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The p53 pathway is altered in most, if not all, tumours.
In more than half of human cancers, the p53 gene is
mutated and, in the other half, the p53 protein is
inactivated, often by overexpression of its speciﬁc
inhibitors MDM2 and MDM4.
A better understanding of the pathways that regulate p53 could lead to development of new and
broadly applicable anti-cancer strategies. Our group is using mouse models to gain a better
understanding of the regulation of p53.
Much of what we know about the regulation of p53 results from biochemical studies and
analyses relying on transfection of expression plasmids into cells in culture. In recent years,
studies of several mouse models carrying targeted p53 mutations revealed signiﬁcant
diﬀerences between the in vivo data and those obtained by earlier in vitro approaches. For
example, we found that mutation of threonine and proline residues in p53’s proline rich domain
(PRD), which were thought to be essential for regulation of the protein, did not signiﬁcantly
aﬀect the transactivation or tumor suppressor function of p53 in the mouse – a ﬁnding that may
explain the sequence variability of the PRD in evolution.
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We also generated the mutant mouse p53ΔP, which expresses a
p53 that lacks the proline-rich domain, and has provided
tremendous insight into p53 regulation. Studies of this mutant
showed that MDM2 and MDM4 have distinct and complementary
roles in p53 regulation: MDM2 mainly regulates p53 stability,
whereas MDM4 regulates its activity (Fig. 1).
In addition, we have shown that MDM4 is a promising target for
anti-cancer strategies, and that the combined use of MDM2 and
MDM4 antagonists may reactivate p53 in some cancers. We also
recently showed that the capacity of p53 to mediate
transcriptional repression is important for strategies against
MDM4 to work eﬃciently in some, but not all tumors. These
studies demonstrate just how much information can be gained
from studying p53 regulation in vivo, as well as the potential of
such approaches for developing eﬀective therapies.

Figure 1 : A model for cooperative control of p53 by
Mdm2 and Mdm4 : Mdm2
promotes the degradation of
p53, whereas Mdm4 inhibits
the transcriptional activity of
p53.

Our group is now generating new mutant mice to pursue the
analysis of p53 regulation. This approach recently helped us to
demonstrate that the Mdm4-S transcript, often overexpressed in
human tumors, is a marker, rather than a driver, of cancer
progression. Furthermore, we showed that a nonsense mutation
leading to the loss of the p53 C-terminal domain leads to
increased p53 activity, and this causes bone marrow failure and
pulmonary ﬁbrosis. Importantly, the combined observation of
aplastic anemia and lung ﬁbrosis is a hallmark of syndromes
caused by abnormally short telomeres. This led us to show that
p53 is a major regulator of telomere metabolism, via its capacity
to downregulate the expression of several key genes, including
Dkc1 (Dyskerin) and Rtel1 (Fig. 2). Indeed,our team has also
developped all the necessary tools to identify genes that are
directly or indirectly regulated by p53.
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Figure 2: Schematic diagram showing the diﬀerent outcomes of a
missense mutation aﬀecting the core DNA binding domain of p53,
and a nonsense mutation aﬀecting the C-terminus.
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