Additional file 1

The protocol for structure standardisation

PubChem chemical structures were retrieved from PubChem ftp site [1] as SDF files. ChEMBL structures were retrieved as one SDF file [2]. Standardisation was performed with ambitcli version 3.0.2 (build 7433) [3]. The ambitcli tool is part of the AMBIT cheminformatics platform [4-6] and relies on The Chemistry Development Kit library 1.5 [7-8]. It includes a number of chemical structure processing options (fragments splitting, isotopes removal, handling implicit hydrogens, stereochemistry, InChI generation, SMILES generation, structure transformation via SMIRKS, tautomers generation, neutralisation).
[bookmark: _GoBack]The structure standardisation was performed in four steps, as follows:
1) Read original PubChem SDF files, generate SMILES, InChI and InChIKey from the connection table, write output in tabular TXT format with a reduced number of columns that correspond to desired properties.
The ambitcli tool was executed with the following options in this first step (step-01):
java -Xmx1536m -jar ambitcli-3.0.2-7433.jar -a standardize -m post -d page=0 -d pagesize=-1 –d tautomers=false -d tag_tokeep=PUBCHEM_CID,PUBCHEM_OPENEYE_ISO_SMILES -d smilescanonical=false –d smiles=true -d inchi=true -i <input>.sdf -o step-01/<output>_step-01.txt > step-01/logs/<output>_step-01.log 2>&1
where <input> and <output> correspond to an original chunk of PubChem records.
2) Read output files from step-01, perform standardisation, write output in tabular TXT format. The ambitcli tool was executed with the following options in the second step (step-02):
java -Xmx1536m -jar ambitcli-3.0.2-7433.jar -a standardize -m post -d page=0 -d pagesize=-1 –d tag_smiles=AMBIT_SMILES -d tag_inchi=AMBIT_InChI -d tag_inchikey=AMBIT_InChIKey –d tautomers=true -d splitfragments=true -d implicith=true -d smilescanonical=false -d smiles=true -d inchi=true -d neutralise=true -d isotopes=true -d tag_tokeep=PUBCHEM_CID -i step-01/<input>_step-01.txt -o step-02/<output>_step-01_step-02.txt > step-02/logs/<output>_step-01_step-02.log 2>&1
where <input> and <output> correspond to an original chunk of PubChem records.
3) Read output files from step-02 and calculate fingerprints. The ambitcli tool was executed with the following options in the third step (step-03):
java -Xmx1536m -jar ambitcli-3.0.2-7433.jar -a fingerprint -m post -d page=0 -d pagesize=-1 –d fpclass=CircularFingerprinter -d tag_tokeep=AMBIT_InChIKey -d inputtag_smiles=AMBIT_SMILES –d inputtag_inchikey=AMBIT_InChIKey -d inputtag_inchi=AMBIT_InChI -d write_count=true -i step-02/<input>_step-01_step-02.txt -o step-03/<output>_step-01_step-02_step-03.txt > step-03/logs/<output>_step-01_step-02_step-03.log 2>&1

4) Read output files from step-02 and step-03 and merge them in aggregate TXT tables (one master file and three associated fingerprint files).
The processing for ChEMBL follows similar steps. The standardized structures are further used in the compilation of the ExCAPE chemogenomics dataset.
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