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Δ160p53 isoform enhances tumorigenicity in lung cancer cell line
p53アイソフォームであるΔ160p53はヒトがん細胞の腫瘍形成能力を増強させる
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Wild-type p53 is a tumor suppressor gene that responds to various kinds of damage by inducing cell cycle arrest or apoptosis. When mutated, p53 
starts to possess oncogenic potential facilitating tissues to form tumors. It has recently been reported by our group that mutant p53 activity depends on 
the expression of p53 isoforms. Expression of p53 isoforms is controlled by alternative promoters, alternative splice sites, and alternative initiation 
codons. There are three shorter p53 isoforms that result from alternative initiation of translation. We have previously shown that some of the most 
common p53 cancer mutants express a larger number and higher levels of shorter p53 protein isoforms that are translated from the mutated FLp53 
(full length p53) mRNA. Cells expressing mutant p53 exhibit “gain-of-function” cancer phenotypes, such as enhanced cell survival, proliferation, 
invasion and adhesion, altered mammary tissue architecture and invasive cell structures (Candeias et al., 2016). To investigate the function of the 
Δ160p53 isoform, three independent experiments were conducted using stable A549 cell lines with integrated empty vector (pcDNA 3.1) or Δ160p53-
expressing vector. Experiments show that cells expressing Δ160p53 can make more colonies than cells expressing endogenous p53 only, which 
means p53 isoform provides another mutant gain-of-function type of activity to cancer cells.
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Among the cancer cells, p53 is the most frequently mutated gene. As a mutated gene, p53 starts to 
possess oncogenic potential and therefore tissues start to form tumor. At first, only one p53 protein was 
thought to percept the cell condition and work to avoid cells from being damaged or control the cell-
cycle/life. However, several types of isoform were found, and it has been reported that mutant p53 activity 
depends on the expression of p53 isoforms. There are several types of isoform of p53 reported. Expression 
of p53 isoforms is controlled by alternative promoters, or alternative splicing or internal ribosome entry site 
(IRES)- mediated translation (Candeias et al., 2011). It was shown that the most common p53 cancer 
mutants express a larger number and higher levels of shorter p53 protein isoforms that are translated from 
the mutated FLp53 mRNA (Candeias, Tamura 2017), and Δ160p53 is the second most conserved isoform 
among species (Marcel V et al., 2010).  Cells expressing mutant p53 exhibit “gain-of-function” cancer 
phenotypes, such as enhanced cell survival, proliferation, invasion and adhesion, altered mammary tissue 
architecture and invasive cell structures, and these “gain-of-function” phenotypes that are induced by p53 
mutation depend on the shorter p53 isoforms (Candeias, et al., 2016). 

実験医学2017 知られざるp53の肖像
“p53 mRNAおよびp53アイソフォームの新たな機能”

Soft agar colony formation assay 
is is an assay to know if the cells 
have an ability to form the 
colonies on the agar. 
Anchorage-independent growth 
is the ability of transformed cells 
to grow independently of solid 
surface, and is a hallmark of 
carcinogenesis (Stanley, 2014).  
I made two different layers with 
different concentrations of agar, 
and seeded transfected cells on 
the top, then grew them for 20 
days. After growing, I colored the 
colonies with Crystal violet. It 
stains membranes of living cells, 
which makes it easy to count and 
analyze the number of colonies. 

Even though Δ160p53 is the second most conserved isoform among 
species, very little is known about it. To investigate the function of 
Δ160p53, I did experiments to assess the anchorage independent 
growth capability in Δ160p53-overexpressing cells using A549, human 
lung cancer cells.  

Stably transfected A549 cells were used in 
all experiments. p53_732 is a plasmid 
containing Δ160p53. Plasmids were 
linearized by using a restriction enzyme Pvu I, 
which cuts in the middle of the ampicillin 
resistance gene in pcDNA 3. After 
transfection, the cells were selected using an 
antibiotic drug G418 , as the inserted  
linearized plasmid contains the resistance 
gene. 

1. Western blotting shows that 
A549 cell lines after p53_732 
transfection and selection, stably 
express Δ160p53. Cell lines ”C” 
were used for the soft agar 
colony formation assays.  

Fig. 2B 2B. Average number of colonies 
of three independent experiments. 
Cells expressing Δ160p53 formed 
significantly more colonies than 
cells with endogenous FLp53 only 
(p<0.05). These data show that 
expression of  p53 isoform 
Δ160p53 enhances tumorigenicity
and suggests that this isoform 
provides mutant gain of function 
type of activity to cancer cells. 
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2A. Soft Agar Colony Formation 
Assay. 0.6% agar/DMEM for the 
base and 0.325% agar/DMEM for 
the top. Only 2 wells in the middle 
of a 12-well plate were used, and 
other wells were filled with 1×PBS 
to avoid the middle wells from 
drying. 
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