FRANCE MEDECINE
GENOMIQUE 2025

Viesan

DATA ANALYZER COLLECTOR
(CAD): AN E-INFRASTRUCTURE
FOR PERSONALIZED MEDICINE

- © 7 Forum

N \_Teratec
2018 JinE ez
E— 4

as

Qviesan . Q Q Q €3 Q Q Q Q
Q Q Q Q Q Q Q Q Q
4 [ P I FyF J'TF B F O 3 3




' FRANCE MEDECINE
GENOMIQUE 2025

dviesan

QVviesan | CEA Q CHRU ¢ CNRS & CPU €3 INRA C3 INRIA € INSERM €3 INSTITUT PASTEUR 3 IRD

ARIIS € CIRAD Q) EFS € FONDATION MERIEUX € INERIS € INSTITUT CURIE € INSTITUT MINES-TELECOM < IRBA €3 IRSN € UNICANCER




FRANCE MEDECINE
GENOMIQUE 2025

avViesan

WHAT MEANS “DIGITAL MEDICINE”"

Paradigm change :

« from optimized treatment based on « averaged » patient = personalized

diagnostic and therapy

Medicine which uses algorithms :
* to interpret digital patients

* in order to make diagnoses and help to treat real patients

Organic companion: bio-tech, organ-
on-chip

Interface life-electronic and robotics :
0T

Digital patient: use of all medical data
—> digital avatar

3 pillars .
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Goiesst  [NTERNATIONAL CONTEXT
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Genomic medicine is a field of international competition
supported by national plan where:

/ = Clinical application is a common goal

= The development of economic sectors is a strategic
ISsue
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TERMS OF ENGAGMENT LETTER FROM
THE PRIME MINISTER

[ ' 1 2) éablir lo [\4 i nenl de la France on matidére de recherche, analyser 1o pvise en

y .
5 v ] |V de 4I teclnolo, anx lo cadre des plans magionumux (plan nCer.
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| L= —— J 3) évaluer les enjeux em mntiére '

Panis, le 17 AVR. 2015 42_'{ slorisation et de dévdoppement

ml:l wlogiques ot la gue

The Prime Minister entrusted Aviesan with the task of examining the current landscape for
incorporating genome sequencing in the context of the healthcare pathway by touching on
the following four points in his mission statement:

ures ll[nﬂ\’i priorités &
iiomale de recherche et In straségio

o o les impacts potenticls en terme ¢
en 1 enant on vn;-l d la fois les
e 'amalywe A grande dchelle de

tion de Is g

. 1. Defining the presence and importance of genomic sequencing in current

despx

- medical practices as well as expected future developments in the coming 10
it years.

«w 2. Evaluating France’s positioning in the field of genomic research and its role in
g current health plans and priorities to be implemented in line with national

médi

strategies for health and research

Dans

« 3. Evaluating the issues related to innovation and technology transfer and
economic growth, taking into account technological aspects, management of
: large data sets and ethical implications.

4. Proposing a long-term medico-economic model integrating coverage by
medical insurance and the establishment of an industrial sector to support such

Prés

] an initiative.
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A Co-CONSTRUCTED NATIONAL

PLAN

More than 160 people mobilized under an
Aviesan presidency

- Institutional representatives

- transversal competences across fields of
research, health and industry

- Research and health agencies
- Central administrations of ministries

- Representatives from the industry (Ariis, IT,...

- CNAM and HAS
- CGl,
- Toulouse School of Economics...

Qviesan

alllance natsonale
pour les sciences de la vie et de La sante
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ESE AMBITION OF THE FRENCH GENOMIC
EVE=R MEebpicINE PLAN 2025

INTEGRATE SEQUENCING INTO A

GENERIC HEALTHCARE PATHWAY

> Request for exam [
|_| Agreement U Q n
Patient/doctor dialogue Pr e-an'aly tic S
Shared decisions sampling
Clinical data ' u
Natl_onal dgtaba_se of Genomic
— Clinico-biological data
a8 < Meta-data i |
\\' Support for the ‘{, 3

“therapeutic decision

"

Support for the
diagnostic decision Support tools aﬁ

for analysis
o P@

Research

Blological validation . _gg 5 DEVELOP A NATIONAL
and interpretation |,
i / \ GENOMIC MEDICINE SECTOR

['l"-i

o —

“Diagnostic Laboratory”
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A PLAN ORGANIZED AROUND

3 MAJOR OBJECTIVES — 14 ACTIONS

I- SET UP THE TOOLS FOR A GENOMIC
HEALTHCARE PATHWAY

Il- ENSURE THESE DEVELOPMENTS IN A SAFE
TECHNICAL & ETHICAL FRAMEWORK

11l - IMPLEMENT MONITORING AND MANAGEMENT
TOOLS



France mépecine OBJECTIVE | : SET UP THE TOOLS FOR A GENOMIC HEALTHCARE PATHWAY
GENOMIQUE 2025 _

S
E@
Action (3)- Allow the integration and
use of patient data in the healthcare
pathway
Action @ - Creation of a network of @

sequencing platforms

Action (2) - Creation of a Central Analyzer of collecting

Data (CAD) to process and use the volume of
data generated

Healthcare system: Equal access to sequencing (110 000
patients 310 000 analyses) rare diseases, cancers (~60 000 patients per year)

o o e e e e e e e n S e R n e En e R m S En E En A m e Em e e e e
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Zﬁ%ﬁ.gﬁ?i‘&?ﬁ Objective 1l : ENSURE THESE DEVELOPMENTS IN A SAFE TECHNICAL & ETHICAL

O FRAMEWORK -
Clinical data S —
\-\._,/

Interprétation r*}\;:
LA
“Analysis laboratory”

Support tools for analysis

< | Sendingand ___ |
CAD e collecting

f‘

Research

(4) Set up a center of reference, innovation, expertise and transfer : CREFIX

(5) Overcome technological, clinical and regulatory barriers encountered along the pathway

@ Set up an evaluation and validation system of new indications for access to genomic diagnosis

(@) Foster new skills and personnel capable of meeting the challenge of analyzing and interpreting the data
Integrate ethical aspects related to the processing of clinical & genomic data 11
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“Analysis laboratory”

Interprétation

Support tools for analysis

(9) Mobilize industry stakeholders around the project Research
Guide sector activities to address industry issues in the genomic healthcare pathway

1) Monitor the developments at the international level - @
(2 Implement a program dedicated to health economic aspects -t *
(3) Organize information, consultation, and involvement of concerned stakeholders ﬁmi gm

12

Governance of the Plan



' FRANCE MEDECINE
GENOMIQUE 2025

dviesan

QVviesan | CEA Q CHRU ¢ CNRS & CPU €3 INRA C3 INRIA € INSERM €3 INSTITUT PASTEUR 3 IRD

ARIIS € CIRAD Q) EFS € FONDATION MERIEUX € INERIS € INSTITUT CURIE € INSTITUT MINES-TELECOM < IRBA €3 IRSN € UNICANCER




France mepecne. WALUE CHAIN
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Echantillon
(sang/tissus)
L Données cliniques
initiales
w
Dialogue CAD Plateforme Données cliniques
patient/cliniciens . initiales
Décisions Données gm:::':jﬂwn::
. - nt e Qua
concertées (patients digitaux) muan“:e
Extraction des VCF )
~ algorithmes Annotations initiales VCF _ai
o . (VCF_ai) Médecin biologiste
i -‘ﬁ -; < > T -
! * algorithmes v &L
H -] e #I:l--—
aide a la décision Serveur d’outils Serveur d’outils aide au diagnostic
d’aide a la décision d’aide au diagnosti

VCF_af et

*  Nécessite 'accord du patient données clinigues initiales

= Three major key points

— From patient to sequence variations list (pre-analytic, sequencing, alignment and variants,
annotation)

— Help with diagnosis and medical decision
— Information system global architecture, data security
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CAD - CENTRAL ANALYZER OF DATA

&£ - 40 = Collection and annotations
w .
v of genomic data

= Association with clinical data

Calculation
tools

g i Medical
Annotated Clinical =4 analysis
' I=~4 laboratory
variants Data S 5 (CHU)

Bases of
knowledge
and data

» Analytical methods, calculation associated with large volumes
» Constitution and management of Healthcare-Research Knowledge Bases

15



cnomouez0:s GAID 3 LINKING HEALTHCARE-RESEARCH CONTINUUM
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e-CAD CAD e-CAD
w—

central
Intggration of Annotatlon Base of
clinical data of variants knowledge Standardization
' \ of data cohorts

Filtration /
Curation
* Biomarker
discovery

. Population base l
Interpretation

Final report
Healthcare Research
Improve Healthcare based on Increase translational research by

cohort knowledge enriching databases
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Providing services to the

Platforms s N - -
= versioning variant call v Be e !’r:vu:mg services to
software D)) Imdustry
e_c AD e'CAD

orchestrator )y portal

= Reception desk
= Orchestrator software = Assistance and advice on
(monitoring the whole

: project design
process) | Calculation = Access to datasets in
= Tools for diagnostic and tools response to legally validated

therapeutic choices

_ . queries
assistance Annotated (OlT]-II = Access to tool libraries

" Interconnectionto variants Data = Provision of virtual machines
databases of open clinical = Hosting / storage of genomic
trials . o Bases of data and associated data

= Interoperability with existipf knowledge = Support and
tools and methodologieg

and data methodological tools

(DCC’.F.)NMR) = Statistical analyses
= Portability € Providing = Data transfers
services to (;roviding
clinic services to
Research

17



.. NEEDS FROM HARDWARE TO SOFTWARE
—

Storage Computing | Software tools

Level 1 : Acquisition of varients

(o ey = Managment/follow-up
\dd\“da ~ |>~70Pb/year (2048 (:kores . QualitY control |
+ 8 To)* x10 = Matching of varients

Varient calling
= Management of workflow

Level 2 : Annotation and validation

= Storage
> ~70Pb/year 2x = Automatic annotation
+ growth = Validation / Reporting
= Exchange of information
- /
Level 3 : Methodology
= Digital models, data mining
_ Level 4 : Research and development
Innovative o :
_ = Software support (anonymization, coding,
computing

compression, parallelization, visualization,
certification)
= Digital models

18
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