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The tumour suppressor p53 is 
deregulated in many human cancers, 
but exactly how p53 cooperates 
with its family members, p63 and 
p73, to control tumour formation 
remains unclear. Thorsten Stiewe 
and colleagues show that the family 
members act differently, but synergis-
tically, on the retinoblastoma protein 
(RB) during myogenic differentia-
tion, and that their loss of function 
promotes malignant transformation.

To investigate the role of the p53 
family members in myogenesis, 
Stiewe and colleagues used C2C12 
myoblasts, which faithfully mimic 
skeletal muscle differentiation in vitro, 
transduced with ΔNp73α, a p73 
isoform that functions as a transdom-
inant inhibitor of all the p53 family 
members. ΔNp73α interfered with 
the formation of differentiated myo-
tubes and prevented the permanent 
withdrawal of C2C12 cells from the 
cell cycle. Genome-wide expression 
analysis showed that C2C12–ΔNp73α 
myoblasts had an expression pattern 
similar to that seen in RB-deficient 
myoblasts, so could a defect in RB 
activation be the underlying cause of 
the differentiation block?

The activation of RB was signifi-
cantly reduced in C2C12–ΔNp73α 
myoblasts, and high levels of inactive 
hyperphosphorylated RB were evi-
dent. Ectopic expression of a consti-
tutively active mutant of RB, but not 
wild-type RB, could restore differen-
tiation ability in the C2C12–ΔNp73α 
myoblasts. Moreover, ectopic expres-
sion of wild-type RB together with 
p57 (also known as CDKN1C, which 
prevents the phosphorylation and 
inactivation of RB) could also rescue 
the differentiation block. But how are 
the individual p53 proteins involved 
in the activation of RB?

Dominant-negative inhibitors 
of either p53 (p53DD) or p63 
and p73 (p73DD) significantly 
reduced the differentiation ability 
of C2C12 myoblasts, and when 
expressed together they caused a 
further reduction in differentiation, 
indicating complementary functions 
in the control of differentiation. 
RB expression was inhibited by 
p53DD, whereas p57 expression was 
impaired by p73DD. Chromatin 
immunoprecipitation confirmed 
that, in differentiating myoblasts, 
p53 binds the Rb1 promoter, and p63 
and TAp73 (another p73 isoform) 
bind the Cdkn1c promoter. Stiewe 
and colleagues conclude that for 
efficient myogenic differentiation, 
p53 regulates RB expression whereas 
p63 and p73 control, through p57, 
the phosphorylation of RB.

Differentiation failure is a 
characteristic feature of rhabdomyo-
sarcoma (RMS). C2C12–ΔNp73α 
myoblasts did not form tumours 
in nude mice, indicating that the 
inhibition of differentiation is not 

sufficient for tumour formation. 
However, ΔNp73α can cooperate 
with the known RMS oncoproteins 
insulin-like growth factor 2 (IGF2) 
and PAX3–FKHR to induce trans-
formation. Both IGF2+ΔNp73α and 
PAX3–FKHR+ΔNp73α-expressing 
C2C12 myoblasts were tumorigenic 
in nude mice. Furthermore, reverse 
transcription-PCR confirmed aber-
rant high expression of p73 isoforms 
in both human RMS samples and 
RMS cell lines. In addition, in RMS 
cell lines, inhibition of ΔNp73α by 
RNA interference induced p57 and 
caused cell-cycle arrest.

The authors conclude that the 
induction of cellular differentiation 
contributes to the tumour-suppres-
sor activities of the p53 family, and 
provides an explanation for the high 
frequency of p53 pathway alterations 
in RMS patients.
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