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This document describes how to reproduce (or update and extend as desired) the intersect data
displayed as Venn diagrams for the three sources and three key entity types compared in
Figures 2, 3 and 4 in the paper.

Intersecting PubMed IDs (Fig.2)

ChEMBL 62206 BindingDB 29116

GtoPdb 11144

The objective here was to compare the journal publication identifiers that each source used for
curatorial extraction of DARCP. This was standardised to PubMed IDs (PMIDs) but it should
be noted that all three sources also extract a proportion of DOI-only papers that are not
counted in this analysis.

ChEMBL: Since the PMIDs are only indexed in PubMed BioAssay but not NCBI Entrez the
European PubMed Central (EPMC) indexing has to be used. The query (HAS_CHEMBL.y)
returns 64580 results (Feb 2020) but because of the 50000-record limit this has to be
downloaded in two parts (easily partitioned by date). The difference between this and the
69914 publication records in ChEMBL 25 is assumed to be the DOI-only papers.

BindingDB: in this case a current list of 29116 PMIDs was supplied by Prof. Michael K
Gilson. However, it is also possible to get a slightly smaller set (probably an update lag) via
the NCBI Linkout system. The query
https://www.ncbi.nlm.nih.gov/pubmed/?term=IloprovBindingDB[SB] returns 27796 PMIDs
(Feb 2020)

Guide to Pharmacology (GtoPdb): This is the only one of these three to be directly indexed in
NCBI Entrez. However, accessing a PMID listing need two queries. The first is a source
select in the PubChem Substance database (i.e. the SIDs). This needs to be followed by
linking to PubMed. The interface format for these two queries are shown below.
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Find related data
Database: | PubMed

Option: | PubMed Citations
Related PubMed Citation

Find items

Search details

The PMIDs can then be download via the settings below

Items: 110 20 of 11315

Similar arficles

Format: Summary = Sort by: Link~ Per page: 20 -

Links from PubChem Substance

Discovery of Human Signaling Systems: Pairing Peptides to G Prote

1. Foster SR, Hauser AS, Vedel L, Strachan RT, Huang XP, Gavin AC, St
Kedstrém LM, Penn RB, Roth BL, Brauner-Osborne H, Gloriam DE.
Cell. 2019 Oct 31:179(4):895-808.e21. doi: 10.1016/.cell.2019.10.010.
PMID: 31675498  Free PMC Article

Sugar Kick Prevents Memory Impairment.

2. Rudrawar S, Ryan P.
J Med Chem. 2019 Mov 27,62(22).10059-10081. doi; 10.1021/acs.jmedchem.9b01668. Epub 2019 Oct 31.

Send to -  Filters: Manage Filters

Choose Destination

* File Clipboard
Collections E-mail
Order My Bibliography

Citation manager

Download 11315 items.

Format
PMID List \

Sort by
Publication Date ¥

Create File

This yields 11315 PMIDs (synched with the GoPdb release 2019.5 of Nov 2019) but there are
two caveats. Firstly, this is maximal list in that it includes secondary references such as
review articles and clinical reports referenced against the GtoPdb ligands in addition to the
smaller set of primary papers from which the quantitative interaction data were extracted.
Secondly, this includes those substances (as SIDs) that will not form chemical structures (e.g.
antibodies, small protein ligands and large peptides). It is possible to access only those papers
from which quantitative interactions were extracted via the EPMC “External Links” query

(LABS_PUBS:"1969") that lists 6753 PMIDs.
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The Venn diagram can be made with the Venny 2.1 tool interface
https://bioinfogp.cnb.csic.es/tools/venny/. For Figure 2. the inputs are shown below.

By Juan Caros Oliveros IS EMEeh L e v Show % Line: - 1 + Font -| 3+ |+ Family:|Serif v
BioinfoGP, CNE-CSIC

1. Paste up to four lists. One element per row (example). - : . o)
2. Click the numbers to see the resulis, ChEMBL 62206 BlndngB 29116
3. Righi-click the figure to view and save it
{actual size in pixels: 1280:x1280)

UPPERCASE lowercase «—cannot be undone!
ChEMBL 62206 | 62206 BindingDB 2911/ 29116
19785437 “| 28796488 -
19760633 28838754
19742452 28841282
19728323 28843908
12697446 7| 28892605 -

# b

clear clear

GtoPdb 11144 | 11144 List 4 0
25532455 “
21284634
20175664
28356898
23888693 -

A i

clear clear
Results:
1848 common elements in "ChEMBL 62206", "BindingDB ~ 8813
1311763
1317925
1321912
1331460
1372358
1375965 <
4 o
Thank you for using Venny! (please cite)
Venny was first inspired by this visionary tool by Chris Seidel GtoPdb 11144

Note that Venny (also used for Figure 4) has a number of useful features for this kind of
analysis. Firstly, any standardised string lists can be used. Secondly, multiple lists pasted in
the same box are de-duplicated. Thirdly output lists for each segment can be generated for
inspection, further analysis (e.g. by uploading to PubMed) and the interpretation of inter-
database differences. For example, the snapshot above lists the “Results” of the 1840 PMIDs
in-common between all three sources (but not necessarily with identical extractions).
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Intersecting PubChem CIDs (Figure 3)

ChEMBL 1.87 mill BDB 0.78 mill

GtoPdb 7612

The practical issue here is that the numbers exceed the capacity of Venny. However, because
PubChem indexes the CIDs in a standardised way for three the sources, Venn-type intersects
can be generated via the PubChem compound interface
https://www.ncbi.nlm.nih.gov/pccompound . This has the key feature of being able to execute
Boolean operations on query history. Venns can thus be generated but arranging and
bracketing the correct AND and NOT becomes challenging for more than three sources.
Example results that can be extended for the completion of Figure 3 are shown below.

Query ltems found

Search ("IUPHAR/BPS Guide to PHARMACOLOGY “[SourceName]) NOT ("ChEMBL "[SourceName]) 1779
NOT ("Bindingdb "[SourceName]}

Search ("Bindingdb "[SourceName]) AND ("IUPHAR/BPS Guide to PHARMACOLOGY “[SourceName]) 161
NOT {"ChEMBL "[SourceName])

Search (("Bindingdb "[SourceName]) AND "ChEMBL "[SourceName]) AND "IUPHAR/BPS Guide to 4652
PHARMACOLOGY "[SourceName]

Search "Bindingdb "[SourceName] 804851
Search "ChEMBL "[SourceName] 1872170
Search "IUPHAR/BP S Guide to PHARMACOLOGY "[SourceName] 7674

A useful tip is to use the “Advanced Search Builder” to execute the queries via the “Add to
history” (i.e. retuning just the count as opposed to the full Entrez rendering) rather than using
the “Search” button that may time out. Note that, a) consequent to PubChem updates for
BindingDB and GtoPdb the numbers have changed slightly between October and February b)
for consistency of presentation the PubMed data has been pasted-up in Figure 3 to mimic the
Venny output style.
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Intersecting protein IDs (Figure 4)

ChEMBL 8150 BindingDB 5403

GtoPdb 2017

The generation of this figure was enabled by UniProt and Venny. Along with other chemistry

cross-refence sources, the three databases are shown in the menu snapshot below.

UniProt
o0

Searching in UniProtKB 7] Help

Term

BLAST Align Retrieve/ID mapping Pep| Ijl |Searchf0rﬁeld |

BindingDB

The mission of UniProt is to provide the scie

ChEMBL

DrugBank

) DrugCentral
Swiss-Prot (561,568)
3 1 -
b Manually annotated and reviewed. GuidetoPHARMACOLOGY
Records with information extracted o
oo (ot o Lo e s st SwissLipids

The complete select string for Swiss-Prot entries in GtoPdb is shown below.

Searching in UniProtKB 7] Help

Term

E Cross-references = Chemistry > GuidetoPHARMACOLOGY - |Any

Reviewed > Reviewed~ @

And the download options can be configured as below
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Filter by’ . Download # Columns 110 250f 2,013 p
— |
*# Reviewed Download selected {0)
EILE u ® Download all (2013)
Swiss-Prot
L) QSNRS7 TLR Format: |Excel
Popular 1@ 5
Organisms [  QoBXA7 TS Compresse Uncompresse rine/threonine-pr...
Human (1,469) Preview first 10 * Go

Larsee

Downloading all three lists and inputting the UniProt IDs into Venny (analogously as for
Figure 2) produced Figure 4. Beyond simple reproduction the analysis can be extended in
many ways. For example a) species can filtered to just human targets b) results from any
segment of the Venn can be uploaded to UniProt for inspection and filtration for any
combination of properties or cross-references, ¢) Venny can take four list inputs so the
analysis can be extended to adding other chemistry-mapping databases such as DrugBank or

DrugCentral.
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