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HUMAN MALIGNANT NEUROBLASTOMA/WNT SIGNALLING/TANKYRASE

INHIBITION/ANTICANCER DRUG

Neuroblastoma is an embryonic malignancy and the most common
cancer in infant and childhood, arising from neuroblasts. This cancer can be hard to
treat, therefore clinical trials of novel treatments, such as monoclonal antibodies or
new anticancer drugs, and targeting cellular signalling might be an alternative option
for effective therapy. Many studies reported that cellular signalling pathways,
including Wnt, Notch, and Hedgehog, play a key role in the survival, proliferation, and
differentiation of somatic cells and stem cells. In this study, we hypothesized that the
differentiation of aggressive human neuroblastoma SH-SY5Y cells can be modulated
by the inhibition of Wnt Signalling, and this could enhance the sensitivity of the cells
to an anticancer drug, Doxorubicin. Wnt Signalling of human neuroblastoma SH-
SY5Y cells were blocked by a specific Tankyrase inhibitor, XAV939, prior to
characterization of cell proliferation, cell survival, gene expression, and anticancer
drug sensitivity. Upon the treatment with XAV939, the number of 3-catenin positive
cells was reduced from 99.21% to 48.00% in control and treated cells. In contrast,
XAV939 did not alter cell morphology, cell proliferation or cell survival. Thereafter,

two sets of neural and neural crest-related genes were investigated, including N-Myc,



C-Myc, TFAP2, PHOX2A, PHOX2B, PAX6, SLUG, and Tujl. Interestingly, the mature
neural genes such as Tujl, PHOX2B, PHOX2A were down-regulated, while TFAP2
and PAX6 were up-regulated when XAV939 was supplemented into the culture. The
results here suggested that the inhibition of Wnt/R-catenin affected the differentiation
of human neuroblastoma SH-SY5Y cells. Remarkably, the combination of an
anticancer drug, Doxorubicin, with XAV939 was shown to enhance anticancer activity
against SH-SY5Y cells. To explain this phenomenon, the global gene expression by
microarray revealed the numbers of candidate target genes of XAV939, for instance,
TP53TG3, TAP2, DDC, CASP3, BIRC5, PSMC6, and Ubiquitin C. Altogether, this
study suggested that the inhibition of Wnt Signalling altered the differentiation of
human neuroblastoma SH-SY5Y cells, and primed the cells to be more responsive to
an anticancer drug. This knowledge could improve the efficacy of current treatment of

human neuroblastoma by targeting stem-like cancer cells.
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