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Brief Comparison of the Advantages and Limitations
of the Main Molecular Biology Approaches

Approach Advantages Limitations
Short turnaround time Very limited possibility for multiplexing
RT-PCR Easy to use Low limit of detection
Cost-effective Detection of well-known genomic alterations
Sensitive _ _ _
o _ Detection of well-known genomic alterations
Digital-PCR Cost-effective

Short turnaround time

Very limited possibility for multiplexing

Next Generation Sequencing (NGS)

Multiplexing from dozens to hundreds
of genes at the same time

Detection of variants at low allelic frequency

Fits with current ESMO guidelines in
NSCLC for genomic assessment

Need for bioinformatic support
Cost (?)
Accreditation process can be difficult
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Targeted single gene sequencing NGS using small panels NGS using large panels
(up to 50 genes) (up to 500 genes)

Explores different genes of interest Explores numerous genes
at the same time at the same time

Explores one gene at a time

N\ Bottlenecks and limitations
« Turnaround time/urgent need

« Quality/quantity of the nucleic acids

> « Panel size

« Cost/reimbursement

« Sensitivity for different genomic alterations detection

/ « Time needed for running single-gene tests sequentially
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Biomarker testing for non-small cell lung cancer in Europe (2021)

Country-specific guidelines for advanced or recurrent NSCLC

Recommendations to guide selection of precision therapies
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The Promising Increased Use of NGS During the
Last Few Years'?
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Evolution of Support for Genomic Testing Within

Recommendations

MAJOR MILESTONES FOR PRECISION
ONCOLOGY: ACROSS INDICATIONS

® ]
2017 2018

OncoKB
(Chakravarty, D., et al. 2017)

a comprehensive and curated precision
oncology knowledge base: offers
oncologists detailed, evidence-based
information about individual somatic
mutations and structural alterations
present in patient tumors, with the goal
of supporting optimal treatment decisions

Horgan D, et al. J Pers Med 2022;12:72.

ESCAT

(Mateo, J., et al. 2018)
defines clinical evidence-based
criteria to prioritize genomic
alterations as markers

to select patients for

targeted therapies

TMB ANALYSIS USING AN FDA-APPROVED TEST
in cervical cancer (NCCN: Cervical Cancer. 2021),
endometrial carcinoma and uterine sarcoma (NCCN: Uterine Neoplasms. 2021),
vulvar cancer (NCCN: Vulvar Cancer. 2021), bone cancer (NCCN: Bone Cancer. 2022),
carcinoma-of-unknown-primary-origin (NCCN: Occult Primary. 2022)

)
©

ESCAT Breast Cancer
(Condorelli, R., et al. 2019)

ranks the level of evidence of individual
recurrent genomic alterations observed
in breast cancer

@
2020

ESMO recommends the use of
tumor multigene NGS in NSCLC,
cholangiocarcinoma, prostate,
and ovarian cancers

(Mosele, F., et al. 2020)

Recommendations for the use of multigene NGS for
patients with metastatic cancers: a report from the
ESMO Precision Medicine Working Group. For CRC,
multigene NGS can be an alternative option to PCR
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PCR vs NGS for Detecting EGFR Exon20ins

PCR would be expected to miss 51.4% of exon20ins

Number of patients

PCR would be expected to miss 49.1% of exon20ins

cases identified by NGS (PCR = 89; NGS = 175)
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cases identified by NGS (PCR = 305; NGS = 627)
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Co-Occurring Gene Alterations and Their Effect on

Therapeutic Response

Frequency of tumor suppressor gene alterations

that co-occur with EGFR or KRAS and TP53
mutations in lung adenocarcinoma
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KEAP1 inactivation correlates with reduced

response to TKls in EGFR-driven
lung adenocarcinomas

Foggetti G, et al. Cancer Discov 2021;11:1736-53.



Potential therapeutic strategies targeting
cellular aberrations in thyroid cancer?

CTLA-4

Potential therapeutic approaches in RAIR-DTC
alternative or after 1L MKI failure?

Single targeted TKis

Sorafenib | Sorafenib | Sorafenib |
Lenvatinib ||

Lenvatinib | Lenvatinib | Lenvatinib

FGFR VEGFR
1-3

Tumor  Selpercatinib
cell Pralsetinib |

Sorafenib | Dabrafenib |

RAF

Lenvatinib Vemurafenib'

Trametinib |
Selumetinib

BRAF

RET

NTRK

ALK
MTOR/TSC2
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I J

1. Capdevila J, et al. Cancer Treat Rev 2022;106:102380; 2. Silaghi H, et al. Int J Mol Sci 2022;23:3470.

T-cell (vemurafenib, dab\rafenib, Tcell
\ ....ooo.....l:o-.l /
g
’. BRAF) C&. POL1

Targeting gene fusions
(RET/PTC, PAX8/PPARg,
EML4/ALK)
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Immunotherapy (CTLA-4,
PD-L1, RANKL inhibitors,
Anti-CD19)

Redifferentiation Therapy
(retinoic acid, HDAC
inhibitors, PPARg
agonists, TKIs)

l

Overcoming tumor
escape from MAPK,
PI3K/Akt inhibitors
(HER2/HDAC/EZH2
inhibitors),

|I5




First scenario | 4= NGS analysis |= | Second scenario

. ~
I

s i g

" i

- g <3
§ 3 . o
’ ! 2 . —

3 - - —4;

Y ’éK G EN-H;’
RDA

E : E GUA NT '
|

e LR


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjx5NHpxfHdAhUJ4YUKHaBzC4EQjRx6BAgBEAU&url=https://www.clinicalomics.com/articles/precision-play-roche-acquires-foundation-medicine-s-outstanding-shares-for-2-4b/1735&psig=AOvVaw0YvQlTPUpQs1PZ3g_YZzwW&ust=1538906006239038
https://des-mots-des-paroles.skyrock.com/3137117136-Plonger-dans-l-inconnu-c-est-le-risque-de-se-noyer-mais-c-est-aussi.html

“In-House” NGS Set Up

Mandatory to check

Cost/reimbursement

Turnaround time for getting the results
Team expertise

Bioinformatic analyses

Accreditation (ISO 15189 for ex)
CE-IVD testing (?) / next IVDR
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From Tissue Biopsy to Treatment Decision Making
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',; Clinical pathology = Molecular pathology @

-

Genomic alterations
assessment

=, @ Cancer diagnosis @
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ODXET Evaluation at Clinical Lab Sites Across Europe

m Genexus Purification System

E.' Genexus Integrated Sequencer

Italy Edoardo Istituti Fisioterapici Ospitalieri Rome
Pescarmona
Spain Lara Navarro Consorcio Hospital General de Valencia Valencia

L]

‘ .' Genexus Integrated Sequencer

Pasteur Hospital, University of Nice Sophia

France Paul Hofman o Nice
Antipolis
Italy Nicola Normanno CROM-Fondazione Pascale Naples
Jose Carlos .
Portugal Machado Ipatimup Porto
Switzerland Philp Jermann Universitatsspital Basel Basel

The Pathologist 2022. Available at https://thepathologist.com/webinar/connecting-patients-everywhere-to-precision-oncology (Accessed August 2022). SCIENTIFIC
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Successful Detection of Expected Variants Across Sites

« Consistent results between internal and external testing of FFPE samples

DNA variants:

_ Expected Variant Unit of TFS R&D Basel Naples Valencia Rome Nice
Sample  Cancer Type Variant Type P h ized M
(Pre-characterized) easurement Expected  Observed  Observed  Observed  Observed  Observed
1 Lung Deletion EGFR exon 19 del  Allele Frequency 30.5% 31.4% i 29.8% 32.3% 34.6%
2 Lung Insertion EGFR exon 20ins  Allele Frequency 41.4% 34.0% 36.9% 35.7% 36.7% 32.2%
5 Bladder CNV ERBB2 CNV Copy Number 35.3 37.5 36.9 36.3 36.0 37.7
6 Small Intestine SNV BRAF V600E Allele Frequency 53.3% 53.1% 51.5% 53.0% 53.3% 51.2%
RNA variants:
_ Expected Variant Unit of TFS R&D Basel Porto Naples Valencia Rome
Sample Cancer Type Variant Type :
(Pre-characterized) ~ Measurement  gypected  Observed  Observed  Observed  Observed  Observed
3 Lung Splice Variant  MET Exon 14 Skip # of Molecules 1787 1872 515 1955 1889 1974
4 Lung Fusion KIF5B-RET # of Molecules 110 124 134 47 143 84

Note: Small number of additional variants have been detected in some samples which are also consistently detected across the sites with some variance in the measurement detection level. ¥ DNA sample failure.

Hofman P. Removing barriers to routine NGS testing — Results of multicentric evaluation of performance of the Oncomine Dx Express test.
The Pathologist 2022. Available at https://thepathologist.com/webinar/connecting-patients-everywhere-to-precision-oncology (Accessed August 2022).
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SCENARIOS

Current Practice In development Future Horizons

EGFR 18,19,21 v v

BRAF v v

PD-L1 v v

ALK

ROS-1

PANTRK

RET

MET exon 14 skip
MET amplification
EGFR ex 20
KRAS

HER2

NRG1

HRAS

NRAS

AKT
TMB/CGP/HRD
STK11

KEAP1

TP33

JAK2/3

BRCA 1,2

FGFR
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Examples of Bioresources for NGS at Diagnosis
or at Progression 4
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Reasons Why Patients Miss Out on Biomarker Testing
from Tissue Biopsy

Malapelle U, et al. J Mol Pathol 2021;2:255-73.

Tissue biopsy may be unfeasible in
9-18% of patients -

Tissue biopsy procedural failure The overéll tissue
rates vary by technique and = biopsy failure rate 7
can range from 4-42% | may be up to 43%

Samples are inadequate for testing
in 8-26% of patients [

Access to testing varies by country

and region and depends on

infrastructure and reimbursement
Access

to testing

RIC



More and more diagnostic (TTF1, P40, chromogranin, CD56, BRG1, NUT...) .
and predictive biomarkers (PD-L1, ALK, ROS1, NTRK, RET, VE1 BRAF, FGFR?...)

(& MET IHC & DLL3 IHC are coming back)
...with less and less tissue

Toward multiplex analyses?




A Major Issue in Thoracic Pathology

and/or LB ?
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[ Reflex testing pathway ] ‘ [Bespoke testing pathway]
2 (OYO )
Vil

Physican, radiologist or surgeon obtains specimen Physician, radiologist or surgeon obtains specimen
Pathologist makes diagnosis, evaluates specimen, Pathologist makes diagnosis
investigates and controls comprehensive profiling l

Oncologist makes treatment decision,
considers further profiling and asks the
pathologist to perform molecular profiling




FFPE specimen not

NSCLC, non-MTC, other solid tumour

available

MTC

v

Blood or sputum sample for Q-PCR or NGS
for germline analysis®

v
RET mutation negative

v
RET mutation positive
v

] [I Consider RET inhibitors upon relapse

v

ESMO recommended RET testing algorithms

ﬂ Genetic counselling

v

v

[| Unresectable, metastatic or recurrent MTC ]]

Metastatic lesion biopsy for FFPE specimen
somatic analysis

FFPE specimen
available
; v v
NGS available NGS not available Liquid biopsy
v v v ‘r
RET fusion/ RET fusion positive FISH or RT-PCR for fusion RT-PCR for fusion
mutation negative in NSCLC and non-MTC. Q-PCR for mutation to be performed only in other Q-PCR for mutation to be performed only in other
RET fusion/mutation solid tumours (pending results of clinical trials) solid tumours (pending results of clinical trials)
positive in other solid
tumours (pending
results of clinical trials)
v v v v v v I :
Not eligible for RET Eligible for RET RET negative RET positive RET positive RET negative [I RET mutation positive ] H RET mutation negative I]
inhibitors inhibitors
H ¥ ¥ v v v v
Consider NGS Eligible for RET Eligible for RET Consider performing figie B RET ‘I ‘ ot eligive for RET RET mutation positive ‘ RET mutation negative
inhibitors inhibitars tumour biopsy
v v
Eligible for RET Consider NGS
inhibitors
B
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Belli C, et al. Ann Oncol 2021;32:337-50.
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