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INTRODUCTION

Colorectal cancer (CRC) remains a challenging disease to treat and has a high mortality rate, despite a slight decrease in its incidence in developed countries due
to preventive and screening programs. Efforts based on whole tumor profiling demonstrated that the CRC molecular subtypes were associated with specific tumor
morphological patterns representing tumor subregions. Our hypothesis is that the molecular characteristics of the entire tumor are influenced by its morphological
heterogeneity, which in turn can have a substantial effect on the existing molecular predictors. We examined six distinct morphological patterns, or morphotypes,
which included complex tubular, desmoplastic, mucinous, papillary, serrated, and solid/trabecular structures to gain a deeper understanding of the relationships
between gene expression and tumor morphology.

BACKGROUND

Colorectal cancer (CRC) is a highly
heterogeneous disease that poses
challenges for proper treatment
selection and developing targeted
therapies. Differences both
between and within tumors of the
same cancer type make it difficult to
categorize and classify CRC. The
current TNM staging system is the
gold standard for diagnosis and -

prognosis (1). However, molecular m
taxonomies categorizing tumors
into subgroups sharing common
molecular traits have emerged, with
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used in clinical practice (3,4).

The importance of a marphological perspective on molecular classification has
been recognizedywith six morphological patterns identified as strongly associated
with molecular subtypes. Interestingly, a data-driven image-based classifier
resulted in selecting similar morphological patterns.

METHODS AND SAMPLES

111 samples of colon cancers were examined. Morphological regions (fig.1) of
interest were marked in scanned whole slide images for RNA extraction.
Morphological regions™of,cinterest, representing complex tubular (CT),
desmoplastic (DE), mucinous (MU), papillary (PP), serrated (SE) and solid/
trabecular (TB) morphologies (some cases had several morphotypes profiled:
Fig 2.) were digitally marked in scanned whole slide images. (at 20x
magnification) and macrodissected for RNA extraction.
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/A= Epithelial serrations, abundant
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\J ﬂ-a ﬂrC # Biological Process |Pathways
[~ Q A - 5/ V'L' ) Inflammation Complement (mediates immune cell recruitment),
| -
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h?tér eni B IL-2, IL-6, TGF-B, Inflammatory response
g B | Qg ‘, y | Neoangiogenesis |IL6/JAK/STAT3, hypoxia, TNF-a., KRAS
O o e ? € - Metastatic EMT, coagulation ,TGF-$3, NFkB, and Notch,
( y i hall 4 potential apical junction
) [ L RY Development Notch, hedgehog, Wnt
h : Catabolism Peroxisome, fatty acid metabolism, oxidative
phosphorylation, glycolysis, protein secretion
Apoptoses TNF-a., allograft rejection,
Cell cycle unfolded protein response, Mtorc1, G2M
disruption checkpoint, Myc targets
Proliferation P53, Mtorc1, Myc, G2M checkpoint, mitotic

spindle, notch signaling, protein secretion

Oxidative stress |Fatty acid, oxidative phosphorylation, glycolysis,
UV response

Table 1. This table shows the possible effect
The results show a whole pathways associated with different biological

landscape of changes at gene processes
and pathway levels, with
morphotypes residing on a
continuum space of molecular
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CONCLUSION

|« These findings shed light on thedntratumoral heterogeneity of colorectal
cancer and may have important implications for the development of
personalized treatment strategies.

Tumors require multiple sampling locations to obtain a more accurateesult.
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