGFA 0 0.6 0.6
EGFR MET 0.887 0 0.887
EGFR IRS1 0.251 0.6 0.687
EGFR HSP90AA1 0.884 0.9 0.987
ERBB2 IRS1 0.251 0.6 0.687
ERBB2 INS 0 0.6 0.6
ERBB2 PRKACA 0 0.9 0.9
ERBB2 VEGFA 0 0.6 0.6
ERBB2 IGF1 0 0.6 0.6
ERBB2 IL6 0 0.9 0.9
ERBB2 HSP90AA1 0.907 0.9 0.99
FN1 MAPK1 0 0.6 0.6
FN1 IL4 0 0.9 0.9
FN1 IGF1 0 0.9 0.9
FN1 IRS1 0 0.9 0.9
FN1 PRKACA 0 0.9 0.9
FN1 LMNA 0.074 0.6 0.613
HMOX1 IL4 0 0.9 0.9




HMOX1 JUN 0 0.9 0.9
HNF1A MAPK1 0 0.9 0.9
HNF1A HNF4A 0.241 0.9 0.92
HNF4A TP53 0.43 0 0.43
HNF4A NCOA2 0.831 0 0.831
HSP90AA1 MAPK1 0.365 0.9 0.933
HSP90AA1 IL2 0 0.9 0.9
HSP90AA1 IFNG 0 0.9 0.9
HSP90AA1 MDM2 0.675 0 0.675
HSP90AA1 RB1 0.128 0.9 0.909
HSP90AA1 TP53 0.899 0.9 0.989
HSP90AA1 NOS3 0.76 0.9 0.974
HSP90AA1 PRKACA 0.654 0.9 0.963
HSP90AA1 MET 0.55 0 0.55
HSP90AA1 MCLA1 0.128 0.9 0.909
HSP90AA1 VEGFA 0.27 0.9 0.923
HSP90AA1 NLRP3 0.27 0.8 0.847
ICAM1 RELA 0.681 0 0.681
ICAM1 IL10 0 0.9 0.9
IFNG LEPR 0 0.6 0.6
IFNG RELA 0 0.9 0.9
IFNG JUN 0 0.9 0.9
IGF1 MAPK1 0 0.9 0.9
IGF1 MMP2 0 0.9 0.9
IGF1 MET 0 0.6 0.6
IGF1 MMP1 0 0.9 0.9
IGF1 IRS1 0 0.9 0.9
IGF1 INS 0 0.8 0.8
IGF1 INSR 0.945 0.8 0.988
IL10 MMP2 0 0.9 0.9
IL10 TGFB1 0 0.9 0.9
IL10 IL1RN 0 0.9 0.9
IL10 IL1B 0 0.9 0.9
IL10 MMP1 0 0.9 0.9
IL10 LEPR 0 0.6 0.6
IL10 MMP9 0 0.9 0.9
IL10 TNF 0 0.9 0.9
IL10 VEGFA 0 0.9 0.9
IL1B IL4 0 0.9 0.9
IL1B IL1RN 0 0.9 0.9
IL1B JUN 0 0.8 0.8
IL1B RELA 0 0.9 0.9
IL1B TNF 0 0.5 0.499




IL1B NLRP3 0 0.8 0.8
IL1B IL6 0 0.9 0.9
IL2 MAPK1 0 0.9 0.9
IL2 LEPR 0 0.6 0.6
IL2 IRS1 0 0.9 0.9
IL2 JUN 0.27 0.9 0.923
IL2 RELA 0.486 0.9 0.946
IL4 LEPR 0 0.6 0.6
IL4 IRS1 0 0.9 0.9
IL4 RELA 0 0.9 0.9
IL4 JUN 0 0.9 0.9
IL4 IL6 0 0.9 0.9
IL4 TNF 0 0.9 0.9
IL6 MAPK1 0 0.9 0.9
IL6 MMP2 0 0.9 0.9
IL6 TGFB1 0 0.9 0.9
IL6 MMP1 0 0.9 0.9
IL6 LEPR 0.076 0.6 0.614
IL6 JUN 0 0.9 0.9
IL6 MMP9 0 0.9 0.9
IL6 RELA 0.27 0.9 0.923
IL6 VEGFA 0 0.9 0.9
IL6 TNF 0 0.9 0.9
INS RB1 0.463 0 0.463
INS INSR 0.972 0.9 0.997
INS IRS1 0 0.9 0.9
INS MET 0 0.6 0.6
INS NPPA 0 0.5 0.499
INSR VEGFA 0 0.6 0.6
INSR IRS1 0.922 0.9 0.991
IRS1 MAPK1 0.213 0.9 0.917
IRS1 LEPR 0 0.6 0.6
IRS1 MET 0.132 0.6 0.637
IRS1 PIK3CG 0.391 0.8 0.872
JUN MAPK1 0.867 0.9 0.986
JUN NFKBIA 0 0.9 0.9
JUN TGFB1 0 0.9 0.9
JUN RB1 0.486 0.9 0.946
JUN TP53 0.149 0.6 0.645
JUN PPARG 0.066 0.9 0.902
JUN NOS3 0 0.9 0.9
JUN PRKACA 0 0.8 0.8
JUN MMP1 0.628 0 0.628




JUN MMP9 0.486 0 0.485
JUN VEGFA 0.182 0.9 0.914
JUN TNF 0 0.9 0.9
JUN RELA 0.481 0.9 0.945
KLF11 MAPK1 0.514 0 0.514
LMNA MAPK1 0.251 0.6 0.687
LMNA RB1 0.75 0 0.75
MAPK1 MCL1 0.463 0 0.463
MAPK1 PPARG 0.699 0 0.699
MAPK1 PRKACA 0.18 0.8 0.828
MAPK1 MET 0.148 0.9 0.911
MAPK1 TGFB1 0.058 0.9 0.901
MAPK1 RB1 0.213 0.9 0.917
MAPK1 RELA 0.118 0.9 0.908
MAPK1 NFKBIA 0.134 0.9 0.909
MAPK1 TP53 0.876 0.8 0.974
MCL1 TP53 0.298 0.9 0.926
MDM2 PCNA 0.486 0 0.485
MDM2 RB1 0.881 0.9 0.987
MDM2 TP53 0.998 0.9 0.999
MET VEGFA 0 0.6 0.6
MMP1 MMP2 0 0.9 0.9
MMP1 TGFB1 0 0.9 0.9
MMP1 PRSS1 0 0.9 0.9
MMP1 MMP9 0 0.9 0.9
MMP1 VEGFA 0 0.9 0.9
MMP2 MMP9 0 0.9 0.9
MMP2 VEGFA 0 0.9 0.9
MMP2 TGFB1 0.634 0.9 0.961
MMP9 TGFB1 0.634 0.9 0.961
MMP9 PRSS1 0 0.9 0.9
MMP9 VEGFA 0 0.9 0.9
NCOA2 PPARG 0.954 0.9 0.995
NFKBIA PRKACA 0.056 0.8 0.803
NFKBIA TP53 0.615 0 0.615
NFKBIA TNF 0.27 0.9 0.923
NFKBIA RELA 0.998 0.9 0.999
NLRP3 RELA 0 0.9 0.9
NOS3 PRKACA 0.154 0.9 0.911
NOS3 VEGFA 0 0.9 0.9
PCNA RB1 0 0.9 0.9
PCNA TP53 0.486 0.65 0.812
PCNA TOP1 0.955 0 0.955




PPARG TGFB1 0 0.9 0.9
PPARG RB1 0.297 0.9 0.926
PPARG TP53 0.292 0.65 0.741
PPARG TNF 0 0.9 0.9
PPARG SLC2A4 0.056 0.9 0.901
PPARG RELA 0.768 0.9 0.975
PRKACA VEGFA 0 0.9 0.9
PRKACA RELA 0.767 0.9 0.975
PTGES PTGS1 0 0.9 0.9
PTGES PTGS2 0 0.9 0.9
PTGS1 PTGS2 0.27 0.8 0.847
PTGS2 TP53 0.874 0 0.874
RB1 TP53 0.486 0.9 0.946
RELA TGFB1 0 0.9 0.9
RELA TP53 0.451 0 0.451
RELA SOD2 0 0.9 0.9
RELA TNF 0.501 0.9 0.948
SLC2A1 TP53 0.13 0.8 0.818
SLC2A1 SLC2A4 0 0.8 0.8
TGFB1 VEGFA 0 0.5 0.499
TOP1 TP53 0.735 0 0.735
TOP1 TOP2A 0.919 0 0.919
Supplementary Table 4 The venn analysis of important PPl networthrough MCC, MNC, DMNC
algorithm
DMNC MNC MCC|DMNC | MCC|MNC DMNC|MNC | MCC|DMNC|MNC
MCL1 APP CCL2 JUN ERBB2 TP53
NOS3 CASP3 CDK4 IL6 RB1
PPARG INS IL10 RELA TNF
NFKBIA CCNB1 AKT1 IL1B
INSR IL4 AR
AGER MAPK1 CDKN1A
BIRC5 HSP90AA1 TGFB1
CD40LG VEGFA MMP1
BCL2L1 EGFR MMP9
IL2 IRS1 MDM2
MET PRKACA MMP2
CREBH1 PCNA
CCND1

IGF1




Supplementary Table 5 The list of top 20 GO term

co
category Term ID ¢ p_value Rich_factor
un

G0:190470 | positive regulation of vascular

BP ) ) 5| 4.43E-08 | 0.089285714
7 smooth muscle cell proliferation
G0:001989 o

MF 9 enzyme binding 7 1.13E-07 | 0.017948718
GO0:000193 | positive regulation of protein

BP , 6 | 1.81E-07 | 0.028301887
4 phosphorylation
GO0:001062 | positive regulation of gene

BP . 7| 5.69E-07 | 0.013333333
8 expression
GO0:000012 | negative regulation of transcription

BP 8 | 1.05E-06 | 0.008221994
2 from RNA polymerase Il promoter
G0:005172 )

BP 5 regulation of cell cycle 6| 1.48E-06 | 0.018518519
G0:009742 | | )

BP 1 liver regeneration 4 | 2.69E-06 | 0.095238095
G0:004594 | positive regulation of transcription

BP 8| 4.54E-06 | 0.00661157
4 from RNA polymerase |l promoter

positive regulation of pri-miRNA

G0:190289 o

BP 5 transcription from RNA polymerase 4 5.15E-06 | 0.076923077

Il promoter

G0:004349 L . .

BP 1 protein kinase B signaling 4 5.15E-06 | 0.076923077
GO0:007146 | cellular response to xenobiotic

BP , 4| 1.01E-05 | 0.061538462
6 stimulus
G0:004866 | positive regulation of smooth

BP , , 4 | 1.27E-05 | 0.057142857
1 muscle cell proliferation
G0:003033 - . S

BP 5 positive regulation of cell migration 5| 2.21E-05 | 0.018939394
G0:000726 o )

BP 5 Ras protein signal transduction 4 | 2.70E-05 | 0.044444444
G0:004249

BP 3 response to drug 5 3.32E-05 | 0.017064846
G0:200067 | positive regulation of transcription

BP ) o 3| 4.36E-05 0.2
9 regulatory region DNA binding
GO0:001062 | negative regulation of gene

BP i 5| 4.46E-05 | 0.015822785
9 expression
GO0:004306 | positive regulation of apoptotic

BP 5| 5.40E-05 | 0.015060241
5 process
G0:004589 | positive regulation of transcription,

BP 6 | 7.28E-05 | 0.008287293
3 DNA-templated
G0:003030 ) )

BP negative regulation of cell growth 4 | 7.72E-05 0.03125
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Supplementary Table 6 The list of top 20 KEGG pathway

ategory ID Term count p_value Rich_factor
KEGG | hsa05215 | Prostate cancer 8 4.20E-11 | 0.082474227
KEGG | hsa01522 Endocrine resistance 8 4.52E-11 | 0.081632653
KEGG | hsa05205 | Proteoglycans in cancer 9 1.53E-10 | 0.043902439
KEGG | hsa05200 | Pathways in cancer 1 2.85E-10 | 0.020715631
KEGG | hsa04110 | Cell cycle 7 1.92E-08 | 0.05511811
KEGG | hsa05218 | Melanoma 6 5.51E-08 | 0.083333333
KEGG | hsa05214 | Glioma 6 6.78E-08 0.08
KEGG | hsa05220 | Chronic myeloid leukemia 6 7.25E-08 | 0.078947368
KEGG | hsa05161 Hepatitis B 7 8.27E-08 | 0.043209877
KEGG | hsa05163 | Human cytomegalovirus infection 7 5.81E-07 | 0.031111111
KEGG | hsa04218 | Cellular senescence 6 2.65E-06 | 0.038461538
KEGG | hsa04115 | p53 signaling pathway 5 3.88E-06 | 0.068493151
KEGG | hsa05212 | Pancreatic cancer 5 4.56E-06 | 0.065789474
KEGG | hsa05169 | Epstein-Barr virus infection 6 9.43E-06 | 0.02970297
AGE-RAGE signaling pathway in
KEGG | hsa04933 , ) o 5 1.37E-05 0.05
diabetic complications
KEGG | hsaostes | uman T-cellleukemiavirus 1 6| 1.49E-05 | 0.027027027
infection
KEGG | hsa04068 | FoxO signaling pathway 5 3.97E-05 | 0.038167939
KEGG | hsa0satg | - shearstressand 5|  5.01E-05 | 0.035971223
atherosclerosis
KEGG | hsa05224 | Breast cancer 6.24E-05 | 0.034013605
KEGG | hsa05226 | Gastric cancer 6.57E-05 | 0.033557047




