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What is UK Biobank?

A A readily accessible resource for scientists to study the
causes of health and disease in middle and old age

A 500,000 UK adults age 40-69 at recruitment

A Information on lifestyle, environment, medical history,
physical measures & biological samples

And t hene.
A Additional data collection and analyses of samples

A Participants followed-up for many years to find out about
their health



503,000 participants

40-69 years old

[ > Newcastle

22 recruitment centres g o T

29.000 recruited

89% England in Reading

7% Scotland .‘_‘.: ;\.alLondon

49% Wales



biobank’ Baseline assessment

Touchscreen questions

A Sociedemographic information

A Lifestyle factors (diet, physical activity,
smoking, sleep)

A Environmental exposures

A Reproductive history & screening
A Sexual history

A Family history of common diseases
A General health & medical history
Large subsets

A Noise exposure

A Psychological status

A Cognitive function tests

A Hearing test

Biological samples
Blood, urine, saliva

Physiealsures

A Blood pressure

A Hand grip strength
A Body composition
A Lung function test
A Heel ultrasound
Large subsets

A Vascular reactivity
A Exercise test/ECG

A Eye measures (visual acuity
refractive error, OCT scan)



Comparative images of retinal detachment: Retinal
Photograph versus Optical Coherence Tomogram
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Prediction of cardiovascular risk factors from
retinal fundus photographs via deep learning

Ryan Poplin'#, Avinash V. Varadarajan'#, Katy Blumer', Yun Liu', Michael V. McConnell??,
Greg S. Corrado’, Lily Peng'#* and Dale R. Webster'#

Using machine learning techniques, the anatomy of the retinal blood vessels can predict

A Age (within 3 years)

A Sex (97% of the time)

A Smoking status (71%)

A Blood pressure (within 11 mmHg)
A Heart problems (70%)



biobank” Numbers of participants bgocicdemographic factors

Characteristic Category Numbers (%)
Age 40-49 119,000 (24%)
5059 168,000 (34%)
6069 213000 (42%)]
Sex Male 228,000 (46%)
 Female 270,000 (54%)|
Ethnicity White 473,000 (95%)
~Other 27,000 (5%)|
Deprivation More 92,000 (18%)
~ Average 166,000 (33%)
Cless 241,000 (46%)
Total 500,000

Generally better off than UK average but a wide range of backgrou

represented




Industrial scale processes needed:
UK Biobank samples during recruitment




ABlood
AUrine
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Total > 15 million aliquots
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biobank®™ Genetic measures in all 500,000 participants

I Measurement of 850,000 parts of the
genome

I Available for research July 2017

I Exome sequencing now underway
A$100M investment from pharma

AMeasures parts of the genes that make protein
(~2% of the genome)

ACould be important to identify targets for new
drugs
A Available for researchers in 2 years time




namre Genome-wide association analyses for lung

genCtICS function and chronic obstructive pulmonary disease
identify new loci and potential druggable targets

Louise V Wain, Nick Shrine, Maria Soler Artigas, A Mesut Erzurumluoglu, Boris Noyvert,
Lara Bossini-Castillo, Ma'en Obeidat, Amanda P Henry, Michael A Portelli, Robert J Hall,
Charlotte K Billington, Tracy L Rimington, Anthony G Fenech, Catherine John, Tineka
Blake, Victoria E Jackson, Richard J Allen, Bram P Prins, Understanding Society Scientific
Group, Archie Campbell, David J Porteous, Marjo-Riitta Jarvelin, Matthias Wielscher, Alan L
James, Jennie Hui + eral

Largest study to date in the area identifies genetic variants associated with
chronic obstructive pulmonary disease (COPD)

Spirometry measurements alemabled the researchers &xploredifferent
aspects of lundunction

Those in the highest risk group based on genetic susceptibility were 4 times
more likely to develop COPD compared to those in the lowest risk group

By quitting smoking in early adulthood, COPD can be reduced in 5 out of 1(
people at high genetic risk

Published January 2017



biobank® Biomarkers in all 500,000 participants

Measurement of36 blood and urine biomarkers
of most relevance to the research community

A Established risk factors for disease
I e.qg. lipids for vascular disease; sex hormones for canc

A Diagnostic markers

I e.g. HbAlc and glucose for diabetes; Rheumatoid Fact
for arthritis

A To assess body function
I e.g. biomarkers for renal and liver function



biobank’ Other planned measures: external investmen

A Telomere length in all 500,000
A Funded by MRC, BHF, BBRSC
A Important in ageing

A Blood metabolites in all 500,000 ..

A Funded by Nightingale, Finland *
A 200+ circulating lipids and amino acids | lu,w-wlwuu[wMw e
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A Whole-genome sequencing in all 500,0007
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biobank® \Wearable devices: physical activity monitor

Accelerometry data collected on 100,000 participants
A Worn continuously for 7 days
A Mailed in the post and returned to UK Biobank
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A Started repeat collection in 2,500 participants
A To collect 4 times over a year to assess seasonal change in activity



Variation inphysical activity acrosthe day by age andex
In 100,000 UK Biobank participants

Published in Doherty et aRJosOne, 2017



