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Motivation

The risk of recurrence of patients with stage Il colorectal cancer (CRC) without ad-
juvant chemotherapy Is, in general, 15-20%. It is estimated that about 2% of the

gen

eral population of stage Il patients benefit from adjuvant chemotherapy. In the

absence of other risk factors, patients with stage Il pT3NO CRC are considered low

risk

and not given adjuvant chemotherapy. However, about 10% of these patients re-

lapse within five years. Here, we identify the main risk of relapse markers for pT3NO
CRC patients which were not selected for adjuvant chemotherapy.

Study design

Results: genes and pathways

Inclusion criteria:

stage ll, pT 3, good prognosis by standard clinico-pathologic parameters
no lymphovascular invasion

no bowel perforation (to the extent of available data)
microsatellite-stable (MSS)

no adjuvant therapy

Data:

two data collections: MUNI (n = 39) and E-MTAB-863I1] (n = 150)

early relapse group was defined as relapse occuring within 5 years, while no
relapse group was defined as no relapse for at least 6 years

initial staging was re-confirmed at the time of sample retrieval from the
biobank (MUNI dataset)

MUNI: no relapse: n = 19, early relapse: n = 20, E-MTAB-863: no relapse:
n = 94, early relapse: n = 56

RNA was extracted from FFPE sections and profiled using Thermo Fisher
Clariom D Human assay

Methods

differential gene expression using LIMMA
gene set enrichment analysis with MSIgDB v/ signatures
predictor: logistic regresson with Elastic Net regularization

repeated (10x) stratified 5-fold cross validation was used for performance
estimation

Agresti-Coull 95% confidence intervals for performance parameters

Results: BRAF-mutant-like tumors

Since the BRAF mutation status was unknown, we tested whether the BRAF-
mutant-like signature [2] may provide any insights.
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Figure 1. BRAF-mutant-like scores in the two datasets.
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Figure 2. Hallmark pathways scores. All scores are shown as normalized scores and only
statistically significant (p < 0.01) pathways/signatures are listed.

= EMT: main genes: ECM2, IL6, CCNI1,2}, TGFBI, POSTN, VIM, SERPINE{1,2},
COL{5A1, bA2,3A1, 11A1, 1A1, 4A1, 4A21, CDH11, CXCL{1,8}, ...

= TGFj signaling genes: THBSI, ID2, BMP{2,R1A,R2}, SKIL, SMURF{1,2},
SMADI{3,6}, TGFBR1, CDHL1, ...

= KRAS signaling, genes UP: TFPI, PTPRR, CXCR4, MAP3K1, PLAUR, DUSPG,
TSPAN1S, ..., and genes DOWN: SLC25A23, GP2, UGT2B1/, CPAZ,..

Cancer-associated fibroblasts and other signatures

Other signatures — early relapse vs. no relapse
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Figure 3. Stroma and CAF-related gene signatures. Only statistically significant (p < 0.01) signatures

are shown.

= CAF-51 [3] - associated with Immunosupressive microenvironment and
pro-metastatic functions: POSTN, CDH11, MMP19, CD55, CXCL{1,12}....

= Dunne stroma signature [4]: FABP4, IGF1, SFRP{1,2}, CXCL{1,5,8}, TGFBS,..
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Results: gene expression-based predictor

= Elastic Net predictor with a = 0.4 and A = 0.03
= performance on MUNI dataset: Accuracy = 76.9%(95%CI : 60.3 — 88.3)

= performance on E-MTAB-863 dataset:
Accuracy = 71.337%(95%CI : 63.3 — 78.3)

= Precision (identification of high risk patients): 80%(95%CI : 55.7 — 93.4) and
73.2%(95%CI : 59.5 — 83.8), respectively (threshold not optimized)

= top genes selected in the model: CEP112, MRAP2, MED24, OLFM1, CYP2/B],
ARHGAP24, BEND/, USP50, TMEM132C, PDE5SA, MRPL15, STOGALNACS,
CD33, SYTL5, FGD3, LSS, CLEC4A, BOD1, TFPI, RNF169
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Figure 4. Heatmap based on top 20 genes from the Elastic net model.
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