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& 57 Glasoow Genomics and other Omics
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Global economic impact of
the chronic diseases cancer,
diabetes, mental iliness, hear
disease, and respiratory
disease-- $47 trillion over the
next 20 years.
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(World Economic Forum)

Population Headcount

20,00040,00060,000



Trial & Error Medicine

% patient population that responds to drug class

90% top selling Diabetes 57%
blockbuster
medicines Arthritis 50%

only work for
30¢50% of patients Cancer 25%
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A Mechanism of
disease leading to
new therapies

Medical
Imaging

Genetic / Therapeutic
Molecular Response

Capturing this potential requires partnership between researchers, indusByofPharma
and Diagnostics) NHS and patients. No one group has all the necessary skills/resourc
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o Oy Linkage of Scottish Health Records

Dental SMR13 Mental Health SMR04

Community care SMR50
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Cancer registry

Child health surveillancg Cancer registrations SMRQ6
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CHI = Community Health Index
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Precision Medicine Scotland
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6 Exemplars: Ovarian, Oesophageal & Pancreatic Cancers, Rheuma
Arthritis, Multiple Sclerosis, IBD/COPD |
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http://www.alerehealth.nl/
http://www.axis-shield.com/
http://bioprepwatch.com/wp-content/uploads/2013/11/Thermo-Fisher-Scientific.png

Precision Oncology Therapeutic Development

Andrew Biankin
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w Involved:
w Prof lain Mclnnes (UoG; PI)
w Dr Duncan Porter (GGHB) @ g Qe :

w Prof Paul McKeigue (UoE) 2
w SMSIC SMART Lab B oieriy oo

w Sistemic @7})‘ ﬁhia

w ThermoFisher Ther B Japa
w Aridhia SCIENTIEIC

w

w Delivers:
w Pharmacogenomicelationship for response/non response to methotrexatdRinA

w Utility:
w Allows clinicians to prescribe MTX only in cases where evidence base predicts it will work
w Creates more compelling arguments for use of biological therapy in iRhAy
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OPEN @ ACCESS Freely available online PLOS

Genome-Wide Association Study of Blood Pressure
Extremes ldentifies Variant near UMOD Associated with
Hypertension

Sandosh Padmanabhan’, Olle Melander?, Toby Johnson?®, Anna Maria Di Blasio?, Wai K. Lee', Davide
Gentilini?, Claire E. Hastie', Cristina Menni'>, Maria Cristina Monti*®, Christian Delles’, Stewart Laing’,
Barbara Corso®®, Gerjan Navis’, Arjan J. Kwakernaak’, Pim van der Harst®, Murielle Bochud®, Marc
Maillard'®, Michel Burnier'®, Thomas Hedner'', Sverre Kjeldsen'?, Bjorn Wahlstrand'', Marketa
Sjogren?, Cristiano Fava®'?, Martina Montagnana®'?, Elisa Danese®'?, Ole Torffvit'>, Bo Hedblad?,
Harold Snieder'®, John M. C. Connell'?, Morris Brown'2, Nilesh J. Samani'®, Martin Farrall?°, Giancarlo
Cesana’, Giuseppe Mancia®, Stefano Signorini?', Guido Grassi®, Susana Eyheramendy??, H. Erich
Wichmann??*24, Maris Laan??, David P. Strachan®®, Peter Sever®’, Denis Colm Shields?*®, Alice Stanton?®®,
Peter Vollenweider3?, Alexander Teumer®', Henry Volzke??, Rainer Rettig>>, Christopher Newton-
Cheh*%3%, Pankaj Arora>*>>, Feng Zhang>°, Nicole Soranzo>*%3’, Timothy D. Spector>®, Gavin Lucas>?,
Sekar Kathiresan®%3®, David S. Siscovick®?, Jian’an Luan®®, Ruth J. F. Loos*°, Nicholas J. Wareham™°,
Brenda W. Penninx*"%%%3, llja M. Nolte'®, Martin McBride', William H. Miller', Stuart A. Nicklin’,
Andrew H. Baker', Delyth Graham’', Robert A. McDonald’, Jill P. Pell*?, Naveed Sattar’, Paul Welsh’,
Global BPgen Consortium’, Patricia Munroe®, Mark J. Caulfield?, Alberto Zanchetti*“>,

Anna F. Dominiczak' Padmanabhan S et aPLoSGenetics 2010:6:€1001177
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Uromodulin

Koy Previously called TammHorsfall protein
e = Artivi: franspor Collacting duci—\ Osmalality
mlp = Passive transport of intarstitial

N e D (e \ mm  Expressed exclusively by ttieck ascending
Y (o . limb of the loop of Henleand released into
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| urine from the apical cell membrane.
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UMOD& Precision Medicine
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Hypertension Strata by
UMODrs13333226
P—
HighUMOD Hypertension Low-UMOD Hypertension
Increased UMOD excretion Decreased UMOD excretion
Salt sensitivity Salt resistance
NormaleGFR Incr.ease(':bglqui\;k‘
Increased proximal »t&ubular Na
Greater BP response to loop reabsorption "
diuretics Poor BP response to loop diuretics
| s 4 —
AA genotypeg 67% AG/GG genotype& 33%
Uncontrolled Hypertensior genotype guided algorithm ta > early adelo.n loop diuretics in
determine use of loop diuretic those with AA genotype




})fgﬁggng Precision Medicine Clinical Trial WINHS
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Queen Elizabeth University Hospital
Royal Infirmary
Beatson Oncology Centre

S Wellcome CRF
Discontinue diuretics if prescribed Torasemidebmg OD Institute Med Cell Biol
Recruitment End Nov
2019

Commenced May 2017
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Precision Medicine: the economic opportunity
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Department for
Business, Energy
& Industrial Strategy
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Precision Medicine Innovation in Scotland: a O

Accelerating Productivity Growth for

Scotland and the UK 2016- $43bn
2025- $134bne

” ./ In Scotland PM could save the

XTI NHS- £1.5bn over 5 years

www.qgla.ac.uk/precisionmedicine/SIA



http://www.gla.ac.uk/precisionmedicine/SIA

Potential value of Precision Medicine in Scotland
140 -

119

120 - 0 .
107 m 10% reduction in burden

m 50% reduction in burden

Value of health 100
(20162066)
UK £billion 80

60

40

20

Cancer Diabetes Heart disease  Lung disease Musculoskeletal

Uses methodology adapted froBzauet al, The Lancet (2015)

Annual Burden of Disease from The Scottish Burden of Disease Study, 2015 available from
http://www.scotpho.org.uk/media/1474/sbod201Bverviewreport-julyl7.pdf

Assumes 10% and 50% reduction in burden from hypothetical precision medicine innovations in five
major disease groups

Additional QALYs valued at £20,000 in line with lower accepted UK threshold

o  To T I


http://www.scotpho.org.uk/media/1474/sbod2015-overview-report-july17.pdf
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To transform management of chronic dig= e pbally by'/ accelerating biomedical research, high
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(Erfatinib)
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Canon DrKen Sutherland



ICAIRD

Industrial Centre for Artificial Intelligence Research in Digital Diagnostics

. ¥ === @
e’ iCAIRD
Mading LETEs 'Unlversuy
of Excellence of Glasgow
NHS
—_— =

Key features s
AUniversity of Glasgow led =T

APanScotland initiative

AE10M from Innovate UK

AE6M from industry partners

A6 SME partners involved in exemplars
ABrings Philips and SMEs to Clinical Innovation vbvaF

Zone SCIEMTIST

QFFICE

NHS

L -
= National
by < Services
. [

Scotland

§

UNIVERSITY OF
¥ ABERDEEN

CYTOSYSTEMS Ltd

== | Iniversity of

kéﬁ St Andrews

2,
ICAIRD
U

InterSystems

Cambridge, MA

NHS

Grampian

Canon

(>

d

KHEIRON

N\
K:H_DRJK @

NHS
N —

Lothian

>

NVIDIA,
Santa Clara, CA

[ al Loy |

Bering
CEEEETE T

22


https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj8oqXQv7LdAhVlCsAKHSXbDCAQjRx6BAgBEAU&url=https://www.futuregamereleases.com/2018/05/nvidia-whql-driver-397-93-adds-new-optimal-gaming-experience-for-the-crew-closed-beta-and-state-of-decay-2/&psig=AOvVaw1Kdr6WcfE4XdZjdiLM3XJG&ust=1536739676703643

e h /-

Un1vers1ty -; WPe K

. Greater Glasgow
ofGasgow e o BN 20 Gl

e < { e =—mgp
- e A Sy

A Environment and

ecosystem for Business [+ | A Accelerating
Growth productivity growth S8

for Scotland

Proximity to world-class =8 | oty p—
academic/ clinical/ N Y - A Healthcare cost

industry expertise [ s avoidance

Health Innovation Hub ’, R R 1 @, A 'mproving patient
with enabling ) i - i O outcomes
infrastructure for 1273 —2
innovation and clinical
adoption

l-llIIIIIIIIIIIlll!‘l!lllllllllllllllq ;" E

T

. T e /

ThermoFisher \' _ SIEMENS

scienTiric BiosClavis swameamesns,  Healthcare MRC "llTeCh @hld Canon |




Living Laboratory: Use Case

: .. 65+ year old
Analysis of Initial Glasgow Cohort Poly-pharmic

Individuals
ThermoFisheriversification in Scotlan@€oriell new to Scotland

—

Initial Cohort Analyzed: Aged 65+ on multiple medications

Data deidentified, economic analysis conducted upfront Annual

A Average number of medications per memb8r: pharmaceutical
. : spend
A Most prevalent conditionHigh blood pressure

A Most costly conditionDiabetes

Nearly 22% of this cohort (36,000 people) at
risk of medication failure or significant adverse
reaction from at least 1 medication prescribed

Annual health
care spend

71% taking at least one drug with known genetic implicati

Potential Savings
Predicted cost savings of >£85M over three years upon in 3 years

iImplementation

OO O
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Precision Medicine: Report by the World Innovation Summit
for Health (WISH)
, H
4

Case study 8: Scotland Precision Medicine Ecosystem

The SMSC will help organizations develop capabilities and assets to create PM
solutions that attract commercial investment and have the potential to generate
revenue for Scottish partners. This model is intended to accelerate the adoption of
genomic services and enable broader academic, industrial and NHS participation

across Scotland.
ICISION MEDICINE

A GLOBAL ACTION PLAN
FOR IMPACT

Report of the WISH Precision Medicineg Forum Z01&
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Analysis

Integration of multi-omics data W

Metabolomics

Proteomics

Transcriptomics .l _om
: L -
Epigenomics  (RLiALL

Flow of Biological
Information

Network Modelling
Functional annotation T digital radiology & digital pathology

Clinical utility
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Connected Ecosystem
Broad Industry Base

Advanced Exemplars
Academic Leadership

Forwardthinking NHS

Electronic Health Records

Chronic Disease, Patient Tru
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