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Outline of the presentation
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} Pan-European initiatives
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The key differences between genomic and genetic analyses

Genomics Genetics
The study of an organism's complete set of genetic information The study of heredity
Analysis includes both genes (coding) and non-coding DNA Analysis of the function and composition of single genes
Genome: The complete genetic information of Gene: Specific sequence of DNA that encodes for a functional
an organism molecule

Source: adapted from the NHS Genomics Education Programme
https: //genomicseducation.hee.nhs.uk
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Genetic variation - Random changes in our genome

The total length of diploid human genome is 6.5 billion nucleotides

Every human genome contains approximately 4-5 million variants,
including SNVs (sequence variants) and CNVs (duplicated or deleted chromosome fragments)

An average newborn has acquired 50 de novo mutations (“random errors of nature”)
About 100 genuine LoF variants, with ca 20 genes completely inactivated in every human genome

Firth & Hurst, ,Oxford Desk Reference Clinical Genetics and Genomics®; 2017; Figure from Bolzer et al, PLoS Biol 2005



Genetic variants by their frequency and effect size

Causative variant = disease
* Huntington disease

Effect size ,
s Spinal muscular atrophy

50.0

Substantially increased life-time risk
* Familial Hypercholesterolemia  ID/DD, ASD

*  Breast cancer (BRCA1/2) * Psychiatric disorders

* Cardiovascular disease
*  Ophtalmology

3.0

1.5 *  Cancer
Modest Pharmacogenomics
1.1 Slightly increased life-time risk
* Polygenic risk scores
(CAD, T2D, breast cancer)
Low

0.001 0.005 0.05

Allele frequency Modified from Manolio T et al, Nature 2009




Where is genomic medicine in 202572

} Genetic factors play a role, to a greater or lesser extent,
in all human diseases

} Genomic research and medicine are central for
biomedical research and healthcare
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Plan France Médecine Génomique 2025

Launched by the French government in 2016

"Genomic medicine is no longer a promise - it is already a reality that will

transform how we prevent, diagnose, treat and predict the prognosis of disease.

It is a public health issue. Genomic medicine is revolutionizing the care pathway

and therefore how the public health system is organized.”
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NHS

NHS Genomic
Medicine Service

Genomic services for healthcare providers

Genomics in
Ophthalmology

Learn about the applicability of
genomics in the diagnosis and
management of eye conditions

Gain insight and explore educational
opportunities and useful resources
curated for the nursing profession

Genomics in Primary
Care

Find out how genomics impacts
primary care practice and explore our
courses and resources

Genomics in Cardiology

Discover how genomic advances are
shaping cardiology practice and
patient care in terms of diagnosis
and management

Genomics in
Clinical Genetics

Take a look at the great changes that
next-generation sequencing has
brought to the field of clinical
genetics

10

Genomics in
Gastroenterology

Find out how genomics can be
applied in the management of
patients and families in your clinic

Genomics in Neurology

Learn more about the increasing

Genomics in General Practice
Explore how genomics is being used A W
in midwifery practice and use our Improve your knowledge of the application of genomics in general
educational resources to learn more practice and access useful resources

Keep up to date with how advances
in cancer genomics are shaping
practice and impacting-patient care

Discover how advances in genomics have impacted the field of impor.tance of genomics in neurology
histopathology and how pathology services are responding practice today

17 !

Source: www.genomicseducation.hee.nhs.uk /genomics-in-healthcare /



Benefits provided by genomic medicine

Opening more treatment possibilities

through identifying at early stage

Identifying predisposition markers
\ Early diagnosis

Prognostic/ Clear identification of underlying cause
Preventive — @

approaches Mgiraeg?]:)esciisse of disease and segmentation
BENEFITS
Better characterization of Eligibility for _
- . ¢ : : More effective
condition and driver targets clincal trials

treatments

Fewer adverse
reactions
Precise diagnosis allows better treatment

selection and increased effectiveness

Through identification of

predisposition to side effects

& NHS Genomic Medicine Five-Year Strategy (UK), October 2022
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The Costs of Imprecision All-Us

RESEARCH PROGRAM | With You

"When health care providers don't have enough information to make tailored recommendations, the costs of care

1/}
can mount

AR + AR - B > &

You 1 million+ participants Health discoveries Individualized prevention,
from diverse communities diagnosis, and treatment for all
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Will societies be able to afford genomic medicine as a routine service?
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Cost of sequencing a full human genome

The cost of sequencing the full genetic information of a human, measured in US$. This data is not adjusted for
inflation.

$100 million
$10 million
$1 million
$100,000
$10,000

$1,000

2001 2005 2010 2015 2020 2022

Data source: National Human Genome Research Institute (2022) OurWorldInData.org/technological-change | CC BY




Cost-saving potential of genomic analyses

Health outcomes are driven by productivity and cost-effectiveness of interventions

Health System Performance

Cumulative Intensive Lost oF
Health Outcome Openheart  care forvery UMnecessany
surgery for ill patients  diagnostic tests
(e.g. QALYS) ; il pa
~_  patients >70 . Adverse drug
Renal dialysis E i reactions
Chemotherapy for ; i :
most cancers ' reventable surgical
f complications
Screening ; 1
e 4 Estimated at
Vaccination : —  20% — 30%'
; of health spend Cyfrent aggregate
Public|health : health system
inforI;\ation 5 performance
campaigns ;
I. High Value Il. Routine E Ill. Low Value ! IV. Waste i V.Adverse Events
Intervention Treatment Intervention i :
Notes: 1. Based on US estimates Cost (3)

Source:

Pacific Strategy Partners analysis; TO Tengs, et al, ‘Five-hundred life saving interventions and their cost effectiveness’, Risk Analysis, 1995,

15(3):369- 484, Institute of Medicine of the National Academies, Best Care at Lower Cost: The Path to Continuously Leamning Health Care in
America, 2012; DM Berwick & AD Hackbarth, ‘Eliminating Waste in US Health Care’, Journal of the American Medical Association, 2012,
307(14):1513-1516; Pricewaterhouse Coopers (PWC) Health Research Institute, The Price of Excess: Identifying Waste in Healthcare

Spending, 2008

Source: Commonwealth of Australia (2013). Strategic Review of Health and Medical Research in
Australia — Better Health Through Research.

American College of Medical
Genetics and Genomics

The ACMG 59 medically actionable genes

* Early interventions 3% population

* Better adjusted screening programs (e.g.
breast cancer)

| Unnecessary diagnostic tests
| Unnecessary (surgical) interventions

Pharmacogenomic screens (|| | cost per
QALY per drug)

99.5% population

Health economic data from presentation of Prof. Joachim Marti; University of Lausanne



The first nation-wide PGx service

2

O O O
Broad diagnosis
@w @9 symptom driven )

Individual
characterisation
of underlying cause

Informed by genomics and
other clinical information
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As the first nation-wide health system, the NHS Genomic Medicine Services plans to launch in 2023 PGx service
providing screens for 40 compounds to all people in England

Everybody receives
the same medicine -
30-60% effective

Tailored treatment to
match an individual’s
makeup and response
- more effective and
and fewer side-effects




Ultra-rapid WGS in critically ill infants

Rady

project Ch1ldrer?s
babybear | . - Vs

Bab
Manat’tlee

Nicklaus
@ Children’s
Hospital

roject
I?abgr deer

“l have never seen a

.& Impact of Rapid Whole Genome Sequencing diagnostic tool that's
made such a huge

impact in intensive care

medicine in all my years of

Austral[an
Genomics

M
S “VJ - n
% gc Karolinska practice.
e o InsutUtEt IMPROVED IMPROVED
(Ot o . .
HEALTH CLINICAL Mario Rojas, MD
OUTCOMES EXPERIENCE NICU Medical Director Valley Children’s Hospital

Figures and data from The Project Baby Bear Final Report; Rady Children’s Hospital (CA, USA) 2020



JAMA | Original Investigation

Feasibility of Ultra-Rapid Exome Sequencing in Critically lll Infants
and Children With Suspected Monogenic Conditions Australian
in the Australian Public Health Care System Genomics

Australian Genomics Health Alliance Acute Care Flagship

Acute Care Genomics 2018-23:
Piloting a national approach

>400 infants and Trio whole genome
children sequencing

Time to report ~50% diagnostic
3.0 days yield

Adapted from a presentation by Zornitza Stark at the GA4GH Plenary 2021



Automated and standardized r'WGS workflow Australian
Genomics

Time from sample to variant report
median: 3 days; range: 2-7 days
Patient & Family

%
-
Q

%

Clinical Genetics Experts

Data Access (‘
Committee
{ Y Data Access Committee
¥ Review Standards

- {™ Beacon API

) ACMG Guidelines

Amerian Colege of edca

_.1 !._ Machine-readable - {") Data use Ontology
1 r consent = & pedigree
{3 rsger {reiger

Clinical Team

««««««
‘‘‘‘‘

Streamlined clinical data capture

4 min 35 sec human

pheno pe

AN
% 4 Pedi
pnenoe - Laboratory Team

PaneIApp Australia

Adapted from a presentation by Zornitza Stark at the GA4GH Plenary 2021



project Children‘s

w .  Ultra-rapid WGS in critically ill infants

baby bear | Ui v~
PILOT SITES # OF BABIES e wug{{ (El:\EE)*WAS e
CHOC CHILDREN'S HOSPITAL (ORANGE COUNTY) 23 12 (52%) 9 (39%) 2.5
RADY CHILDREN'S HOSPITAL-SAN DIEGO 59 22 (37%) 19 (32%) 3
UC DAVIS CHILDREN'S HOSPITAL (Sacramento) 34 12 (35%) 8 (24%) 2
UCSF BENIOFF CHILDREN'S HOSPITAL OAKLAND 24 12 (50%) 9 (38%) 3
VALLEY CHILDREN'S HOSPITAL (Madera) 38 18 (47%) 10 (26%) 3

TOTAL PROJECT BABY BEAR CASES

76
(43%)
* 11 fewer major surgeries and 16 invasive diagnostic tests

 $2.5 million in healthcare savings; $4,509 per QALY gained

Healthcare spendings ||

* 513 fewer days in hospital

Figures and data from The Project Baby Bear Final Report; Rady Children’s Hospital (CA, USA) 2020



National genomic medicine initiatives (non-exhaustive list)
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Prerequisites for human health-related genomics

Understanding of genomic
architecture in the
population
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European over-representation in genomic datasets affects the accuracy

of risk prediction in other populations

Individuals in GWAS [millions] Glﬁo!:)al population
[billions] Prediction accuracy

[relative to Europeans]

©
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2006 2008 2010 2012 2014 2016 2018 Present & \@“ & & @"‘
. Q W&
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South Asian/other Asian
African

Hispanic/Latino
Greater Middle Eastern
50 - Oceanic
Other
Multiple

1.00

100 -
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Figure adapted from Martin et al, Nature Genetics 2019



Examples of population genomics and *omics initiatives

Country Pop. Initiative Focus area # of WGS # of GT Other molecular data
All of Us General population 245,400 313,000 In discussion
USA 332 Mio Trans-Omics for General population, multi- Transcriptome; Metabolome;
. . 206,000 NA .
Precision Medicine ancestry Proteome; Methylation
Pooulation Blood proteome; NMR-metabolites;
UK Biobank Py ! 500,000 500,000 Panel of disease-specific
aged 40-69 years ,
UK 67.3 Mio biomarkers
Genomics England Rare disease, cancer 97'00,0 NHS.pomen’rs NA In discussion
(increasing)
Finland 5.5 Mio FinnGen General population 9,000 412,000 NMR-metabolites
N . . ] ] o
Estonia 1.3 Mio Estonian Genome Center General population 3,000 +10,0001in 210,000 Transcriptome; NMR r.ne’rqboll’res,
progress Metagenomics
Iceland 376,000 deCode General population 62,240 160,000 Targeted plasma proteins
Denmark 5.9 Mio Danish National Broad spec’rrthn of clinical 60,000 in progress NA Transcriptome
Genome Center conditions

-
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Prerequisites for human health-related genomics

Understanding of genomic Infrastructure for data
architecture in the exchange and analysis,
population optimized for large-scale

genomic data

-

X health2030

genome center



&2

DANISH NATIONAL . . :
CENOME CENTER Danish National Genome Center offers three services

Strategic partners
services

o Clinical services a Research services

* Secure server capacity

* Data storage

* Powerful processing

* Tools, modules, programs and
applications

* Consultancy and architectural
assistance

* Collaboration with other authorities

* Use of infrastructure

» Data storage, secure server capacity,
databases, development projects,
federated systems

* Data processing, computing power,
validated pipelines

* Tools for interpretation

* Secure server capacity

Slide credit: Lene Cividanes; Danish National Genome Center



PERSONALISED

: : ; £t MEDICINE FOR
National infrastructure for personalized medicine e 0

THE PATIENTS

CLEAR DIAGNOSIS
Regions National infrastructure for Personalised Medicine Regions TARGETED TREATMENT
ENHANCED RESEARCH ?

NATIONAL STRATEGY FOR
PERSONALISED MEDICINE 2021-2022
e L, e 9 e, O - 'a
o CCCTGA ATATCG v
| WA — , | LY.L/
Clinician A sample Whole genome Data analysis An interpreter uses A clinician treats the patient,
ensures (for example, blood) sequencing interpretation software to based on insight from the D A N I S H N A I I 0 N A L

consent is taken from the interpret a patient’s variants genetic analysis

patient GENUME CENTER

National
WGS Center o o
* Implementation of WGS in
B —
National == pCﬂ'lenT treatment
HPC Center =
National o
Genome Database * Collect and store Danish genome
Whole genome data in a secure national
sequencing
genome database
[
—_—

Precision Medicine Genome data access to health

Development Unit > CAGT

CCCTGA
¢ ATATCG <

care professionals, researchers and

patients

Knowledge base Analysis platform Research




The Australian Acute Care Genomics

Australian
m— Genomics

GENOMIC CARRIER SCREENING

Prospective parents offered
expanded genetic carrier screening
to give them information about
their chance of having a child with

a severe genetic condition

G i q
CHOMIC Rare Disease
Cancer Diagnosis

Management ag

PRECISION ADULT HEALTHCARE

Provide adults with world-leading
genomic healthcare: earlier
diagnosis, targeted treatments,
effective surveillance, person-
centered care

PRENATAL GENOMIC DIAGNOSTICS

If a pregnancy ultrasound detects
abnormalities, genomic testing will
be offered to determine foetal

health AUSTRALIAN
GENOMIC DATA
........................... ASSET
________________________________________________ Enriching research,
S mmmmmsmsssssssssmmeee i informing healthcare,
empowering
NEWBORN GENOMIC SCREENING Australians

Genomic screening of newborn
babies to diagnose genetic disease,
or predict risk of severe and
disabling childhood disorders

PERSONALISED PREDICTIVE
GENOMICS

Predict risk of complex diseases
with high population burden, and
prevent adverse drug reactions
with pharmacogenomics

Prediction &

: Rare Disease
Prevention

Diagnosis Professor Zornitza Stark
Victorian Clinical Genetic Services

CHILD HEALTH, ACUTE CARE

If a child develops a suspected
genetic condition, existing genomic
data from screening can be rapidly
analysed to deliver earlier and more
effective interventions and

Acute Care treatments

Genomics

A/Professor Sebastian Lunke
Victorian Clinical Genetic Services




Prerequisites for human health-related genomics

Understanding of genomic Infrastructure for data Readiness to participate in
architecture in the exchange and analysis, international
population optimized for large-scale collaborations and data

genomic data exchange ecosystems
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EP PerMed

European Partnership
for Personalised Medicine

What is needed for responsible implementation?

Public and professional trust

Modernizing and education

Focus on inclusion and facilitating access

IT-infrastructure and technology

vV v v vV Vv

Legal and ethical framework

G The EP PerMed “The Strategic Research & Innovation
g hea l'th 2030 Agenda for Personalised Medicine”, 2023
genome center




Genomics is changing the research transition pathway

Idea
oy 0 ° . b)) ! 4
Traditional linear genetic
L 4

research translation

Basic Research

pathway @

Clinical Trials

Regulatory Approval

-

X health2030
genome center

2
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Patient

ES Regulatory

merging cyclic genomic research
translation pathway

Clinically driven research

Australian Government “The National Health Genomics

Policy Framework 2018-2021"



Genomic learning healthcare systems

Positive cycles driven by new knowledge and technological innovation
in human genomics research and clinical care

Quality
improvement
strategies

Genomic learning
healthcare system

Basic genomics
research

— “Strategic vision for improving human health at The Forefront of Genomics”

Z hea l.th 2030 Green ED et al, Nature 2020
genome center



Implementation of genomic medicine

Where does Europe stand in 202572

THE FUTURE OF EUROPEAN COMPETITIVENESS — PART | SECTION 1 | CHAPTER 9

1. Maximise the impact of the European Health Data Space (EHDS)

Further scale up genome sequencing capacities in the EU and present a strategic blueprint beyond 2026.
Building on the European 1+ Million Genomes (1+MG) initiative and complementing Beyond 1 Million Genomes
(BIMQG), there is a continued need to strengthen the infrastructure for whole-genome sequencing, including to
enhance data sharing across borders under the EHDS. This action, to be set up under a private-public partnership,
should build on the European Genomic Data Infrastructure, delivered by a project that will conclude by 2026.

“The Future of European Competitivness”
Report by Mario Draghi
September 2024
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1+ MG Declaration of Cooperation (201 8)

Drive personalised medicine and health in Europe

- Build a cohort of at least 1 million sequenced genomes that provides clinically
impactful associations in research

« Providing access to genomic and health data for secondary use
* in aharmonised fashion
* to cross-border datasets

to foster better healthcare outcome and economic growth

- Harmonised fashion covers
* Harmonised quality
* Harmonised semantic
* Harmonised information and communication systems and tools
* Harmonised data governance

- Funded by Slide courtesy André Uitterlinden, Genome of Europe

the European Union




The 1+MG Roadmap

Cross-border access to genomic data, implementation of genomics-based health

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
1 [ | 1 1 1

Design & Testing
Scale-up & Sustainability
e _o" European
o '@ Genomic Data
oY% Infrastructure

Population Genomics
DIGITAL
- E::::::m PRE)UGF;(/)A;EME Funded by
Horizon 2020 the European Union’s Digital Europe Program
European Union funding

for Research & Innovation Grantagreement #101168231

Part of 1+MG Initiative GENOME OF EUROPE

>

Slide courtesy Valentina Oberti, European Commission



Implementation of genomic medicine

Where does Europe stand in 20252

European Commission
Digital Europe Programme
GENOME OF EUROPE

Duration 2024 — 2028

Coordinated data generation for genomic medicine
across Europe

participating country

Kick-off meeting 30.-31.10.2024, Rotterdam




Why Genome of Europe?

GENOME OF EUROPE

European Commission
Digital Europe Programme

The reference dataset for genomic health programs of
the European countries
* Documenting and quantifying genetic diversity and heterogeneity across European populations
* Reference for interpreting clinical genetic variants in comparison to disease-specific genomes
* Recalibrating genetic risk profiles to ancestral backgrounds, essentially important for developing polygenic risk scores

* Reference panel for imputations in lower resolution but cheaper and larger scale genotyped samples (low-pass
WGS, SNP genotyping)



GoE within the 1+MG Roadmap

Cross-border access to genomic data, implementation of genomics-based health

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
1 [ | 1 1 1

Design & Testing
Scale-up & Sustainability
e _o" European
o '@ Genomic Data
oY% Infrastructure

Population Genomics
DIGITAL
- E::::::m PRE)UGF;(/)A;EME Funded by
Horizon 2020 the European Union’s Digital Europe Program
European Union funding

for Research & Innovation Grantagreement #101168231

Part of 1+MG Initiative GENOME OF EUROPE

>

Slide courtesy Valentina Oberti, European Commission
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What is GDI setting out to do? .+ cenomicoat

%, Infrastructure

Support the EU 1+Million Genomes (1+MQ) initiative (Digital Europe policy)
ambition to enable secure access to high-quality genomics and the corresponding

clinical data across Europe for better research, personalised healthcare and health
policy making

Establishing a federated, sustainable and secure infrastructure based on open

community standards to access genomic and related phenotypic and clinical data
across Europe

Building on the Beyond 1 Million Genomes (BIMQ) project outputs

Slide credit: Tommy Nyronen, GDI and ELIXIR Finland

Funded by
the European Union




Countries’ commitment to GDI by 2026

N
e Fully operational and integrated into 1+MG : Europegn
. : . s Genomic Data
infrastructure: Belgium, Czechia, Denmark, ) Infrastructure 4
Estonia, Finland, France, Germany, ltaly, -2 E
Luxembourg, Portugal, Slovenia, Spain,
Sweden, The Netherlands, Norway %ﬁ

e Fully operational national node but not yet
integrated in the 1+MG infrastructure:
Bulgaria, Latvia, Lithuania

e Onboarding:
Croatia, Ireland

Infrastructure will exist in 2024 with at least 6
countries

Slide credit: Tommy Nyronen, GDI and ELIXIR Finland

Funded by
the European Union
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Connecting relevant EU initiatives o oo, European
°® Genomic Data
.e% Infrastructure

Aiming to connect to
initiatives and Data Spaces
to ensure interoperability

at all levels E H DS

HealthData@EU Pilot

European Health
Data Space

European
Genomic Data
Infrastructure

RN niUative _

EUCAIM

CANCER IMAGE EUROPE

"

European partnerships: Personalised Medicine, Rare Diseases; Digital Twins, Cancer mission

GDI project receives funding from the European Union's Digital Europe Programme
under grant agreement number 101081813

https://gdi.onemilliongenomes.eu



Core components of the 1+ MG Framework

Components based on the output of the 1+MG projects that provide guidance on ELSI, data

quality, data standards, and technical infrastructure standards and APIs.

Technical framework

Sequencing guidelines

Sequence data generation and quality
requirements for WGS/WES data to be labelled as
1+MG complaint

Implementation

G

Data governance and ELSI

Guidance and recommendations on how to
address data governance and ELSI aspect to
ensure data can be made available.

(€&

Data models, standards & ontologies

1+MG minimal data models for different use cases
and recommendations on ontologies and data
standards

YE
A
Genomics into healthcare

Assessment Maturity Level Model to guide
healthcare systems on their journey to implement
genomic medicine.

&z

Technical Infrastructure

Stack of standards, open source references
implementations, synthetic data and proof of
concepts that can be used to establish a 1+MG
node.

I

National implementation

Find pointers to country specific information
resources and national research data
management practices.



EP PerMed joins European personalized medicine EP PerMed
European Partnership
for Personalised Medicine

initiatives under one roof

Launched in October 2023

Infrastructures

Prevention A@ DIz Gl
- - Strtegies % Key figures of EP PerMed:
Clinical research, incl %
diagnostics and therapies _ OL
of diseases el © * Duration: 2023 - 2033
engagement % ‘

Data standards, 2 .

interoperability & Awareness & _‘2 ° Total budge’r: ApprOX|md're|y
: analysis education Public-private [

Policy, legislation, partnerships ) 370 Mi
: io Euro
regUIatlon Socioeconomic and 3

Regulatory sciencies
and regulations

ELSI research Equity

* Partners: More than 50, mainly

Economic/health

Implementation and economic research

health systems research

funding organisations from

Market access
Health systems and

payers/providers

Europe and beyond

Regional, national,
international
perspectives



ggiss;nalized Strategic Focus Area
Swiss Federated Genomics Network o:ﬁfﬁﬂﬂ:frfﬁﬁ.'iﬁwes

National genomic strategy to facilitate genomic research and accelerate the
integration of genomics into healthcare practice

} To develop a streamlined infrastructure supporting collaborative genomic research

} To provide researchers and clinicians with secure and efficient access to genomic information

} To collect reference data and knowledge about the genetic structure of the Swiss population

} To serve as stepping stone for international collaborations

-
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Implementation of genomic medicine

Swiss Federated Genomics Network

Genome of Switzerland @ Swiss fEGA repository

Aim to align with the parallel ongoing genomics initiatives at European level

G E

GENOME OF EUROPE

European
Genomic Data
Infrastructure

-
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Suggested ancestral composition of the Genome of Europe

#participants QQ\'\(‘ &
in Genome of y & & & QS? & & g & & S Qf“\é Qb"\' ex\v‘ & & o \yP G E N O M E O F EU RO P E
Europe & 2y & & S Q,.“ f q§a
& & LS
Ancestry . 3 y: 2 y T e . - b ¥ ¥ ¥ ¥
Albania 0 10 0 0 0 0 0 0 | 158 0 0 0 0 0 7 6 0 0 0 16 14 0 0 o 2
Austria -:. 0 0 2 0 0 o fI2) o 0 1 0 (i 1 0 2 3 2 0 (] 1 11.575 0 " o ®
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Poland 108 & o 5 s | B2 3 9 27 2 6 |2 6 0o | 23 s 0 10 198 | 5184 | 144 2371 59530 208 EU Dlgltql Europe fu nds (2024-202 8)
Portugal ] 82 0 0 0 0 0 ) ) 0 0 1 0 0 14 ( 53 1010, 0 o fan2
Roma (Gypsy) 0 0 seN 27 0 0 0 0 o o 329 808 o 8 5 ] 0 0 0 0 0 20 0
Romania 25 181 0 1 41 4 €0 ) 9 1601 42 57 | 9.780 0 0 79 2 218 583 0 191 0 °
R 1 0 | o | 2] w 2 M PR R IR B * 20% of Genome of Europe target in
Serbia 198 8 o |28 o 3 0 0 o [isen o 16 | 54 0 0 0 35 16 1| 0 o || so8
Slovenia 37 2 ] 0 0 0 0 0 0 el 0 5 6 0 0 1 0 5 0 0 o f e
Spain ] 14 0 0 0 1 0 0 0 0 ] 54 0 0 K ( 7] 3 408 23¢ o § 707 e q C h C OU nT ry
Sweden ] 8 0 0 0 1 28 0 12 0 0 5 0 0 2 ( 14 68 0 35 0 &8
Syria 111 0 0 0 5 1 72 0 14 3 0 0 (] 0 | 208 65 0 0 o
Turkey 12 61 |84 1 0 2 108 0 18 - 20 0 0 0 0 ( 70 38 408 0 0 558
Ukraine 21 9 0 3 5 |47 o 4 6 s 17 12 70 64 0 0 B 13 0 e 61 s7
United Kingdom 13 30 0 0 42 5 29 0 8 298 7 0 50 0 0 8 C 178 20 57 C 541 57 1.385 241 1996 0 350

Columns: Countries; Rows: Different ancestries in each country



Pilot Phase 2023-2025

Strategic Focus Area
Personalized Health
and Related Technologies
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* Mapping of samples
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* Legal and ethical
framework
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Clinical-grade WGS of 1,000

population samples
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genome center
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Pilot reference dataset

* CHUV BGC participants
*  General consent including genomic

analyses

Option to opt-out

*  2.6% did not want to participate
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o ’

Use cases proposed by the
Genome of Europe:

* Lookups of individual variants

*  Population distributions for
polygenic risk scores

* Reference panels for ancestry-
specific imputation




Scale-up Phase 2025 - onwards
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Genome of Switzerland
reference dataset

Requirement to join the
Genome of Europe

Clinical-grade WGS of
15,000 population samples

© )

Additional assays

Long-read sequencing

o *  Multi-omic profiling




Genome of Switzerland Pilot Phase

Population genetic architecture (preliminary results)
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