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Smietana, K. et al. Nat Rev Drug Discov, 2016 

Success rate ∿ 10% 



2013-2015 

Harrison, R.K. Nat Rev Drug Discov, 2016 
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2013-2015 

Harrison, R.K. Nat Rev Drug Discov, 2016 

Inspired by natural products 

Drug repositioning 

NP 

Drugs 

Rosen, J. J Med Chem, 2009 

natural metabolite 
bioavailability 

Nosengo, N. Nature, 2016 
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User-friendly structure-based virtual screening protocol 
combined with prepared and purchasable approved drug 

and natural compound collections  

Drugs-lib NP-lib FOOD-lib 

MtiOpenScreen 

Repositioning 
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MTiOpenScreen: A service to dock small compounds 

Docking Virtual screening 

1 protein 
Up to 10 
ligands 

1 protein 
Up to 5000  

ligands 
5 in-house 

libraries 

Blind docking Binding site  
docking 

AutoDock 

Virtual screening 
 

AutoDock Vina 

Visualisation 
•Protein and top scored 
poses of 10 ligands in 3D 
•Binding energies 

Export 
•10 poses * 10 ligands 
•Binding energies 

Visualisation 
•Protein and top scored poses of 
100 top ranked ligands in 3D 
•Binding energies 

Export 
•The 3 top scored poses of 
the 1500 top ranked ligands 
•Binding energies 

MTiAutoDock 
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MTiOpenScreen 

http://bioserv.rpbs.univ-paris-diderot.fr/services/MTiOpenScreen/ 7 

diverse-lib 
iPPI-lib 
Drugs-lib 
FOOD-lib 
NP-lib 



Chemical libraries generation 

Purchasable 

Suitable for docking computations  

No major documented toxicophores 
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ChEMBL 
drug 

 

11542 cpds 

DrugBank 
Approved 

 

2141 cpds 

Drug 
Central 

 

3965 cpds 

SuperDrug2 
Approved 

 

3628 cpds 

FooDB 
 
 

26491 cpds 

NP diverse 
library 

 

1237 cpds 

Remove  
salts and mixtures, isotopes 
and inorganics, duplicates 

Filters: 100 < MW < 1000 
nrot < 20 

heavy atoms > 5 

ChEMBL: Gaulton A et al. Nucleic Acids Res, 2012 
DrugBank: Wishart DS et al. Nucleic Acids Res, 2018 
DrugCentral: Ursu O et al. Nucleic Acids Res, 2017 
SuperDrug2: Siramshetty VB et al. Nucleic Acids Res, 2018 

FooDB: http://www.foodb.ca 
NP: O'Hagan S and Kell DB Biotechnol J, 2018 
FAF-Drugs4: Lagorce D et al. Bioinformatics, 2017 
 

Merging 4 databases 

 

 

 

toxicophores, 
covalent inhibitors, PAINS 

ChemAxon 
Corina 
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Drugs-lib 
 

7173 (4574) cpds 

FOOD-lib 
 

10997 (3017) cpds 

NP-lib 
 

1228 (653) cpds 

 

toxicophores, 
covalent inhibitors, PAINS 

ChemAxon 
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Compounds libraries composition and diversity 

Drugs-lib 
 

7173 cpds 

FOOD-lib 
 

10997 cpds 

NP-lib 
 

1228 cpds 
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Retrospective examples of the use of the Drugs-lib for 
drug repositioning on cancer targets 

Fluspirilene – 
CDK2 
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Retrospective examples of the use of the Drugs-lib for 
drug repositioning on cancer targets 

antipsychotic 
schizophrenia 

Dopamine  
D2 receptor 

Calcium 
channel 

CDK2 

anticancer 
hepatocellular carcinoma 

Shi XN et al. PLoS One, 2015 

VEGFR2 
anticancer 

medulloblastoma 

Bai RY et al. Neuro. Oncol., 2015 

antihelminthic  
parasitic infestations 

tubulin - microtubule 

IL6 /GP130 

anticancer 
IL-6/GP130/STAT3 

 dependent cancers  
Li H et al. J. Med. Chem., 2014 

anti-resorptive 
osteoporosis 

Estrogen receptor 

AKR1C3 
anticancer 

colorectal cancers  

Byrns MC et al. J Steroid  
Biochem Mol Biol, 2011 

NSAID 
arthritis 

COX 

cereblon 

anticancer 
multiple myeloma 

Singhal S et al.  
N Engl J Med, 1999 

sedative 
morning sickness 



Retrospective examples of the use of the Drugs-lib for 
drug repositioning on cancer targets 

holo X-Ray PDB structures 
without missing residues 

in the binding site 

subset 44 PDB structures 
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Retrospective examples of the use of the Drugs-lib for 
drug repositioning on cancer targets 

Fluspirilene- 
CDK2 

Mebendazole- 
VEGFR2 

Raloxifene- 
IL6/GP130 

Sulindac- 
AKR1C3 

Thalidomide- 
cereblon 

17 



Retrospective examples of the use of the Drugs-lib for 
drug repositioning on cancer targets 

Fluspirilene- 
CDK2 

Mebendazole- 
VEGFR2 

Raloxifene- 
IL6/GP130 

Sulindac- 
AKR1C3 

Thalidomide- 
cereblon 

1PXO 
-11.1 / 48 

4AGC 
-10.8/ 51 

3L5H 
-7.5/ 151 

4FAM 
-11.1/ 208 

5FQD 
-11.0/ 24 
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Retrospective examples of the use of the Drugs-lib for 
drug repositioning on cancer targets 

Fluspirilene- 
CDK2 

Mebendazole- 
VEGFR2 

Raloxifene- 
IL6/GP130 

Sulindac- 
AKR1C3 

Thalidomide- 
cereblon 

-12.2 / 636 

-10.8/ 409 

-7.5/ 300 

-11.1/ 1164 

-11.0/ 53 
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implemented in MTiOpenScreen web server 
structure-based virtual screening 

repositioning studies 

3 compounds libraries  
of purchasable compounds 

Drugs-lib, FOOD-lib and NP-lib 

assist the discovery 
faster development times 

and reduced costs and risks 
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