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Abstract

The extracellular matrix (ECM) plays an important role in cancer progression. It can be divided into the basement
membrane (BM) that supports epithelial/endothelial cell behavior and the interstitial matrix (M) that supports the
Herlying stromal compartment. The major components of the ECM are the collagens. While breaching of the BM
and tumover of e, type IV collagen, is a well described part of tumorigenesis, less is known regarding the impact
on tumorigenesis from the collagens residing in the stroma. Here we give an introduction and overview to the link
between tumorigenesis and stromal collagens, with focus on the fibrillar collagens type |, I, I, V, XI, XXIV and XXVIl
as well as type VI collagen, Moreover, we discuss the impact of the cells responsible for this altered stromal
collagen remodeling, the cancer associated fibroblasts (CAFs), and how these cells are key players in orchestrating
the tumor microenvironment composition and tissue microarchitecture, hence also driving tumorigenesis and
affecting response to treatment. Lastly, we discuss how specific collagen-derived biomarkers reflecting the tumover
of stromal collagens and CAF activity may be used as tools to non-invasively interrogate stromal reactivity in the
tumor microenvironment and predict response to treatment.

Keywords: Oncology, Extracellular matrix (ECM), Collagens, Cancer-associated fibroblasts (CAFs), Desmoplasia
Biomarkers, Liquid biopsy
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Introduction

The ECM can be divided into two matrices: the base-
ment membrane (BM) and the interstitial matrix (IM).
Under healthy conditions, the BM is a well-structured
membrane underlining epithelial and endothelial cells
and separating them from the IM. When fully assembled
the BM provides structural support to underlining cells
and regulate cell behavior. The IM makes up the main
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stroma and plays a major role in cell migration, cell ad-
hesion, angiogenesis, tissue development and repair [1]
The major proteins in the ECM are collagens, which
constitutes up to 30% of the total protein mass in the
human body [2]. The collagens are organized in a re-
laxed meshwork surrounded by proteins such as elastin
and glycoproteins causing a resilience to extensive ten-
sile strength [2]. Of today, 28 different collagens have
been identified creating a unique ECM composition in
different tissues. The 28 collagens can be divided into
several distinct ~ subgroups, where the so-called
fibrillar-forming collagens and the network-forming col-
lagens have been most extensively characterized [3]. The
major components of the BM are the network-forming
collagens such as type IV and type VIII collagen whereas
the IM is dominated by the fibrillar-forming collagens
type L, I, 1L, V, XI, XXIV, XXVII and the beaded fila-
ment type VI collagen synthesized by the fibroblasts re-
ceding in the stroma [4-8]. These collagens are not just
collagens but individual structures creating a complex
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What is Key takeaway, and how is it generated?

A Key Takeaway is a concise summary of your document, extracted directly from the PDF. It helps
you quickly understand the document's relevance to your specific research. Here's what you can
expect from the Key Takeaway feature:

1. A Brief Overview: A short paragraph summarizing what the document is about.

2. Additional Topics: A paragraph highlighting any other topics addressed within the document

These takeaways are generated based on the actual document itself, ensuring accuracy and
relevance. EndNote does not use any other documents in your library or public large language
models (LLMs) for this process. The technology behind this feature is the same high-quality and
trusted technology used by ProQuest.

“The ECM is an extensive part of the microenvironment in all tissues. It consists of a non-cellular
meshwork of proteins, glycoproteins, proteoglycans and polysaccharides. When structured in an
orderly manner, the ECM provides a physical scaffold for its surrounding cells, bind growth factors
and regulate cell behavior.” (Nissen et al., 2019)

Nissen, N. 1., Karsdal, M., & Willumsen, N. (2019). Collagens and Cancer associated fibroblasts in the
reactive stroma and its relation to Cancer biology. J. Exp Clin Cancer Res., 38(1), 115.
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What is Key takeaway, and how is it generated?

A Key Takeaway is a concise summary of your document, extracted directly from the PDF. It helps
you quickly understand the document's relevance to your specific research. Here's what you can
expect from the Key Takeaway feature:

1. ABrief Overview: A short paragraph summarizing what the document is about.

2. Additional Topics: A paragraph highlighting any other topics addressed within the document

These takeaways are generated based on the actual document itself, ensuring accuracy and
relevance. EndNote does not use any other documents in your library or public large language
models (LLMs) for this process. The technology behind this feature is the same high-quality and
trusted technology used by ProQuest.
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collagens in the tumor stroma lead to desmoplasia,
poor prognosis, and therapy resistance.

Additional topics discussed in the document are:

® Role of cancer-associated fibroblasts in
tumor progression

* Biomarker potential of collagen fragments in
cancer diagnosis

* Impact of extracellular matrix remodeling on
cancer therapy response




