
p53 at a glance
Colleen A. Brady1 and Laura D.
Attardi1,2,*
1Department of Radiation Oncology, Division of
Radiation and Cancer Biology and 2Department of
Genetics, Stanford University School of Medicine,
Stanford, CA 94305-5152, USA
*Author for correspondence (attardi@stanford.edu)

Journal of Cell Science 123, 2527-2532 
© 2010. Published by The Company of Biologists Ltd
doi:10.1242/jcs.064501

Since its discovery in 1979, the role of the p53
protein in cancer has been studied intensively
(Levine and Oren, 2009). p53 is a crucial tumor
suppressor, long-recognized to suppress cancer
through the induction of cell-cycle-arrest or
apoptosis programs in response to a plethora of
different cellular stress signals. Although this
model paints a seemingly simple picture, the
longer that p53 is studied, the more it confronts

researchers with new questions about its
functions and mechanisms of action. The tumor-
suppressor function of p53 extends beyond the
capacity to trigger cell-cycle arrest and
apoptosis, and novel activities that impact tumor
suppression are perpetually emerging, including
the regulation of metabolism, autophagy and the
oxidative status of the cell. Moreover, because it
acts as a crucial node downstream of diverse
stress signals, it is perhaps not surprising that
p53 has been recently discovered to have broader
roles in physiology and pathology. In this article
and its accompanying poster, we outline the
basic molecular and cellular functions of p53,
describe the intricate network of p53 mediators,
and provide insight into the roles of p53 in
normal physiology and human disease.

p53 has a crucial role in tumor
suppression
Analysis of human cancers reveals a
fundamental role for p53 in tumor suppression.

More than half of human cancers, of a wide
variety of types, harbor p53 (TP53) mutations,
and inheritance of a mutant p53 allele
predisposes humans to the Li-Fraumeni cancer
syndrome (Olivier et al., 2010). Unequivocal
confirmation of the crucial role for p53 in tumor
suppression was demonstrated by the
completely penetrant cancer phenotype of p53-
null mice (Kenzelmann Broz and Attardi, 2010).

p53 restricts tumor development by serving
as a sensor of cellular stress, responding to
diverse signals, including DNA damage,
hypoxia, oncogene expression, nutrient
deprivation and ribosome dysfunction, and
limiting the propagation of cells under these
adverse conditions (Vousden and Prives, 2009).
In metazoans, an ancestral function of p53 is
thought to be its ability to trigger programmed
cell death (also known as apoptosis) in response
to DNA damage, as a measure to preserve the
integrity of the germ line (Junttila and Evan,
2009; Lu and Abrams, 2006; Lu et al., 2009).

2527Cell Science at a Glance

(See poster insert)

  p53 at a Glance
Colleen A. Brady and Laura D. Attardijcs.biologists.org

© Journal of Cell Science 2010 (123, pp. 2527-2532)

Abbreviations: Ac, acetylation; ARF, alternative reading frame protein; BAK, BCL-2 homologous antagonist killler; BAX, 
BCL-2-associated X protein; DRAM, DNA damage-regulated autophagy modulator protein; iPS, induced pluripotent stem; LIF, 
leukemia inhibitory factor; MCL-1, myeloid cell leukemia sequence 1; MDM2, transformed mouse 3T3 cell double minute 2; 
MDMX, also known as MDM4 (transformed mouse 3T3 cell double minute 4); me, methylation; nedd, neddylation; Phos, phos-
phorylation; PRD, proline-rich domain; PUMA, p53-upregulated modulator of apoptosis; sumo, sumoylation; TAD, transcriptional 
activation domain; Tet, tetramerization domain; ub, ubiquitylation.
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Subsequently, with the evolution of longer-
living organisms, p53 is thought to have
acquired the ability to respond to oncogenic
signals, promoting apoptosis or senescence – a
permanent cell-cycle-arrest response – as a
safeguard against neoplasia. Thus, in cells
exposed to potent stress signals, p53 drives
irreversible programs of apoptosis or
senescence to cull irreparably damaged
or malignant cells, for the ultimate benefit of
the organism (Vousden and Prives, 2009).
Alternatively, under conditions of low-level
stress, p53 elicits protective, pro-survival
responses, such as temporary cell-cycle arrest,
DNA repair and antioxidant protein production,
to maintain genome integrity and viability in
cells that sustain limited, reparable damage.
These various responses rely on the ability of
p53 to function as a transcriptional activator of a
panoply of target genes, although transactiva-
tion-independent activities ascribed to p53 can
also contribute to p53-mediated responses, as
highlighted below.

p53 has protein domains typical of
transcriptional activators
Similarly to other transcription factors, p53 has
a modular protein domain structure (Joerger and
Fersht, 2007; Vousden and Prives, 2009). The
N-terminus of p53 comprises two transcrip-
tional activation domains (TADs), TAD1 and
TAD2, which span amino acid residues 1-40
and 40-60, respectively. These domains can
independently enhance transcription of p53
target genes by recruiting histone-modifying
enzymes, components of the basal transcrip-
tional machinery and coactivator complexes,
such as STAGA and Mediator (Gamper and
Roeder, 2008; Joerger and Fersht, 2007). C-
terminal to the transactivation domains,
between residues 60-95, lies the proline-rich
domain (PRD), which was originally proposed
to participate in protein-protein interactions on
the basis of the presence of PxxP motifs that
resemble Src homology 3 (SH3)-domain-
binding regions (Toledo et al., 2006; Toledo
et al., 2007). However, a structural function
might be the main role of this domain because
knock-in mice carrying proline-to-alanine point
mutations in the putative protein-protein
interaction sites of this domain appear normal,
whereas complete domain deletion disrupts p53
tumor-suppressor function. The central core of
p53, which spans residues 100-300, comprises
the DNA-binding domain that is responsible for
sequence-specific binding of the protein to p53
response elements in DNA. Most cancer-
associated p53 mutations are missense
mutations in this domain and incapacitate DNA
binding, illuminating the key importance of
DNA binding for p53-mediated tumor

suppression. Tumor-derived p53 mutations
either alter residues that are essential for direct
contact with p53 response elements (contact
mutants) or impair proper folding of the domain
(structural mutants). The six most common p53
amino acid residues altered in cancer – known as
‘hotspots’ – are R175, G245, R248, R249, R273
and R282 (Brosh and Rotter, 2009). In addition
to disrupting DNA binding, these mutations can
confer gain-of-function capabilities on p53, and
have been linked to increased invasiveness and
metastasis of tumors (Lang et al., 2004; Muller
et al., 2009; Olive et al., 2004). p53 binds to its
response elements as a tetramer, the formation
of which relies on a discrete tetramerization
domain (Tet) comprising residues 325-356.
Finally, p53 contains a basic, lysine-rich domain
at the extreme C-terminus, between residues
363-393. This basic region binds DNA in a non-
sequence-specific manner and promotes linear
diffusion that helps p53 hone in on its response
elements, as well as undergoing extensive post-
translational modifications that modulate p53
stabilization and sequence-specific DNA
binding (Kruse and Gu, 2009; Laptenko and
Prives, 2006; Liu and Kulesz-Martin, 2006;
Murray-Zmijewski et al., 2008). Interestingly,
p537KR knock-in mice, in which all seven
C-terminal lysines are replaced with arginines,
are largely phenotypically normal, suggesting a
complexity in the role of these modifications
that warrants further investigation (Krummel
et al., 2005).

p53 induces a host of transcriptional
programs involved in different
responses
In response to myriad cellular stress signals, p53
is activated both through protein stabilization
(discussed below) and post-translational
modifications (for reviews, see Kruse and Gu,
2009; Murray-Zmijewski et al., 2008) that allow
full p53 transactivation potential. p53 tetramers
bind as dimers of dimers to sequence-specific
p53 response elements, which are classically
defined as two DNA half sites of
RRRCWWGYYY (where R is a purine, W is
adenine or thymine and Y is a pyrimidine) with a
spacer of 0-13 base pairs between half sites
(Menendez et al., 2009; Riley et al., 2008).
These sites are frequently found either in the
promoters or first introns of p53 target genes.
Once active p53 is bound to DNA, it can
stimulate the transcription of many protein-
coding and non-protein-coding genes [e.g.
microRNAs or large intergenic non-coding
RNAs (lincRNAs)], which is a function of
fundamental importance for all p53-mediated
responses (Guttman et al., 2009; He et al., 2007;
Menendez et al., 2009; Riley et al., 2008).

The exact cell fate specified by p53 activation
is dictated by cell type, environmental milieu
and the nature of the stress. In response to
sustained or severe stress signals, p53 drives
irreversible apoptosis or senescence programs.
p53-triggered apoptosis involves the transcrip-
tional induction of components of both the
extrinsic and intrinsic death pathways, including
BAX, FAS, NOXA and PUMA, among others,
which collaboratively promote cell death (Riley
et al., 2008; Zilfou and Lowe, 2009). In other
cases, p53 responds to potent stress by inducing
cellular senescence through transcriptional
activation of target genes such as p21, PAI1 and
PML (Kortlever et al., 2006; Riley et al., 2008).
Under conditions of lower levels of stress, when
repair is possible, p53 engages a temporary
program of cell-cycle arrest and DNA repair to
allow cells to pause and repair any damage
incurred, thereby limiting the propagation of
oncogenic mutations. This role for p53 as
‘guardian of the genome’ extends further to
the maintenance of genomic stability at the
chromosomal level, by limiting the accrual of
aneuploid cells. Another protective, pro-
survival mechanism is the capacity of p53 to
upregulate the expression of antioxidant genes,
such as sestrins 1 and 2 (SESN1 and SESN2,
respectively), GPX1 and TIGAR, which
suppress the accumulation of reactive oxygen
species, thereby maintaining genomic integrity
(Liu et al., 2008; Sablina et al., 2005).

Additional transcriptional programs
controlled by p53 continue to be uncovered, and
their roles in tumor suppression are being
unraveled. For example, p53 inhibits glycolysis
(through TIGAR) and promotes oxidative phos-
phorylation (through SCO2) to protect cells
from metabolic reprogramming – known as the
‘Warburg effect’ – which is thought to be
fundamental for malignant transformation
(Vousden and Ryan, 2009). p53 can also limit
tumorigenesis through autophagy, or ‘self-
eating’, which can provoke cell death through
the activation of genes such as AMPK, DRAM,
SESN1 and SESN2. However, the role of
autophagy in tumor suppression is complex
because it might also have pro-survival effects
by promoting ATP generation when nutrients
are limiting. Interestingly, p53 can also exert
non-cell-autonomous effects that are pivotal
to tumor suppression; these functions are
highlighted by the ability of p53 to impede
angiogenesis through inducing the production
of gene products such as thrombospondin-1
(TSP-1) and to inhibit tumor growth and
metastasis by stimulating signaling from the
fibroblast compartment of tumors (Teodoro
et al., 2007; Bar et al., 2009).

Beyond its key roles in tumor suppression,
p53 has other physiological functions, such as
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promoting embryo implantation through
inducing the expression of leukemia inhibitory
factor (LIF). This observation suggests a
mechanism whereby p53 regulates reproduction
in mammals, which is reminiscent of its
ancestral function in germ-cell protection (Hu et
al., 2007). It seems that each p53-driven
response requires the activation of a select
cohort of target genes, and that new players
involved in each response will continue to be
discovered. For a fairly comprehensive list of
validated human p53 target genes and analysis
of their p53 response elements, see the review
by Riley et al. (Riley et al., 2008).

In addition to activating transcription, p53
can repress gene expression. p53-dependent
repression can occur through direct binding of
p53 to specific p53 response elements and
recruitment of co-repressors such as Sin3a and
histone deacetylases (Ho and Benchimol, 2003;
Riley et al., 2008). p53 can also repress target
genes by occluding binding sites for other tran-
scriptional activators that are important for the
expression of those genes. Additionally, a major
component of repression probably occurs
through indirect mechanisms, such as by p53-
dependent activation of microRNAs or
lincRNAs that repress gene expression
(Guttman et al., 2009; He et al., 2007; Menendez
et al., 2009; Riley et al., 2008).

The ability of p53 to dictate different cellular
outcomes in a context-dependent manner
implies an intricate level of control of this
protein. The mechanisms by which p53 can
promote distinct transcriptional patterns and cell
fates is an area of intense investigation, and the
mechanism used seems to depend on many
factors, including the expression level and post-
translational-modification status of p53,
cofactor recruitment, and promoter architecture
of the target gene. This topic has been detailed in
recent reviews, and it is certain that future
research will further unveil the complexity
underlying the ability of p53 to specify different
responses in different settings (Murray-
Zmijewski et al., 2008; Vousden and Prives,
2009).

p53 has cytoplasmic roles in
apoptosis and autophagy
In addition to its clear role as a transcription
factor, it has been proposed that p53 has
additional functions, a notion stemming from
the observation that p53 can promote apoptosis
in the presence of transcription inhibitors
(Caelles et al., 1994). Accordingly, p53 has been
implicated in other nuclear functions, such as
regulating homologous recombination and
microRNA processing (Romanova et al., 2004;
Suzuki et al., 2009), as well as in several
cytoplasmic processes. Most notably, p53 can

directly promote mitochondrial outer-
membrane permeabilization (MOMP) to trigger
apoptosis (Green and Kroemer, 2009; Vaseva
and Moll, 2009). Several mechanisms have been
proposed to explain p53-induced MOMP, but
the models converge on the concept that p53
protein modulates the BCL-2 family of
apoptosis regulators. This family comprises
three categories of proteins: the pro-apoptotic
effectors BAK and BAX that can oligomerize to
create pores in the mitochondrial outer
membrane to induce apoptosis; the BH3 (BCL-2
homology region 3)-only proteins that stimulate
BAX- or BAK-mediated pore formation; and
the anti-apoptotic proteins that bind to BAK and
BAX to impede their oligomerization, including
BCL-2, BCL-XL and MCL-1 (Vaseva and Moll,
2009). One model suggests that p53 acts as a
BH3-only protein at mitochondria to induce
apoptosis either through the binding and
sequestration of BCL-2 and BCL-XL to de-
repress BAK and BAX or through direct
interaction with BAK to release it from MCL-1-
mediated inhibition (Leu et al., 2004; Mihara et
al., 2003). These protein-protein interactions
rely on the DNA-binding domain of p53, and
cancer-derived p53 mutants lack the ability to
promote mitochondrial apoptosis. An alternate
model for cytoplasmic p53-induced apoptosis
proposes that basal levels of p53 protein are
bound to free, cytoplasmic BCL-XL, rendering
p53 inactive. Under conditions of stress, p53
activates the transcription of PUMA, the
encoded protein of which in turn binds to BCL-
XL and liberates p53 to activate BAX in a
proposed ‘hit-and-run’ manner (Chipuk et al.,
2005). Interestingly, both models highlight the
interconnection between p53 cytoplasmic and
nuclear activities, because the BAX and PUMA
mitochondrial pathway components are also
direct p53 target genes.

p53 also has a complex role in regulating
autophagy. Autophagy allows a cell to
catabolize macromolecules for reuse, either as a
survival strategy under stress conditions or as
a means to remove harmful, damaged structures
(Tasdemir et al., 2008a). Autophagy can also
promote cell death, and has hence been linked to
tumor suppression. During this process, pre-
autophagosome complexes mature to form
autophagosomes, which are double-membrane
vesicles that envelop organelles. Next,
autophagosomes fuse with lysosomes to allow
degradation of the enclosed material
(Ravikumar et al., 2009). As mentioned above,
activated nuclear p53 induces the expression of
pro-autophagy target genes (Vousden and Ryan,
2009). In the cytoplasm, basal levels of wild-
type p53 can also impede autophagosome
formation, although the exact mechanism of
inhibition of cytoplasmic autophagy remains

unknown (Tasdemir et al., 2008b). Many tumor-
derived p53 mutants can also suppress
autophagy, which might contribute to tumor
progression by enhancing cell survival (Morselli
et al., 2008; Tasdemir et al., 2008b). This
complex, dual role for p53 in autophagy reflects
another example of how context-specific cues
can promote different p53-triggered responses,
and further studies of this system will better
clarify these opposing roles.

The MDM2 family controls p53 protein
levels and activity
Inappropriate p53 activity can be detrimental to
cell and organism viability, and there are
therefore numerous mechanisms to keep p53 in
check. Several E3 ubiquitin ligases – mainly
MDM2 but also others, including PIRH2, COP1
and ARF-BP1 – negatively regulate p53 protein
levels, keeping levels low when p53 activity is
not required (Brooks and Gu, 2006). MDM2
binds to the TAD of p53 and not only regulates
p53 stability but also inhibits its transactivation
function by blocking the recruitment of essential
transcriptional machinery components. The
crucial importance of MDM2 in regulating p53
was demonstrated using Mdm2-null mice,
which display very early embryonic lethality
(Jones et al., 1995; Montes de Oca Luna et al.,
1995). This phenotype results from unrestrained
p53 activity, as demonstrated by the complete
rescue of lethality in Mdm2–/–;p53–/– mice. In
response to stress signals, p53 is mobilized by
inhibition of MDM2, through any of several
mechanisms: stress-induced post-translational
modifications of both MDM2 and p53, which
disrupt the MDM2-p53 interaction; oncogene-
induced sequestration of MDM2 by the tumor
suppressor ARF; and nucleolar-stress-triggered
ribosomal protein binding and inhibition of
MDM2-mediated ubiquitylation of p53 (Marine
et al., 2006; Wade et al., 2010; Zhang and Lu,
2009). p53 itself also controls MDM2 function
by activating transcription of the MDM2 gene,
providing a negative-feedback loop to attenuate
p53 signaling at the appropriate moment.

The MDM2-family member MDMX (also
known as MDM4) does not display E3-ligase
activity but is nonetheless key for regulating p53
transcriptional activity, both through binding to
and inhibiting the p53 TAD and through
regulating MDM2 (Marine et al., 2007; Wade
et al., 2010). Mdmx–/– mice exhibit p53-
dependent embryonic lethality later during
embryogenesis than do Mdm2–/– mice,
underscoring the importance of this regulator
but distinguishing its activity from that of
MDM2 (Finch et al., 2002; Migliorini et al.,
2002; Parant et al., 2001). MDMX can interact
with MDM2, leading to enhanced MDM2
stabilization and p53 degradation, but the full
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importance of the MDMX-MDM2 interaction is
unclear (Marine et al., 2006; Wade et al., 2010).
A heterodimer of MDM2 and MDMX might act
as an optimal E3 ubiquitin ligase, an idea that is
supported by data on the structure of the
heterodimer (Linke et al., 2008). To further
complicate the situation, p53, MDM2 and
MDMX can be deubiquitylated and stabilized
by enzymes such as HAUSP and dephosphoryl -
ated by the p53-inducible phosphatase WIP1,
which facilitates MDM2- and MDMX-
mediated p53 destruction (Kruse and Gu, 2009;
Wade et al., 2010).

The role of p53 as a cellular stress
sensor extends to numerous
physiological and pathological
processes
Although research on p53 has focused on cancer
for many years, it is now appreciated that p53
has a much more pleiotropic role as a stress
sensor, and that p53 has functions in various
physiological and pathological processes
(Vousden and Lane, 2007; Vousden and Ryan,
2009). An initial indication that p53 has
functions that extend beyond tumor suppression
came from the observation that a fraction of
p53–/– mouse embryos display developmental
aberrations, including prominent defects in
neural-tube closure and consequent
exencephaly (Armstrong et al., 1995; Sah et al.,
1995). Moreover, p53 provides protection
against exposure to teratogens during
embryogenesis by eliminating damaged
embryos and ensuring that only healthy
individuals survive (Donehower and Lozano,
2009). Further examination of p53–/– adult mice
recently revealed a role for p53 in embryo
implantation, indicated by the dramatically low
fertility rates observed in female p53–/– mice
(Hu et al., 2007). p53 is probably also important
for the implantation of human embryos because
individuals carrying p53 polymorphisms that
decrease the function of the protein are overre -
presented at fertility clinics (Kang et al., 2009).
Whereas adult p53–/– mice all develop cancer at
an early age, which impedes longevity analysis,
p53 deficiency in both flies and worms increases
lifespan. Again, however, controversy
obfuscates the picture because both pro-aging
and anti-aging roles have been reported in
disparate mouse models that express elevated
levels of p53 (Arum and Johnson, 2007; Bauer
et al., 2005; Matheu et al., 2008). Specifically,
mice with extra copies of both the Arf and p53
genes exhibit increased longevity, whereas mice
expressing p53 truncation mutants that lead to
aberrant p53 activation display reduced
longevity and signs of premature aging (Maier
et al., 2004; Matheu et al., 2007; Tyner et al.,
2002).

In addition to its roles in development and
aging, recent studies have elaborated newly
identified functions of p53 in several other
physiological contexts. p53 is involved in
restricting the self-renewal of several types of
stem cells, including neural stem cells and
hematopoietic stem cells (Cicalese et al., 2009;
Liu et al., 2009; Meletis et al., 2006).
Furthermore, several groups have reported
enhanced efficiency of cellular reprogramming
of somatic cells to induced pluripotent stem
(iPS) cells in the absence of p53, implicating
p53 in the maintenance of a differentiated state
(Krizhanovsky and Lowe, 2009). This idea is in
alignment with studies showing that p53 has a
role in promoting differentiation of certain cell
types, such as skeletal-muscle-committed cells
(Molchadsky et al., 2008). In contrast to these
scenarios, p53 can also suppress differentiation,
as exemplified by its ability to inhibit osteoblast
differentiation and bone development in mice
(Lengner et al., 2006; Wang et al., 2006). Even
proper tissue homeostasis in the face of stress
signals seems to rely on p53 in some organs
(Begus-Nahrmann et al., 2009; Krizhanovsky et
al., 2008; Ruzankina et al., 2009). Finally,
activation of p53 in keratinocytes in response to
ribosome dysfunction or ultraviolet light
promotes pigmentation and protective sun-
tanning responses, respectively, in mice (Cui
et al., 2007; McGowan et al., 2008).

In contrast to the beneficial role of p53 in
incipient tumors, activation of the p53 apoptotic
or senescence programs by stress signals in
other contexts can have detrimental
consequences. For example, p53-induced
apoptosis in radiosensitive tissues can account
for the damaging side effects associated with
genotoxic chemotherapies or radiation therapies
(Gudkov and Komarova, 2003). In addition,
ischemia at different organ sites can provoke
p53-dependent apoptosis that contributes to the
resultant pathologies, as in the cases of stroke
and myocardial infarction (Liu et al., 2006; Luo
et al., 2009; Morrison et al., 2003). Furthermore,
in several neurological disorders, including
Alzheimer’s, Parkinson’s and Huntington’s
diseases, p53-mediated neuronal apoptosis also
contributes to the associated pathologies (Bae et
al., 2005; Bretaud et al., 2007; Culmsee and
Mattson, 2005; Duan et al., 2002). Finally,
disorders associated with defective ribosomal
biogenesis have also been linked to aberrant p53
activation. In mouse models of Diamond
Blackfan anemia, Treacher Collins syndrome
craniofacial abnormalities and 5q syndrome
macrocytic anemia, p53 activity is induced in
response to mutations that cause ribosome
dysfunction, precipitating either apoptotic or
cell-cycle-arrest responses that result in the
manifestations of the disease (Barlow et al.,

2010; Jones et al., 2008; McGowan et al., 2008).
In contrast to the aforementioned phenotypes,
which mainly rely on apoptosis, studies of
diabetes in obese mice have uncovered a p53-
dependent senescence response in fat cells; this
response ultimately engendered insulin
resistance in these mice (Minamino et al., 2009).
Mouse models have been instrumental in
revealing roles for p53 in these diverse
pathologies because inhibition of p53 activity
with a small-molecule antagonist of p53,
pifithrin-, or by genetic ablation effectively
diminished many of the symptoms in models of
these p53-dependent diseases (Bae et al., 2005;
Barlow et al., 2010; Bretaud et al., 2007;
Culmsee and Mattson, 2005; Duan et al., 2002;
Jones et al., 2008; Liu et al., 2006; Luo et al.,
2009; McGowan et al., 2008; Minamino et al.,
2009; Morrison et al., 2003). Together, these
findings underscore the importance of p53 in
diverse pathological states and indicate that p53
inhibitors might be promising therapeutics for
these diseases.

Perspectives
Research on p53 over the last 30 years has
uncovered a wide spectrum of roles for p53 as a
cellular stress sentinel, both in normal
physiology and in disease states. Here, we have
presented a general overview of these aspects of
p53 biology and of the vast networks through
which p53 acts. However, capturing the
complete complexity of p53 function is beyond
the scope of this article. For example, in addition
to an intricate constellation of post-translational
modifications that control p53 activity,
polymorphisms in p53 itself or in components of
the pathways in which it is involved can alter
p53 expression or activity, and p53 has been
shown to exist in numerous different protein
isoforms, the significance of which remain to
be elucidated (Levine and Oren, 2009).
Furthermore, p53 is a member of a multi-protein
family that includes p63 and p73; all of these
proteins can bind to the same DNA recognition
elements, and there might be significant
functional interplay between family members
(Lu et al., 2009). In terms of clinical
applications, both the beneficial and deleterious
effects of p53 activation make p53 a promising
target for therapeutic intervention in a broad
range of human diseases. Indeed, exciting recent
findings have shown that reactivation of p53
expression in mouse models induces tumor
regression (Martins et al., 2006; Ventura et al.,
2007; Xue et al., 2007). Future investigations
will continue to decipher the mechanisms of p53
action and its roles in diverse settings. These
discoveries will help to pave the road to future
advances in p53-based therapeutics for cancer
and other diseases.
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