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None of the following would be possible without an amazing team




EBl's chemical biology resources
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Multiple EBI resources include or reference small molecules

Chemicals,
molecules and
drug discovery
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Open Targets
SureChEMBL
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and RNA
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A few “headline” achievements




Software infrastructure: legacy
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Software infrastructure: future

Frontend

Backend

\_

\_

UniChem ChEMBL ChEBI SureChEMBL
\
* Sharing expertise and components between projects
W Vuejs
/
_ _ _ N\ ‘ )
* Sharing expertise and components between projects /(
f, =
Java
VAN /
_ N )
* Sharing expertise and components between projects
%@ elastic SOU’ -
PostgreSQL
\_ PostgreSQL J )

.....
.
3
.....
33333



New interfaces for all our resources
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ChEMBL Beta

| Downloads | contact us

Do data resources managed by EMBL-EBI and our collaborators make
a difference to your work?

Please take 10 minutes to fill in our annual user survey, and help us make the case for
why g open data is critical for life sciences research.

Take survey.

& SEARCH

Q2

o Specify dates o Structure search

Coming soon!

SR \
EMBL-EBI | Chemical Biology | ChEBI

Advanced Search

Chemical Entities of Biological Interest

A manually curated database and ontology of chemical entities

Example searches: iron*, InChI=1S/CHA0/c1-2/h2H,1H3, caffeine | Advanced Searc

Advanced Search @

Carry out structure/text-based

(=] | \ searches and add filters for precise -
results.

Submit @
Submit data to ChEBI using the
Submissions Tool.

Submit

Downloads Tools Docs About Contact
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Downloads ©
Download ChEBI data as SDF, OBO,
LY | OWL,Flatfile and SQL dumps.

Tools @
Explore ChEBI's Web Services and
other tools such as OLS.

Documentation @
Browse on-demand ChEBI training
courses and ChEBI manuals.

About ChEBI ©
Find out more about ChEBI, its data
sources, statistics and policies.




We have also stopped and retired some things



Continued growth in database size and content: ChEMBL
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Data depositions are very welcome!
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Zdrazil et al NAR 2024 52:D1180-D1192. doi: 10.1093/nar/gkad1004. PMID: 37933841; PMCID: PMC10767899. 552;;;223



ChEMBL Drug and Clinical Candidate data: a unique resource!
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ChEMBL Covid “special release”

- Focus on large-scale “drug repurposing” screens from recognised labs

- Compounds should inhibit viral activity without killing cells
- Rapid curation and release
- Only 26 compounds active in more than one data set
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~528,000 helminth proteins J— ChEMBL 21
%W 33 species ChEMBL targets Comp(’)und’s;']'] ’019
‘1, ‘1, targets
106,278 helminth proteins < > 3994 single-
protein targets
Target prioritisation
289 proteins € - - - - — - > 292,499 compounds

Compound selection

5046 available & diverse
compounds + drugs

~400 purchased and in screening (whipworm thrashing assay, David Sattelle, UCL)

ARTICLES

https://doi.org/10.1038/541588-018-0262-1

OPEN

Comparative genomics of the major parasitic worms

International Helminth Genomes Consortium*

Parasitic des ( d and platyh hs (flatworms) cause debilitating chronic infections of humans and ani-
mals, decimate crop production and are a major impedi to soci ic devel Here we report a broad compara-
tive study of 81 genomes of parasitic and non-parasitic worms. We have identified gene family births and hundreds of expanded
gene families at key nodes in the phylogeny that are relevant to parasitism. Examples include gene families that modulate host
i P enable i igration though host tissues or allow the parasite to feed. We reveal extensive lineage-
specific differences in core metabolism and protein families historically targeted for drug development. From an in silico screen,
we have identified and prioritized new potential drug targets and compounds for testing. This comp i i

provides a much-needed boost for the h ity to und d and combat parasitic worms.




Tractability assessment: a key factor in target selection
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Schneider et al. Nat Rev Drug Discov 20, 789-797 (2021). https://doi.org/10.1038/s41573-021-00245-x



ChEMBL data differentiates drugs from “bioactive molecules”

°* 643 drugs against 271 targets
* 360K comparator compounds
* All with quantitative activity data and calculated properties

* Drugs continue to be more efficient than their comparator compounds

48 (7.5%) I 516 (80%)
D =t t
2010-2020(—©@ ‘ e 0o o O © o 66 6 & @ o O 0.6 : r::legdianaer; T i
N=5 N=2 N=6 N=7 pN=19 N=14 N6 N=15 N9 N=14 N=pg N74  N=11 Y
B N=116 Fo i
§ 0.5 t t -
5 19902009 (@ ‘ e o0 B e e “ © o % .
% NT19 nasq NT12 Nz NP4 Nate NSO Nazs Norgy N7 N=27 N2 Nazg Ne2e T 04 , R N 2. ba
< - ° )
o A
£ R * e
om0 @00 e@a e SR
N=1 o . ° °
N=7 N=32 N=46 N=9 N=7 N=24 N=23 N=31 N7 N=46 N=35 S N o "..‘ i"" o g’
N=180 : . t SR
g £ & &£ £ £ £ & & & & & & & S0 o3 [les s, ot
\0\0 {_\00 O‘o ()‘Q @}” \Q? \Q}z & /)6\\ éo Q\\' o"\Q < Qo h=) ° § .
st o0 & &b‘\' & © < & o7 &7 Qd& (}9\ <° w - ’ §o%a%e?
or & & ¥ & @ K © c;zo £ L & ] - 0.1 +*9 ry ﬂ'. S !
£ & ¢ o K N @ & &7 9 & ° * W o ¥
& & & & g RS Q < & o o e,
) % < & & R &~ ¢ °N L W Drug = target
N & 5 & & < 0 3 -
< & & & & 4 e ST v ¥ dian LE
& & @6‘ & o® ‘ﬂ plLE . & median
“\q}(\ \‘@ e@'o % .. ° ° %o °s
L]
> -0.1 " ee - 1 — |
Target class 27 (4.2%) ol . %e 52 (8.1%)
Therapeutic use @ Cancer @ Cardiovascular @ Central nervous system -2 0 2 4 6 8
O Gastrointestinal & metabolism @ Genito urinary @ Infection LLE [drug - target median]
@ Multiple/other O Musculo-skeletal @ Respiratory
@ Skin & eye Approval period @ 1939-1989 @ 1990-2009 @ 2010-2020

Leeson et al J Med Chem 2021 64, 7210-7230 EHEE



Robust & reliable datasets for community use

Protease (51)

Oxidoreductase (33)

Kinase (128)

Other enzyme (30)

Hydrolase (21)

Transferase (20)

Phosphodiesterase (15)

Other (44)

Lyase (12)

Isomerase (10)

Other epigenetic regulator (8)

Eraser (14)

Other transcription factor (4)

Family A G protein-coupled receptor (125)

Nuclear receptor (23)

Other ion channel (4)
Ligand-gated ion channel (15)
Voltage-gated ion channel (21)

Other membrane receptor (27)

mmm Enzyme (320 /52.9%)

wn Membrane receptor (152 / 25.1%)
lon channel (40 / 6.6%)
Transcription factor (27 / 4.5%)

mmm  Epigenetic regulator (22 / 3.6%)

mmm Other (44 / 7.3%)

Heinzke, Zdrazil et al Scientific Data (in press) and ChemRxiv. (doi:10.26434/chemrxiv-2024-vj70m)




“Natural selection” in small molecule drug discovery
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Protein variants & bioactivity data (Gerard’s talk)
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ChEMBL underpins multiple external collaborations (Brian’s talk)
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Open Targets is a key strategic partner

Drug Warnings
Manually curated withdrawn and black box warnings for ROSIGLITAZONE. Source: ChEMBL
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Adverse event

cardiotoxicity?
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Country / region
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European Union
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2000 articles
reporting probes-targets

==

800 articles with a disease
in the same sentence

Case A:

PMID: 16721373

“Growth inhibition and differentiation of
human breast cancer cells by the
PAFR antagonist WEB-2086"

iy

1200 articles without
a clear disease in sentence

Case B:

PMID: 17476331

“The Plk1 inhibitor BI2536 and siRNA
against NEDD1 act synergistically to
reduce cell viability”

Not specific enough!
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What will the next 15 years bring?




My next chapter: LifeArc, a self-financing
charity addressing unmet patient need

Our Translational Challenges

16 May 2024

Motor Neuron Disease Chronic Respiratory S | Britain’s largest health research programme,
Our vision is a world where motor ' |nfeCt|0n ; / \ & Our Future Health’ forms new £10m

neuron disease is preventable and
Our vision is improved quality of life

restable ’ y | for those living with cystic fibrosis ?'. 4'4;\ pa rtnerShip With LifeArC
o and bronchiectasis. y
==

Read more Read more

Global Health Rare Disease Childhood Cancer

Our vision is a world with affordable and Ourvision is an ecosystem working Ourvision is to drive life-changing
accessible solutions to better together to get discoveries and innovations for children with cancer.
understand, treat, and prevent infectious treatments to rare disease patients

diseases. faster.
Our

Future

Health




Chemical Biology resources:
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Above all, a big thank you to all colleagues past & present




