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EDITORIALS: CELL CYCLE FEATURES

Atypical cell cycle control over neural cell fate

Dorota Lubanska and Lisa A Porter*

Department of Biological Sciences; University of Windsor Ontario; Windsor, ON Canada

Neuroblastoma is an aggressive pediat-
ric cancer fuelled by inappropriate differ-
entiation of immature cells within the
ganglionic lineage. The heterogeneity of
the disease, as most cancers, complicates
diagnosis and treatment. In neuroblas-
toma this heterogeneity is well represented
in both primary tumors and derived cell
lines, and mirrors neural crest plasticity.
Multiple studies over the years have
attempted to elucidate the molecular basis
driving the expansion of the stem-like
population within aggressive neuroblas-
toma; however no study has adequately
addressed the role of the core cell cycle
machinery. This was the focus of our
recent publication in Oncoscience.’

Decreases in activity of the G1/S cyclin
dependent kinase (Cdk) Cdk2 and accu-
mulation of the Cdk inhibitor p275iP!
supports  functional  differentiation.
Indeed, Cdk2 inhibition is synthetic lethal
in MYCN overexpressing neuroblastoma.”
Adult stem cells carefully balance inhibi-
tion of the cell cycle with limited expan-
sion 77 vivo to enable development and
regeneration while preventing pathogene-
sis. The Speedy/RINGO family of ‘cyclin-
like’ proteins are capable of binding to
and activating the Cdks via a unique
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mechanism to drive cell growth. Spyl-
bound Cdks are not dependent on the
classically defined post-translational modi-
fications for activation, nor are they sensi-
tive to suppression by the Cdk inhibitors,
quite contrary they can actually promote
the degradation of the Cdk inhibitor
p27%P1 3. Consistent with this guise our
group and others have shown that elevated
Spyl levels are capable of overriding
numerous forms of senescence.*® Why
would a cell evolve such a mechanism?
We hypothesize that endogenously this
may enable expansion of select stem cell
populations during development and
regeneration, as well as allowing for recov-
ery of a variety of cell types from check-
point responses. In support of this model,
Spyl has demonstrated roles in spinal
cord regeneration and was found to pos-
sess stem-like qualities in the developing
mammary gland, supporting a general
role for Spy1 in select populations of adult
stem or progenitor cells.*” More recently
pathological levels of Spyl have been
implicated in supporting the symmetric
expansion of the CD133+ population in
human glioma.® In one of the inaugural
issues of Oncoscience we show that Spyl
supports prolonged clonal tumorsphere
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formation in neuroblastoma cell lines and
expands cell populations enriched for
markers of multipotency. We find that
endogenous Spyl levels are reduced dur-
ing guided differentiation of the stem-like
population in neuroblastoma and that
preventing this downregulation leads to
resistance to 13-cis-Retinoic Acid (RA)-
induced differentiation. In the mammary
gland we have previously reported that
Spyl expression is regulated downstream
of ¢-Myc during normal development. In
neuroblastoma we find that c-Myc protein
levels correlate with that of Spyl1 in all cell
lines tested, the relevance for these obser-
vations in neuroblastoma pathogenesis
remain to be tested. Forced silencing of
Spyl levels in neuroblastoma resulted in a
decrease in tumorsphere number, and a
reduction in the CD133+ population.
Hence, our data supports a novel funda-
mental role for an atypical cell cycle mech-
anism in driving expansion of the neural
crest stem cells that define the aggressive,
drug resistant population in subsets of
neuroblastoma. This discovery may repre-
sent an important opportunity to design
Cdk inhibitor drugs to uniquely target
subpopulations of cells within these
aggressive neural tumors.
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