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Agenda

* Precision diagnostics for precision health

* Somatic & hereditary testing

* Overlaps & synergies

e Common challenges, solutions & opportunities

e Future directions



Precision Medicine — a straight forward concept

“Doctors bave always recognized that every patient is unique, and doctors bave always tried to tailor their treatments as
best they can to individuals. You can match a blood transfusion to a blood type — that was an important discovery. What if

matching a cancer cure to our genetic code was just as easy, just as standard? What if figuring out the right dose of medicine

was as simple as taking our temperature?” -
P J P the WHITE HOUSE

- President Obama, January 30, 2015 PRESIDENT BARACK OBAMA

* EU 2015: Personalised medicine
(ICPerMed International Consortium)

European |
Commission

a medical model using characterisation of individuals’ phenotypes and genotypes (e.q.
molecular profiling, medical imaging, lifestyle data) for tailoring the right therapeutic
Strategy for the right person at the right time, and/or to determine the predisposition to
disease and/or to deliver timely and targeted prevention. '
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Precision Medicine -
complex in clinical
practice

Challenges
« Medicine / biology

Methodology / logistics

Legality

Funding
Ethics

Conventional
approach
Standard Diagnostics
Standard Clinical Trials
Treatment
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Patient with advanced Precision Medicine

@ malignant neoplasia

Comprehensive Multi-dimensional Diagnostics
Multidisciplinary Teams
Molecular Tumor Boards
Recommendation and Documentation
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Driving forces molecular oncology
= |[nsights in
r cancer genetics
Patient j
= New (targeted)

= Analytical tools therapies
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Insights in cancer genetics

= The human genome (HUGO)
= The molecular landscape of major cancer forms (e.g. TCGA)

= Exponential growth of generated data
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2000 ( ERBB?2 — Breast cancer )

2001 ( BCR-ABL 1 (TKI) — Leukemia )
_x KIT (TKI) — GIST

2004 ( EGFR (Abs) — Colorectal cancer )
|

2005 ( EGFR (TKI 1st gen) — Lung cancer )

ﬁg‘w\:‘.\‘a
71 Stenzinger et al. Semin Cancer Biol.2022 W:O\L,T‘E- gm s



New (targeted)
therapies 2012-

= |[ncreasing speed

= New generations of tyrosine kinase inhibitors
= [mmunotherapy

= Tumor agnostic therapies

= More complex biomarkers

= Beyond genomics...
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Hereditary variants of relevance for treatment prediction
- BRCA1/2 and homologous recombination

* Homologous remombination repair (HRR)

« Homologous recombination
deficiency (HRD)

» Relevant for hereditary cancer but also for
PARPI treatment prediction

 HRD status made up of BRCA1/2 status and
genomic instability score

PALB2
ATM
CHK1
CHK2
RAD51
, ovarian, pancreas

Homologous [ NHEJ NER Mismatch Direct reversal
recomination repair
! l l 1
' |
BRCA1 KU70/80 XPF MSH2 MGMT

BRCA2 DNAPK ERCC1 MLH1

Xeroderma Colorectal Giloma
pigmentosum

P inhibitors, platinum salts Platinum salts Methotrexate Temozolomide

Lord & Ashworth, Nature 2012
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Synthetic Lethality & PARP inhibition

A combination of deficiencies in two or more genes lead to cell death

Single stranded break I _-_ 4@
NAD+

Double stiandzd break ‘ b «'
—— — [ BRCA mutated cell ] ——— ._ Cell
s nable to repair via death
Pc CE gmologous recombination VA ”

Repair via homologous
recombination

Sachdeyv, Targeted Oncology, 2019
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BRCA1/2 - e
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BRCA2 exon 11 Helical domain OB fold
' _ Encoded domains
BRC repeats Tower domain NLS

 The genes were cloned in the 1990ies — Mary-Claire King central
« Large genes (5,5 kb, 10,3 kb)

« Tumor suppressors -> loss-of-function mutations -> need to cover the
entire genes



Molecular pathology in screening for heredtitary cancer
- Lynch syndrome and mismatch repair

* Relevant for hereditary cancer but
also for treatment prediction of
e.g. checkpoint inhibitors

* Protein loss detected by IHC,
PCR or NGS used for variant
detection

« dAMMR & MSI-H mismatch repair
function is lost

SKANE



Increase in results relevant for hereditary cancer

 Larger panels detect added, potentially hereditary, variants

* Risk of results that might be difficult to handle and of
added work load for the clinical genetic departments

* Normal blood samples more frequently used to filter out
false positives in the somatic data

* The information can also be used to identify patients
worth referring

SKANE



National recommendations
on reporting on
constitutional variants

* Aligned with ESMO on
variants to report

* A tumor only result should
be verified before reported

* Class 4 or 5 to be reported,
not VUSes
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Kort sammanfattning av NAG:s rekommendationer

Detta PM ska inte tolkas som att NAG rekommenderar nigon specifik utredning,
syftet dr endast att besknva principer f6r hur fynd som uppkommer vid utredning av
vuxna patienter med cancersjukdom inom klinssk patologi bor hanteras ur et
arftlighetsperspektiv.

Ur arfilighctsperspektiv rekommenderas parad analys.

Om endast tuméranalys utforts sa bor status som konststutionell vanant fastseillas
innan aterrapportering som ctt potenticllt relevant drftligt fynd. NAG
rckommenderar laboratonicr att folja rckommendationer frin ESMO:s arbetsgrupp
avscende vilka somatiskt detckterade vananter som (i avsaknad av parad analys) bor
leda ll kompletierande konsttutionell utredning, med viss modificang enligt detta
PM.

Endast sannolikt patogena (klass 4) och patogena (klass 5) vanianter bor svaras ut.
Varianter av oklar klinisk signifikans (VUS, klass 3) bor 1 typfallet registreras
laboratoricts databas men inte rapporteras klinaskr.

Prnciper for genctisk vigledning infor bred diagnostisk testning behdver ctableras pa
regronal nivd. NAG har erfarenhet av liknande processer och deltar girna 1 sidana
diskussioner.

Utover formell klassificening av genctiska vananter si har NAG adven dvervigt den
kliniska relevansen (Vclinical actionabdity™) av fynd 1 olika gener och vid olika
diagnoser. Utgiende frin detta sckommenderar NAG att for vuxna patienter med
cancersjukdom si "bar” cller "kan” faststillda konsututionella patogena cller
sannolikt patogena varianter i1 definicrade gener rapporteras ut antingen vid samthiga
cancerutredningar, altemnativt med specifikationer for olika umérnyper. Dessa
rckommendationer sammanfattas 1 en tabell 1 slutet av detta PAL
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National working group on hereditiary cancer, Regional cancer centers in collaboration

REGIb
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Shared competence and toolbox

« Staffing for data generation, bioinformatics and variant
Interpretation

» Shared need for upscaling testing and introducing new
methods

* Possibility to lower costs and speed up diagnostics

* Long read sequencing latest example of field spearheaded
by rare desease diagnostics

SKANE



ScilLifeLab CG & GMS - a Swedish
Research Implementation Network

Phase 1 Phase2 Phase3 |

C Discovery - Testing and < _ Diagnostic » » Clinical )
research adaptation for - validation and diagnostics
diagnostics implementation

SciLifeLab Clinical Genomics
Genomic Medicine Sweden

Fioretos, T., Wirta, V., Cavelier, L. et al. Implementing precision medicine
ina reglonally organlzed healthcare system in Sweden. Nat Med (2022)
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Genomic Medicine Sweden -
a national infrastructure for precision medicine

GMC Orebro

GMC Viist 7
GMC Norr

\ GMC Uppsala

GMC Karolinska

Health care Academia Patients Industry GMC Syddst

GENOMIC MEDICINE SWEDEN

! é : : : ! !

2017 2018 2019 2020 2021 2025 2030
Pre study GMS formed with  GMCs established at all Contiunued support Research and Continued support precision health
support of Vinnova university hospitals from Vinnova and innovation bill (5 M EUR 2025, 10 M EUR 2026-30)

Department of Health 2021-2024
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Seqgencing solid tumor — NGS a central tool
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NGS solid tumors — GMS data

12 000 Gene panels - DNA
10 000
8 000
6000
4000 Targeted RNA
/ sequencing
2 000
-_— WTS
0 o— B —a— ) v B = o WES
2017 2018 2019 2020 2021 2022 2023
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GMS Childhood cancer

David Gisselsson-Nord

g >50% ( Whole genome seq.

» h
Morphological tumor (tumor + blood) copy umber Histopathology of clinical significance
evalutation cells I ! I

@ ? ( RNA sequencing
. @ ' g o, (tumor only)

Tumor biopsy Nucleic acid T

extraction
Parental
SRS A informed DNA methylation
> > . consent (brain tumors only)
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: - t (national data lake)
Patient
information

Clinically relevant genetic alterations detected in 91%
Potential targeted therapy in 24% (wadensten et al, JCP Precision Oncology 2023)
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Strategy genomic profiling in hematological malignancies

National haematology panels Transcriptome analysis Whole-genome sequencing

SNVs CNVs Ik Structural variants

AN

252 lymphoid B

genes :
- Gene fusions
S S W — — RNA-sequencing
CNV backbone
SNVs CNV Indels
Fusion transcripts Digital karyotyping
AML, MDS, MPN, CLL. Lymphoma Acute leukaemias Acute leukaemias and

germline predisposition

Implemented at 5 GMCs
(>4 200 panels in 2022)
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Comprehensive genomic profiling in solid tumors

560 genes . .
= . g S Ongoing implementation of gene
— — s CNV backbone .
All cancer types panel testing at all 7 GMCs
“— e
DNA - Ongoing developmental work on
SNVs CNVs Indels Structural variants quUid biOpSieS
DX e
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Targeted therapy Immunotherapy
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Anders Edsjo Johan Botling
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Pharmacogenomics

= |nitial focus on treatment prediction in cancer
= Design for exon sequencing integrated in national cancer gene panels

= |Information logistics and access to EHRs a challenge

+ CYP2D6, CYP2C19,
UGT1Al

- $gms- ng .QCIEaEa!nggenetcs v? KNMP Apothekersorganisatie

® e
= Implementation Consortium

Ngms
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Government Offices of Sweden
W Ministry of Health and Social Affairs

Gene panel analyses:
Validation, implementation, development

Design, Development and Clinical validation

Federated national effort
Structured analysis to decide on content for clinical routine and research purposes

Treatment prediction, clinical study inclusion, and tumor biology relevant targets
Regulatory aspects added

Pilots in precision medicine

Ministry of Health and Social affairs, 2021-
Pediatric cancers (focus on WGS, WTS, methylation arrays with added gene panel effort)

Breast cancer (stage 4 disease, initial focus on treatable variants)
Ovarian cancer (HRD 2021, oncogenetics 2022)
Lung cancer (Added 2022, tissue and liquid biopsies)

2025: 1.8 M EUR “Tissue testing, liquid biopsies for solid tumours”
> gms
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Current work solid tumours — pilots under discussion

= Redesign of gene panel for tissue testing

Update for study inclusion
Addition of diagnostic content (especially on the RNA side)

Merging of design with KI gene panel

=  Pilots for global analyses
German WGS FFPE ring trial
WGSTS for select cases

= Liquid biopsies
Comprehensive genomic profiling + smaller panel for actionable targets

=  Support for upscaling — possible link poor prognosis cancers

> gms
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GMS560 (VAF)

GMS560 vs reference ] ] ]
(VAF known mutations) National validation

. - comparison of results

90% R?=0,995 ..~
80%

70%

60% ' "  Competence building

50%

40% o " Joint continued development
30% -o®

% ‘_.-‘.'
2 o0” "  Follow-up of comparable results
10% 2%

0@~
0% @

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Reference analysis (VAF)

Reference samples — same analysis at different
sites
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*1J ScilifeLab
GMC West GMC Orebro
GMS NGP
GMC South GMC North

GMC Uppsala National Genomics Platform (NGP)

4.5 Pb HCP Erasure coded storage
2 UCP HCI Indexing Stacks
Cloud scale-out computing

-

GMC Southeast GMC Karolinska

'gms
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FRANCE MEDECINE
A web of interactions GENOMIQUE 2025
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Swedish National Precision Cancer Medicine Study

Multi-stakeholder effort — coordination from Testbed Sweden PHC

A DRUP-like study to allow for data sharing and collaboration with other similar studies C

Engine for upscaling comprehensive genomic profiling and implementing a national
molecular tumour board

FOCU:SE

Interactions within the PCM4EU/PRIME-ROSE consortium crucial

CTIS application May 2025

: TESTBED SWEDEN
C Pr on Health Cancer




Screening and Gene panel Identifying gene targets & o 5
[ sequencing } [ Treatment initiation Clinical Follow-Up

Advanced Cancer patients Patients with same treatment- Responders
. actionable gene variant

CR PR SD
Non-Responders

MM

[ Exploratory analyses J
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Long-read
Sequencing

: aNeL / * WIS
T gt ol -—' Proteomics
e

FOCU-SE

The Swedish Precision Cancer Medicine Trial | y ‘

FOC U . S E'tl'i al A [ Clinical Reporting ] /'

Biomarker-driven
Molecular Tumor

Board Portal stratification of
treatment cohorts

FOCU-SE-explore ()

Integration

Treatment cohort
Stage | (n = 8); Stage Il (n = 16)

|
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Statistical and

FOCU:-SE-data Mo

predicting
patient outcomes - \ / IHC
Understanding response and
Other clinical data sources resistance to treatment Additional omics analyses
y ;\ Treatment 4\ ‘*- Spatial transcriptomics
{\\. '“ Hypotheses N and proteomics
-\o - . Health  Digital Radiology Generation t Drug * Single-cell ’
records pathology Screening '- CyTOF ngttéir;::gg an
Genomic Medicine Sweden p

TESTBED SWEDEN
@ Precision Health Cancer

Innovation hub initiated by Vision Zero Cancer,
Genomic Madicing Swadan & SciLifel.sb



Precision Omics Initiative Sweden - PROMISE
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PROMISE omics data

Omics data
from healthcare

Research cohort data
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Existing
research data
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Computational infrastructure
Ethical, legal and regulatory framework
Patient and public engagement

Nat Med 2025 Apr4.doi: 10.1038/s41591-025-03631-9. Online ahead of print.
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Registry & EHR data

PROMISE data hub

Research Research
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< Evidence-based precision medicine >

< Portal for engagement and return of results
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Challenges & possibities

Fragmented health care decision making
= Lack of coordination on a national level

= Legal support for data sharing insufficient

= Implementation and upscaling of GMS analyses in health care lagging

* o
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Future perspectives

Additional variants & more complex biomarkers

New sample types

Treatment response, resistance (, and early detection)
Omics beyond genomics

Diagnostics & integration with hereditary disease

Competence supply, education and long term funding key issues

Collaboration crucial!
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Thanks to all
involved and you
for listening!
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Research-Implementation cycle
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