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Abstract

Tubo-ovarian high-grade serous carcinoma (HGSC) is characterized by
extreme cellular heterogeneity. A tumorigenic subset of cancer-propagating
cells (CPC) with stem-like properties coexists with a large population of non-
cancer-propagating cells (non-CPC), but the functional interplay between
these two cell types remains poorly understood. In this issue, Bidarimath et al.
identify keratin 5 (KRT5) as a marker of CPC in HGSC and propose a niche model
in which osteopontin (OPN) sustains KRT5-positive CPC through interactions
with KRT5-negative, non-tumorigenic cells. By combining in vitro, in vivo, and
patient-derived data, the study links a supportive tumor microenvironment to
the maintenance of a phenotypically defined CPC population.

Cellular heterogeneity is a hallmark of tubo-ovarian high-grade serous
carcinoma (HGSC), with only a subset of tumor cells possessing stem-like long-
term self-renewal capacity that drives tumor growth, while the bulk population
lacks sustained tumorigenic potential [1,2]. Multiple CPC markers have been
reported for HGSC, including CD44, CD133, and ALDH1 [1]. In tubo-ovarian
cancer, such CPC populations have been implicated in recurrence and
chemoresistance, with their maintenance closely linked to signals from the
tumor microenvironment [1]. However, the functional relationships among
tumor cell subpopulations remain incompletely defined.

In this issue, Bidarimath and colleagues identified KRT5 as a marker of CPC in
HGSC [3]. While previous studies have associated KRT5 expression with
chemoresistance [4,5], the present study moves beyond correlation and
establishes the role of KRT5 as a CPC marker through a series of functional
assays. KRT5-positive cells display sustained organoid forming capacity in vitro,
tumor initiating potential in vivo, and marked resistance to standard
chemotherapeutics. The study also advances the role of the non-CPC
compartment. Rather than being passive byproducts of differentiation,
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KRT5-negative cells act as active participants in tumor maintenance.
Transcriptomic profiling reveals that KRT5-negative cells are enriched for
secretory programs, most notably the expression of the SPP71 gene, encoding
OPN (Figure 1), a secreted glycoprotein known to regulate stem cell function
and tumor progression through receptors such as CD44 and integrins [6,7].
Functional assays convincingly demonstrate that OPN increases KRT5-positive
CPC, enhances organoid growth, and confers chemoresistance, while its
depletion sensitizes tumors to cisplatin. The novelty of this study is that this
pro-CPC niche is not stromal or immune-derived but instead generated by
differentiated epithelial tumor cells. This hierarchy simultaneously produces
both propagating cells and the signals required to sustain them (Figure1).

KRT5+ CPC e

- OPN i ori o

. Tumor:;;g:iZSIve - - ; .\;S
-

. Chemoresistance
* Self-renewal

N s
|

@ Supportive Niche
KRT5- non-CPC

*  OPN secretion SPP1

High SPP1 expression

Figure 1. KRT5-positive CPC population gives rise to KRT5-negative, non-CPC progeny. KRT5-negative, non-CPC cells
exhibit high expression of SPP1, which encodes OPN, thereby contributing to a supportive niche that sustains the
self-renewal and tumorigenic capacity of KRT5-positive CPC. Created with BioRender.com.

Such a model carries important therapeutic implications. Efforts to eradicate
cancer stem cells have historically been limited by incomplete responses and
rapid relapse, often attributed to plasticity or incomplete targeting [8].
Importantly, the clinical relevance of KRT5 as a CPC marker is demonstrated in
this study, with the finding that a higher frequency of KRT5-positive cells was
associated with a shorter overall survival in a cohort of 470 patients with
tubo-ovarian HGSC. The present study suggests that even if the bulk of CPC are
effectively targeted, the persistence of a supportive niche may enable residual
cells to survive or re-emerge. Conversely, disrupting niche signals such as OPN
may sensitize CPC to conventional therapies, offering a combinatorial strategy
that targets both cell-intrinsic and microenvironmental dependencies.

At the same time, several questions remain unsolved. The role of CD44 as a
potential CPC marker in the system studied and its potential overlapping
expression with KRT5 is underexplored. Additionally, confirmatory studies in
additional model systems beyond the SKOV3 cell line and the included patient
derived organoids will be important to further strengthen the reported findings
in high-grade serous carcinoma [9].
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Overall, this manuscript by Bidarimath and colleagues adds to and advances
our understanding of CPC maintenance in tubo-ovarian HGSC by defining a
novel role for OPN secreted by KRT5-negative cells in supporting KRT5-positive
CPC. Thus, therapeutic approaches to successfully eradicate these cancers may
require agents that target not only the CPC population of tumor cells but also
the microenvironment including differentiated epithelial tumor cells that
supports CPC self-renewal.
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