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About HN-DREP

The HN-DREP database is a platform that is dedicated to evaluating heterogeneous network-based drug
repositioning methods and predicting drug-disease associations. It provides an impartial assessment of
existing network-driven drug repositioning methods and consolidates predictions from various repositioning
methods. This summary represents the current stage of research on heterogeneous network-based drug
repositioning methods, which aims to promote the development of drug repositioning.

1. Homepage

The HN-DREP homepage briefly describes the database and research framework. It contains three main
sections: About HN-DREP, Research Framework, and Statistics.

® About HN-DREP: This section provides an introduction to HN-DREP, clarifying what it does, what
functions it provides, and what it means.(Fig. 1 @)

® Research Framework: This section is a framework for our evaluation of heterogeneous network-based
drug repositioning methods.(Fig. 1 @)

e Statistics: This section is the statistics of the data, including the methods evaluated, the datasets used,
the drugs included, the diseases, and the number of drug-disease associations predicted.(Fig. 2)
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© About HN-DREP - : -
-.———.ogeneous Network-based Drug Repositioning Evaluation and Prediction database(HN-DREP)

impartial 1t of existing n k-driven drug repositioning methods and consolidates predictions from various repositioning methods. This summary represents the current

The HN-DREP database is a platform that is dedicated to evaluating heterogeneous network-based drug repositioning methods and predicting drug-disease associations. It provides an
stage of research on heterogeneous network-based drug repositioning methods, which aims to promote the development of drug repositioning.
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Fig 1. The HN-DREP homepage

Statistics
Overview of Database
Methods Disease ID Type Datasets Diseases Drug-Disease associations
OMIM 5 4220 1805270
MeSH 3 2892 984676

MedGen 1 1229 874245

Disease Name 2 4552 3499069

Fig 2. The statistics section of the HN-DREP homepage

2. Browse

Clicking the button in the navigation bar will take you to the Browse page. The Browse page lists the
used drug repositioning methods and datasets in our evaluation. Click on the hyperlinks to access more
detailed information and the evaluation results.

2.1. Methods

® Users can directly browse all heterogeneous network-based drug repositioning methods used in our
evaluation in this page. This page gives the basic information for each method: languages, category,
algorithms, network, overall score, performance score, scalability score, workflow, and swipe the table
to the right to see more information, such as code address, doi number and method description etc.
You can also click on settings to show only what you choose and sort the methods the way you want.
(Fig. 3 @)
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* For more detailed method information, click on the corresponding method line to navigate to the
method detail page. (Fig. 3 ®)

© The method info block displays the basic method information shown in the Browse page.(Fig. 4
@)

© The method performance on all datasets block displays the basic dataset information and the
evaluation performance results of the method on this dataset, including AUC, AUPR, F1, AUC
Curve, AUPR Curve, Time usage and Memory Usage.(Fig. 4 ®)

© The Method Predicted Results block shows the prediction results of the methods for all datasets,
categorized according to the dataset. The page block shows only the first 100 prediction results
of the methods for each dataset with a prediction score greater than 0.5. If you want to get the
full results, you can get them on the download page.(Fig. 4 @)
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Fig 3. The Browse methods page of the HN-DREP
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Method Info [GhD]
HGIMC Languages MATLAB Matrix Completion
HGBI, bounded matrix completion, Gaussian radial eipartite network (6rug—disesse) o T 1] 0849163
basis, ADMM p: (drug Ove
Performance HANEEEEEEE 02629033 [ | | { | | 080509 Usability | | Ml o0s%
HGIMC is a heterogeneous graph inference with —
Dataset Used In
https://github.com/BioinformaticsCSU/HGIMC Description matrix completion method to predict potential _ Fdataset;Cdataset;Ydataset
Paper
indications for approved and novel drugs &=
Dois 10.1093/bicinformatics/btaa1024
HGIMC Performence On All Datasets 9 Evaluation Results
(1

Fdataset Numbers of 502 Numbers of disease 313
1933 Dois 10.1038/msb.2011.26
AUC AUPR 2]
AUC 0.9255 AUPR 0.9433 F1 0.6768
.
AUPR Curve !
H
*mecan
Time Memory
Time @ 14 Memory @ 07668
Method Predicted Results o Predicted Results
LL Fdataset Cdataset DNdataset LAGCN iDrug Ydataset LRSSL HDVD TLHGBI deepDR SCMFDD_L download
DrugName DrugBankID Disease Name OMIM ID MeSH ID Do ID MedGen ID
Fenofibrate DB01039 HYPOALPHALIPOPROTEINEMIA, PRIMARY, 1 = 09
. DEMENTIA/PARKINSONISM WITH NON-ALZHEIMER
Selegiline DBO01037 - 09
AMYLOID PLAQUES
Fluocinolone acetonide DB00591 DERMATITIS, ATOPIC, 3; ATOD3 - 09
Fluocinolone acetonide DB00591 DERMATITIS, ATOPIC, 5; ATOD5 - 09
Fluocinolone acetonide DB00591 DERMATITIS, ATOPIC, 4; AT - 09
Primidone DB00794 DENTATORUBRAL-PALLIDOLUYSIAN ATROPHY; DRPLA - 09
Rotigotine DB05271 PARALYSIS AGITANS, JUVENILE, OF HUNT 168100 - 09
Teniposide DBO0444 LEUKEMIA, CHRONIC LYMPHOCYTIC; CLL 151400 D015451 DOID: 1040 09
- BONE MINERAL DENSITY QUANTITATIVE TRAIT LOCUS 1;
Ibandronate DB00710 = 09
BMND1

Triamterene DB00384 NEPHROTIC SYNDROME, TYPE 4; NPHS4 25637 DOID:0080383 09
Lisuride DB00589 PARALYSIS AGITANS, JUVENILE, OF HUNT 168100 08
Profenamine DB00392 PARALYSIS AGITANS, JUVENILE, OF HUNT 168100 0.8

fdumethiazid DB00436 CITES, CHYLOUS 00 - 8

2.2. Datasets

® Users can directly browse all datasets we used by clicking on the Datasets button in Browse

Fig 4. The method detailed page of the HN-DREP

page. This

page gives the basic information for each dataset, including the dataset name, numbers of drug,
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numbers of disease, numbers of drug-disease associations and doi number.(Fig. 5 @)
* For more detailed dataset information, click on the corresponding dataset line to navigate to the
dataset detail page. (Fig. 5 ®)

© The dataset info block displays the basic dataset information.(Fig. 6 )

o The method performance on dataset block displays the basic method information and the
evaluation performance results of the method on this dataset, including AUC, AUPR, F1, AUC
Curve, AUPR Curve, Time usage and Memory Usage.(Fig. 6 ®)

© The Method Predicted Results block shows the prediction results of the methods on datasets,
categorized by the methods. The page block only shows the first 100 prediction results of the
method on each dataset with a prediction score greater than 0.5. If you wish to access the
complete results, you can find them on the download page.(Fig. 6 @)

~
'] | HN-DREP {@ Home &5 Browse i Evaluation Q Predict L Download & Help

— o Browse

View the used methods and datasets

Methods Datasets

Dataset Name Numbers of drug Numbers of disease Numbers of drug-disease associations Dois

62 409 2352
e Detailed page

1519 1220

Hataset 1490 4516 1008 10.1016/j.artmed.2014.1

1321 3966 111481 10.1371/journal

Fig 5. The Browse datasets page of the HN-DREP
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/@ HN-DREP @ Home & Browse
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Dataset Info [23]

Dataset Name Fdataset Numbers of drug 593 Numbers of disease 313

Numbers of drug-disease
1933 Dois 10.1038/msb.2011.26
associations

Method Performance On Fdataset

9 Evaluation Results

Vv MBiRW 11

Method Name MBIRW Languages MATLAB Category Network Propagation

Algorithms bi-random walk Network Bipartite network (drug—disease) Code Address httpsi//github.com)/bicinfomaticsCSU/MBIRW
a novel computational method, which utilizes some
comprehensive similarity measures and Bi-Random
Description Dataset Used In Paper FdatasetCdataset Dois 10.1093/bioinformatics/btw228
walk algerithm to identify potential novel indications
for agiven drug.
Workflow
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AUC 09120 AUPR 09204 F1 06695
i
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0 Predicted Results

MBiRW iDrug BRNR oM MSEMF MIMC HGIMC SCPMF DDA-SKF ANMF LAGCN DRHGCN HINGRL DDAPRED DRRS SCMFDD NMFDR DRPADC DRIMC deepDR GROBMC HNRD

DrugName DrugBankiD Disease Name OMIM ID MeSH ID DO ID MedGen ID Score

RENAL FAILURE, PROGRESSIVE, WITH
Enalapril DBO0S84 161900
HYPERTENSION: RFH1

Triameinolone DB00620 DERMATOSIS PAPULOSA NIGRA 125600 - - - 1
Prochlorperazine DB00433 SCHIZOPHRENIA SCZD 181500 DO012559 DOID:5419 - 1
Pamidronic acid DB00282 PAGET DISEASE OF BONE 2. EARLY-ONSET; PDB2 602080 DO010001 DOID:5408 - 0.9999
Propranolol DB0O0571 ATRIAL FIBRILLATION, FAMILIAL, 3; ATFB3 607554 563817 - - 0.9998

MISMATCH REPAIR CANCER SYNDROME 1
Bleomycin DB00290 MMRCS1 276300 536928 - - 0.9997

INSENSITIVITY TO PAIN WITH HYPERPLASTIC
Dihydrocodeine DBO1551 , 147530 - - - 09996
MYELINOPATHY

| ' GROWTH RETARDATION, SMALL AND PUFFY - 00895
riamcinolone DB00620 HANDS AND FEET, AND ECZEMA 233810 - - - X

INSENSITIVITY TO PAIN WITH HYPERPLASTIC
Dextromethorphan DBO0S14 . 147530 - - - 09992
MYELINOPATHY

Prednisone DBO063S SPASTIC PARAPLEGIA AND EVANS SYNDROME 601608 - - - 0.9992

Ethinylestradiol DB00977 BREAST CANCER 114480 D001943 DOID:3459 DOID:1612 - 0.9992

MISMATCH REPAIR CANCER SYNDROME 1
DB00444 . 276300 C536928 - - 0999

Fig 6. The dataset detailed page of the HN-DREP

3. Evaluation

Click the button in the navigation bar to enter the evaluation results page. The Evaluation page
presents the comprehensive evaluation results for the various methods we have employed, focusing on three
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critical aspects: Performance, Scalability and Usability. Click on the hyperlinks to access more detailed
information within the evaluation results. The detail pages contain essential information about the method
and dataset, as well as specific evaluation results. Our evaluation workflow is available at:
https:././github.com./lyhbio./HN-DRES .

* Overall page provides a concise summary of three aspects: Performance, Scalability and Usability. You
can click the corresponding button to sort the methods the way you want. For more detailed method
evaluation results, click on the corresponding method line to navigate to the method detail page.(Fig.
7)

/[D HN-DREP @ Home & Browse Qpredict L Download & Help
o Evaluation

Evaluation

Evaluating the Performance(AUC, AUPR, F1), Scalability and Usability of heterogeneous network-based drug repositioning methods

Our evaluation workflow is available at: https://github.com/lyhbio/HN-DRES

Overall

Method Name Overall ~ | Performance Scalability Usability

Ferfermance HaIMC EEEEEEEE 0349163 ENEEEEEEE 03203 ENEEEEEE 030509 ENEEEEEEE o5

Scalability BNNR ENEEEEEE 0.830456 | [ [ [ [ [[[] 0.845585 EEEEEEEE 0783992 EEEEEEEEE o373

Usability omC EEEEEEEN 0.822442 EEEEEEEEE 055335 EEEEEEEE 0797571 [ [ [ [[[] 077946
deepDR L ([ ] ]]] 0819779 L L[] 0.848933 ENEEEEEE 0798938 [ L] ][] 0774
NMFDR [ [ [[] 0818782 ENEEEEEE 0.839792 ENEEEEEE 0825158 [ [ [ [] 0743
DDA-SK L L] 0816288 ENEEEEEEE  oss5022 ENEEEEEE 078348 [ L[ []] 0763
MSBMF EEEEEEEEN 0812123 INEEEEER 0.814492 ENEEEEEE 0801133 [ [ [ [ [ [[]] 0827
Drug ENEEEEEN 0802154 ENEEEEEE 0.820553 EEEEEEEE 0822721 ([ 1] ][] 070582

e Detailed page

WLMC L [ [ 1 ]]] 0.798753 EEEEEEEEE 067565 EEEEEEN 0699284 ENEEEEEE 0.767
DRPADC ENEEEEEE 079434 ENEEEEEE 0.838773 EEEEEEEE 0761862 ENEEEEE 0726
GROBM( L ([ 1]]] 0788462 L L[] 0.748155 ENEEEEEE 0831653 [ L] ] ][] 0823
SCPMF EEEEEEEEN 078619 INEEEEER 0.809105 ENEEEEEE 0824273 EEEEEE 064128
MBiRW ENEEEEEN 0784139 AEEEEEEN 0811415 ENEEEEEE 0803474 [ [ 1] [] 066364
DRRS HEEEEEE 0.744599 ENEEEEEEE 0851257 HEEEN 0545002 ENEEEEEE 082382

Fig 7. The overall evalutaion results: Performance, Scalability and Usability

* Performance page displays the performance of the evaluated method, as measured by metrics such as
AUC, AUPR, and F1 value. You can click on the corresponding buttons to display the results in Table
show, Shape show, 3D show. You can also click on a method, dataset, or table element to access the
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evaluation details.(Fig. 8)

) vorss o bome 8 wowse Qb & Dowmioss 2 e

0 Evaluation

Evaluation

Evaluating the Performance(AUC, AUPR, F1), Scalability and Usability of heterogeneous network-based drug repositioning methods

Our evaluation workflow is available at: https://github.com/lyhbio/HN-DRES

Overall
TableShow ~ ShapeShow  3DShow

- Il m
e Detailed page >*/*> High/Good  NA

Performance
Cdataset deepDR DNdataset Fdataset

Method Name
Scalability
AUPR AUPR AUPR

SR
ANMF

Usability
BNNR
DDA-SKF
DDAPRED
deepDR
e Detailed page | oriccn
DRIMC

DRPADC

GROBMC

HGIMC

Fig 8. The method performance evalutaion results

* Scalability page offers insights into the computational demands in terms of time and memory required
for method execution. Similarly, you can access the assessment details by clicking on the corresponding
hyperlinks.(Fig. 9)

[5' HN-DREP @ Home & Browse Q Predict L Download & Help

o Evaluation
Evaluation

Evaluating the Performance(AUC, AUPR, F1), Scalability and Usability of heterogeneous network-based drug repositioning methods

Qur evaluation workflow is available at: https://github.com/lyhbio/HN-DRES
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Fig 9. The method scalability evalutaion results
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* Usability page shows the user-friendliness and quality of the method, among other factors.(Fig. 10)
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Fig 10. The method usability evalutaion results
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Click the button in the navigation bar to enter the predict page. The prediction menu integrates
multiple drug repositioning methods to provide drug-disease association prediction functions. You can query
the entries related to the drug or disease based on its ID and name and download them.(Fig. 11)

M) Hn-orep @ Home & Browse i Evaluation L Download & Help

Predict o Predict

Predicting drug-disease associations by integrating all evaluated methods

Quick Search

[ m 0 Search Bar

Fig 11. The HN-DREP search page

4.1. Drug

® You can search by drug id or name to get to the drug details, a page that includes basic information
about the drug (DrugBank ID, targets, Type, Chemical Formula, ATC codes, Smiles, 2D structure, 3D
structure etc.), as well as entries on associated diseases that are predicted by integrating all the
methods.

* The detailed page has the basic information of the searched drug, and the prediction results associated
with it. The left form is an aggregation of all the results on the right, including the name of the
predicted diseases, the number of times it occurs, and which methods predicted the entry, and the right
side is the prediction disease results of a single method for this drug, including disease name and its
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IDs.(Fig. 12)

3_ | HN-DREP € Home & Browse L Evaluation . Download & Help
o Predict

Predict / Predicting Results

< Drug Details

Drug Info
Bivalirudin D BankiD D 4
T small molecule N Bivalirudin, Bivaliruding, Bivalirudinum e — Angiomax
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Smil ructur Y : D Structur ﬁu § ‘zﬂ
T ) “Co
L o o g ":tfs ot
o
edicted Results ©
o € Overview 0 Predicted Results
— =
Disease Name Count Methods DRRS ~ LAGCN  SCMFDD  DRHGCN  SCPMF  HNRD  iDrug  ANMF  MSBMF
.
HYPERTENSICN, ESSENTIA 5 DRRS LAGCN DRHGCN SCPMF iDrug
OMIM ID MesH Score
SUSCEPTIBILITY TO 4 DRRS LAGCN DRHGCN SCPMF a
(o] 1
A AURA,
4 DRRS LAGCN DRHGCN SCPMF N |
4 DRRS LAGCN DRHGCN SCPMF Y 09449
3 DRRS SCPMF iDrug 09225
C 0930
S - DRRS LAGCN DRHGCN
SEA -
09133
FIBROSIS; CF 3 DRRS DRHGCN iDrug
RUG R, CY
Hi 0.9049
3 DRRS DRHGCN SCPMF
02t 2027
\ sis,
3 DRRS LAGCN DRHGCN
8925
DRRS DRHGCN ANMF .
03867

Fig 12. The drug detailed page of HN-DREP

4.2 Disease

® You can search by disease id (Mesh ID, OMIM ID, DO ID, MedGen ID) or disease name to get to the
disease details, a page that includes basic information about the disease (OMIM ID, MeSH ID, DO ID,
MedGen ID, etc.), as well as entries on associated drugs that are predicted by integrating all the
methods.

* The detailed page has the basic information of the searched disease, and the prediction results
associated with it. The left form is an aggregation of all the results on the right, including the name of
the predicted drugs, the number of times it occurs, and which methods predicted the entry, and the
right side is the prediction disease results of a single method for this diseases, including drug name and
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its DrugBank ID.(Fig. 13)

? ) HN-DREP @ Home & Browse  lu Evaluation L Download & Help

o Predict
Predict / Predicting Results

<
Disease Details

Disease Info

ABDOMINAL MUSCLES, ABSENCE OF, WITH URINARY TRACT ABNORMALITY AND CRYPTORCHIDISM

EAGLE-BARRETT SYNDROME; EGBRS

Predicted Results
overiew €) Overview O Predicted Results

ﬂugmme Count Methods \ ﬂns LAGCN ~ SCPMF  iDrug  DRHGCN ~ MSBMF  DRPADC  SCMFDD  NMFDR \

Acetaminophen 8 DRRS LAGCN SCPMF iDrug DRHGCN MSBMF SCMFI

Order Drug Name Drug ID Score
Cydlosporine 7 DRRS LAGCN SCPMF iDrug DRHGCN MSBMF SCMFI

(1] Cyclosporine DBO0091
Cocaine 7 DRRS LAGCN SCPMF iDrug DRHGCN MSBMF DRPAL

° Gentamicin DBO0798 0923

Cisplatin 7 DRRS LAGCN SCPMF iDrug DRHGCN MSBMF SCMFI
(-] Beta-D-Glucose DB02379 09174
Doxorubicin 6 DRRS LAGCN SCPMF iDrug DRHGCN MSBMF
Methionine DBO0134 0.9027
Dexamethasone 6 DRRS LAGCN SCPMF DRHGCN MSBMF SCMFDD

5 Decitabine DBO1262 0.8956
\'ﬂrmw’e'v 6 DRRS LAGCN SCPMF iDrug DRHGCN \ASEM:/ \ /

Fig 13. The disease detailed page of HN-DREP

5. Download

Click the button in the navigation bar to enter the download page. On the download page, you can
download the all data we used.(Fig. 14)

* The drug and disease information contained in the dataset. It includes drug name and drug id, disease
name and disease id.
¢ All datasets we used. It contains the dataset required by the method.
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* The prediction results of all methods on the datasets.

SN
B ) HN-DREP 2 Home & Browse  lu Evaluation ~ Q Predict

Download o Download

Download the drug and disease information, datasets and the predicted results by the method

» | [ Dataset Drug_Disease_info 158 MB &

> 3 PredictionResults -

247GB &
R— —
v B2 Dataset_Drug_Disease_info v B Datasets v B> PredictionResults

» [ Cdataset » [ Cdataset » [ ANMF
»  [3J DNdataset > D DNdataset v B BNNR
v B Fdataset v B Fdataset [ BNNR_Cdataset.csv

3 DiseasesName.txt [ Fdataset ANMF.zip 3 BNNR_DNdataset.csv

03 DrugsName.txt [ Fdataset_BNNRzip 03 BNNR_Fdataset.csv

3 Fdataset_DDA-SKF.zip 3 BNNR_HDVD.csv

[ Fdataset_DDAPRED.zip

O Predicted Results
9 All Datasets

Fig 14. The download page of HN-DREP
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