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This article highlights the use of a variety of Promega
molecular biology products to answer questions about
the regulation of apoptosis by p73 and its splice variants.

One of the most common genetic events in the
development of cancer is the mutation of the tumor
suppressor p53. In normal cells, p53 gene expression is
induced in response to several forms of genotypic stress
and subsequently results in apoptosis or cell cycle arrest.
Therefore, p53 expression has to be regulated to avoid the
uncontrolled induction of apoptosis. The pathways that
regulate p53 expression are complex and can involve
important feedback loops.

p73 Regulates Apoptosis
Researchers are investigating the homology between
sequences of p53 and a second protein p73. Although the
domain organization of both of these proteins is similar,
transgenic studies indicate that mice knockouts of the two
genes have distinct phenotypes. Other studies have
demonstrated that p73 is involved in a rescue pathway
following DNA damage that, similar to the p53 pathway,
induces apoptosis.

Mice and humans express N-terminal splice variants of the
p73 protein. Two of these splice variants lack the trans-
activation domain and consequently inhibit the activity of
the full-length p73 protein and p53, acting as dominant
negatives. Moreover, these variants can inhibit p53-
mediated apoptosis. In functional studies of p73, the
authors reproduced the dominant negative role of the p73
variants using cotransfection experiments in which a
construct, carrying the luciferase reporter under the
control of the p21 promoter, was cotransfected with
vectors expressing p53 and the p73 variants. These
reporter experiments conclusively demonstrated the
capacity of p73 variants to inhibit p53-induced expression. 

Expression of the p73 variants appears to be regulated at
the transcriptional level, and this regulation involves a
second promoter, P2. These authors determined that the
human exon 3 sequence contains two in-frame ATG start
codons from which translation can begin. They confirmed
translation from these two codons by Western analysis of
protein translated in vitro using the TNT® Quick Coupled
Transcription/Translation System (Cat.# L1170, L2080).

In their studies, the authors demonstrated the
transcriptional regulation of p73 variants by p53 and p73

and they demonstrated the binding of these proteins to the
P2 promoter. They also described a classical feedback
loop in which expression of p53 and full-length p73 are
similarly inhibited at the transcriptional level by the p73
variants. Given this inhibitory activity, the p73 variants may
play an important role in the onset of cancer.

The authors investigated the relative levels of both the
full-length and variant p73 mRNA in a variety of cells and
tissues. Using real-time RT-PCR(j) they showed that the
level of p73 mRNA is much higher than the level of
variant p73 mRNA in most tissue types. Moreover, the
expression of both of these mRNAs was considerably
higher in fetal tissue than in adult tissue, indicating the
possible involvement of variant p73 in fetal development.
The RiboMAX™ Large Scale RNA Production System
(Cat.# P1280, P1300) was used to synthesize competitor
RNAs in this quantitative RT-PCR procedure.

Reporter experiments revealed a putative 150bp sequence
in the P2 promoter through which p73 and p53 proteins
regulate p73 variant expression. For these reporter assays,
the pGL3-Basic Vector (Cat.# E1751) was used for cloning
the promoter sequences. The firefly luciferase activity was
normalized against Renilla luciferase using the Dual-
Luciferase® Reporter Assay System (Cat.# E1910).

Ordering Information
Product Size Cat.#

TNT® T7 Quick Coupled Transcription/
Translation System*(a,b,c,d,e) 40 reactions L1170

TNT® SP6 Quick Coupled Transcription/
Translation System*(a,b,c,d,e) 40 reactions L2080

RiboMAX™ Large Scale RNA Production
System-SP6*(c,d,e) 1 system P1280

RiboMAX™ Large Scale RNA Production
System-T7*(c,d,e,f) 1 system P1300

pGL3-Basic Vector(d,g) 20µg E1751

Dual-Luciferase® Reporter Assay System(a,h,i) 100 assays E1910
*For Laboratory Use.
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