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Abstract: 
 

The p53 gene that mediates cellular response to DNA damage, e.g., cell cycle arrest or apoptosis is a  

well-known anti-oncogene. Based on gene sequence homologies, p63 gene and p73 gene are also 

identified recently. Transactivating isoforms, such as TAp63 shows TSG properties similar to p53. In this 

experiment, the expression of TAp63 in two cell lines: Hela and Wi38 are tested by isoform specific 

RT-PCR. Higher mRNA level of the TAp63 is detected in Hela than in Wi38. Sequencing is done to 

confirm the RT-PCR product. We propose that in Hela the anti-tumor activity of TAp63 is weakened by 

some unknown mechanism. 

. 
Introduction: 

 
P63 gene, a member of p53 superfamily, located at 3q27. As a homologue of P53, P63 has 6 
isoforms (Kaghad et al., 1997; Yang et al., 1998; Benard et al., 2003). The transactivation (TA) 
isoforms consist of 3 domains: an acidic transactivation N-terminal domain, a central DNA 
binding domain and a C-terminal oligomerization domain (Figure 1). The DNA binding domains 
of P63 and P53 share over 60% identical primary amino acid sequences. And they share 25% 
identity in TA domain. Some P53 target genes including Bax, MDM2 and p21 can be 
transactivated by P63 TA isoforms (Jost et al., 1997; Yang and Kaghad, 2002). 
 
The ΔN isoforms are produced from an intronic promoter, contain the same DNA binding and 
D-terminal oligomerization domains as the TA isoforms but lack a transactivation domain. 
Without the transactivation activity, ΔN isoforms function as a dominant-negative manner, inhibit 
TAp63 and other p53 family members. Different splicing in C-terminal of both TA and ΔN 
isoforms yields TAp63α,-β,-γ and ΔNp63α,-β,-γ 6 isoforms, whose detailed functions are not well 
understood yet. (van Bokhoven and Brunner, 2002) 
 
P53 tumor suppressor gene properties is due to its DNA binding and transactivation of target 
genes which specify cell cycle and apoptosis. TAp63 protein, when over-expressed in human cells, 
also binds to p53 target gene, and induces cell cycle arrest, differentiation and apoptosis in a 
p53-like manner. (Jacobs et al., 2005; Mills, 2006)And ΔNp63 isoforms, unlike TAp63 isoforms 
which acts as tumor suppressors, act as oncogenes.( Lee, et al., 2006) 
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In this study TAp63 expression is tested in normal and tumor cell lines by RT-PCR using 
isoform-specific primers.  
 

 
Figure1  Structure of P63 isoforms. TAp63 isoforms and ΔNp63 isoforms uses different transcription 

initiation sites (arrows) and alternative splicing, to generate different mRNAs. Several protein domains can be 

distinguished; of these, the TA domains(Transactivation Domain), the DBD(DNA Binding Domain), and the ISO 

domain (Tetramerization Domain) are highly homologous to the corresponding domains in p53.(van Bokhoven and 

Brunner, 2002) 
 

Materials and Methods: 
 
RNA samples 
RNA from Wi38 (Human lung fibroblast cell line) and Hela (Human epithelial carcinoma cell line) 
were provided by Jinsong Qiu (Dr. Rubin’s lab). Then RNA samples were diluted to 20ng/ul and 
stored at -80  ℃  
 
Primers: 
Primers specific to TAp63 were designed. The forward primer: 5’ tgttcagttcagcccattga 3’ is located 
at exon 3 in the transactivation domain; the reverse primer: 5’ gctggaaggacacgtcgaa 3’ is located at 
exon 4 in the DNA binding domain. The length of intron 3 is 69k. Predicted RT-PCR product is 
349bp .Primers specific to GAPDH were provided by Jinsong Qiu (Dr. Rubin’s lab). All primers 
were diluted to 10pmol/ul. 
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RT-PCR: 
RT-PCR was performed using Qiagen One-step RT-PCR kit. 10ng RNA was used as template in a 
total volume 15ul reaction. One-step RT-PCR used the following protocol: RT— 50°C for 30min, 
95°C for 15mins, PCR reaction—94°C for 30sec, 59°C for 30sec, 72°C for 30sec. 
 
RT-PCR product purification: 
The RT-PCR product was purified using Qiagen’s PCR purification kit. The concentration of the 
purified DNA is 25ng/ul 
 
Sequencing: 
RT-PCR product was sequenced using TAp63 primers by the Sanger’s dideoxy method. The 
sequencing protocol was: 94°C for 3 min followed by 35 cycles of 94°C for 30sec, 58°C for 30sec, 
72°C for 1min followed by a hold period at 4°C. Then 4ul of stop solution was added to each 
reaction tube. The products were run on a denaturing polyacrylamide gel electrophoresis and the 
nucleotide sequence was visualized by autoradiography. 
 

Results: 
 
TAp63 mRNA level difference in two cell line:  
The mRNA level of TAp63 in two cell lines, Hela and Wi38, were tested by RT-PCR in this 
experiment using transactivation isoform specific p63 primers. GAPDH was used as the control 
(Figure 2). The mRNA level of TAp63 in Hela was higher than in Wi38, suggesting more 
expression of this gene in Hela. 
 

Hela   Wi38 

 

TAp63 349bp 

GAPDH 214bp 

Figure2  RT-PCR analysis of TAp63 expression. The mRNA level of TAp63 in two cell lines, Hela and 

Wi38, were tested by RT-PCR in this experiment using transactivation isoform specific p63 primers. GAPDH was 

used as the control. Compared to Wi38, Hela have a higher TAp63 expression. 
 
Sequencing: 
RT-PCR product was confirmed to be part of TAp63 by sequencing (Figure 3). The DNA sequence 
of the RT-PCR product was determined by dideoxy method of sequencing. Analyses in Genbank 
revealed that the 349bp product has greater than 99% homology with part of TAp63 gene 
(AF075432). 
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Figure 3  Sequence alignment of the RT-PCR product in reference with the p63 NCBI reference 
sequence. The DNA sequence of the RT-PCR product, which has greater than 99% homology with part of TAp63 

gene (AF075432), was determined by dideoxy method of sequencing. 
 

Discussion: 
 
TAp63, reported as an anti-oncogene in many publications, was expected to have lower expression 
in tumor cell line than in normal cell line. But in this experiment, the expression of this gene was 
higher in Hela (Human epithelial carcinoma cell line) than in Wi38 (Human lung fibroblast cell 
line). A possible reason for this result is that TAp63 is an anti-oncogene but not necessarily have 
high level of expression in all normal cell types. In Hela, the level of TAp63 is higher than in 
Wi38 but maybe still at a low level which can not give enough anti-tumor activity. Further work 
may concern about transfection of TAp63 whether can induce cell cycle delay or apoptosis in 
Hela. 
 
TAp63 is critical for the development of epithelial tissues, and its high level expression is 
observed in many kinds of normal epithelial cells (Di Como et al., 2002). That may help to explain 
the higher level in Hela (Human epithelial carcinoma cell line), but due to its anti-tumor activity, 
further work maybe can tell if there is different expression level of TAp63 between normal 
epithelial cells and Hela. Also study about TAp63 expression in more types of cells can give a 
more detailed pattern of TAp63 expression in different cell types. 
 
This work was looking at the mRNA level, but not the protein level. There may be 
posttranscriptional regulations which can decrease the P63 protein level, or non-functional P63 
proteins come from the mutation of the gene in Hela. Immunology methods, like western blot and 
sequencing can be used in further study. 
 
Another explanation of the higher expression of TAp63 in tumor cell line is that the ΔNp63 
isoforms were also expressed at a high level together with the TA isoforms. ΔNp63 isoforms 
contain the same DNA binding as the TA isoforms but lack a transactivation domain, so function 
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as a dominant-negative manner, inhibit TAp63 and other p53 family members. ΔN Isoforms 
specific RT-PCR may work in further study on this topic. 
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