The replicative factor MCM10 maintains patient-
derived breast cancer stem-like cells that
constitutively experience DNA replicative stress

Breast cancer is the most common type of cancer among women throughout the world.
The increasing rate of mortality due to breast cancer raises serious problems. Recent evidence
indicates that tumor tissues are comprised of heterogeneous cell populations including a
relatively small number of cancer stem-like cells (CSCs) and large number of differentiated
cancer cells. CSCs tend to survive irrespective of conventional chemotherapy, radiotherapy, and
following treatment with molecular targeted drugs, because these treatment strategies target
rapidly proliferating differentiated cancer cells but not CSCs. Targeting CSCs is thus important
to improve the prognosis of cancer patients, however, molecular targeting drugs against CSCs
are still unmet needs, since it is still largely uncertain the molecular mechanisms how CSCs are
maintained in tumor tissues.

We uncover a critical role of the replication factor mini-chromosome maintenance protein
10 (MCM10) in enabling breast cancer-derived CSCs to deal with constitutively accumulating
DNA replicative stress. Transcriptomic analysis of patient-derived cultured breast cancer
cells revealed that MCMI10 was strongly upregulated in CSC-enriched spheroid cells. Elevated
MCMI10 expression was significantly correlated with worse prognosis in breast cancer patients.
Moreover, CSC-enriched spheroid cells showed high levels of DNA replicative stress, suggesting
that elevated MCMI10 levels are important for CSC survival and proliferation. Consistent with
this hypothesis, MCMI10 depletion decreased cell proliferation, tumorigenesis, tumor sphere-
forming capacity, expression levels of stemness markers, and tumor-initiating capacity of breast
cancer patient derived xenograft (PDX) model. Furthermore, we demonstrated overexpression of
MCMI0 helped cells to proliferate in medium containing hydroxyurea (HU), a chemotherapeutic
agent that induces DNA damage and replicative stress. Conversely, MCMI10 depletion made
cells more sensitive to HU and mitomycin C (MMC), another inducer of replicative stress.
We therefore conclude MCMI10 plays critical roles for cancer cell proliferation under DNA
replicative stress, which is more pronounced in CSCs and in cells treated with chemotherapeutic

agents, and propose to target MCM10 for therapy of both CSCs and other cancer cells.
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