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Supplementary materials

Supplementary materials and methods

Random walk in the heterogeneous network

1.	 Determination of initial probability 
0p

In the initial probability 0,p  probability 1 was assigned to the 

seed nodes, and probability 0 was assigned to other vertices, 

forming the drug network 
0h  and the protein network 

0.v  

Given that we added disease nodes, the initial probability of 

disease network 
0u  is a zero vector containing no seed nodes. 

Hence, the initial probability of the heterogeneous network 

can be represented as:
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2.	 Construction of transition matrix M

In the transition matrix M, ,
disease disease
M −  −protein protein

M  and 

−drug drug
M  are inter-transition matrices representing the prob-

ability of the transition from one disease/protein/drug to 

another disease/protein/drug node. −disease protein
M  is the transi-

tion matrix from the disease network to the protein network, 

whereas −protein disease
M  is the transition matrix from the pro-

tein network to the disease network. Similarly, −protein drug
M  is 

the transition matrix from the protein network to the drug 

network, whereas −drug protein
M  is the transition matrix from the 

drug network to the protein network.

The transition probability from vertex disease i to protein j 

was defined as:
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The transition probability from vertex protein i to disease j 

was defined as:
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The transition probability from vertex drug i to protein j was 

defined as:
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The transition probability from vertex protein i to drug j was 

defined as:
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The transition probability from vertex protein i to protein j 

was defined as:
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The transition probability from vertex drug i to drug j was 

defined as:
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The transition probability from vertex disease i to disease j was 

defined as:
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In the first strategy, −disease drug
M  and −drug disease

M  were set as 

zero matrices. However, in the second strategy, the transition 

probability from vertex drug i to disease j was defined as:
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The transition probability from vertex disease i to drug j was 

defined as:
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Then the random walk can be implemented on the heteroge-

neous network based on the transition matrix M.

The parameter optimization process

Random walk differs from many other machine learning algo-

rithms in that it does not have a loss function during the iter-

ation. Consequently, it can measure only the final accuracy by 

cross validation after computing and ranking. Thus, normal 
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parameter optimization cannot be directly implemented. In this 

research, we selected as many different parameter combinations 

as possible within our computing power and used AUC values 

to measure which parameters combination were optimal.

Here, the weight of drug network a was preferentially given 

a higher proportion (more than 0.5), according to previous 

studies1,2. The random walk model implemented for drug 

repurposing has been demonstrated to be robust to the selec-

tion of r; therefore, only 3 values between 0 and 1 (0.3, 0.5, and 

0.7) were chosen to test whether the robustness still functions 

in our model. The results showed that our model was robust 

to the selection of r (AUC value difference ≤ 0.01). Therefore, 

we chose r = 0.7 because it had the best performance in both 

previous studies and our research.

Enrichment analysis for differentially 
expressed proteins

The log2-transformed value of each reporter ion intensity (cor-

rected) was obtained. The SVA package was applied to remove 

batch effects (Supplementary Figure S7). Then the data were 

imported into Perseus v1.6.1.3 for statistical analysis. The pro-

cessed intensities were normalized, and two-tailed t-tests were 

performed as described previously3. Proteins meeting signifi-

cance criteria were subjected to analysis with the Database for 

Annotation, Visualization and Integrated Discovery (DAVID 

6.8) tools with the total human genome information as the 

background. On the basis of fold change, the proteins with 

significant differences were classified into 2 data sets: the 

upregulated data set (fold change >1.2) and downregulated 

data set (fold change <0.83). Kyoto Encyclopedia of Genes and 

Genomes (KEGG) pathway analysis was used to investigate 

the molecular mechanisms. The adjusted P value (Benjamini−

Hochberg correction) cutoff was 0.05.

Network analysis

Cytoscape (version 3.6.1) software based on the STRING data-

base (version 10.5) was used to analyze protein−protein inter-

actions and the downregulated proteins4,5. Interactions with 
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Figure S1  Metformin was chosen as a positive control for the selected drugs in breast cancer cell lines, a prostate cancer cell line, and a 
gastric cancer cell line. (A)–(D) Compared with DMSO, metformin had dose-dependent antiproliferative effects on breast cancer cell lines, a 
prostate cancer cell line, and a gastric cancer cell line. Data are presented as the mean ± SEM (n = 3). Statistical significance was calculated 
with the Kruskal-Wallis test and Dunn’s test (multiple comparisons among treatment groups and controls). One asterisk indicates P < 0.05, 2 
asterisks indicate P < 0.01, and 3 asterisks indicate P < 0.001. NS represents no statistical significance.
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an interaction score ≥0.7 and active interaction sources from 

experiments and databases were exported from STRING for 

Cytoscape analysis.

Analysis of drug-compound similarity in 
mechanism

Connectivity Map (CMAP) of the Broad Institute Drug 

Repurposing Hub (https://clue.io), data version 1.1.1.2 and 

software version 1.1.1.33, was used for further analysis of com-

pound similarity on the basis of gene-expression profiling. 

CMAP reveals connections among small molecules by meas-

uring the similarity of transcriptional responses to pertur-

bation in different human cell lines6. We extracted the items 

in “Compound” for nifedipine and nortriptyline. The score 

threshold was set at 99.
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Figure S2  The model predicted low-ranking drugs (chlorpropamide, tolazoline, tiaprofenic acid, and decamethonium) showed no significant 
inhibitory effects on the respective cancer cell lines, even at a high concentration of 100 µM. The MCF-7 and MDA231-LM2-4175 human 
breast cancer cell lines were selected for studying breast cancer; the LNCaP and DU145 human prostate cancer cell lines were selected for 
studying prostate cancer; and the MGC-803 cell line was selected for studying gastric cancer. The model predicted low-ranking drugs (chlor-
propamide, tolazoline, tiaprofenic acid, and decamethonium) showed no significant inhibitory effects on the respective cancer cell lines, even 
at a high concentration of 100 µM. Data are presented as the mean ± SEM (n = 3). Statistical significance was calculated with the Kruskal-Wallis 
test and Dunn’s test (multiple comparisons among treatment groups and controls). One asterisk indicates P < 0.05, 2 asterisks indicate P < 
0.01, and 3 asterisks indicate P < 0.001. NS represents no statistical significance.

https://clue.io),
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Figure S3  Pearson correlation analysis was performed to evaluate the data quality. Pearson correlation of protein intensities in response to 
DMSO (A), nifedipine (B), nortriptyline (C), and metformin (D) treatment between 2 biological replicates.
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Figure S4  The average body weight changes in mice treated with vehicle (saline solution), or a single dose of 5-FU (50 mg/kg), nortriptyline 
(30 mg/kg), or nifedipine (50 mg/kg) intraperitoneally (n = 8 per group). Data are presented as the mean ± SEM.
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Figure S5  The PAD database interface. The prediction results of the full model were uploaded to the PAD database, which enabled ranking 
of queries for 1,419 drugs and 4,096 diseases.
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Figure S6  Possible mechanisms of nortriptyline. The cytotoxicity of nortriptyline might be due to its effects on cell cycle progression. 
Nortriptyline downregulates the expression of Rb, thus potentially affecting the Rb/E2F complex and consequently inhibiting the expression 
of E2F target genes. In addition, nortriptyline significantly downregulates CDK1. In summary, cell cycle arrest might contribute to the nortrip-
tyline-induced cytotoxicity.
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Figure S7  The SVA package was applied to remove batch effects. (A) Distribution of log2 (intensity) of 4 groups (DMSO, nifedipine, nortrip-
tyline, and metformin) before removal of batch effects. (B) Distribution of log2 (intensity) of 4 groups (DMSO, nifedipine, nortriptyline, and 
metformin) after removal of batch effects.
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Table S1  The known drug-disease relationships from KEGG

DrugBank ID   Disease MeSH ID

DB00997   D006689

DB00290   D006689

DB00570   D006689

DB00851   D006689

DB00773   D006689

DB00541   D006689

DB00635   D006689

DB00531   D006689

DB01168   D006689

DB00945   D013920

DB01005   D013920

DB00999   D006973

DB00310   D006973

DB00524   D006973

DB00808   D006973

DB00695   D006973

DB00903   D006973

DB00887   D006973

DB00214   D006973

DB00421   D006973

DB00594   D006973

DB00700   D006973

DB01193   D006973

DB00335   D006973

DB00612   D006973

DB01136   D006973

DB00598   D006973

DB00264   D006973

DB01203   D006973

DB01359   D006973

DB00960   D006973

DB00571   D006973

DB00373   D006973

DB00542   D006973

DB01197   D006973

DB00584   D006973

DrugBank ID   Disease MeSH ID

DB00492   D006973

DB00722   D006973

DB00691   D006973

DB00881   D006973

DB00178   D006973

DB00519   D006973

DB00661   D006973

DB00796   D006973

DB00876   D006973

DB01029   D006973

DB00678   D006973

DB01013   D011565

DB00443   D011565

DB00596   D011565

DB00223   D011565

DB02300   D011565

DB00936   D011565

DB00799   D011565

DB00864   D011565

DB00459   D011565

DB00091   D011565

DB00563   D011565

DB00125   C565128

DB00152   D007888

DB00126   D007888

DB00583   D007888

DB00666   D007889

DB00338   D057765

DB00448   D057765

DB00213   D057765

DB00736   D057765

DB01129   D057765

DB00588   D057765

DB01222   D057765

DB00635   D000224

DB00741   D000224

Table S1  Continued
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DrugBank ID   Disease MeSH ID

DB01234   D000224

DB00687   D000224

DB00619   D008579

DB01005   D008579

DB00104   D008579

DB00959   D001249

DB00860   D001249

DB00635   D001249

DB00938   D001249

DB00983   D001249

DB01222   D001249

DB01003   D001249

DB00716   D001249

DB00471   D001249

DB00549   D001249

DB00744   D001249

DB00277   D001249

DB00394   D001249

DB00180   D001249

DB00764   D001249

DB00620   D001249

DB01291   D001249

DB00332   D001249

DB00583   C538324

DB00997   D018232

DB00851   D018232

DB01181   D018232

DB00619   D018232

DB01268   D018232

DB00997   D018234

DB00851   D018234

DB01181   D018234

DB00619   D018234

DB01268   D018234

DB00178   C535507

DB00966   C535507

DrugBank ID   Disease MeSH ID

DB00678   C535507

DB00451   D003409

DB00125   C567192

DB00451   C563206

DB00666   D011629

DB00666   C536961

DB01119   D006946

DB00635   D020275

DB01164   D004062

DB02300   D004062

DB00136   D004062

DB01436   D004062

DB00264   D000787

DB00335   D000787

DB00612   D000787

DB00343   D000787

DB00661   D000787

DB00883   D000787

DB01020   D000787

DB00243   D000787

DB01039   D000326

DB00227   D000326

DB01013   D010392

DB00959   D004660

DB00864   D004660

DB00877   D001254

DB00997   D018208

DB00851   D018208

DB01181   D018208

DB00619   D018208

DB01268   D018208

DB00396   C537919

DB00624   C537919

DB00783   C537919

DB00188   D009101

DB01234   D009101

Table S1  Continued Table S1  Continued
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DrugBank ID   Disease MeSH ID

DB01041   D009101

DB00480   D009101

DB00635   D009101

DB00421   D001477

DB00384   D001477

DB00328   D001477

DB00550   C563786

DB00199   C536174

DB00541   D054198

DB00635   D054198

DB00694   D054198

DB00563   D054198

DB00531   D054198

DB00997   D054198

DB01234   D054198

DB00987   D054198

DB01033   D054198

DB00451   D050031

DB00641   D050031

DB00819   D050030

DB01144   D050030

DB00136   D053098

DB02701   C536081

DB00627   C536081

DB00413   D012148

DB00996   D012148

DB00980   D007319

DB00656   D007319

DB00583   C536778

DB00133   C567032

DB00145   C567032

DB00687   D011546

DB00695   D011546

DB01393   D006952

DB01039   D006952

DB00175   D006952

DrugBank ID   Disease MeSH ID

DB01393   D006954

DB01039   D006954

DB00035   D020790

DB00564   D000795

DB00909   D004831

DB00349   D004831

DB00829   D004831

DB00555   D004831

DB00593   D004831

DB01202   D004831

DB00515   D015266

DB00773   D015266

DB00997   D015266

DB00694   D015266

DB00445   D015266

DB01177   D015266

DB00385   D015266

DB00290   D015266

DB00531   D015266

DB00819   C567753

DB00195   C567753

DB01194   C567753

DB00521   C567753

DB00869   C567753

DB00654   C567753

DB01210   C567753

DB01085   C567753

DB00373   C567753

DB00287   C567753

DB00480   C535323

DB00653   C566593

DB00619   D015464

DB01222   D003424

DB00515   D013736

DB00773   D013736

DB00290   D013736

Table S1  Continued Table S1  Continued
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DrugBank ID   Disease MeSH ID

DB01181   D013736

DB00433   D012559

DB00850   D012559

DB00477   D012559

DB00623   D012559

DB00531   D017728

DB00997   D017728

DB00541   D017728

DB00635   D017728

DB00695   D007177

DB00531   D016411

DB00997   D016411

DB00541   D016411

DB00635   D016411

DB01137   D011778

DB01208   D011778

DB00254   D011778

DB01611   D011778

DB01165   D011778

DB00487   D011778

DB01045   D011778

DB00608   D011778

DB00396   D017436

DB00624   D017436

DB00783   D017436

DB00162   D012174

DB00343   D012174

DB00541   D012175

DB00773   D012175

DB00242   D007943

DB00531   D020522

DB00997   D020522

DB00541   D020522

DB00635   D020522

DB00188   D020522

DB00126   D000474

DrugBank ID   Disease MeSH ID

DB00373   D013341

DB00654   D013341

DB00776   D013341

DB01202   D013341

DB01174   D013341

DB00273   D013341

DB01080   D013341

DB00945   D013341

DB00515   D008527

DB00531   D008527

DB00541   D008527

DB01030   D008527

DB00125   C535598

DB00133   C566618

DB00643   D014257

DB00518   D014257

DB00515   D008654

DB00642   D008654

DB00441   D008654

DB01016   D003924

DB00331   D003924

DB00284   D003924

DB01132   D003924

DB00731   D003924

DB00379   D003929

DB00476   D003929

DB00230   D003929

DB01029   D003928

DB00678   D003928

DB00741   D017285

DB00443   D017285

DB06151   D017114

DB00091   D006086

DB00864   D006086

DB00563   D006086

DB00688   D006086

Table S1  Continued Table S1  Continued
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DrugBank ID   Disease MeSH ID

DB00959   D006086

DB00635   D006086

DB00993   D006086

DB00635   D016553

DB01234   D016553

DB00515   D009303

DB00544   D009303

DB01229   D009303

DB01248   D009303

DB00181   D054069

DB00140   D054069

DB00583   D054069

DB00675   D016889

DB00515   D016889

DB00997   D016889

DB01229   D016889

DB00544   D018281

DB00428   D018281

DB00441   D018281

DB00945   D016736

DB00398   D013964

DB01268   D013964

DB00653   C537152

DB00999   D006333

DB00524   D006333

DB00310   D006333

DB00727   D006333

DB01234   C536447

DB00741   D000312

DB01234   D000312

DB00860   D000312

DB00687   D000312

DB00555   D020754

DB01229   D010051

DB01248   D010051

DB00515   D010051

DrugBank ID   Disease MeSH ID

DB00441   D010051

DB01030   D010051

DB00531   D010051

DB00773   D010051

DB00746   D006432

DB01082   D011552

DB00798   D011552

DB03615   D011552

DB00452   D011552

DB00169   D014820

DB00443   D014820

DB01234   D014820

DB00583   C535541

DB00515   D009062

DB00544   D009062

DB01229   D009062

DB01248   D009062

DB00641   D054078

DB00152   D008375

DB00451   C564608

DB00763   D013971

DB00997   D006528

DB00945   D009203

DB00571   D009203

DB00584   D009203

DB00641   D009203

DB00727   D009203

DB00811   D006526

DB00763   D006980

DB01229   D010534

DB00515   D010534

DB00437   D007926

DB00415   D011008

DB01053   D011008

DB00417   D011008

DB00713   D011008
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DrugBank ID   Disease MeSH ID

DB01327   D011008

DB00493   D011008

DB01212   D011008

DB00535   D011008

DB00199   D011008

DB01211   D011008

DB00778   D011008

DB00207   D011008

DB01165   D011008

DB00537   D011008

DB00487   D011008

DB00467   D011008

DB01059   D011008

DB00978   D011008

DB01137   D011008

DB00685   D011008

DB00218   D011008

DB01208   D011008

DB00860   D012594

DB00635   D012594

DB00959   D012594

DB00563   D012594

DB00531   D012595

DB00338   D012595

DB00213   D012595

DB01129   D012595

DB00736   D012595

DB00448   D012595

DB01240   D012595

DB01197   D012595

DB00584   D012595

DB00722   D012595

DB00790   D012595

DB00178   D012595

DB00881   D012595

DB00542   D012595

DrugBank ID   Disease MeSH ID

DB01340   D012595

DB00492   D012595

DB00519   D012595

DB01348   D012595

DB00691   D012595

DB00559   D012595

DB00851   D010282

DB00544   D010282

DB00531   D010282

DB00472   D020294

DB00908   D020294

DB01364   D020294

DB01001   D020294

DB00190   D010300

DB01235   D010300

DB00810   D010300

DB00915   D010300

DB00360   D010661

DB00441   D010190

DB00515   D010190

DB01229   D010190

DB00530   D010190

DB00544   D010190

DB00762   D010190

DB01068   D019305

DB01595   D019305

DB00349   D019305

DB00690   D019305

DB00593   D019305

DB01202   D019305

DB01174   D006932

DB00419   D005776

DB00550   C566384

DB00328   D004374

DB01050   D004374

DB00379   D020967
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DrugBank ID   Disease MeSH ID

DB00819   D020967

DB00999   D020967

DB00495   D015658

DB00503   D015658

DB01393   D008072

DB01039   D008072

DB01200   D005687

DB00248   D005687

DB00437   C538228

DB01586   D008105

DB00715   D001008

DB01175   D001008

DB00829   D001008

DB01268   D002292

DB00398   D002292

DB00515   D002294

DB00997   D002294

DB00795   D013167

DB00125   D017241

DB00847   D009472

DB00959   D009471

DB00860   D009471

DB00993   D009471

DB00688   D009471

DB02701   D011928

DB00627   D011928

DB00443   D011928

DB01049   D011928

DB03904   C564491

DB01045   D007918

DB00845   D007918

DB00819   D020514

DB01144   D020514

DB00761   D020514

DB00125   C537622

DB00819   D020513

DrugBank ID   Disease MeSH ID

DB01144   D020513

DB00999   D020513

DB00379   D020513

DB01001   D020513

DB00396   D007006

DB00624   D007006

DB00783   D007006

DB01068   D020191

DB00313   D020191

DB00909   D020191

DB01202   D020191

DB00448   D005764

DB00501   D005764

DB01241   D015228

DB00159   D015228

DB00627   D015228

DB00091   D015352

DB00437   C538235

DB00959   D014607

DB00635   D014607

DB00860   D014607

DB00443   D014607

DB00091   D014607

DB00993   D014607

DB00175   D006949

DB00641   D006949

DB01095   D006949

DB01098   D006949

DB00973   D006949

DB01393   D006949

DB01039   D006949

DB00636   D006949

DB01599   D006949

DB00515   D002289

DB00361   D002289

DB00773   D002289
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DrugBank ID   Disease MeSH ID

DB01229   D002289

DB00441   D002289

DB00642   D002289

DB00515   D002280

DB00997   D002280

DB01200   C537437

DB01037   C537437

DB00165   C537437

DB00686   D018856

DB01062   D018856

DB00248   D003480

DB00648   D003480

DB01011   D003480

DB01026   D003480

DB00834   D003480

DB00257   D002177

DB01167   D002177

DB01026   D002177

DB01110   D002177

DB00928   D009190

DB01262   D009190

DB00531   D009447

DB00997   D009447

DB00515   D009447

DB00773   D009447

DB00379   D009224

DB00819   D009224

DB01035   D009224

DB01220   D006501

DB00136   D007011

DB01436   D007011

DB00741   D007018

DB01077   D007873

DB00720   D007873

DB00282   D007873

DB00630   D007873

DrugBank ID   Disease MeSH ID

DB01133   D007873

DB00710   D007873

DB00884   D007873

DB00399   D007873

DB00419   D052556

DB04841   C536589

DB00704   D000437

DB00659   D000437

DB00822   D000437

DB00181   D000437

DB00904   D000437

DB01104   D000437

DB00273   D000437

DB00619   D046152

DB01268   D046152

DB00843   D000544

DB00674   D000544

DB00989   D000544

DB01043   D000544

DB00635   D000542

DB00864   D001528

DB01080   C535803

DB00997   D012514

DB00694   D012514

DB00997   D012516

DB00515   D012516

DB01181   D012516

DB00563   D012516

DB00583   D008052

DB00741   D002819

DB00443   D002819

DB01234   D002819

DB00620   D002819

DB00959   D002819

DB00860   D002819

DB01380   D002819
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DrugBank ID   Disease MeSH ID

DB00997   D002813

DB00851   D002813

DB01181   D002813

DB00619   D002813

DB01268   D002813

DB00175   D005271

DB01095   D005271

DB01076   D005271

DB01098   D005271

DB00227   D005271

DB00641   D005271

DB00630   D005271

DB00399   D005271

DB00531   D009182

DB00997   D009182

DB00541   D009182

DB00635   D009182

DB00307   D009182

DB03904   D007645

DB00162   D007645

DB00819   C564234

DB00195   C564234

DB01194   C564234

DB00521   C564234

DB00869   C564234

DB00654   C564234

DB01210   C564234

DB01085   C564234

DB00373   C564234

DB00287   C564234

DB00443   D011695

DB00451   C536648

DB00348   D020176

DB00451   C562769

DB00158   D008591

DB00608   D008288

DrugBank ID   Disease MeSH ID

DB01087   D008288

DB00468   D008288

DB00358   D008288

DB01586   D015209

DB01393   D015209

DB00951   D014376

DB01045   D014376

DB01045   D002779

DB01586   D002779

DB01599   D014973

DB00635   D001172

DB00563   D001172

DB00795   D001172

DB01097   D001172

DB01017   D001172

DB00035   D018500

DB00583   D056693

DB01586   D003550

DB00847   D003554

DB00682   C563039

DB00121   D028921

DB00121   D028922

DB00571   D018879

DB00343   D018879

DB00640   D018879

DB00715   D016584

DB01104   D016584

DB00285   D016584

DB00458   D016584

DB00328   D006073

DB01394   D006073

DB00437   D006073

DB00635   D006073

DB00605   D006073

DB00945   D009080

DB00136   C564005
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DrugBank ID   Disease MeSH ID

DB00515   D009959

DB00544   D009959

DB00884   D010024

DB00481   D010024

DB00915   D007251

DB00811   D007251

DB00558   D007251

DB00198   D007251

DB00515   D012468

DB01229   D012468

DB00441   D012468

DB01204   D012468

DB00361   D012468

DB00997   D012468

DB00694   D012468

DB00445   D012468

DB01177   D012468

DB00385   D012468

DB00619   D012468

DB00317   D012468

DB01259   D012468

DB00165   C536254

DB00668   D000707

DB01001   D000707

DB01075   D000707

DB00863   D000707

DB00635   D000707

DB00959   D000707

DB00451   C562771

DB00451   C562770

DB00515   D004938

DB00544   D004938

DB01229   D004938

DB00583   C538167

DB00675   D001943

DB01217   D001943

DrugBank ID   Disease MeSH ID

DB01006   D001943

DB00990   D001943

DB00997   D001943

DB00531   D001943

DB01248   D001943

DB01229   D001943

DB00860   D005923

DB00091   D005923

DB00531   D005923

DB00181   D015419

DB01219   D015419

DB00697   D015419

DB01080   D013036

DB00531   D014890

DB00635   D014890

DB00993   D014890

DB00121   C537658

DB00313   D018887

DB00349   D018887

DB01068   D018887

DB00564   D018887

DB00635   D018887

DB00230   D009437

DB00321   D009437

DB00476   D009437

DB01047   D017449

DB01013   D017449

DB00620   D017449

DB00288   D017449

DB00547   D017449

DB01260   D017449

DB00158   D016135

DB00635   D017681

DB01005   D017681

DB00619   D017681

DB00515   D055752
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DrugBank ID   Disease MeSH ID

DB00773   D055752

DB00165   D006712

DB00541   D006391

DB00290   D006391

DB00531   D006391

DB00571   D006391

DB00997   D006394

DB00544   D006394

DB01181   D006394

DB00515   D006394

DB01229   D006394

DB00694   D006394

DB00445   D006394

DB01177   D006394

DB00385   D006394

DB00515   D007822

DB00544   D007822

DB01229   D007822

DB01248   D007822

DB00290   D010412

DB00515   D010412

DB00563   D010412

DB00544   D010412

DB01204   D009103

DB00993   D009103

DB00682   D020152

DB00175   D006938

DB01076   D006938

DB01098   D006938

DB01076   D006937

DB00973   D006937

DB00175   D006937

DB00641   D006937

DB00653   C537153

DB00190   D020734

DB01235   D020734

DrugBank ID   Disease MeSH ID

DB00494   D020734

DB00323   D020734

DB00413   D020734

DB00268   D020734

DB00248   D020734

DB00714   D020734

DB01367   D020734

DB01037   D020734

DB00915   D020734

DB00860   D019693

DB00993   D019693

DB00544   D015179

DB01101   D015179

DB00762   D015179

DB00531   D010235

DB00541   D010235

DB00851   D010235

DB00421   D053579

DB00384   D053579

DB00700   D053579

DB01013   D003876

DB00596   D003876

DB00443   D003876

DB00547   D003876

DB01047   D003876

DB00588   D003876

DB00620   D003876

DB00741   D003876

DB00764   D003876

DB00091   D003876

DB00993   D003876

DB00563   D003876

DB00688   D003876

DB00523   D003876

DB00860   D003876

DB00741   C565974
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DrugBank ID   Disease MeSH ID

DB01234   C565974

DB01045   D002006

DB00254   D002006

DB01137   D002006

DB01208   D002006

DB00759   D002006

DB00860   D009404

DB00091   D009404

DB00531   D009404

DB00541   D054218

DB00635   D054218

DB00694   D054218

DB00563   D054218

DB00531   D054218

DB00997   D054218

DB01234   D054218

DB00987   D054218

DB01033   D054218

DB00125   C537475

DB00125   C565375

DB00181   C536833

DB00140   C536833

DB00583   C536833

DB00811   D007835

DB00155   C562687

DB00136   C562688

DB01005   D011087

DB00882   D011085

DB00331   D011085

DB00140   C535737

DB00338   D016481

DB00213   D016481

DB01129   D016481

DB00736   D016481

DB01211   D016481

DrugBank ID   Disease MeSH ID

DB00653   C567127

DB00379   C538353

DB00819   C538353

DB00515   D002583

DB01229   D002583

DB01030   D002583

DB00441   D002583

DB00441   D001749

DB00515   D001749

DB00563   D001749

DB00570   D001749

DB00997   D001749

DB00350   D056734

DB00446   D014435

DB01059   D014435

DB01208   D014435

DB00262   D005910

DB01168   D005910

DB00541   D005910

DB00829   D003294

DB00564   D003294

DB01174   D003294

DB00252   D003294

DB00313   D003294

DB00360   D017827

DB00555   D017827

DB01273   D017827

DB00445   D013274

DB00515   D013274

DB00544   D013274

DB01248   D013274

DB00451   C564766

DB00501   D010437

DB00670   D010437

DB00338   D010437
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DrugBank ID   Disease MeSH ID

DB00564   C563475

DB00993   C536512

DB01033   C536512

DB00666   C562787

DB00104   D000172

DB00248   D000172

DB00675   D000172

DB00715   D010698

DB00176   D010698

DB01217   D004715

DB01006   D004715

DB00014   D004715

DB00666   D004715

DB00254   D008554

DB00446   D008554

DB00537   D008554

DB01165   D008554

DB00544   D005706

DB00997   D005706

DB00441   D005706

DB00502   D005879

DB01100   D005879

DB00158   D001139

DB00415   D008088

DB01015   D008088

DB00798   D008088

DB01393   D006950

DB00175   D006950

DB01599   D006950

DB00973   D006950

DB00544   D001005

DB00515   D001005

DB00997   D001005

DB00741   D003882

DB00443   D003882

DrugBank ID   Disease MeSH ID

DB00715   D009771

DB00472   D009771

DB01242   D009771

DB00502   D009771

DB00734   D009771

DB00091   D013262

DB00741   C564577

DB01234   C564577

DB00531   D012512

DB00541   D012512

DB00997   D012512

DB00851   D012512

DB00970   D012512

DB01181   D012512

DB00773   D012512

DB00440   D006105

DB01167   D006105

DB00936   D010916

DB00982   D010916

DB00459   D010916

DB02300   D010916

DB00563   D010916

DB00091   D010916

DB00993   D010916

DB00740   D000690

DB00906   D000690

DB00136   D006962

DB01012   D006962

DB00136   C562794

DB00421   D006929

DB00700   D006929

DB01073   D015451

DB00531   D015451

DB00531   D015459

DB00541   D015459
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DrugBank ID   Disease MeSH ID

DB00997   D015459

DB00635   D015459

DB00630   D010001

DB01077   D010001

DB00997   D018227

DB00851   D018227

DB01181   D018227

DB00619   D018227

DB01268   D018227

DB00531   D002051

DB00541   D002051

DB00997   D002051

DB00635   D002051

DB00254   D002690

DB00207   D002690

DB01165   D002690

DB01045   D002690

DB01611   D008180

DB00959   D008180

DB00635   D008180

DB00531   D008180

DB00688   D008180

DB00993   D008180

DB00531   D008181

DB00635   D008181

DB00864   D008181

DB01611   D008181

DB00615   D009165

DB01085   D012859

DB00185   D012859

DB00091   D012859

DB00997   D013584

DB00851   D013584

DB01181   D013584

DB00619   D013584

DrugBank ID   Disease MeSH ID

DB01268   D013584

DB00983   D029424

DB00938   D029424

DB00986   D029424

DB01077   D018212

DB00720   D018212

DB00282   D018212

DB00630   D018212

DB01133   D018212

DB00710   D018212

DB00884   D018212

DB00399   D018212

DB00745   D009290

DB00422   D009290

DB00182   D009290

DB00579   D009290

DB00230   D051474

DB00959   D009902

DB01259   D016518

DB00244   D003093

DB01222   D003093

DB00545   D009157

DB01122   D009157

DB01010   D009157

DB00443   D009157

DB00864   D009157

DB00091   D009157

DB00571   D006111

DB00763   D006111

DB00550   D006111
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