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Diversity at the genomic level

At least 4 distinct entities

Colorectal Cancer Diversity
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Diversity at the genomic level

At least 4 distinct entities

• Microsatellite instable (MSI) 

Colorectal Cancer Diversity
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Diversity at the genomic level

At least 4 distinct entities

• Microsatellite instable (MSI) 

• Chromosomal instable (CIN) 

Colorectal Cancer Diversity
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Diversity at the genomic level

At least 4 distinct entities

• Microsatellite instable (MSI) 

• Chromosomal instable (CIN) 

• Hypermethylated (CIMP)

Colorectal Cancer Diversity
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Diversity at the genomic level

At least 4 distinct entities

• Microsatellite instable (MSI) 

• Chromosomal instable (CIN) 

• Hypermethylated (CIMP)

• Hypermutated

Colorectal Cancer Diversity
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Diversity at the gene expression level

Colorectal Cancer Diversity
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Diversity at the gene expression level

Colorectal Cancer Diversity

6 publications 27 molecular subtypes

Distinct datasets / methods

Marisa

et al. 2013

Budinska

et al. 2013

Roepman

et al. 2013

Sadanandam

et al. 2013

De Sousa

et al. 2013

Schlicker

et al. 2012

C3 
KRASm 

C2 
MSI 

C1 
Immune 

down 

C4 
Stem Cell 

C6 
Norm-L 

C5 
Wnt up 

4 Consensus 

Subtypes

Guinney

et al. 2015 CMS

CMS4 
Mesenchymal 

CMS2 
Canonical 

CMS3 
Metabolic 

CMS1 
MSI Immune 

Mixed or Indeterminate	

2 %  

3 %  

1 %  

1 %  



Colorectal Cancer 
Diversity

Transcriptomic

classification of 

CRC: Inter tumor

heterogeneity



Diversity at the gene expression level

Colorectal Cancer Diversity

6 publications 27 molecular subtypes
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Can we refine this classification 

by integrating Immunology 



N=566

N=897

T cells chemotaxis

and activation

Inflammation

Angiogenesis

MHC I

Immunosuppression

T cells specific 

inhibition

Differentially  expressed gene in the molecularly defined sub 

group of colon cancers

T cells chemotaxis

and activation

Inflammation

Angiogenesis

T cells specific 

inhibition

Immunosuppression

Becht et al, Clin Cancer Res 2016



Diversity at the gene expression level

Colorectal Cancer Diversity
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Can we refine this classification 

by dealing with heterogeneity



Transcriptomic classification of PETACC8 samples (stage III CRC):

 31% samples with RF probability for CMS below 50%, suggesting intra-tumor heterogeneity

M
a

ri
sa
…

, 
d

e
 R

e
y
n

iè
s

&
 L

a
u

re
n

t-
P

u
ig

, 
C

lin
 C

a
n

c
e

r 
R

e
s

2
0

2
1



ITH score 2 or 3  worse prognosis (DFS, OS)

Transcriptomic classification of PETACC8 samples (stage III CRC): 

WISP (Weigthed in silico prediction) nanalysis
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Describe tumor heterogeneity

From the CRC consensus molecular classification to the 

identification of CMS heterogeneity

2015

2021



Immunoscore ®

Pagès et al. Lancet 2018

Pagès et al. Annals of Oncology 2020

Prognostic biomarkers in localized CC

= scoring system to summarise the density of CD3+ and CD8+ T-cell effectors
within the tumour and its invasive margin

IHC of CD3+ cells

IDEA France trial

Stage III CC



Prognostic biomarker in CCR stade III : RAS/BRAF mutation 

Meta-analysis

ACCENT-IDEA database

N=8460 patients

Stage III CRC

Taieb J et al. Annals of Oncol 2023
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PETACC-8

Poor prognostic value confirmed in 

the MSS/left colon subgroups and 

colon subgroups

Prognostic biomarker in CCR stade III : CIMP+ phenotype



CMS combinations of poor prognosis:

CMS4.CMS1, CMS1.CMS4, CMS1.CMS3, 

CMS3.CMS4 

Marisa et al. Clin Cancer Res

PETACC-8 

trial

Stage III CC

Intratumor CMS heterogeneity

WISP deconvolution algorithm : for each

sample → four CMS with different weights

 Pure CMS: 43% of samples

 Mixed CMS (CMS major . CMS minor)= 57% of 

samples

Prognostic biomarkers in localized CC



7-gene panel associated with 3-year recurrence risk

Stage II–III CRC (surgery +/- FU/LV)"

Recurrence Score (RS):

• Score stromal = (BGN + FAP + INHBA) ÷

3

• Score cycle cellulaire = (Ki-67 + C-

MYC + MYBL2) ÷ 3

RS = 44 × ((+ 0.15 × score stromal − 

0.30 × score cellulaire + 0.15 ×

GADD45B) + 0.82)

O’Connell et al. JCO 2010

RT-qPCR

Prognostic biomarker in CCR stade III : Oncotype DX Colon Cancer Recurrence Score®



Uncovering tumor heterogeneity

Key findings:

• ITH is frequent

• ITH is associated with poor prognosis

• ITH is recovered in cell lines

• Some CMS combinations are particularly 

unfavorable

• CMS combinations improve the 

prognostication of patients

Marisa et al., Clin. Cancer Res 2021



Transcriptomic signatures can improve 

patient stratification in CRC

Key findings :

• Transcriptomic signatures of the tumor microenvironment and cell 

cycle can predict recurrence in stage III colon cancer from PETACC-8 

and IDEA France trials

Gallois et al.  J Clin Oncol 2025
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Mutation frequency according 

to age at onset

Gandini et al.  EMSO Gastrointestinal Oncology, Volume 7, 100106 



Gandini et al.  EMSO Gastrointestinal Oncology, Volume 7, 100106 

Prognosis of patients according to age at onset and 
risk groups



CMS distribution according to 

age

Gandini et al.  EMSO Gastrointestinal Oncology, Volume 7, 100106 



Interaction between age at onset  

and MMR status for 

prognostication of CMS1 colon 

cancer stage III

Gandini et al.  EMSO Gastrointestinal Oncology, Volume 7, 100106 




