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Cancer Stem Cells (CSCs) are a tumor cell sub-population with stemness features, i.e. self-renewal (ability to
re-form a tumor of the same type) and the ability to “differentiate” into cells constituting the tumor bulk. These
hallmarks make them responsible for events such as tumor relapse, metastasis and drug resistance. For this
reason it is very important to understand which are the «factors» fundamental for their maintenance.

We previously demonstrated an essential role of transcription factor Sox2 for the maintenance of
neural CSCs, using a Sox2 conditional deletion mutant in a mouse model of PDGF-induced high-grade
oligodendroglioma (pHGG). Transplanting wild-type (wt) pHGG cells into mouse brain generated lethal
tumors, but mice transplanted with Sox2-deleted cells remained tumor-free. Cultured Sox2-deleted pHGG
cells show decreased growth-rate, activation of glial differentiation, and increased cell death compared to
PHGG cells that express Sox2. We think that among upregulated genes following Sox2 loss (individuated via
microarray) we can find important tumor suppressors, that normally are repressed by Sox2. To test this
hypothesis we overexpressed the upregulated Sox2 downstream target genes in Sox2-WT oligodendroglioma
cells in order to see if this is sufficient to recapitulate the anti oncogenic effects of Sox2 loss. And indeed the
overexpression of four downstream Sox2 target genes encoding known tumor suppressors in Sox2 wt pHGG
cells (Zfp423, Ebfl, Hey2 and Cdkn2B), though not of others (Hopx, Wifl, Sdc4, Cryab, Rgs2), reproduces,
to varying degrees, the tumor suppressive effects of the Sox2 deletion both ex vivo and in vivo. Their important
tumor suppressive role downstream Sox2 is confirmed by the fact that their mutation in Sox2-deleted cells
rescue, at least in part, the proliferation of these cells. Since one of these Sox2 targets in a well known effector
of Notch signalling pathway (Hey?2), we are testing the hypothesis that the repression Notch signalling pathway
by Sox2 is essential in CSCs maintenance. For this reason we treated pHGG cells with a Notch pathway
inhibitor (DAPT) in Sox2-deleted cells. This was sufficient to rescue proliferation, at least in part, in Sox2-
deleted pHGG cells. This result means that part of Sox2 role in maintaining cancer stem cells in our model is
due to the repression of Notch pathway.

Interestingly these four factors decrease also the clonogenicity in human primary glioblastoma cells from
patients.

These data make stronger the idea that we identify four tumor suppressor genes that normally are repressed by
Sox2, and whose repression is essential in maintenance of CSCs in our murine model, and open the possibility
that this regulation is conserved also in human gliomas.
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