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Fragment Database FDB-17
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Limit Complexity

Table 1. Filtering criteria to reduce GDB-17 to its 4.6G fragment subset.

Scaffolds FG Density Problematic/Superfluous FGs

<3rings < 5 Nitrogen + Oxygen atoms No aldehydes

< 2 small (3- or 4- < 1 positive charge at neutral pH  No epoxides, aziridines
membered) rings

< 2 quaternary centers < 1 negative charge at neutral pH  No O-(C=0)-O (carbonate)
< 4 stereocenters < 3 H-bond acceptor atoms No O-C=N (imidate)

< 3 rotatable bonds < 2 H-bond donor atoms No NO (nitro)

No aromatic ring > 6 atol

<1 C=N (cyanide)

No non-aromatic C=C

No C=C (triple bonds)

No halogens
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Property Profiles
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Nearest Neighbor Searches
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a) Occupancy b) Rings c) Ring Atoms

d) H-Bond Acceptors e) Databases GDB-17 f) MQN-neighbors of drugs
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Visualization and Virtual Screening of the Chemical Universe Database GDB-17. L. Ruddigkeit, L. C. Blum, J.-L. Reymond, J.
Chem. Inf. Model. 2013, 53, 56-65.
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> N-dimensional fingerprints:
— APfp: 20 counts for atom pairs (shape)
— MQN: 42 molecular quantum numbers
— SMifp: 34 counts for SMILES characters
— Xfp: 55 counts for atom pairs with properties (pharmacophore)
— Sfp: 1024-bit binary substructure fp
— ECfp4: 1024-bit binary extended connectivity fp

> Tools at gdb.unibe.ch

— Web-browsers for DrugBank, ChEMBL, ZINC, PubChem, GDB-11, GDB-13,
GDB-17

— Mapplets (downloadable Java applications, ca. 100 Mb)
— Similarity Mapplets (tailored mapplets by e-mail)
— WebDrugCSs (3D-viewer, platform independent, DrugBank)

— WebMolICS (3D-viewer, platform independent, up to 5000 molecules from
user)

Visualisation and subsets of the chemical universe database GDB-13 for virtual screening. L. C. Blum, R. van Deursen, J.-

L. Reymond, J. Comput. Aided Mol. Des. 2011, 25, 637-647

A multi-fingerprint browser for the ZINC database. M. Awale, J.-L. Reymond, Nucleic Acids Res. 2014, 42, 234-239

The MQN-Mapplet: Visualization of Chemical Space with Interactive Maps of DrugBank, ChEMBL, PubChem, GDB-11 and
GDB-13. M. Awale, R. van Deursen, J. L. Reymond, J. Chem. Inf. Model. 2013, 53, 509-518

Similarity Mapplet: Interactive Visualization of the Directory of Useful Decoys and ChEMBL in High Dimensional Chemicaf 4
Spaces. Awale M, Reymond JL, J. Chem. Inf. Model., 2015, 55, 1509-1516. 14
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Similarity Maps
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Similarity Mapplet: Interactive Visualization of the Directory of Useful Decoys and ChEMBL in High Dimensional
Chemical Spaces. Awale M, Reymond JL, J. Chem. Inf. Model., 2015, 55, 1509-1516
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Similarity Maps

Similarity Mapplet: Interactive Visualization of the Directory of Useful Decoys and ChEMBL in High Dimensional
Chemical Spaces. Awale M, Reymond JL, J. Chem. Inf. Model., 2015, 55, 1509-1516



DrugBank in 3D Chemical Spaces
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3D-Shape and pharmacophore (XxLOS)
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The polypharmacology browser: @
a web-based multi-fingerprint target prediction
tool using ChEMBL bioactivity data

Mahendra Awale and Jean-Louis Reymond"
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