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Overview of the 1+M
Genome Initiative




1+Million Genomes 1 & S
Declaration of cooperation ,

23 countries and 5 observers



_ - MG

Declaration for delivering cross-border
access to genomic databases

1 million genomes accessible
in the EU by 2022 —

‘ Linking access to existing and
future genomic databases across the EU

@ Providing proper scale for

research with clinical impact “ a




MG

1+MG Working Groups

—
.

2.
3.
4.
5.
6.
7.

10.
11.

Organisation and governance Coordination

ELSI aspects

Clinical data

Quality

Infrastructure Technical Working Groups
Health economics

Rare diseases
Cancer

Common Complex diseases Use cases Working Groups




1+MG Roadmap

Timeline & Objectives

2020
Engage local, regional,
ENGAGE national and European
Govern ance, stakeholders to define the

. requirements for cross-border
cooperathn and access to genomics and linked
collaboration clinical data

@ MG

Adopted in February 2020

1+ Million

I accessible

genomes




@ MG

1+MG Roadmap

Timeline & Objectives

2020
ENGAGE TRANSLATE Translate requirements for data quality,
standards, technical infrastructure, and
Governance, Infrastructure, ethical, legal and social issues (ELSI) into
cooperation and guidelines and technical specifications and

implementation guidelines that capture

collaboration ;
European best practice

1+ Million
1 ——— accessible

genomes




1+MG Roadmap

Timeline & Objectives

2020

ENGAGE
Governance,
cooperation and
collaboration

TRANSLATE
Infrastructure,

guidelines and
pilots

@ MG

Adopted in February 2020

DRIVE
Sharing, scaling

and sustaining

Drive adoption
and support
long-term
operations via a
maturity model
and a
methodology
for economic
evaluation

1+ Million

I accessible

genomes




@ 1M5

1+MG Roadmap

Timeline & Objectives

ENGAGE TRANSLATE DRIVE

Governance, Infrastructure, Sharing, scaling

cooperation and guidelines and and sustaining
collaboration pilots
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@ 1MG

Organisational structure

soa
* % -
Strategic layer Stakeholder layer

ENDORSE ENGAGE

¥

Expert layer Operational layer
ELABORATE COORDINATE & SUPPORT




@ 1MG

Organisational structure

Commission
Special Group _
Secretariat ~trategic

(EC) layer
ENDORSE

soa
()
Stakeholder layer

ENGAGE

Expert layer Operational layer
ELABORATE COORDINATE & SUPPORT




_ - MG

Organisational structure

Strategic layer Stakeholder layer
ENDORSE ENGAGE

1+MG Working
groups and

National Mirror Expert layer Operationa[ [ayer
Groups ELABORATE COORDINATE & SUPPORT

MG 0000 P -3 11O




Organisational structure

National Mirror Groups — NMG

Establishing a European learning framework

8@ 1 Scientific Coordinator

55 1 National Contact Point (NCP)

z 5-12 members

1+MG Working
groups and
National Mirror
Groups

1+MG

Expert layer
ELABORATE




_ - MG

Organisational structure

Strategic layer Stakeholder layer
ENDORSE ENGAGE

@ ,,,,,,,,,,,

Expert layer Operational layer
ELABORATE COORDINATE & SUPPORT




o » IMG
Organisational structure
S2®  Coordinatior
Strategic layer Stakeholder layer group

ENDORSE ENGAGE

¥ -

Expert layer Operational layer
ELABORATE COORDINATE & SUPPORT
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Organisational structure

Strategic layer Stakeholder layer
ENDORSE ENGAGE

Reporting & Deliverables

Expert layer Operational layer
ELABORATE COORDINATE & SUPPORT
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The Beyond 1 Million
Genomes Project

B1MG




<= Beyond One Million Genomes (B1MG)
aims to create legal guidance, best
practices and recommendations to
create infrastructure to enable the
commitment of 22 European Member
States and Norway to give cross-
border access to one million
sequenced genomes by 2022 (1+
Million Genomes Initiative)




The B1MG pl"()ject Started 1 June 2020

Coordination and support action of the 1+MG

@ €4 M \3> 25
e

Budget _EU countries




The B1MG project

Coordination and support action of the 1+MG

eatris

%{ BBMRI-ERIC”

.= Karolinska
-2 Institutet

DTL |2

Legal Pathways Life Sciences Law

|y} Amsterdom UMC

!nslltula_NﬁCi?ﬂﬂ' de Saude -p
o e " " Tervise Arengu Instituut
"‘ National Institute for Health Development

@ o

i 3 B1MG

Started 1 June 2020

N/

nsuo_Nacional de Satde

Nictiz'¥ .
Hartwig (’

UNIVERSITA
DEGLI STUDI
DI MILANO

European Alliance for m
Personalised Medicine
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B 1 MG ObjeCtiveS Aligned to the 1+MG roadmap

2020
Engaging local, regional, national ... to define requirements for accessing genomics
and European stakeholders and personalised medicine data.
2021
Translating requirements for data ... into technical specifications and implementation
quality, standards, technical guidelines.

infrastructure, and ELSI

2022

Driving adoption and supporting ... via the BIMG maturity level model and a
long-term operations methodology for economic evaluation.
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B1MG WPs / 1+MG WGs alignment

WG3,4 — Clinical
data, quality WP4 - Infrastructure

WP5 - PM delivery and
impact
WG 6 — Health Economics

Technical Groups WP2 - ELSI

WG1 — Governance,
stakeholders
WP1 - Stakeholders £¥

WP6 - Coordination,

Ei NMGs

WG1 — Governance,
NMGs

CITIZENS
TRUST

A
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B1MG WPs /
1+MG WGs

¥

Use cases

WG7 — Industry
involvement

CITIZENS
TRU ST WG9 —|Cancer
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1+MG & B1MG

Ongoing activities




General Developments

O Signatory

* Alliance of 1+MG signatory countries grows @ counies
« Belgium recently sighed the declaration



- Q IMS
1+MG Roadmap summary publication

- Translated the 1+MG Roadmap adopted
February 2020 into a public brochure for T
the (educated) general public G

. Editorial team with input from EC, 1+MG 7. | |
CG and WG/WP leads

« Supported through a Digital Health Europe
Grant

« Published late Sept 2020

2020-2022

on 4 February 2020
by the signatories of the Declaration

Towards access to at least 1 million
sequenced genomes in the EU by 2022

https://ec.europa.eu/digital-single-
market/en/news/roadmap-1million-genomes-initiative-
now-clearly-illustrated-new-brochure




1+MillionGenomes
Roadmap 2020-2022

= -'/ ) LOUISE
- - IMPROVING
N T CANCER TREATMENT

BREAST m~csn+. o Q

ERCM and BRCA2

80%. A

@ CANCER SCREENING E

In order to detect early potential breast cancer, she started

breast canc ing at age 35, much ea t

usual recommended routine screening. A

Louise indeed developed breast cancer. T ¥

most suitable type of treatmen Jerwent a genomic
sing the u m'. of chemotherapy versus other

treatments in

B o TREATMENT

CHEMQ.”

£\ marTin
. IMPROVING PROGNOSIS
FOR RARE DISEASES
MICROCEPHALY o

EUROPEAN PLATFORM ON
RARE DISEASES REGISTRATION

1) h\'

1+M\l!|

| (0

Roadwaq 20202022

_JUSTYNA
PREVENTING COMMON
AND COMPLEX DISEASES

POLYGENIC
RISK SCORE — @

 CORONARY ARTERY
DISEASE

NS Qenomic ar a( s showed that she has a PRS in the

). Drugs such as

weasures lowe D

the CAD risk, so her
initiate statin treatment and make some

lifestyle changes.

s and other pre
‘a els in the blood a

[PREVENTION
S

Europe is currently developing PRS tests for early
identification of risks factors for common diseases. The

information, all ¢
across Europe. Tk
testing in regular he
of cheap prevent

ulwar-‘ will boost the availability
ughout Europe and elsewhere

l’ =
il Ir
|

_PABLO & PEDRO
TACKLING HIGH
SENSITIVITIES TO
INFECTIOUS DISEASES

CoVID-19

INFLUENCES ,

DATABANK

«@ NETWORK

Imaq 1e we would have the EU federated genomic data
fi E




1+MillionGenomes

Which are the main areas of cooperation?

To create s framework wehits f
re

ew wanys of coll Thes s why
ntiative ws fouroed. The ke f =
HgenomE SCeve It echarnced healthcare: Vanous s of aciviy ane ot the com of the nitlate's work work o anisation,

hedth

ethical legal. and sexial

el

Strong coordination and collaboration o/ 1

"~

“1ep hjouayd B

Infrastructure and in

1+MillionGenomes

dmap 20
The initiative’s proposed infrastructure uses a federated
Eth

What is the timeline and next steps?

Thele

i ol by 2022 ts sgnatory
and expent groups ave warking together on many stepise: conerete actions. By aligring the investments and advances expecied
" o da 10 2020-2022. the i of reang A cobort o at least 1 mllkcn sequenced genomes can be actieved
D e IS
backegounds, The st

——c E Engage
' cross-border sharing and analysis of genetic
data and assodiated health datasets, srory and
serer ets wil come from a
Courtes, taskd on easieg initatives in genomics and
personalised medcine, ard 4
2020 - Engage - Engaging countries and other

‘stakeholders in governance and collaboration

+ Gavemance model, national “miror groups”
« Terms and condtions for detributed access
07 P i s y ~ Guidelnies on goed genomic practice
o « Funding, communication
2022 - Drive ~ Moving forward on sharing, scaling and
sustaining the initiative £
o
national, regional, and local public authorities e
Eroud rarige of onal stakeholders in the ata govesrance framework ard (
1o for Europe-wide large-scale processing of Translate
jenome and heaith data in national and regional
N - Infrastructure, guidelines, and pilots
e i o science and healthare systems. ;
ofre a govemance model of coordnat ~ Distributed, authorised and Secure access
P The Coopesation mod will cover the « Scale activibes 1o e Buted and secure access « Legal guidelines for cross-border Lse
v to research cohorts of at least 1 million sequenced +Techrical specificatiors, intesrpesabikty
« Secute infrastructure and tools
g heathcare. o ritatve w
2021 - Translate - Transiating the mission into concrete
infrastructure, guidelines, and pilots

 European health data space,
« e wectmcal edrastixture for distributed, authorised

and secure &

rel Facital

5 11 preventing, detecting, and cunng dis eases - Sharing, scaling, and sustaining
fregonsl gemet asta making efaTmed G 1hat wi ’
#1¢ interoperability of registries and ‘accessibility, effectiveness, and sustainability of health

care systems.

» Coordinated data govermance
- Pran for scale-up of the infrastnucture

+ Economic evaluation
e whie tahing agpropriate
1o protect the privacy of individuals.

» Roadmap for longes-term sustainablity



Survey on accessible genomes

X eUSurvey Login | Help ~

Save a backup on your local computer (disable if you are using a public/shared computer)

1+MG - Survey on accessible genomes - July 2020

’ Fields marked with * are mandatory. }

You are invited to participate in this survey because according to our information or your indication of interest, your dataset may
be eligible for participation in the European 1+ Million Genomes initiative (1+MG). Views

Standard Accessibility Mode
The 1+MG is based upon the commitment of 20 European Union Member States and Norway to establish a cross-border

federated network of national genome collections associated with phenotypic data, consented for advancing health and
medicine practice and research across Europe. Languages

[EN] English %
To prepare the framework for the 1+MG we have developed the questionnaire below. Our goal is to understand what existing

genomic datasets and corresponding phenotypic/clinical information are effectively available for participation in the 1+MG. Also,

we would like to know what are the challenges and bottlenecks for sharing, and how they may be overcome by development of Background Documents
technical or policy solutions. We will use your answers to make recommendations for design of a European framework for EC privacy statement

sharing genomic and associated clinical data, develop solutions to overcome challenges, and also to provide guidance for

participation in the 1+MG initiative.

https://ec.europa.eu/eusurvey/runner/1plusMG_S
urvey2020




Detailed questionnaire to deepen our view on
what can progressively be included in 1+MG

B1. SPECIFICALLY REGARDING RARE DISEAS

* 1. What was the main purpose for data collection?
~ Clinical
Research
Another purpose (e.g. biobanking, epidemiology, surve

*2. What type of genetlc data was collected?

Whole Genome Sequencing (WGS)
Whole Exome Sequencing (WES)

~ Clinical exome
Arrays

* 3. What phenotypic/clinical data is available?

@ (Please select all that apply.)
Clinical information
Treatment
Treatment response
Lifestyle (questionnaires)
- Social-economic status information
None of the above

* Clinical information:

© (Please describe key content)

C1. CLINICAL AND PHENOTYPIC DATA (Rare diseases)

* 1. Is the clinical/phenoctypic data:
Centralised (collected and stored at a central location)
Federated in local systems like Electronic Health Recq
systems

2. Please speclfy how each sub|ect or partlclpant in the pr

@ (nclude the dentif

used to uniquel

. 3 Is the phenotyplc data linked to:

alect all that

WGS data
~ WES data
Clinical exome data
Array data
Other

* 4, Data structure and format:
© (Please sel
Free text
Structured data
Date fields

ect all that apply)

D1. ETHICAL AND LEGAL ISSUES (Rare diseases)

For your data collection, we need to know for how many subjects you observe the following:

* 1. General Data Protection Regulation (GDPR) Authorisation: Under the GDPR, does the data collection have a consensual
basis (i.e. specific consent following Art. 6(1)a with 9(2)a) or non-consensual basis (e.g. statutory basis such as public interest
based on Art, 6(1)e with Art. 9(2)g,h,i or j), as implemented in your country, that would allow to contribute this data in a cross-
border genome initiative like the 1+MG?

No

No, but re-consenting is possible

Yes

Don’t know

2. Ethical and legal legitimacy. Can the data be used for the following purposes? (Please note that, typically, ethical clearance
comprises either informed consent or a waiver of informed consent and approval by an ethics committee.)

* a) The use in future (not yet defined) research projects?

No
Yes
Don't know

* b) The use in healthcare for the benefit of other patients?
© (E.0: the dain Mkiid 56 isd By dooions.of ISapendent DopRals 16 k! The oAt aesasass thark sy Iar e cienti

Yes
No
Don’t know

'H clada cuinlibis
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B1MG Work Packages / 1+MG Work Groups
activities




Workstreams

To contribute and shape

WP1 — Stakeholder
Engagement

outcomes

®
q

PBIMG

WP1 - Stakeholder

® 3 B1MG Stakeholder Portal - Stak % 4

C R & sites.google.com/ebi.ac.uk/bimg-stakeholder-portal/stakeholder-groups

},.
¥ Stakeholder Groups

Stakeholder

Portal
B1MG Stakeholder Portal

Staksholder Grospé @ Patient Organisations v %j’ Clinicians and medical specialists

Resources

FAQs
HTA bodies Medicines Authorities v

<

Academics v Industry ~

Iy fe) W

National Policy and decision y GII““ Funders v
makers
“,n'ifs‘ Research Infrastructures v E EU Joint Actions v
6
[ Subscribe B1IMG stakeholder newsletter FAQs Privacy statement Contact us
o eliir - m;ﬁ:;.vmlm.osmn‘ ot Back o BIMGsite




B1MG Stakeholder Portal A ¥»BIMG

. Stakeholder portal now
Stakeholder Resources i i
alen |@A /i !we, creating an
interface between
M B1MG Stakeholder Portal external stakeholders and
project partners, to
::— @ Patient Organisations ~ Lﬁj Clinicians and medical faC] l]tate Fommun]ty
Three disease areas organise this cluster: SDGCiaIiStS part]C]pat]on and
bricology, rare dissase and hsurology. Eschianea This cluster comprises two subgroups, clinicians e n g a ge m e n t )

will have a lead to tackle disease-specific
Pe and medical specialists, from the oncology, rare

Cd questions. disease and neurology areas. CO m m u n i Cati On a n d
m Ct collaboration

Sta !\ HTA bodies A Medicines Authorities v ° 2 1 registe red SO fa r

Sta (
Health technology assessment (HTA) refers to v v
lead the systematic evaluation of properties, effects, Regl St rat] 0 n

and the impact of health technology. This

multidisciplinary process evaluates the social,
economic, organisational and ethical issues of a
health intervention or technology.

Subscribe B1MG stakeholder nev AEUnetHTA representative will lead this cluster.

This project is fundd

flop

Academics A Industry v

This cluster includes academics and researchers
involved in oncology, rare disease, neurology and
data science.
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Workstreams

WG2 & WP2 - ELSI

Provide ELSI Toolkit to:

e Consolidate national
requirements, policies and
recommendations

e Build upon good practice
developed in EU projects and
national genomic initiatives

(

WP2 — ELSI 5

WP1

B




B~ 81MG

WG2 & WP2 - ELSI

Relevance of ELSI to 1+MG

« 1+MG aims to ensure “distributed, authorised and secure access ... while taking
appropriate measures to protect the privacy of individual data donors”.
(Declaration, 2018)

 The Declaration places notable emphasis on addressing ethical, legal and
societal issues (ELSI).

 The ELSI Working Group (ELSI WG) develops recommendations on how to
responsibly provide cross-border access to genomic and related health data.

« Ultimate decisions rest with the 1+MG sighatories.




B > B1MG

ROad map WG2 & WP2 - ELSI

®* Collect existing governance best practices
®* Review applicable ethical guidelines and literature

®* Review applicable EU and exemplar national laws to define legal
requirements

®* Organise use case workshops to better understand ELSI challenges
®* Engage with relevant stakeholders and related initiatives

® Prioritise aspects that are necessary input of the work
of other WGs

®* Recommendations relevant for Signatory Member States




Workstreams

WP3 — Standards and
Quality Guidelines

M 3 B1MG

WG3, WG4, WP3- Clinical & Data Quality

Provide minimal
requirements for:

e Sample source
e Bioinformatics analysis

e the description of patient-
specific phenotype and clinical
data

Consider national
particularities, such as
clinical systems and
languages
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WG3, WG4, WP3- Clinical & Data Quality

WP3 - WG4 - Good Genomic Practice

1 QA

Bioinformatics

Sequencing (ONT, analysis
lllumina...)

Inter-lab Comparison
HMW-DNA extraction & cross-validation

Guidelines
& quality
metrics

Acquisition of
samplesin clinical
settings

Ethical Approval - L

& MTA

Ethical Approval
&MTA Guidelines
Acquisition of samples & quality

- metrics
g
& cross-validation
Bioinformatics e
analysis lnastor

Rare Diseases [Publication of guidelines for Rare Diseases|

Bicinformatics analysis
Inter-lab comparison
& cross-validation Guidelines
& quality
metrics

Collection of exome data Guidell :

- & quality
<> S o
i inesfor
GGP for
RD

Rare Diseases [Publication of guidelines for Rare Diseases|

Collection of exome data
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WOrkSt reams WG5/WP4 - Infrastructure

Provide infrastructure
requirements for:

e Security and privacy
e Interoperability standards

Coordinate catalogue of

existing ‘synthetic’ data WP4 — Federated secure cross-border

WP3 technical infrastructure
Test cross-border

interoperability

s

L\%
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Federated EGA Model WG5/WP4 - Infrastructure

National/regional nodes store datasets

Central node: |

1001
metadata 1‘
accessible

A
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WG6/WP5 - Healthcare Implementation and impact

Workstreams

Implementation of:

Maturity level model
Country visits for knowledge exchange

Economic model for evaluating personalised
medicine approaches

WP5 — Personalised medicine
delivery, scientific and societal
impact
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Tools

WG6/WP5 - Healthcare Implementation and impact
* Harmonised Health Economic Model

o o
- - >
: 3 ¥y 2, :ff
* B1MG Maturity Level Model 3§ E3F 3_. 355
. . £ - = 8 ax g o [¥]
atU t \' Domains\Maturity levels €% 3E£5 STE Tiy
ol O E L@ <oa

Governance, strategy and investment:

Legislation and policy:

Workforce skills and organization:

Clinical infrastructure and decision tools:

Data standards and infrastructure:

Genomic standards and infrastructure:

F0000J0~

Public awareness and acceptance:

* Country Visits - exchange on best practices

I « UK, Estonia, Finland




Workstreams

Project management o & O
o A National Mirror : ®
Governance Groups P
Sustainability ® ®
- A @ A
4

® WP6 — Coordination
Office




B1MG
Coordination
Office

Weekly and
ad- hoc
meetings

Stakeholders
Portal

Factsheet,
Onboarding
support,
NMG
meetings

Cross
WPs
Meetings

Synthetic
Genome
Workshop
(Dec 7th)

B »B1MG

WP6 - Coordination Office

WG & WPs
meetings

External
Projects

External
projects and
stakeholders

General support:
NMG support




® 1+MG NATIONAL

MIRROR GROUPS

NMGs at glance

COMPOSITION & PROFILE

512 )

members

1 Scientific Coordinator

1 National Contact Point (NCP)
Nominated by each NMG, they work as
interlocutors between the EC and their group.

5-12 members

- Depending on the configuration at the

national level,

a]} Adequate gender balance

©  Wide geographical representation

in each country

A diverse representation of
stakeholders
Research/university/clinical/IT/data
communities, ministry/agency/executive/
policy maker, industry/private sector, ELSI,
funding agencies, patient organisations.

The 1

+MG National Mirror Groups (NMGs) feed their national

experience into the 1+ Million Genomes Initiative.

These national instances will ensure the effective

PBIMG

2022.

@ (R

¢ G

B

ation of the roadmap at a natigunal and lacal laval by

Improve quality of life

‘ To improve EU citizens quality
transnational access to genomi;

Facilitate access to the initia
For national experts and policymakg]
alignment of Member States with th

Promote national adoption an|
To ensure synergistic implementatio|
Health System and provide recommg
European funders.

National contributors
The NMG experts will provide advicq
implementing the initiative’s object

*It is expected that a representative
designated by the Member States, p
initiative’s annual meetings and pro
outcomes of the BIMG project that

Initiative multipliers
As national representatives, their rof
to receive and transmit information
initiatives to encourage adoption.

NMGs, alongside stakeholders, will ¢
dialogue to:

Build a decision-making framej
For public-private participation and
literacy among stakeholders.

Envision a future framework
For integrating emerging health tech
systems.

Identify prospective mechanis
For stakeholder cooperation — inside

About B1MG
Beyond One Million Genomes (B1MG) aims to ¢
and clinical data across Europe by coardinating]

The 1+MG National Mirror Groups (NMGs) feed their national
experience into the 1+ Million Genomes Initiative.

These national instances will ensure the effective
implementation of the roadmap at a national and local level by
objectives. 2022.

© (=]

Improve quality of life

‘ To improve EU citizens quality of life by enabling
transnational access to genomics data 9

Facilitate access to the initiative’s information
For national experts and policymakers to ensure the
alignment of Member States with the initiative’s
objectives.

Promote national adoption and sustainability
To ensure synergistic implementation in each National
Health System and provide recommendations to local and
European funders.

implementation of the 1+MG Initiative. This initlETVe 12 & or
21 European Member States and Horway to give crass-border access to ane
million sequenced genomes by 2022.

BIMG has received funding from the European Union’s Horizon 2020 Research
and Innovation Programme under grant agreement No 951724

About this fact sheet

This fact sheet will evolve at the same rate as the initiative itself and the
development of the NMGs.

Download



Workstreams

WG7 — Industry
involvement

CITIZENS
TRUST WG9 —{Cancer

Personalised medicine a reality
across Europe

WG11 — Infectious diseases ‘ ‘ WG8 /- Rare Diseases

COVIQ-19 ‘

. WG10 — Commgon comp

lex




B ¥»B1MG
Develop Europe’s future health data

landscape

. 3 years

Maturity Model
ELSI toolkits European Health Data Space

Technical recommendations and gu

Long-term strategy — Use Cases working groups
Cancer, infectious diseases, rare diseases, common
complex disease
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