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Training structure

General introduction into ChEMBL (James Blackshaw) — 25 min

*  Whatis ChEMBL and how is it structured?

*  What data does ChEMBL contain?

* How are data extracted from scientific articles?

*  How are the data in ChEMBL curated?

* How are drug data curated and annotated in ChEMBL?
* How can you use the ChEMBL GUI?

ChEMBL live tutorial (Melissa Adasme) — 25 min

Q&A — 10 min
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What is included in ChEMBL?

Scientific literature
+ medicinal chemistry Drugs and clinical

* ADME-relevant — research compounds

* agrochemicals ’
@ Drugs@FDA
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Toxicity reference data sets & patents ‘
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FoA PubChem
DrugMatrix® 3"”1'"9 DB
« confirmatory assays ‘d:)

* bioactivities from patents

*  “Open access data for drug discovery”.
* Manually curated, high quality, FAIR.
* The core of the database is the primary MedChem literature & donated data sets.

* ChEMBL covers >40 years of research (starting 1980). _
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Distribution of sources
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ChEMBL 32 Summary (Releasing in mid Feb)

@ Datasets 213

= Publications 86,364
@ Targets 15,139
@OQ Compounds 2.354,965
% Activities 20,038,828




Data statistics

Molecular properties

E.g. two-dimensional structures, calculated molecular properties
(logP, molecular weight, Lipinski ‘Rule of Five’ parameters etc.)

Protein-target
interactions

Information about how small molecules interact with their protein
targets.

Cell and organism
level data

Records on how these compounds affect cells and whole
organisms. Information on absorption, distribution, metabolism,
excretion and toxicity (ADMET) etc.

Bioactivity data

Binding constants and other activity results from deposited assays.

Curated drug and
candidate set

A highly curated set of drugs and clinical candidates. These
compounds are annotated with their known therapeutic targets and
therapeutic indications.
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www.ebi.ac.uk/chembl

ChEMBL
Examples: Imatinib erbB2 brain MDCK cic... Draw a Structure | Enter a Sequence

UniChem ChEMBL-NTD SureChEMBL Malaria Inhibitor Prediction Downloads Web Services

EBI > Databases > Chemical Biclogy > ChEMBL Database > Search Results > dopamine

Search Results

All Results 8931  Compounds 84  Targets 54  Assays 7538 Documents 1255 Cells o0 Tissues 0

Chemical structure and properties on which experimental data have been

Compounds measured
Biological system in which bioactivity data is measured (e.g. protein, cell,
Targets .
organism)
Assays The description of the specific experiment
Documents Where the data are reported (e.g. scientific paper)
Cells If applicable, the cell in which the bioactivity was measured
Tissues If applicable, the tissue in which the bioactivity was measured
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http://www.ebi.ac.uk/chembl

Literature data extraction
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Literature data extraction

Manual extraction

) Data are extracted from full text articles
from the literature

Comprehensive All quantitative bioactivity measurements are extracted

These include:

Target binding data

Functional assays

In-vivo efficacy data

In-vitro and in-vivo ADME/pharmacokinetics
Toxicology measurements

Multiple data types
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Chemistry curation

Extracted compounds " N Salt/isotope removal alLogP 0.74
‘ N Property calculation HBA 2
V(\ 0 _— > ., HBD 1
N y MWt  155.2
CH . X ) Ro5 0
Standardisation \ ' RTB 2
— l HAtoms 11
s N pKa 7.84
@—« | I LogD -0.78
@ ' ! QED 0.55
% L Compound
\\\ registration
P g "\\ N
&j\ je Standard InChl:
Y XY IC\]\ " InChI=1S/C14H9CIF2N202/c15-8-4-6-9...
X HN InChl=1S/C15H12N203/c18-17(19)14-9...

InChl=1S/C8H13N0O2/c1-9-5-3-4-7(6-9)8...
InChl=1S/C8H13NO2.BrH/c1-9-5-3-4-7(6...

We standardise the

Automated error checking, standardization, and salt stripping.
structures.

We calculate additional data. Automated calculation step for compound properties.

ChEMBL curators correct Manual curation of invalid structures, name-structure mismatches,
any remaining issues. missing stereochemistry etc.

Bento, A.P., Hersey, A., Félix, E. et al. An open source chemical structure curation pipeline using RDKit. J Cheminform 12, 51 (2020) EMBL-EBI



https://github.com/chembl/ChEMBL_Structure_Pipeline/blob/master/chembl_structure_pipeline/standardizer.py

Activity curation

7~ N

} ACTIVITY_ID | PCHEMBL_VALUE

{: STANDARD_RELATION|  STANDARD_VALUE | STANDARD_UNITS |} RELATION |/} VALUE | UNITS | DATA_VALIDITY_COMMENT

1 33501 7.57=
2 36800 (null) =
3 859055 4.8=
4 1273293 (null) <=
5 1699014 4.07=

27 nM = 27 M (null)
19.8 ug.mL-1 = 19.8ug ml-1 (null)
16000 nM = 16 uM (null)
100000 nM <= 9.1mM (null)
86000 nM = 0.086 mM (null)

Standardised data

Depositor input

Mostly against protein
targets

A large proportion of data is dose-response measurements
against protein targets
E.g. IC50 — half maximal inhibitory concentration

pChEMBL values allow
approximate comparisons

pChEMBL is calculated when:
* Relationis ‘=
* Units standardised to ‘nM’
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Assay Types

Assay
type

F

A

Assay
description

Functional

ADME
Toxicity

Binding

Physicochemical

Unassigned

Example

Biological effect of a compound e.g., % cell death in a cell
line, rat weight

ADME data e.g., t1/2, oral bioavailability
Toxicity of a compound e.g., cytotoxicity

Binding of a compound to a molecular target e.g., Ki, IC50,
Kd

Physiochemical properties of the compounds in the absence
of biological material e.g., chemical stability, solubility

Cannot be classified into one of the above categories e.g.,
ratio of binding vs. efficacy
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Bioassay curation

Standardise activity types
Antilog values

Standardise values/units
Flag potentially incorrect data

Calculate pChEMBL values

Flag potential duplicates :

-

Manual curation to fix erroneous data

e.g., IC-50, mean IC50, IC(50) -> 1C50
e.g., pKi-> Ki, -log IC50 -> IC50

e.g., uM, 10’-6 mol/L, pmol/mL -> nM
e.g., out of range, non-standard units

-log,, (molar IC50, XC50, EC50, AC50, Ki, Kd
or Potency)

e.g., same compound, target, type & value




Bioassay curation

- — Example assays:
y Null A
' 1. Assays lacking biological material
i (.. antioxidant assays, metal-chelating)
— — Molecular/
2. o Non-molecular 2. Assays with biological materials (not covered below)
(e.a. small molecules, antiglycation assays)
3 Tissues m 3. Tissue-based assays
' (e.0. vasorelaxant activity in trachea, metabolism in
Assays are ﬁ liver microsomes)
grouped by ta_rQEt- 4 Cells . 4. Cell-based assays
type for curation ' Non-molecular (e.0. cytotoxicity, efficacy in xenograft systems)
Organisms 5. Organism-based assays
5. (e.a. inhibition of pathogens, survival of rat)
Nucleic - 6. Nucleic acid-based assays
6. acids (% alkylating activity, G-quadruplex binding)
: Protei : — Molecular 7. Protein-based assays
7. roteins (e.q. binding a recombinant protein, inhibition of
- - variant proteins in cell lines)
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Bioassay curation

Curation Method Common curation tasks for the Assay type:

« Target types and assay types are both extracted 1. Curation of assay type ‘U’
from assay description

+ Correct and standardize names for tissues, cell 2. Re-mapping of toxicity assays from ‘A’ to ‘T’
lines etc by using controlled vocabularies (e.g.
UBERON, Cellosaurus) 3. Re-mapping of GPCR assays measuring

+ Assay formats are mapped to BAO ontology secondary messengers from ‘B’ to ‘F’

EMBL-EBI i



ChEMBL target types

Non-molecular
Molecular

A

[Nuclelc acid Protein Protein Nucleic-Acid Complex  Small Molecule \

K w, @* Y
% £ i 4
Ribosme Methotrexate

Single Protein  Protein Complex Protein Complex Group Protein Family  Protein-Protein
Interaction

gﬁ ?ﬁ s
s s iR ©

PDES Integrin alpha-4/beta-7 GABA—A receptors Muscarlnlc receptors p53-MDM2

ChEMBL 31: ~8M bioactivities on protein targets; ~12M bioactivities on non-protein targets EMBL-EBI




Drugs and clinical candidates
e | )

DailyMed

USAN
applications

FDA
Orangebook

& ChEMBL

ATC
classification

BNF

D Open Targets
v

INN applications

Mechanism annotation

FDA new drug
approvals

'Y
H

Withdrawn Y
drugs ‘?

yx
93'3(

Pharma / Drug property annotation EMBL-EBI :
pipelines

g ¢n
1




Drug properties

Molecule-based * Molecule type (small molecule, antibody,
properties are protein, oligonucleotide, oligosaccharide etc.
assigned to all * Rule-of-five compliant
clinical-stage » Firstin class
compounds « Chiral/racemic/achiral \ Celecoxib
(greenicons) * Prodrug
o & ] U b 4
Product-based » Oral/parenteral/topical administration ‘9 4 W] .’- I3(
properties are » Black box warning/withdrawn
assigned to » Auvailability type (prescription only, over the /
approved drugs counter, discontinued, withdrawn) \
(blue icons) -

CH,

EMBL-EBI &



UniChem generates ChEMBL linkouts

Hi&#Web
NikkajiWeb

) YPHAR PubOhem 71N

DruaBanik ZINC % PharmGKB .~ - o

NMRShiftDB A
L' NCS | BTfiding{elz} _Recon X

Q HMDB I u
"\

53 UniChem
Protein Data Bank in Europe /f \\

s = it SureChEMBL
JZJ\/JBL %P ChEB| G NATAYEXSEss -

e

UniChem maps database identifiers and structures for 170 million compounds from 40 different source
databases

'''''''''



Cross-references from UniChem

aux_for_url: 0

base_id_urls https://wew.ebi.ac.uk/chenbldb/compound/inspect/

base_id url available: 1

description: A database of bioactive drug-like small molecules and bicactivities abstracted fro
name: chembl

name_label: ChEMBL

name_long: ChEMBL

Results rendered in
ChEMBL interface

UniChem Cross References V

New' view the UniGhem Connectivity matches for CHEMBL480

src_compound_id: ACToR 110429-35-1 61869-08-7
- CHEMBL490
id: 1 .
;;:::r_u hitps://www.ebi.ac.uk/chembl/ Aflas saranst e
" aux_for url: o BindingDB 50331515 22416
base_id_url: http://www.drugbank.ca/drugs/
baso id el availeblos 1 o onrenass ChEBI 7936
description: A database that combines drug (i.e. chemical, pharmacological and pharmaceutical) .
name: drugbank DrugBank DBO0715
name_label: DrugBank
name_long: DrugBank DrugCentral 2068
src_compound_id: —
- PBoOOTLS eMolecules 1935652
sre_id: 2
_ sreurls http://drughank.cal EPA CompTox Dashboar | DTXSID3023425
aux_for_url: 0 d
base_id url: http://www.ebi.ac.uk/pdbe-srv/pdbechem/chemicalCompound/show/ =
base_id_url_available: 1 FDA SRS 41VRH5220H
description: The European resource for the collection, organisation and dissemination of data o — —
mamo, 1abels PDBe Guide to Pharmacology (4790
1 2 i k
Zil‘fgoﬁ;fgunﬁffi,‘""“‘“ Pata Bank Eurcpe) Human Metabolome Data |[HMDB14853
- HPR
sre_id: 3 base
_ ere_url: http://uw.chi.ac.uk/pdbe/ IBM Patent System | BASCB78987006F7DD38940BBB3C6E3F01
aux_for_url: 0 )
base_id_urls http://www.quidetopharmacology.org/GRAC/LigandDisplayForward?ligandrd= KEGG Ligand C07415
base_id url available: 1
description: The IUPHAR (International Union of Basic and Clinical Pharmacology)/BPS (British B LINCS LSM-2843
name: gtopdb
name_label: Guide to Pharmacology Nikkajj J250.850K
name_long: Guide to Pharmacology —
d_id:
sxe_sampond_{ PDBe 8PR
src_id: 4
sre_url: http://www.guidetopharmacology.org PharmGKB PA450801
B PubChem 43815
. PubChem: Drugs of the F |12013591
Program matic output uture
. PubChem: Thomson Pha | 14924270 14850948
e.g., JSON, XML Link from ChEMBL to e
SureChEMBL SureChEMBL | SCHEMBL27799
| ZING ZINC000000527386 EMBL-EBI :




Access to ChEMBL data
G Web Services

W e b S It e | ‘\ | ChEMBL web services AP live d

ERl chermbapidataractivity

0

(B orvvsoiaaraciiyisaics

Fnars a
S — . =

- <respamsc>
~<activitieo
- acivity>
O oomm s — activity_comment>>
<activity >3 1863<Jactivity id>
(B crortvapircatmactniyisearch S bt 0 CHEMBUAARAS <nsy._chml >
* Organism Tesanamy L2 STl
T ;O oo e @DEE oo N

Bl cermbvmoicatassay <latany_duscription>
<aseay_type>B</assay_type>

E=] crerbusoiidsmassay/iD Breek wioe 1Ty ot oy e

<o_label>sizgi procin format<iao abet>

=] crerbisoiidstaassay/setiDs | prediieing N

rgasism Tasaary L O comimon  conse e (ED G (e e e

s |

[ TP ——

31117530 e chembl >
= i ey g

=] crerbisoiidsmar_cass Bt e i
<molecale_prel_name> 2
- [Browse 2 Targets | Sew a6 vssabsanons S cerbvapidataae casstiD LI TENILIDIR L LR
ause 18 Togeis | S9008 oo Tt bttt
" " <published_relation>></poblished._relatior>

[ERD chertlepirdan/a:_casset <published_type>iCSD<published_{ype>
<publisbed.

blished_valoe>100</published_value>
<quidt_anits>hitp www cpenphacts ang s Nmormotar < quat_usite>
<record_iib>206172<record_id>

Semantic Web
- WSQLite‘ ==—="

M H SQL@ PostgreSQL
Downloads

Compre gy GEDL ] amemanns e

www.ebi.ac.uk/chembl/ EMBL-EBI




How should | access ChEMBL?

Need a repeatable query, or embed in a script?
Use API if: Don’t want to download full database
Want easy access to data via url weblink?

Only need to access small amounts of data, e.g. for one
Use Web Interface if: compound or one target
For initial or exploratory investigation

Need to run multiple queries with much input data?

Have complex, bespoke queries across multiple tables?

Download Database if: (Con=itEt e sl GUem)
Need data from a previous release?
(APl is for the current release only)

EMBL-EBI i



Web Interface Structure

Landing Page “‘Browse Items” Pages Report Card Pages

Search Resuits Compound Report Card

eb ‘p I e
=)
Py ©

Search by:

e Free Text. Explore datasets. e See the details of one item.

See data distribution.
et See relationships among e Seethe relationshigwith .

e BLAST. entities. e —
Explore all items in e
compounds, assays, etc.

EMBL-EBI




Free Text Search

Enter a text term on the search bar

¢, ChEMBL Q

Examples: Imatinib erbB2 brain MDGCK ¢16cccc1N Advanced Search

UniChem ChEMBL-NTD SureChEMBL Malaria Inhibitor Prediction Downloads Web Services =< Share

EBI > Databases > Chemical Biology > ChEMBL Database > Compounds Search Resuits > Imatinib

Search Resulits L Results per entity.

All Results 272 Compounds & Targets 0 Assays 179 Documents 87 Cells o Tissues 0

View data in Compounds

different
i Show Full Query ®
presentations. & Compounds
E B i 0 Selected - Select Al & & &
Table Cards Graph Heatmap Browse Activities @ &csv | &Tsv SDF

D Select All

Filters E 2\" . . "
See + Type Showing 1-6 out of 6 records ¢ > .
N B : Specific ltems
d IStri butlon Of small m S 5 CHEMBL941 CHEMBL1642 / CHEMBL2386595
A Name: IMATINIB D\ Name: IMATINIB MESYLATE k I Name: Ne Data
data and — ~ A o MaxPhase:s QD! Max Phase: 4 - Max Phase: 0
|| =~ MaxPhase ) i) L Full Mwt: 453.62 ) \Qﬁ Full Mwt: 589.72 Full Mwt: 456.63
. T Alogp: 4.59 “”\G Alogp: 4.59 ; . Alogp: 4.59
apply filters. . a| X 0 o<
"~
s [(af e

EMBL-EBI




Structure Search

c C h E M B L xai atinib erbB2 brain MDCK clcececiN

UniChem ChEMBL-NTD SureChEMBL Malaria Inhibitor Prediction Downloads Web Services

Chemical Structure  Biological Sequence  Search by IDs

EEICXOEAEFHEES

&

g

Structure Search N L:-X=Ra)ele]

Connectivity Similarity
=
-

https://www.ebi.ac.uk/chembl/compound report card/CHEMBL4301448/

=+ Y

EMBL-EBI



https://www.ebi.ac.uk/chembl/compound_report_card/CHEMBL4301448/

Structure Search - Result

Similarity Search Results

Threshold: 40%
Query: N=C{NJNCECOE Lece(CNe2neSece{ Oedeec{ Fleedjec3s2jecl

Edit search and start a new one.

Status of the search.
e  Similarity and connectivity
are immediate.
e  Substructure is run by a job .

in LSF. .
- P L OO0~ oty O AT
S S T

. a. .
< 203 4 >
.

Similarity o g . O o .
b o g . LEe Structure highlights and ~ = ek
. , similarity maps. B ~ & . o
.:E SRR [ EEN Thimanai. EEERN Highlight —
* °” 0%
=== o g 5B
3 o Off : . N
£ " CreeLazaszeT CrEMBLAZ26136
q.:"' 2 PN R Q" 2 andh Q’f_;‘___ e e
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Search by IDs
¢, ChEMBL e —————————

s: Imatinib erbB2 brain MDCK ciccccc1N Advanced Search

UniChem ChEMBL-NTD SureChEMBL Malaria Inhibitor Prediction Downloads Web Services

Chemnical Structure  Biological Sequence  Search by IDs

Select source and destination. 1. Select the type of search:
e From Molecule ChEMBL IDs to _— R -
Compounds. — |
e From Target ChEMBL IDs to 2. Enter the dentifers:
Targets.

Provids Moleculs ChEMBL 105 below

- f 10 Items Identified

i z - ‘;05559,5HEMBL3659411,CHEMBLAID‘IEGLCHEMBLISDZ197,CHEMBL3931303,CHEMBL4651ll,CHEMBLBZJBSQ,CHEMBL %
Paste IDs or upload a file. 1255075 CHEMBL 1264214, CHEMBL 3430564




Search by IDs

Search Status

e L .. | See the status of the search. It is run by a job in LSF.

L] L] L L] L

) Details of the results.
. 4— Details of the process.

[PR—
———",
5@ . m [
et Deallonsind Browse Adtiviies @
STEPS  sUMMARY
Tnput
Source Entity MOLECULE_CHEMBL_IDS  Type of the items entered as input.
Destination entity ‘CHEMBL_COMPOUNDS Type of the items mapped in ChEMBL from the input.
Separator _auto_ Character used to separate the items.
Total items entared 1 Number of items entered in the input,
N Ty compeuner Unique items identified 11 Number of items identified after removing duplicates.
o v o Ao © EEBEE Htems with match u Number of lems that matched in CEMBL
[ =] Fiters a o - output
a - . Items included in results n Number of ikems incudd in the final results below.
=T Showing 1-11 out of 11 records. < > Number of ChEMI h re inactive. They have n N inciu in the |
. Inactive ChEMBL IDs o umber of ChEMBL 1Ds that are inactive. ey have not bee cluded in the latest
et . - - - - release.
Number of ChEMBL 1Ds that are obsolete. They have been permanently deleted from
« b prase ~ Obsolete ChEMBL IDs o v o "
- o ChEMBL.
. w e . gy ChEMBL IDs of o different o Number of ChEMBL IDs that belong ta a different entity. They are not included
~ ST entity results.
‘ A
= N
' ‘ - @
~ #ROS Viclations 3
, .
. - . . 0
g = gom Explore all results as

= Malesular Weight

d g g usual.

EMBL-EBI




BLAST Search

¢, ChEMBL EErCE .

Examples: Imatinib erbB2 brain MDCK ciccccc1N Advanced Search

UniChem ChEMBL-NTD SureChEMBL Malaria Inhibitor Prediction Downloads Web Services

Chemical Structure  Biological Sequence  Search by IDs

1. Enter or paste a sequence in any supported format:

>5p|P35858|ALS_HUMAN Insulin-like growth factor-binding protein complex acid |abile subunit O0S=Homao sapiens GN=IGFALS PE=1 SV=1

Uses the EBI BLAST Search.
e Enter a sequence in any e e L

LENLCHLHLERNQLRSLALGTFAHTPALASLGLSNNRLSRLEDGLFEGLGSLWDLNLGWN
SLAVLPDAAFRGLGSLRELVLAGNRLAYLQPALFSGLAELRELDLSRNALRATKANVFVQ

format Su pportEd by the EBI LPRLQKLYLDRNLIAAVAPGAFLGLKALRWLDLSHNRVAGLLEDTFPGLLGLRVLRLSHN
ATASLRPRTFKDLHFLEELQLGHNRIRQUAERSFEGLGQLEVITLDHNQLQEVKAGAFLG

B LAST se rv| ce LTNVAVMNLSGNCLRNLPEQUFRGLGKLHSLHLEGSCLGRIRPHTFTGLSGLRRLFLKDN
o GLVGIEEQSLWGLAELLELDLTSNQLTHLPHRLFQGLGKLEYLLLSRNRLAELPADALGP
LQRAFWLDVSHNRLEALPNSLLAPLGRLRYLSLRNNSLRTFTPQPPGLERLWLEGNPWDC

GCPLKALRDFALQNPSAVPRFVQAICEGDDCQPPAYTYNNITCASPPEVVGLDLRDLSEA
HFAPC

Use a example sequence Clear sequence Upload a file

Modify some parameters

2. Modify the parameters for blastp (optional):
Show Parameters

3. Search In ChEMBL

EMBL-EBI :



BLAST Search

Go to EBI - BLAST
search results

Query:
>5p|P35858|ALS_HUMAN Insulin-like growth factor-binding protein complex acid labile subunit 0S=Homo sapiens GN=IGFALS PE=1 SV=1
MALRKGGLALALLLLSWVALGPRSLEGADPGTPGEAEGPACPAACVCSYDDDADELSVFC SSRNLTRLPDGVPGGTQALWLDGNNLSSVPPAAFQNLSSLGFLNLQGGQLGSLEPQALLG
LENLCHLHLERNQLRSLALGTFAHTPALASLGLSNNRLSRLEDGLFEGLGSLWDLNLGWN SLAVLPDAAFRGLGSLRELVLAGNRLAYLQPALFSGLAELRELDLSRNALRAIKANVFVQ
LPRLQKLYLDRNLIAAVAPGAFLGLKALRWLDLSHNRVAGLLEDTFPGLLGLRVLRLSHN AIASLRPRTFKDLHFLEELQLGHNRIRQU\ERSFEGLGQLEVLTLDHNQLQEVKAGAFLG
LTNVAVMNLSGNCLRNLPEQVFRGLGKLHSLHLEGSCLGRIRPHTFTGLSGLRRLFLKDN GLVGIEEQSLWGLAELLELDLTSNQLTHLPHRLFQGLGKLEYLLLSRNRLAELES

LQRAFWLDVSHNRLEALPNSLLAPLGRLRYLSLRNNSLRTFTPQPPGLERLWLEGNPWDC GCPLKALRDFALQNPSAVPRFVQAICEGDDCQPPAYTYNNIZ DLRDLSEA HFAPC

e job submission to the EBI BLAST Search.

Edit Search
HEH."---------

This page only shows the best alignment per each hit in the results. C\ick

status:[Results Ready
Show Full Query @
88 Targets
= 0 Selected - Select All
Table Heatmap Browse Activities @

See progress of Search

Hml
5
-
!

g
|
(2

Filters
= Organism Taxanomy L1 Showing 1-20 out of 88 records N EEREEE
Eukaryotes 87
LD 1 E- . Positives . Identities . Score . . . ChEMBL . UniProt . L
D value © % L ¥ (bits) © Score ¥ Length + . % Name ¥ Accessions TYP® ¥ Organism & Compounds

= Organism Taxonomy L2

1
Leucine-rich .
Mammalia 87 By Mol. We.: R | t T t
[ s2e54 445 326 192971 489 581 CHEMBL4295907 P22 QBTF66 SHCLE Homo sapiens esults In arge S
containing PROTEIN

Gram-Negative 1
proteints K

~ Organism Taxonomy L3
. PROTEIN-
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‘Browse’ Pages

Go to related entities from a
selection of items.
2,331,700 Compounds Download da‘ta

3 Selected - Clear Selections
Browse Activities @

Browse Drugs Xcsv | &Tsv | &SDF
2 3M Browse Drug

Compounds

Mechanisms
Browse Drug Indications

Browse Compounds

Edit Querystring @

Show Full Query @

View data in
different ways.

2,331,700 Compounds
0 Selocted - Select All
i Act @

= | e
Filters a. . &
= Type Showing 1-24 cut of 2,331,700 records ¢ 2 3 4 5 - >
*
- Type WA %8158 |m - " "
Antibody 74
_ || cen a7
- N/A - 369155 Enzyma 18

Antibody 974 Gene n o P m |
See data distribution ﬂ e E W{H T m@ !

i Enzyme 118 Protein 22682 i E -, ?:; ™~
and filter by several ” =C — H\_ (5

Oligonucleotide 170

1 Unknown 18015
properties. S p— “
Protein 22682 = Fiax Phiase
- A - ~
Small molecule 1920366 o 2322126 CHEMBL1206185 CHEMBL4301448 CHEMBL587495 CHEMBL1184965
Undlassified 4 . py Name: ko Data Hame: Ho Ot Name: no oata Name: Ho D3t
Unknown 18015 2 2346

2 Mav Dhaea




Report Card Pages

Report Cards for Compounds, Targets, Assays, Documents, Cell Lines and Tissues.

Search Results

All Results 272 Compounds & Targets o Assays 179 Documents 87 Cells 0 Tissues 0

Basic Information Compound Report Card
of the item.

Sources

Name And Classification ‘ Altenative Forms

Mol

Drug Indications

5

Drug Mechanisms
1D: CHEMBL4285417

0\ Clinical Data
\ Name: CERALASERTIB o ~
- Activity Charts
Max Phase: Phase 11 ]
Lite
Molecular Formula: C20H24N602S
= Molecular Weight:  412.52 Target Predictions
ChEMBL Synonyms:  ATR KINASE INHIBITOR AZD6738 AZD6738 AZD 6738 AZD-6738 CERALASERTIB Ealctinted:Progerties

Summary of

@ the sections of

the page.

N
Structure Search

-
—
NH
NS Molecule Type: Small molecule ElossReterences
UniChem Cross References
UniChem Connectivity Layer Cross
AN N References
I
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Formatting API calls

URL Pattern: stem resource field filter type
' A A A ’ A
https://www.ebi.ac.uk/chembI/api/datanoIecuIe"?pref name " icontainst
single underscore! double underscore!

° contains (icontains) Ordering - for descending

* startswith (istartswith) https://www.ebi.ac.uk/chembl/api/data/target?order_by=-pref name

° regex (iregex) Formats -

* isnull ... s  XML(default), JSON, YAML, (SVG, SDF)

case
insfansitive) https://www.ebi.ac.uk/chembl/api/data/target.json
https://www.ebi.ac.uk/chembl/api/data/target?format=json
Full list at: https://chembl.gitbook.io/chembl-interface- EMBL-EBI

documentation/web-services/chembl-data-web-services


https://www.ebi.ac.uk/chembl/api/data/target?order_by
https://www.ebi.ac.uk/chembl/api/data/target?order_by=-pref_name
https://www.ebi.ac.uk/chembl/api/data/target
https://www.ebi.ac.uk/chembl/api/data/target?format=json
https://www.ebi.ac.uk/chembl/api/data/molecule?pref_name_

Accessing data: website versus programmatically
ChEMBL web interface

ChEMBL web services

acetaminophen Q lhtt|os://www.ebi.ac.uk/chembI/a|oi/dat;*:n/molecuI'e/CH EMBL112
Examples: Imatinib erbB2 brain MDCK c1cccec1N Advanced Search | | | | \ || J

Stem Resource Entity
Compound Report Card —<molecule>

Name And Classification

A

0:

Hame:

Max Phase:
Molecular Formula:
Molacular Waight:
ChEMBL Synonyms:

Trade Names:

CHEMBLL1Z
ACETAMINOPHEN

oE=Tme

151.16

Acctaminophen ACETAMINOPHEN APAP NSC-109028 NSC-3991 PARACETAMOL
CALPOL SIX PLUS FASTMELTS CHILD LEMSIP CUPANOL DAFALGAN Datril DISPROL

Neopap OFIRMEV PALDESIC PANADOL PANADOL ACTIFAST PANADOL ACTIFAST SOLB

—<atc_classifications>
<level5>N02BE51</level 5>
<level5>N02BEO1</level 5>
<level5>N02BE71</level 5>

</atc_classifications>
<availability_type>2</availability_type>
<biotherapeutic/>

<black_box_warning>1</black_box_warning>

<chebi_par_id>46195</chebi_par_id>
<chirality>2</chirality>

PANADOL ADVAN PANADOLJNR PANADOL OA PANALEVE PANALEVE 6 PLUS Paracetamol

—<cross_references>
—<molecule>
<xref_id>acetaminophen</xref_id>
<xref_name>acetaminophen</xref_name>
<xref_src>DailyMed</xref_src>

PARAMIN PARAPAED JNR PARAPAED SIX PLUS PARAVICT PERFALGAN Phenaphen PLACIDEX
RIMADOL SALZOME TIXYMOL TRAMILS00 Tylenol
Molecule Type: Small molecule

« Search for acetaminophen

* View the interactive compound report card » Direct URL to access compound data

« Computer-readable output

EMBL-EBI i


https://www.ebi.ac.uk/chembl/api/data/molecule/CHEMBL112

Best practice ideas

First steps:

Get started with API:

Check data output

Schema:

Try it out interactively:

Use the web interface for initial exploration, then progress onto the API

Look at some example URLSs: e.g. return all compounds:
https://www.ebi.ac.uk/chembl/api/data/molecule

Remember to spot check the API output
e.g. For one compound: have | captured all relevant data? Are activity
data for both parent and salt drug forms present?

A schema description is available at e.g.
https://www.ebi.ac.uk/chembl/api/data/activity/schema
(although it can be easier to examine an actual example instead)

Use our interactive APl documentation
https://www.ebi.ac.uk/chembl/api/data/docs

EMBL-EBI i


https://www.ebi.ac.uk/chembl/api/data/molecule
https://www.ebi.ac.uk/chembl/api/data/activity/schema
https://www.ebi.ac.uk/chembl/api/data/docs

& ChEMBL <

www.ebi.ac.uk/chembl www.ebi.ac.uk/unichem/
www.ebi.ac.uk/unichem/beta/

Webinars:

. ChEMBL Webinar: https://www.ebi.ac.uk/training/events/quide-explore-drug-compounds-and-their-biological-targets-using-chembl/

+ ChEMBL quick tour: https://www.ebi.ac.uk/training-beta/online/courses/chembl-quick-tour/

Documentation:

. ChEMBL web services: https://chembl.gitbook.io/chembl-interface-documentation/web-services

. UniChem documentation: https://chembl.gitbook.io/unichem/, Beta: https://chembl.gitbook.io/unichem/unichem-2.0/
FTP sites:

+  UniChem: ftp://ftp.ebi.ac.uk/pub/databases/chembl/UniChem/data/

+  ChEMBL: https://ftp.ebi.ac.uk/pub/databases/chembl/ChEMBLdb/releases/

Contact us: chembl-help@ebi.ac.uk, unichem@ebi.ac.uk

Blog: https://chembl.blogspot.com/

FAQs: https://chembl.gitbook.io/chembl-interface-documentation/frequently-asked-questions

For news and data releases subscribe to: http://listserver.ebi.ac.uk/mailman/listinfo/chembl-announce

EMBL-EBI



https://www.ebi.ac.uk/training/events/guide-explore-drug-compounds-and-their-biological-targets-using-chembl/
https://www.ebi.ac.uk/training-beta/online/courses/chembl-quick-tour/
https://chembl.gitbook.io/chembl-interface-documentation/web-services
https://chembl.gitbook.io/unichem/
https://chembl.gitbook.io/unichem/unichem-2.0/
ftp://ftp.ebi.ac.uk/pub/databases/chembl/UniChem/data/
https://ftp.ebi.ac.uk/pub/databases/chembl/ChEMBLdb/releases/
mailto:chembl-help@ebi.ac.uk
mailto:unichem@ebi.ac.uk
https://chembl.blogspot.com/
https://chembl.gitbook.io/chembl-interface-documentation/frequently-asked-questions
http://listserver.ebi.ac.uk/mailman/listinfo/chembl-announce
http://www.ebi.ac.uk/unichem/
https://www.ebi.ac.uk/unichem/beta/
http://www.ebi.ac.uk/chembl
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