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Autophagy is a catabolic mechanism that selectively
eliminates long-lived proteins, aggregates and damaged
organelles and is thereby fundamental in maintaining
cellular homeostasis. As a prosurvival mechanism, autoph-
agy is carefully regulated and its dysfunction is associated
with cancer development. Work of Huang et al (2013) in
this issue of The EMBO Journal identifies the apoptosis
inhibitor XIAP as a novel repressor of autophagy—a func-
tion that significantly contributes to its tumorigenecity.

The X-linked inhibitor of apoptosis protein (XIAP) belongs
to the IAP family of proteins and is a powerful negative
regulator of apoptosis, because it directly interacts with and
inhibits caspases3, 7 and 9 and promotes their proteasome-
dependent degradation (Eckelman et al, 2006). This function
makes it a potential oncogene. Indeed, several studies show
increased XIAP expression in a variety of human cancers and
high levels of XIAP often correlate with poor clinical
outcome. In addition, XIAP overexpression confers
resistance to multi-agent chemotherapy (Schimmer et al,
2006). However, deletion of XIAP is not toxic to normal
cells, as evidenced by the fact that XIAP knockout mice do
not have obvious defects in the development or in the
regulation of apoptosis (Harlin et al, 2001).

Huang et al (2013) now identify XIAP as a key molecular
switch controlling starvation-induced autophagy via an
Mdm2/p53-dependent mechanism (Figure 1). XIAP is
known to be phosphorylated by Akt and thereby stabilized
(Dan et al, 2004). The authors demonstrate that
phosphorylated XIAP binds to and ubiquitylates Mdm2,
thereby targeting it for proteasomal degradation. This
ultimately results in stabilization of cytoplasmic p53, a
well-known target of Mdm2. Interestingly, p53 has a dual
and conflicting role in the regulation of autophagy. While
nuclear p53 promotes the transcriptional activation of
autophagy-related genes, cytoplasmic p53 acts as a master
repressor of autophagy (Tasdemir et al, 2008a, b). Thus,
Huang et al (2013) find that deletion, depletion or
inhibition of XIAP in human or murine cell lines result in
an increase in basal autophagy. Upon serum starvation, the
PI3K/Akt pathway is inhibited leading to a reduction of XIAP
phosphorylation. Dephosphorylation of XIAP causes its
autoubiquitylation and degradation, allowing Mdm2-
dependent degradation of p53 and subsequent autophagy
induction (Figure 1).
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The discovery of this new XIAP-Mdm2-p53 biochemical
axis controlling autophagy expands the role of XIAP in
tumour promotion. Autophagy is the main mechanism gov-
erning metabolic health and organelle recycling in eukaryotic
cells, and its misregulation and malfunction has been linked
to tumorigenesis (Mathew et al, 2007). To investigate if the
effect of XIAP on autophagy contributes to its oncogenic
potential, Huang et al (2013) exploit a xenograft mouse
model. In this model, XIAP ablation reduces the
tumorigenicity of human cancer cells. Reconstitution of
XIAP-deficient cells with either wild-type or a phospho-
mimicking mutant of XIAP, which strongly binds to Mdm2,
stimulates subcutaneous tumour growth. Conversely, a non-
phosphorylatable XIAP mutant that no longer interacts with
Mdm?2 is unable to induce tumorigenicity. Importantly, the
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Figure 1 Following a range of apoptotic stimuli, XIAP is phos-
phorylated by Akt. This modification leads to its stabilization and
promotes XIAP-dependent proteosomal degradation of caspases 3, 7
and 9. The result is a block of apoptosis and tumour chemoresis-
tance. Under unstressed conditions, XIAP is phosphorylated by Akt
as well, but targets Mdm2 for degradation. This causes the stabili-
zation of cytoplasmic p53 and can inhibit autophagy. Starvation, on
the other hand, inhibits Akt and unphosphorylated XIAP undergoes
autoubiquitylation and degradation via the proteasome.
Subsequently, Mdm?2 is stabilized and induces p53 degradation,
releasing the block on autophagy.

The EMBO Journal VOL 32 | NO 16 ] 2013

2187


mailto:francesco.cecconi@uniroma2.it
http://dx.doi.org/10.1038/emboj.2013.152
http://www.embojournal.org

XIAP as a novel repressor of autophagy
P Merlo and F Cecconi

authors also show that a mutant of XIAP that cannot degrade
caspases is still able to increase tumorigenesis, indicating that
inhibition of apoptosis contributes little, if any, to the tumour-
promoting effects of XIAP. Finally, Huang et al (2013)
strengthen the biological significance of their findings by
demonstrating that the XIAP-Mdm2-p53 signalling cascade
correlates with inhibition of autophagy in different type of
human primary tumours.

Besides identifying a novel function of XIAP and dissecting
the molecular mechanism underlying its action, this work
sheds light on the cross-talk between autophagy and apop-
tosis, two key cellular responses in tumorigenesis. In addi-
tion, it places a new piece of the puzzle regarding the role of
autophagy in cancer. In recent years, significant effort has
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been made to dissect the functions of key autophagy genes
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autophagy is still a dangerous weapon that deserves special
attention.
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