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Les différentes classifications
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gene panel sequencing RNA microamrays
whole exome sequencing
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Classification génomique

KRAS, TP53, SMAD4 and CDKN2A, >50% des
patients

Nature Reviews Gastroenterology & Hepatology
volume 16, pages 207—-220 (2019)
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Classification genomique des marqueurs d’intérets

JAKA/2 Dependent (2%) Ruxoalitinib

mTOR Mutant (2%) [EEEGITGIE

BRAF Mutant (1%) RSl -alls)

Peu de mutations ciblables

NTRK Dependent (6%)

DDR Defective (249%)
BRCA1/BRCA2/PAL B2 mutations
uUnstable genome

BRCA mutational signature

c-KIT Mutant (1%)

PDGFR Mutant (1%)

AKT Dependent (9%)

AZD5363

KRAS WT (79%)

RNE42 Mutant HERZ2 Ampllfled (2%)
(7%) - :

P13K Dependent (6%)

Herceptin

LGK974

AKT = ATP-gependent tyrosine kinase, c-KIT = tyrosine-protein kinase kit DDR = DNA-damage response; EGFRI = epidermal growth factor receptor inhibitor; FGFR = fibroblast
growth factor receptor; HERZ = human epidermal growth factor receptor 2; JAK = janus kinase; MET = tyrosin-protein kinase Met; mTOR = mammalian target of rapamycin;
MYC = family of oncogenes carried by the avian virus myelocytomatosis and a human gene overexpressed in various cancers; NTRK = neurotrophic tyrosine receptor kinase;
PARP| = poly ADP ribose polymerase inhibitor (e.g. olaparib); PDGFR = platelet-derived growth factor receptor; WT = wild type. Reused with permission from Dreyer et al, 2017.

Nature Reviews Gastroenterology & Hepatology
volume 16, pages 207—-220 (2019)
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Classification genomique des marqueurs
d'intérets: BRCA2
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Classification genomique des marqueurs
d'intérets: KRAS WT

ADK pancreéas

Nimotuzumab (400 mg/ sem)
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Classification genomique des marqueurs
d’intérets: KRAS WT

480 screenés - 92 inclus > 90 randomisés = 30/45 traités bras Nimo + 33/45 traités bras Placebo
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Classification genomique des marqueurs d’intérets

 MSI et KRAS: 2 cibles
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Classification genomique des marqueurs
d'intérets: MSI
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Classification genomique des marqueurs
d'intérets: KRAS G12C

Strickler et al. N Engl ] Med 2023; 388:33-43
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Un nouveau biomarqueur la perte de MTAP

MTAP deletion frequency
Sttt

Mesothelioma

Glioblastoma...
Bladder Carcinoma
Esophageal carcinoma
Melanoma

Pancreatic...
Lung (squamous)
DLBCL

Head & Neck...
Lung (adeno)
Sarcoma
Low-grade glioma
Cholangiocarcinoma
Gastric (adeno)
Breast (TNBC)

CDKN2A/MTAP Deleted Cancer Cell

Chromosome 9p21
deleted in 15% of cancer

: MTAP enzyme is lost

st ¥ VITAP OQ MTA accumulates
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methylation . Methionine

Marjon et al. Cell Reports 2016



Un nouveau biomarqueur la perte de MTAP
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Cancer Discov (2023) 13 (11): 2412-2431.



Metabolique
Epigénétique

Classification transcriptomiques

Study by

Defined subtypes (with potential overlap)

Table 1. Summary of studies that have subtyped pancreatic ductal adenocarcinoma (PDAC)

Other subtypes

Bailey et al. [23] Squamous PP ADEX Imrmunogenic

Collisson et al. [18] QM-PDA Classical Exocrine-like

Moffitt et al. [21] Basal-like Classical Activated stroma, Normal stroma
Puleo et al. [26] Pure basal-like Pure classical Immune classic Desmoplastic, Stroma activated®
Maurer et al. [28] Basal-like Classical ECM-rich stroma, Immune-rich stroma
Kim et al. [19] Subtype 2 Subtype 17 Subtype 3 Subtype 17

Mueller et al. [24] Cluster 1 Cluster 2 Cluster 57 Cluster 4 Cluster 3

Janky et al. [22] Gcl3 Bl B2 -
Noll et al. [30] KRT81"HNF1A KRT81 HNF1A KRT81 HNF1A*

Martinelli et al. [60] GATAE"™ GATAG™"

Sivakumar et al. [46] Wnt /HH Notch Cell cycle

Daemen et al. [41] Glycolytic Lipogenic Slow proliferating

Seino et al. [39] WRi W w

Martens et al Annals of Oncology 30: 1428-1436, 2019



Classifications transcriptomigues

m Basal-like m Classical = ADEX ® Immunogenic ® Other

Collisson (176) 36 35

Puleo (241) 10 22 29 10 28

Moffitt et al. considere les ADEX comme des clusters de genes du pancreas exocrine normal
Puleo et Bailey decouvre une variété immunitaire

Martens et al Annals of Oncology 30: 1428-1436, 2019



Particularité de la classification de Moffitt
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Nature Genetics volume 47, pages 1168-1178 (2015)
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Particularité de la classification de Moffitt
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@ CrossMark

Validation and comparison of the
molecular classifications of pancreatic
carcinomas

David J. Bimbaum"?, Pascal Finetti', Daniel Birnbaum', Emilie Mamessier' " and Francois Bertucci'>*"
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Validation and comparison of the
molecular classifications of pancreatic

carcinomas

David J. Bimbaum"?, Pascal Finetti', Daniel Birnbaum', Emilie Mamessier' " and Francois Bertucci'>*"
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Vers un consensus

Classifications Origin

Mol et al: n = 206 microarray (145 primary and B1 melastatic)
= Madian collularity unknown
= Validated using RMAseq in 15 + 40 PDXs and cell lines
= Transcripts found innormal pancreas and siroma .
oxcluded from analysis -_Pd:ln'ﬂ.ﬂd stroma

1CGA n < 150k primary PDAC
= Median cellularity unknown
= No histological varianis

* Madian collularity 33% Basal like 1

Collisson et al.: n— 85; primary POAC
= Microdiesected epithelium

= No histological variants. . — —
i st ;
S

Bailey el al: n = 261; primary PDAC
* Includes varianis
{n = 2; acimar cell carcinomal
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Nature Reviews Gastroenterology & Hepatology
volume 16, pages 207-220 (2019)
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Role predictif: COMPASS study

>

38 FOLFIRINOX:
9 PR: 1/9 basal
5 PD: 5/5 basal
24 SD: 5/24 basal

14: gem/nab
4 PR: 0/4 basal
10 SD: 3/10 basal

Best tumor response in target lesions

Aung et al. Clin Cancer Res (2018) 24 (6): 1344-1354.
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Role préedictit;: COMPASS study
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Progression-free survival

HR=0.28 (0.14-0.57), P < 0.001

At risk
Classical 44 35 24

Aung et al. Clin Cancer Res (2018) 24 (6)

: 1344-1354.
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ROle prédictif: analyse rétrospective des phases ll|
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Nature Genetics volume 52, pages 231-240 (2020)
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Approximation histologique des classifications
Gatab est regulé positivement dans les tumeurs classiques
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Approximation histologique des classifications
Gatab est amplifié dans les tumeurs classiques
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Nature Genetics volume 52, pages 231-240 (2020)



https://www-nature-com.proxy.insermbiblio.inist.fr/ng

Approximation histologique des classifications

FOLFIRINOX Gemcitabine nabpaclitaxel
A median survival: high(14.79), low(7.59) HR: 1.8966 (95%CI: 1.0729-3.3526) B median survival: high(8.19), low(7.41) HR: 1.0841 (95%CI: 0.6334-1.8556)
4 1.0~ .
- —— high (n=38) —— high (n=32)
= low (n=25) = low (n=24)
0.8- p-value: 0.0251 0.8- p-value: 0.7698
0.6 0.6
0.4 0.4
0.2+ 0.2
"  —
0.0 - 0.0 ] |
0 5 10 15 20 25 30 35 0 5 10 15 20 25
Number at risk Overall Survival (months) Number at risk Overall Survival (months)
high 38 34 28 18 7 3 2 high 32 24 10 5 4 1
low 25 18 1 4 4 2 1 low 24 15 8 3 2 1
7

Duan et al Sci Rep 11, 14951 (2021).



Conclusion

* Les marqueurs génétiques ont un intérét théranostic majeur
 BRCA, KRAS, MSI, NTRK peuvent aboutir a des options thérapeutiques

* Les signatures transcriptomiques peuvent aider a stratifier le
pronostic (tumeur basale de mauvais pronostic)

* Les tumeurs classiqgues semblent sensibles au FOLFIRINOX
* GATAG6 est un marqueur des tumeurs classiques
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