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Pi> Isoforms
- Guardians of the
Tumor-Host Interaction

n 1989, it was shown that
TP33 gene mutations
are frequent in human
cancers and are associ-
ated with poor clinical
outcome. In the 90s, it
was established that cancer treatments
might restore p33 activity, which in turn
triggers tumor clearance. The rapid
progress enticed clinicians and pharma-
ceutical companies to intensify their
efforts and to invest heavily in translat-
ing p33 into the clinic. This worldwide
effort led to the findings that p53 and
its acquaintances seem to be necessary
to understand the evolving landscape
of cancer therapy, including examples
of platinum-conjugates and PARP
inhibitors in TP53 mutated ovarian
cancer. Moreover, the knowledge of the
P23 partner and regulator MDM?2 has
spawned the new drug family ubiquitin
E3 ligase inhibitors. In the late 90s, the
understanding of p53 sparked reason-
able hopes that cancer could be beaten
by the 2020s.
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Howewer, this understanding has led
to no major breakthrough in cancer
treatment. Moreover, the finding that
the TP53 gene is alternatively spliced,
and thus co-express up to 12 different
P33 proteins (pd3 isoforms) that regulate
P33 tumor suppressive activities, have

led the cancer research community to
shift its interest away from p33 in the
quest for new potent cancer-related
genes easier to work with and translate
into the clinic. The International Cancer
Genome Consortium was thus created
to identify, in an unbiased manner,
the most frequently mutated genes in
human cancers by sequencing the entire
genome of 25,000 tumors derived from
25 different tissues. The results are
overwhelming, TP33 emerges by far as
the most frequently mutated gene in
human cancers, indicating there are no
alternative and easier roads to cancer
treatment than to break the p33 isoform
code.

The TP33 gene co-expresses, in a tissue
dependent manner, up to 12 different
P23 protein isoforms that regulate cell
fate outcome in response to cell signals
and cellular context. Cancer treatment
affects pd3 isoform expression, and
alterations in p33 isoform expression
change the cell response to treatment.
It is unequivocally established that
p33 protein activities are regulated
by post-translational medifications
induced in normal and cancer cells by
multiple and concomitant intracellular
and extracellular signals in response to
cancer treatment, thus promoting a cell
and tissue response precisely adapted

to the cell signals and cellular context.
Interestingly, p33 isoform expression
is abnormally regulated in a wide
range of human cancers. Recently,
several clinical studies reported that
P23 isoform expression is associated
to patient outcome in various cancers.
Experimentally, the co-expressed p33
isoforms orchestrate in response to
cell signals genome-scale epigenetic
reprogramming and gene expression
leading to cell pluripotency (iPSCs, or
stem cells), epithelial-to-mesenchymal
transition, cell invasion, cell prolifera-
tion, cell differentiation or cell death.
In addition, the p33 isoform promotes
cytokine expression and secretion
regulating immune cell response,
angiogenesis and fibroblasts activities
in the tumor stroma.

To decipher the p533 isoform code,
several p33 isoform antibodies have
recently been developed at the Univer-
sity of Dundee, and their validation in
collaboration with CCBIO laboratories
is currently ongoing. Hopefully, the
antibodies will enable identification
of patients with high risk of cancer
progression and guide in the decision
making of the most effective cancer
therapy. Thus, p33 isoforms may open
large and exciting avenues to cancer
treatment, = »
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