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The Data Universe is Expanding

PDB Structures
Chemical Abstract Service

PubChem contains 
110,666,946  compounds 

as of Nov 2021
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The Data Universe is Expanding

https://dblp.org/statistics/publicationsperyear.html
Medline in 2019 had > 27 Million Citations

Number MEDLINE citations 
per year since 1946

https://new.epo.org/en/statistics-centre

https://dblp.org/statistics/publicationsperyear.html
https://new.epo.org/en/statistics-centre
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The Data Universe is Expanding

• The Data Universe is expanding faster than we can keep up

• There is still a lot we don’t know!

• In July 2022, there were 231,921,735 proposed proteins:

• 1,730,144 have evidence at the protein or transcript level (0.7 %)

• 77,239,270 are inferred via homology (33.3 %)

• Roughly 2/3rd are “predicted”

• 567,483 (0.2 %) of these are in the human curated section of UniProtKB (29.2 % have evidence at the 
protein or transcript level)

• Even well studied superfamilies of proteins have vast swathes of members that are simply unknowns

• Of the ~ 600 kinase of the human kinome, only 140 have more than 100 citations, ~500 fewer than two

• Based on a EuroPMC search of human kinome “kinase gene_name” data accessed 04/07/2022
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We need more than just data

Data

Methods

Expertise

• Knowledge comes from the understanding of data and how we can use it. 

• Expert curation in structured resources (e.g., UniProtKB) is critical

• But costly and hard to maintain

• Data lakes and data silos (often held in house or behind paywalls)

• Literature and other free text

• Methods, such as NLP, and NER

• Machine learning, and Artificial Intelligence
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MDC’s Data Lake

ATC

Pre-clinical Marketed

https://www.google.com/imgres?imgurl=https%3A%2F%2Feuropepmc.org%2Fimg%2FEurope%2520PMC%2520Extended%2520Logo%2520CMYK.33decb46.png%3Ft%3D1&imgrefurl=https%3A%2F%2Feuropepmc.org%2FOutreach&tbnid=bz-AlgGYfauSmM&vet=12ahUKEwiru5mQjb3xAhVEdBoKHTnyB3cQMygBegUIARChAQ..i&docid=9oeJxNgoyCFuSM&w=1800&h=417&q=europe%20pmc&client=firefox-b-d&ved=2ahUKEwiru5mQjb3xAhVEdBoKHTnyB3cQMygBegUIARChAQ
https://www.google.com/imgres?imgurl=http%3A%2F%2Fjournals.ed.ac.uk%2Fpublic%2Fsite%2Fimages%2Fedadmin%2FGtoPdb_Logo_large_noBG_small.png&imgrefurl=http%3A%2F%2Fjournals.ed.ac.uk%2Fgtopdb-cite&tbnid=fGaApIEZOeFFOM&vet=12ahUKEwiOoruDjr3xAhVGYBoKHZmpANMQMygCegUIARD9AQ..i&docid=fJA_5fZ9wxJ3GM&w=500&h=500&q=guide%20to%20pharmacology&client=firefox-b-d&ved=2ahUKEwiOoruDjr3xAhVGYBoKHZmpANMQMygCegUIARD9AQ
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Mining Unstructured Data for Knowledge

Embedded 
tables to CSV

Extract images 
and index the 

labels

Extract entities 
of interest

C1C(=O)CCCC1
Chemical Representation

Image

A potential role 
for PKN1 in 
cytoskeletal and 
mitochondrial 
disruption in ALS.

Related Entities



 © 2022 Medicines Discovery Catapult. All rights reserved. EXCELLENCE INTEGRITY COMMUNITY INNOVATION

• The Challenge: Successful drug repositioning in the 
elderly is challenging due to a multitude of safety, 
efficacy and tolerability factors

• Aim: To utilise informatics approaches to identify 
subset of approved drugs that are appropriate for 
realistic translation to patient population for aging 
interventions

• Visit www.DR-EAM.ai -- Drug Repurposing for 
Elderly And Multimorbid

• Supported by 

• Data indicative of the age-related appropriateness for 
approved drugs world-wide (including NHS data)

• Data mining, Natural Language Processing, and 
Machine Learning approaches used

• Interactive web interface developed to allow 
selection and prioritisation of drugs based on user 
preference for repositioning in an elderly population.

Drug Repurposing in Healthy Ageing
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Drug Repurposing in Healthy Ageing

 

Renal & hepatic 
impairments

CNS penetration

Drug-drug interactions

Adverse 
effects

Elderly clinical trials & 
geriatric label warnings

Daily dosing information

Target information

Making all the information available to 
make the best decisions in real time

https://www.dr-eam.ai/ 

Thetis

https://www.dr-eam.ai/


UK Biobank and Genomics 
England — MDC Experience: 
Challenges and 
opportunities 

Andrey Gagunashvili
6th July 2022
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• Mostly "healthy" adults

• Whole exome and whole genome sequencing

• May contain rare disease-causing variants in 
late-onset disease genes

• Can be used as a "healthy", control cohort, similar 
to gnomAD

• Rare diseases (early and late onset) and cancer

• Whole genome sequencing

• Enriched with "rarer" variants and genes that were 
missed during prior genetic testing/screening for 
"common" disease genes 

UK Biobank vs Genomics England

Genomics EnglandUK Biobank
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• "Drug reporposing for elderly population"

• Survey of drugs currently used in ageing patients

• Polypharmacy and drug co-prescription

UK Biobank

Estrogen drugs

Co-prescribed drugs

The older we 
get the more 
drugs we take
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• Very many information categories/fields

• Can be sketchy, not complete

• Not unified naming of some of the administered 
drugs, e.g. based on the active compound:

acetylsalicylic acid

aspirin

aspirin 75 mg tablet

aspirin+codeine

aspirin+codeine 300mg/8mg tablet

alka-seltzer tablet

• MDC has an expertise to standardise drug names 
based on the active ingredient, e.g. INN name:

UK Biobank

Opportunities:Challenges:

acetylsalicylic acid                                → aspirin
aspirin                                                    → aspirin
aspirin 75 mg tablet                             → aspirin
aspirin+codeine                                    → aspirin
aspirin+codeine 300mg/8mg tablet  → aspirin
alka-seltzer tablet                                 → aspirin
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• Rare disease cohorts

• "Enriched" for "rarer" disease genes

• Potential for discovery of novel drug targets

Genomics England

Rare disease patients

Prior genetic testing
(single gene or gene panel)

Rare disease patients
w/o genetic diagnosis

WGS

Gene

Functional work

Druggability
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• Commercial use requires a commercial license

• Closed research environment

• Not possible to install tools and datasets on your 
own

• Dependance on the GEL help desk

• Not always up-to-date, e.g. ClinVar

• Patient's characteristics are subjective to the 
recruiting clinician, e.g:

• Diagnosis

• Phenotype description (e.g. HPO terms)

• Virtual machine environment allowing researchers to 
install their own tools and datasets

Genomics England

Opportunities:Challenges:
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• Data are going to keep growing

• More genetic & phenotypic data

• More sequences and protein data

• More chemical and activity data

• Data 🡪 Knowledge remains challenging

• Increasingly complex

• We need to: 

• Be able to translate between resources

• Understand underlying bias in the data

• Find ways to keep up-to-date

• Integration of resources is critical

Conclusions

Data

Methods

Expertise
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