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Background

The p53 tumour suppressor gene is the most frequent
target for genetic alterations in human tumours (Nigro
et al.,, 1989; Hollstein et al., 1991) and encodes a
nuclear phosphoprotein which plays a key role in cell
cycle regulation. This protein protects cells from under-
going tumorigenic alterations by inducing either cell
cycle arrest or programmed cell death in response to a
variety of cellular stress signals (Ko and Prives, 1996;
Levine, 1997) and also plays an important role in main-
taining the integrity of the genome (Lane, 1992).
Attempts to find p53 homologues analogous to the pRb
family of tumour suppressors were successful and a
new gene, p73, has been identified on the short arm of
chromosome 1 in a region frequently deleted in neuro-
blastoma (Kaghad et al., 1997; Yang et al., 1998). This
gene encodes several proteins with structural and func-
tional homology to p53 (De Laurenzi et al., 1998) that
can activate transcription of the p21"AF! gene responsi-
ble for cell-cycle arrest, and can also induce apoptosis
when overexpressed (Jost et al., 1997; Kaghad et al.,
1997). There are several differentially spliced variants
of mRNAs, which are translated into different p73
proteins. This splicing occurs at the 3’ end of the
sequence and translated proteins have differing C-ter-
mini, in which p73a is a full-length protein and the
and § isoforms are truncated forms of this protein. The
o isoform lacking the major part of the C-terminal
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region is most similar to p53. The y isoform contains a
different 75-residue C-terminus compared to the o iso-
form due to a long alternative reading frame in this
region (Kaghad et al., 1997; De Laurenzi et al., 1998;
De Laurenzi et al., 1999; Ueda et al., 1999). p73 as well
as p53 contains a transactivation domain, a DNA-bind-
ing domain and an oligomerization domain. The high-
est level of homology is exhibited in the DNA-binding
domain (63% identity between the p53 and p73), and
this finding suggests that both these proteins can bind to
the same DNA sequences and transactivate the same
target genes. The conservation of high homology in the
oligomerization domain suggests that the members of
this family could form mixed oligomers. Although the
existence of these mixed oligomers in vivo is still open
to question, the availability of specific antibodies could
help to address this problem.

The identification of a family of p53-related tran-
scription factors that can be potentially redundant in
their ability to activate the same cellular responses (i.e.
cell-cycle arrest and apoptosis) has encouraged a study
into the basis for their similarities and differences in
terms of their physical and functional interactions with
one another, their mechanism of activation and their
regulation. Monoclonal antibodies specific to different
forms of the p73 protein therefore provide a powerful
tool to study these proteins both in vivo and in vitro.

Description of the antibodies p73-1.1 and
p73a-1.1

Production

The hybridoma cell lines producing p73-1.1 and
p73a-1.1 monoclonal antibodies recognizing the p73a
protein were selected after immunization of BALB/c
mice with either the purified p73a protein expressed in
bacteria for development of antibody p73-1.1 or peptide
QDLKQGHDYSTAQQ coupled to keyhole limpet
haemocyanin (KLH) for development of antibody
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p73a-1.1. The mouse splenocytes
were fused with non-producing
myeloma cell line Sp2/0 using poly-
ethylene glycol as a fusogen. The dot-
blot using specific and non-specific
peptides coupled to bovine serum
albumin (BSA) was used as a screen-
ing method for a panel of antibodies
raised against the peptide derived
from the p73a protein sequence.
Monoclonal antibodies developed
against the p73c protein were
screened by Western blotting of the
partially purified p73c protein
expressed in bacteria. Hybridoma cell
lines were prepared using limiting-
dilution cloning and re-cloning
(Harlow and  Lane, 1988).
Monoclonal antibodies were more
precisely characterized using differ-
ent isoforms of the p73 protein over-
expressed in a cell line transfected
with plasmids carrying the cDNA
coding the p73 isoforms a, 3, y and .

Specificity

Initially the specificity of p73-1.1
and p73a-1.1 MAbs was tested by
Western blotting against p73a
expressed in E. coli performed under
denaturing conditions. To test the
specificity of MAbs to different iso-
forms of the p73 protein, human lung
carcinoma cell line H1299 expressing
detectable levels of only the y isoform
of endogenous p73 protein was trans-
fected with the plasmid pcDNA3 car-
rying the cDNA for p73a, p730, p73y
and p7386 using Effectene™
Transfection Reagent (Qiagen,
Hilden, Germany). Non-transfected
H1299 cells were used as a negative
control. To prove the high levels of
p73 isoform expression in transfected
cells, the extracts were immunoblot-
ted with the p73 (H-79) rabbit poly-
clonal sera (Santa Cruz Biotechno-
logy, Santa Cruz, CA) specific to the
N-terminus (amino acids 1-80) of
p73, and recognizing all known p73
protein isoforms (data not shown).
Western blot analysis employing p73-1.1
and p73a-1.1 MAbs detected the purified
p73a protein from the bacteria as well
as the transfected p73a protein in H1299
cells (Figs. 1 and 2). The p73-1.1anti-
body also binds the y isoform with
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Fig. I. Characterization of p73-1.1 MADb specificity using Western blot
analysis. The H1299 cells were transfected with pcDNA3 plasmid vectors
carrying p73a, f3, 3. or ¢ isoform ¢cDNA using Effectene™ Transfection
Reagent (Qiagen). Non-transfected cells as well as purified pS53 protein
expressed in bacteria were used as negative controls. Partially purified p73
protein expressed in bacteria served as a positive control, antibody con-
centration was | pg/ml.
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Fig. 2. Characterization of p73a-1.1 MAb specificity using Western blot
analysis. The H1299 cells were transfected with pcDNA3 plasmid vectors
carrying p73a, f, ¥, or & isoform cDNA using Effectene™ Transfection
Reagent (Qiagen). Non-transfected cells as well as purified p53 protein
expressed in bacteria were used as negative controls. Partially purified p73
protein expressed in bacteria served as a positive control, antibody con-
centration was 1 pg/ml.
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high affinity and B and & iso-
forms with lower affinity
(Fig. 1).

Both monoclonal antibodies
p73-1.1 and p73a-1.1 are use-
ful for immunohistochemistry
with detection of p73 protein
isoforms in the formalin-fixed,
paraffin-embedded tissue sam-
ples upon antigen retrieval
(Figs. 3 and 4).

Our data suggest that for
construction of MAb against
only one specific isoform of
the p73 protein it is better to use
a synthesized isoform-specific
epitope rather than the full-
length protein, to exclude the
possibility of obtaining an
antibody reacting with all
other isoforms of the p73

Fig. 3. Staining of the squamous epithelium of the uterine cervix using p73-1.1 protein.
antibody. Note the nuclear and granular cytoplasmic positivity accented in the P i
basal - suprabasal layers. roperties

Formalin-fixed, paraffin-embedded tissue, antigen retrieval in 0.001 M EDTA- Antibodies p73-1.1 (IgA)
NaOH buffer, pH 8.0. Concentration of antibody 1 pg/ml, detection Vector Elite and p73a-1.1 (IgG,) can re-
ABC, DAKO DAB+. Magnification 400x. cognize the p73a protein
under denaturing and non-
denaturing conditions with dif-
ferent degrees of cross-reactiv-
ity with p73 isoforms. p73a-
1.1 is more specific and recog-
nizes only the a isoform of the
p73 protein while the mono-
clonal antibody p73-1.1 recog-
nizes the o, B, v and & iso-
forms. Both antibodies can be
used for analysis of p73
expression by immunoblotting
and immunohistochemistry.
Monoclonal antibody p73a-1.1
can also be used for immuno-
precipitation and ELISA. The
antibody p73a-1.1 seems to be
more suitable for immunocy-
tochemistry or immunohisto-
chemistry, since it does not
display any cross-reactivity
with isoforms other than p73c.
The results from immunohis-
tochemistry suggest that both
antibodies could be used for
characterization of nuclear and
cytoplasmic expression of the

Fig. 4. Staining of the squamous epithelium of the uterine cervix using p73a-1.1
antibody. Note the nuclear positivity, confined mostly to the basal layer.
Formalin-fixed, paraffin-embedded tissue, antigen retrieval in 0.001 M EDTA- p73 homologues.
NaOH buffer, pH 8.0. Concentration of antibody 1 pg/ml, detection Vector Elite

ABC, DAKO DAB+. Magnification 400x.
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