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Abstract 
Immunological studies with different P53 antibodies and expression of P53 was investigated in the following cell lines: HT 29” Human 
colon carcinoma”; Ha Cat “Human keratinocytes”; SAOS “Human Osteosarcoma”, MCF-7 “Human mammary carcinoma and PC-3 
“prostate carcinoma”.  Antibodies “mouse monoclonal” against wild type P53 (PAb1620), mutant type P53 (PAb 240), antibodies (PAb, 
1801) and PAb 421 which recognize both, wild type and mutant P53 proteins were performed. Expression of P53 was monitored by 
using indirect immune-fluorescence technique “FITC & TRITC”. The specific staining pattern in these experiments was analyzed 
with the aid of a confocal laser scanning microscope (LSM). A clear nuclear staining was achieved in the control cell lines HT29 
which bears a mutant form of P53 with the antibody 240. SAOS cells which serve as a negative control fails to show any P53 signal 
independent from the type of antibody.In contrast, MCF-7 cells exhibited a weak cytoplasmic staining pattern only by Ab240.   More 
pronounced pattern by this antibody occurs in the human keratinocyte cell lines (Ha Cat), which showed a strong nuclear staining 
with Ab240. Additionally, this cell line was negative for all other antibodies. It was obtained from the prostatic carcinoma cell line 
“PC-3”, this androgene-independent cell line provides quite different patterns of P53 expression depending on the particular type of 
antibody. Thus the wild type of P53 exhibits a prominent staining within the cell nucleus. By using image overlay with phase contrast, 
this staining pattern could be assigned to the nucleoli. A somewhat sparkled pattern occurs in this cell line with the antibody 1801, 
whereas Ab 240 demonstrated only a week staining of the nuclei. The antibody 421 shows a pattern like the wild type P53 against Ab 
1620. We looked on P53 expression of individual cell lines obtained by radical prostatectomy. All the cells were negative for the 
mutant form recognized by Ab240.  PC-3, exerted a pronounced immune fluorescence in the cell nucleoli, sometimes, this pattern is 
accompanied by a weak staining of the nucleoplasm. 
 
Key words::Different carcinoma cell lines: (“Ha Cat”; HT 29; SAOS;; MCF-7 and PC-3”), P53 gene expression. 

 

Introduction 
P53 plays a key role in mediating cell response to various stresses, mainly by increasing or repressing a number of genes involved 
in cell cycle arrest, senescence, apoptosis, DNA repair, and angiogenesis. P53 mutations are observed in a significant minority of 
breast tumors, it was provide the updated information on P53 regulation and function with specific interest on its role in breast 
cancer by (Lacroix et al., 2004). 

 
Among the growth suppressor genes, there is also P53 which has been extensively studied and mutations in this gene have been 
documented in numerous human malignancies (Harris, 1996). Mutations in the P53 gene have been reported in a significant 
proportion of prostate (Effert et al., 1993). P53 plays an important role in regulatory cell fate in response to various stresses, either 
genotoxic (DNA alteration induced by: irradiation, UV, carcinogens, cytotoxic drugs). As a consequence of the mutations in the 
P53 gene, the half-life of the P53 protein increases, this event leads to an over expression of the P53 protein. Over expression in 
tumor tissue is correlated with a poor rate of patients, survival (Vousden and Lu, 2002 & Haupt et al., 2003 and Yu and Zhang, 
2005). 
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Moreover, over expression of P53 was used to indicate aggressiveness of the tumor (Sarkis et al., 1995).  P53 mutations are late 
events in prostate cancer and occur while the cancer cell undergoes transition from an androgen-dependent to an androgen-
independent phenotype. Besides mutation interaction of P53 with viral and cellular proteins and an altered subcellular 
localization (Navone et al., 1993). 

 
The analysis of various genes in human cancer cells contributed valuable information to the understanding of the mechanism of 
carcinogenesis.  The most common genetic changes in colorectal tumors are deletions of the short arm of chromosomes 17 which 
is the site where the tumor-suppressor gene P53 maps. Wild type P53 which is mainly found in normal non-trans formed cells exerts 
a negative control on cellular proliferation (Levine et al., 1991) and is able to suppress the transformed phenotype when transfected 
into neoplastic cells (Selter and Montenarh, 1994). The tumor suppressor gene P53 is isolated on chromosomes17.   Its inactivation, 
usually caused by mutation of a single copy followed by allelic loss of the remaining chromosomes (Strano et al., 2007).  Wild-
type P53 which is mainly found in normal non-trans formed cells exerts a negative control on cellular proliferation and is able to 
suppress the transformed phenotype when transfected into neoplastic cells (Yu and Zhang, 2005). Following genotoxic stress, 
transcriptional activation of target genes by P53 tumor suppressor. It was reported that the restoration of P53 function in 
human cancer cell lines the deficient in P53 function up regulated the expression.  The expression of wild-type P53 in human 
prostate and breast cancer cell lines correlated well increased the expression-furthermore, knockdown of P53 expression in cancer 
cells that express wild-type P53 result in the expression of gene. Importantly, genotoxic stress to cancer cells that resulted in 
activation of P53 unregulated the expression of gene. 

 
P53 is one of the most intensively studied tumor suppressor proteins, with mutation that lead to loss of wild-type P53 activity 
frequently detected in many different tumor types.   More recent studies are identifying further activities of mutant P53, such as a 
role in cell reprogramming and expansion or in the maintenance and interaction with tumor stroma. Wild-type P53 was 
characterized as a suppressor of somatic stem cell reprogramming (Kawamura et al., 2009 & Marion et al., 2009).   P53 is a key 
tumor suppressor that is mutated in more than 50% of human cancers (Vogelsteins et al., 2000).   P53 is a transcriptional that 
activities the transcription of its target by binding to a P53 DNA-binding consensus sequences.  Importantly, proteins encoded by 
P53 target genes contribute to the determination of cell fate after stress (Vogelsteins and Lu, 2002 & Ljungman, 2000).  P53 
mediated its tumor-suppressive functions by inducing cell growth arrest apoptosis, senescence (Pucci et al., 2000). 

 
P53 phosphorylation has been widely investigated. In most cases, it is associated with protein stabilization (Meek, 2004 and 
Mayo et al., 2005).    Besides mutation interaction of P53 with viral and cellular proteins and an altered subcellular localization 
result in an inactivation of the growth suppressor function of P53.  The analysis of various genes in human cancer cells contributed 
valuable information to the understanding of the mechanism of carcinogenesis.  The most common genetic changes in colorectal 
tumors are deletions of the short arm of chromosome 17 which is the site where the tumor-suppressor gene P53 maps (Dorman et 
al., 2003 and Weinberg et al., 2004)).   Three functionally distinct regions have been identified in P53 (Savkur and Burris, 2004; 
Dorman et al., 2003 and Weinberg et al., 2004).   

   
A number of monoclonal antibodies have been raised again P53, the growth suppressor form of human P53 which is represented 
mainly by wild-type P53 is recognized by monoclonal antibody PAb 1620 whereas the mutant P53 is mainly reactive with PAb 240 
(Gannon et al., 1990). This finding would suggest that the different point mutations found for P53 in human tumors would exert a 
common conformational change.    Most P53 mutations observed in breast cancer are of somatic origin (Blandino and Dobbelstein, 
2004), P53 mutations are the most frequent genetic events in human cancer. Mutations of P53are observed at a high frequency in 
human tumors, and recognized in about half of all malignant tumors in human. In the both systems of a human cell culture and 
their transplanted tumor, the sensitivities to radiation, heat and anti-cancer agents were observed in wild-type P53 cells, but not in 
mutated or deleted P53 cells (Takeo, 2005).   WT P53 exists in mutant conformation in hypoxic core of MCF-7 solid tumors, and its 
conformation is oxygen-dependent. 

 
The introduction of wt P53 into tumor cells results in tumor regression (Gogna et al., 2012) through enhancement of apoptosis 
(Vazquez et al., 2008) although the molecular mechanism of P53-induced effect is unknown. Structural P53mutants are shown to 
inactivate the wild-type allele, and their dominant negative capacity and gain of function effect result from their aggregation 
propensity that causes co-aggregation of wt P53 (Xu et al., 2011). 

 
Mutations the P53 gene was shown to occur at different phases of the multistep process of malignant transformation, thus 
contributing differentially to tumor initiation promotion, aggressiveness, and metastasis (Brosh and Rotter, 2009; Levine and Oren, 
2009; ; Oren and Rotter, 2010; Petitjean et al., 2007; Schlomm et al., 2008, and Soussi, 2005). 
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Various lines of evidences indicate that, in addition to abrogating the tumor suppressor functions of wild-type P53, the common 
types of cancer-associated P53 mutations also endow the mutant protein with new activities that can contribute activity to various 
stages of tumor progression and to increased resistance to anticancer treatments(Moshe and Rotter, 2009).    
P53 induction of expression was also noted in prostate tumor cell lines PC-3 and in the breast tumor cell line MCF-7, it was 
observed on the up regulation of expression by functional P53 in human SAOS, it’s important to determine whether the functional 
status of P53 in human cancer cell lines correlates expression levels.   However, the expression of P53 wasn’t detectable in PC-3 
cells, the expression of P53 was detectable in MCF-7 (wild-type P53) and (mutant P53). Moreover, consistent, with the functional 
status of P53 in these cell lines, expression level were relatively high in extracts from MCF-7 cells (Shou et al., 2001 & Van 
Bokhoven et al., 2003).   Several recent reviews address in detail the various aspects of mutant P53 (Brosh and Rotter, 2009; 
Donzelli et al., 2008; Lozano, 2007; Olivier et al., 2009). 

 
Immuno-fluorescence analysis of cell cultures or immuno-staining of histological sections from several cellular origins revealed 
that P53 is localized predominantly in the nucleus. Furthermore, P53 has lost its growth suppressor activity. The P53 protein was 
band to the major oncogenic protein of SV40, strongly suggesting that it was downstream effectors of the large T-antigen pathway 
(Vogelstein et al., 2010). 

 
In the present study, we have analyzed the subcellular localization of P53 in cancer cells of the human colon carcinoma “HT29”; 
human keratinocytes “Ha Cat” human osteosarcoma “SAOS” and human mammary carcinoma “MCF-7” and prostate carcinoma 
cell lines “PC-3”. Using different monoclonal antibodies directed against P53 and by means of laser scanning microscopy. 
 

Materials and Methods 
Cell Culture 
Colon cancer cell line “HT29”, human Keratinocytes “Ha Cat”, human Osteosarcoma “SAOS”, human mammay carcinoma 
“MCF-7” and PC-3 “prostate carcinoma cell lines” were obtained from the tumor bank of the German Cancer Center in 
Heidelberg.  Each of the cell lines was propagated as a monolayer culture in the appropriate medium supplemented with heat-
inactivated fetal calf serum “FCS”. 

 
HT29 was cultured in Dulbecco̕s minimal essential medium “DMEM”/F12 supplemented with 10% FCS and 1% 200mM 
glutamine, the cells were propagated at 37ºC in 5% Co2. SAOS cell lines were propagated as monolayer culture in appropriate 
medium McCoy ̓s 5a medium, 85%; fetal bovine serum, 15%.   MCF-7 and PC-3 cells was obtained from ATCC and cultured in 
MEM/F-12 medium containing 10% fetal calf serum and antibiotics (Gibco). All cells were routinely tested for the absence of 
mycoplasma DAPI staining and ELISA (Boehringer, Mannheim, Germany). For immunological staining cells were grown close to 
confluence on glass microscope slides within plastic dishes (Quadriperm, Heraeus, Germany) (Benninghoff et al., 1999). 

 
Antibodies 
Affinity purified monoclonal antibody PAb 1801 recognizes a denaturation stable determinant of P53.  This antibody was used in a 
1:30 dilution for immune-histochemistry. Also, PAb 240 recognizes P53 location; it was used in a 1:30 dilution.  This antibody has 
been shown to preferentially recognize mutant forms of the protein.   PAb 1620 reacts preferentially with wild type P53, this 
antibody was used in a 1:10 dilution. Results of immune-histochemistry analysis were reported as either positive or negative. 
 
Immunostaining of P53 analysis in cell cultures 
Culture cells on microscopic slides/inserts/ membranes or cover slips, remove and add medium for various periods to stimulate 
cells and proliferation.   Cold buffer PBS was used two times for 10min and cold paraformaldehyde 4% (PBS) was freshly 
prepared.   Cells were fixed on ice for 10min, then add methanol for 30min at room temperature, cells were washed in P135/0.02% 
tween 20 for 3 times.      After fixation cells were incubated for 2hrs with monoclonal antibodies (35-60µl) of PAb 1620 (Milner et 
al., 1987) or PAb 240 (Gannon et al., 1990 and Benninghoff et al., 1999), PAb 1801 and PAb 421 at a dilution of 1:10.   Slides 
were washed with PBS/0.1% BSA and incubated for 45min with secondary antibodies (goat anti- mouse IgG labeled with 
FITC/TRITC (flourescein iso thiocyanate), at a dilution of 1:100, dianova for deletion.  The remaining primary antibodies were 
blocked by incubation with goat-anti-mouse IgG containing only one F (ab)-fragment (Dianova, Hamburg, Germany).   After 
washing, the second monoclonal antibody against P53 was applied and detected with sheep anti-mouse IgG. TRITC, immune-
flurescence was detected by a confocal laser scanning microscope (Zeiss, Oberkochen, Germany) to define the exact sub-cellular 
distribution of P53.   Photographs were taken from a high resolution screen. 
 
Experimental Procedures: 
1) Types of Carcinoma cell lines: 
-  HT 29 (Colon carcinoma cell line). 
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- SAOS (Osteosarcoma). 
- Ha Cat (Keratinocytes of Human) 
- MCF-7 (Mammals carcinoma) 
- F277 (Human Fibroblast) 
- Prostatic carcinoma cell line: 
 PC-3   p78;  p1/ 289  p8; p1/289  p10; p1/290  p8; p2/224 p6; 
 P288 p8; pc-3 p80; p1/290 p67; PC-3  p79. 
 
All these cell lines were treated by different mono clonal antibodies, 
These are: 
 
- Ab 240   : against mutant type conformation. 
- Ab 1620: against wild-type conformation. 
 - Ab 421 : against both (W.T & M.T): pan. 
- Ab 1801: against both (W.T & M.T): pan. 
 
2) Protocol for sub culturing different cell lines: 

- Remove old medium by using a long Pasteur-pipette and vacuum. 
- Add trypsin/EDTA to the cell culture vessel, use 4 ml. for 25 cm and 8 ml . for 75cm. 
- Incubate at 37º C for 2-10 min. depending on the specific cell line. 
- Control removal of cells from the vessel surface by phase contrast microscopy. 
- Suspend the cell in a 10 ml. sterile centrifuge tube; then centrifuge at 1.200-1.500 rpm/ 3-5 min. 
- Remove the supernatant carefully by using a short Pasteur pipette; suspend the cell pellet in an appropriate volume of 

fresh medium; for example: if a cell line has to be splitted from 75 cm vessel to another one, and additionally to a 
quadriperm with 4 slides, the dilution factor will be 2 with respect to the original growth area.  In this case, add 4ml. 
medium, resuspend the cells carefully and transfer only 2ml. in the 75 cm vessel and 0.5ml. on each slide in the 
quadriperm dish, because the growth area  of 4 slides is near 75cm., too.  

- Prior suspending the cells in fresh medium, add 9ml. to a 75 cm. bottle, 4.5ml. to one slide and 3ml. to a 25 cm. bottle. 
- Close the bottle and incubate at 37ºC until the cells has become confluent. Wash, fix and stain the cells as indicated in the 

immune-staining protocol. 
 

3) Protocol for immunostaining of P53 antigen in cell cultures: 
- Culture cells on microscope slides/inserts/membranes or cover slips. 
- Remove, and add new medium for various periods to stimulate cells to proliferate. 
- Remove slides and wash cells in a buffer tank 100ml. containing cold PBS. 
- Change PBS two times and wash / 10min (total time). 
- Transfer slides to a second tank containing cold freshly prepared paraformaldehyde 4% (PBS). 
- Fix cells on ice/10 min. 
- Transfer slides to another tank containing 100ml. methanol and fix for 30min. /RT. 
- Wash cells for 10 min. in PBS/0.02% tween 20 (change 3 times). 
- Remove slides and allow the buffer to evaporate until the slides are only wet. 
- Add 35- 60µl of P53 antibody diluted 1:50 in PBS/ 0.1% BSA. 
- Cover slides with cover slips and incubate at 4ºC overnight. 
- Remove cover slips very carefully in 200ml. tank. 
- Wash three times in PBS/ 0.02% tween 20 (10min.). 
- Dry the slides as above until they are wet (semi dry). 
- Add 35-60 µl the second antibody onto the slides. 
 
The following antibodies can be used: 
a) Goat-anti mouse labeled with FITC/TRITC/Peroxidase/Alk. Phosphatase. 
b) Goat-anti mouse biotin labeled. 
c) Any other labeled antibody recognizing mouse immunoglobuline, we perform staining by using (b). 
- Incubate cells for 45 min. /RT in a humidified chamber without covering them with cover slips. 
- Wash as above. 
- Add 35-60µl of striptavidine/FITC-LRSC-TRITC or another label for 15 min./RT. 
- Wash as above. 
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- Add one drop of embedding medium (PBS: Glycerol, 1:9) or anti-fade medium  onto the slides, cover by coverslips. 
- Follow immunostaining by fluorescence microscopy. 
In other experiment, we used directly Goat-anti mouse labeled with FITC/TRITC/Peroxidase., without using striptavidin and 
in dark condition.     

 
4) Laser Scanning Microscopy: 

 
To follow the co-localization and cellular distribution of both mutant P53 (PAb 240 reactive) and wild type P53 (PAb 1620 

reactive) within the same cell the samples were analyzed with a confocal laser scanning microscope (LS 410 invert, ZEISS).
 Samples were monitored using a standard objective (40x1.3 oil).   Fluorescent dyes were excited with an external agon 
laser using the wavelength 488nm (FITC) and an internal He Ne-laser with 543 nm (Lissamin rhodamin, LRSC). Using the He Ne 
laser at 543nm, no cross-reaction with the FITC signals occurred.  The samples were analyzed using the overlay function (three 
frams) and a pinhole-setting of 20.  No additional zoom-factor was used.  The pictures were scanned using the extended depth of 
focus mode with four scans at distance of 0.75µm and scanning time of 4s without additional filters. 

 

Results 
Expression of P53gene was investigated in the following cell lines: 
Human colon carcinoma “HT 29”; human keratinocytes “Ha Cat”; human Osteosarcoma “SAOS” and human mammary carcinoma 
“MCF-7” cell lines were cultured according to the instructions of the ATCC.  Different antibodies as: “mouse monoclonal” against 
the wild type P53 (PAb 1620); mutant type P53 (PAb 240) and the antibodies 1801 and 421 which recognize both, wild type and 
mutant P53 proteins were used.      Expresssion of P53 was monitored by using indirect immunofluorescence technique “FITC and 
TRITC”.  The specific staining pattern was analyzed with the aid of a confocal laser scanning microscope (LSM). 
 
We analyzed the paint mutation in the P53 gene which correlates with immunocytochemical staining for P53 protein.   In colon 
carcinoma cell lines “HT 29”, the analysis of the tumor samples revealed some cases with negative P53 nuclear membrane staining 
patterns against PAb 1620 as indicated in Figure 1A.  The other cases stained well positive nucleoli with the monoclonal antibody 
directed against P53 PAb 240 was indicated in Figure 1B.    On the other hand, a positive nucleoli reactive with PAb 240 was seen 
in “Ha Cat” cell lines in P53 gene in Figure 2A, the mutant P53 was recognized by a monoclonal antibody 1620 (Figure 2B). As can 
be seen in Table (1), staining of P53 protein with PAb 240 was appeared as slightly positive or negative nuclei in MCF-7 carcinoma 
cell lines as indicated in Figure 3A.  As well as, a negative reactivity with few nuclei and cytoplasmic staining recognized by PAb 
1620 and PAb 1801 directed against P53 in MCF-7 cell lines in Figure 3B and 3C.     Also, it has been found in Table (1) that 
SAOS cell lines appear to be negative nuclei staining patterns.  This cell lines doesn’t contain P53 protein by using PAb 1801 in 
Figure 4. 
 
As revealed from Figure (5A), some of prostate carcinoma cell lines “PC-3 p79 starv” a signal from anti-wild type p53 antibody 
421 localized exactly with the structure of the nucleus of the cells were seen.  We analyzed the p53-staining pattern on prostatic 
carcinoma cell lines with PAb 1801.  The staining of cultured leads to negative results as indicated in Fig. 5B.  In addition to, 
different types of prostate carcinoma cell lines pl 290 which recognized p53 against PAb 1801 & PAb 1620, a weak positive nuclei 
staining was appeared (Fig. 6A and 6B). On the other hand, other cell types “pl 289” exerted weak positive nuclei against p53 
gene with PAb 240, PAb 1620 and PAb 421 for recognizing the wild type protein and the mutant type (as shown in Fig. 7A, 7B, 
and 7C).  

 
Table 1: Analysis of P53 in Human Cancer Cell Lines by Different Monoclonal Antibodies.  
 

 
Cell Line 

Immunohistochemistry 

PAb 1801 PAb 240 PAb 1620 PAb 421 

HT29  
N.D 

(+) nucleoli 
 
 

“Figure B” 

(-) and some tissues with few 
nuclear membrane staining 

“Figure A” 

 
N.D 

Ha Cat  
N.D 

(+)  
nucleoli 

 
(+) nucleoli 

 
N.D 

MCF-7 (-)  
nucleoli 

(-)  
or  

slightly (+) 

(-) nucleoli with few nuclei 
and cytoplasmic staining 

 
N.D 
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SAOS (-)  
Nucleoli 

It doesn’t contain 
P53 

 

 
 

N.D 

 
 

N.D 

 
 

N.D 

PC-3 p79 strav. (-)  
Nucleus 

N.D N.D N.D 

P1/290 (+)  
nucleoli 

(+)  
nucleoli 

Weak (+)  
nucleoli 

(+)  
Nucleoli 

P1/289 N.D  (+)  
Nucleoli 

(+)  
nucleoli 

(-) nucleoli: it doesn’t contain P53  
N.D: Not Determined 
 
Table 2: The results of experiment of different carcinoma cell lines were collected in the following data. 
 

Cell type Monoclonal antibody type Type of treatment Results 

Ha Cat Ab   240 Biotin system (+) nucleoli  

Ha Cat Ab 1620 Biotin system (-) 

HT 29 Ab   240 Biotin system (+) nucleoli  

HT 29 Ab 1620 Biotin system (-); few nuclear 

    

PC – 3 Ab   240 Biotin system (-) 

PC – 3 Ab 1620 Biotin system (+) nucleoli 

    

MCF – 7 Ab   240 FITC system (-); slightly ++ 

MCF – 7 Ab 1801 FITC system (-); with few nuclei 

MCF – 7 Ab 1620 FITC system (-) 

SOAS Ab 1801 FITC system (-): it doesn’t contain p53 
protein  

    

PC - 3 p79 starv. Ab 1801 Biotin system (-) 

PC – 3       starv. Ab   421 Biotin system (+) nucleus 

PC - 3 Ab   240 Biotin system (-) 

    

P1    / 290 Ab  1801 Biotin system (+) nucleoli 

P1  /  288  P8 Ab  1801 Biotin system Very weak (+)  

P1  /  288  P8 Ab  1801 Biotin system One cell (+)/ 50 in field  

P1  /  224  P6 Ab  1801 Biotin system one nuclei +  from, 3 nuclei 
in the cell, and 3+ nuclei 
staining in the same cell. 

P1  /  289  P10 Ab  1801 Biotin system Completely (-)  

P1  /  289  P10 Ab    421 Biotin system Completely (-)  

P1  /  289 Ab  1620 Biotin system Completely (-)  

    

P1  /  290  P67 Ab  1620 FITC system One cell nuclear staining  

P1  /  290  P8 Ab  1620 FITC system (-) 

P1  /  289 Ab  240 FITC system (-), but some cytoplasmic 
staining 

P1  /  290  P8 Ab  240 FITC system (-) staining 

P1  /  290 Ab  421 FITC system (-)staining 

P1  /  289 Ab  240 FITC system Weak, but (+) nuclei 
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P1  /  289 Ab  1620 FITC system Weak (+) nuclei staining 

P1  /  289 Ab  421 FITC system Weak (+) nuclei staining 

P1  /  289 Ab 1801 FITC system Weak (+) nuclei staining 

P1  /  290 Ab  240 FITC system Weak (+) nuclei staining 

P1  /  290 Ab  1620 FITC system Weak (+) nuclei staining, 
other slide has clear field 
positive 

P1  /  290 Ab  421 FITC system Weak (+)staining 

P1  /  289 Ab  1801 FITC system Weak expression  

PC - 3 p82 Ab  240 FITC system Very Weak (+) 

PC – 3 p82 Ab  1620 FITC system (+) nuclei staining, 5 cells 
clear (+)  

PC – 3  p82 Ab  421 FITC system Weak (+)  

PC - 3   p82 Ab  1801 FITC system Weak (+)  

    

P1  /  277 Ab  240 FITC system  (+) nuclei staining 

P1  /  277 Ab  1620 FITC system (+) nuclei staining as 
expecting  

P1  /  277 Ab  421 FITC system Many cells are (+), nuclei  

P1  /  277 Ab  1801 FITC system Near (+)  nuclei staining 

    

F277   P4 Ab  1801 Biotin-Rhodamin Few cytoplasmic staining; 
weak pere nuclei (+) 

F277   P4 Ab  421 Biotin-Rhodamin Strong cytoplasmic staining, 
but few cells 

 
Key of Immunofourescence Pictures and Slides of Different Carcinoma Cell Lines 

 

Number of 
slides 

Cell type Antibody type Staining system Results 

1 Ha Cat Ab  240 Biotin system Positive 

2 Ha Cat Ab 1620 Biotin system Weak (+) 

3 HT  29 Ab  240 Biotin system Positive 

4 HT  29 Ab 1620 Biotin system (-), nuclear membrane staining. 

     

5 PC  -  3 Ab  240 Biotin system Negative 

6 PC  -  3 Ab 1620 Biotin system Positive 

7 PC  -  3 Ab 1620 Biotin system Positive 

8 PC  -  3 Ab 1620 Biotin system Positive 

     

9 MCF  -  7 Ab  240 FITC system Negative 

10 SAOS Ab  1801 FITC system Negative, no p53 gene 

11 PC-3 P79(starv.) Ab  1801 FITC system Negative 

12 PC-3 P79(starv.) Ab  1801 FITC system Negative 

13 PC-3 P79(starv.) Ab  1801 FITC system Negative 

14 PC-3 P79(starv.) Ab  421 Biotin-Rhodamin Good positive nucleus staining, 
specific 

15 PC  -  3  Ab  240 Biotin-Rhodamin Negative 

     

16 P1/290 Ab  1801 Biotin-Rhodamin Clear (+) nuclei staining. 

17 P288  P8 Ab  1801 Biotin-Rhodamin Weak staining (+) 

18 P288  P8 Ab  1801 Biotin-Rhodamin One cell (+)/ 50 cells/ field 
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19 P2/224  P6 Ab  1801 Biotin system One nuclei (+) from three nuclei 
in the same cell. 

20 P2/224  P6 Ab  1801 Biotin system three nuclei are (+) in the same 
cell. 

     

21 P1/290  P8 Ab  1620 FITC system One cell (+) nuclei/field 

22 P1/290  P8 Ab  1620 FITC system One cell (+) nuclei/field 

23 P1/289 Ab  240 FITC system Weak nuclei staining most of 
cells (+) 

24 P1/289 Ab  1620 FITC system Weak (+) staining 

25 P1/289 Ab  421 FITC system Weak (+) staining 

26 P1/289 Ab  1801 FITC system Negative 

     

27 P  /  290 Ab  240 FITC system Weak staining 

28 P  /  290 Ab 1620 FITC system Weak (+) nuclei 

29 P  /  290 Ab  1620 FITC system  Clear positive nuclei 

30 P  /  290 Ab 1620 FITC system It doesn’t clear 

31 P  /  290 Ab  421 FITC system Weak (+) staining 

     

32 PC-3   P82 Ab  240 FITC system (+) staining 

33 PC-3   P82 Ab  1620 FITC system (+) staining 

34 PC-3   P82 Ab  1620 FITC system (+) staining 

35 PC-3   P82 Ab  421 FITC system (+) staining 

36 PC-3   P82 Ab  1801 FITC system Two cells have (+) nuclei 
staining. 

37 P1  /  277 Ab  240 FITC system Clear (+) nuclei 

 

 
 

(A)                                                                             (B) 
 

 
 
Figure (1): Human Colon Carcinoma Cell Line “HT29” was stained & labeled either with PAb 1620 to detect the wild type P53 

(A) or with PAb 240 to detect the mutant type P53 (B), by using indirect immunoflourescence technique “FITC & 
TRITC”.  The staining pattern was analyzed with a confocal Laser Scanning Microscope (LSM).  A clear nuclear staining 
was appeared.  
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                                               (A)                                                                                                           (B) 

 
Figure 2: Human Keratinocyte Carcinoma Cell Line “Ha Cat” was stained & labeled either with PAb 240 (A) or with PAb 1620 

(B) by using the same Protocol as in Figure (1). Positive nucleoli reactivity was seen with PAb 240. 
 

(A)                                                                                                      (B) 

 
 

(C) 

 
 
Figure 3: Human Mammary Carcinoma Cell Line “MCF-7” was stained & labeled either with PAb 240 (A) or with PAb 1620 (B) 

& with PAb 1801 to detect the both wild type and the mutant type (C), by using the same Protocol as in Figure (1).  These 
cells exhibited a weak cytoplasmic staining pattern only by PAb 240. 
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Figure 4: Human Osteosarcoma Carcinoma Cell Line “SAOS” was stained & labeled with PAb 1801 to detect the both 

conformation of P53 the wild type and the mutant type, by using the same Protocol as in Figure (1).  These cells serve as a 
negative control fails to show any P53 signal independent from the type of antibody. 

 

 
                                                    (A)                                                                                                         (B) 
Figure 5: Serum starvation of PC-3 cell line was stained and labeled either with PAb 421 (a) or PAb 1801 (b) to react with both 

conformation of P53, by using the same protocol in the experiment.  All cells were negative for the mutant form recognized 
by PAb 240.  Immuno reactivity occurs only with the antibodies 1801. 

 

 
                                                    (A)                                                                                                         (B) 
Figure 6: Prostatic carcinoma cell line P1/290 was stained and labeled either with PAb 1801 (a) or PAb 1620 (b) to react with the 

conformation of P53, by using the same protocol in the experiment.  The wild type of P53 exhibits a prominent staining 
within the cell nucleus, a somewhat sparkeled pattern occurs in this cell with the PAb 1801. 
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                          (A)                                                                                               (B) 

 
 

(C) 

 
 

Figure 7: Prostatic carcinoma cell line P1/289 was stained and labeled either with PAb 240 (a) or PAb 1620 (b) or with PAb 421 
(c) for detecting the conformation of P53, by using the same protocol in the experiment.  The reactivity of PAb 240 
demonstrated only a week staining of the nuclei, the PAb 421 shows a pattern like the wild type P53 against PAb 1620. 

 
The Final Conclusion of Our Results: 
- HT  29 exerted a positive nuclei staining against Ab  240. 
- SAOS  revealed a negative staining for all antibodies, because it has not contain P53 protein. 
- MCF-7  exerted a slightly positive nuclei against Ab  240. 
- Ha Cat  cells shows a positively nuclear staining against Ab  240. 
- PC -3, also exerted a positive staining against Ab  1620; negative staining against Ab  240, and sparkle against Ab  421. 
- P2/224 shows a positive staining against Ab  1801. 
- P1/289 shows a negative staining by all antibodies. 
- P  288 shows a positive staining against Ab  1801 (one cell only). 
- P1/290, also exerted a positive staining against Ab  1620 & Ab  1801. 
- F  277 revealed a weak cytoplasmic staining and weak pere nuclei staining against Ab  1801, but stronger cytoplasmic 

staining for few cells against Ab  421 was observed. 

 
Discussion 
The P53 gene is altered in a variety of different human tumors. Mutations in the gene coding for the phosphoprotein   P53 are among 
the most common genetic alterations in human cancers (Hainaut et al., 1997). In normal cells, P53 is virtually undetectable by 
immunohistochemical methods due to the short half-life of the wild-type protein and the low amount of P53 present since mutation 
of P53 results in stabilization of the protein (Rotter, 1983), levelsof P53 which are detectable by immunohistochemistry in tissues 
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may thus indicate the expression of a mutant form of P53.   In all tumors with awild-type P53 gene no expression could be detected 
immunohistochemically with monoclonal antibodies PAb 1801, PAb 240 or PAb 1620.   Furthermore, immunological evidence for 
a P53 over expression was found in most but not all colorectal tumors with a mutant P53 gene by immunohistochemical staining 
with the same monoclonal antibodies.  PAb 1801 recognizes a human specific epitope and both the wild-type and the mutant P53. 

 
The P53 transcription factor is a critical element in the cells ability to regulate the cell cycle and its response to DNA damage.   
Mutations within the DNA binding domain of p53 are common and allow the formation of tetramers; however, these alterations 
prevent this protein complex from associating with target gene promoters. In the present study, it was examined the effects of P53 
functionally in prostate cancer cells that harbored wild-type (wt) or mutant forms of the protein in response to commonly used 
chemotherapeutic drugs (Chappell et al., 2012).  

 
A clear nuclear staining was achieved in the control cell lines HT 29 which bears a mutant form of P53 with the antibody PAb 240 
(Lang et al., 1993).   He examined the colorectal carcinomas cells for over expression of the P53 protein using different monoclonal 
antibodies directed against P53  “PAb 1801, PAb 240, PAb 421, Pab 1620” by immunohistochemical analysis and immune-blotting.  

 
Subsequent studies identified many genes that were transcriptionally activated by P53 through P53 binding sites in either 
regulatory region. These included the cell cycle inhibitor, and the pro-apoptotic proteins (Nakano and Vousden, 2001 & Yu and 
Zhang, 2001).  The P53 gene is altered in a variety of different human tumors.  Mutations in the gene coding for the phosphoprotein 
P53 are among the most common genetic alterations in human cancers.   In normal cells, P53 is virtually undetectable by 
immunohistochemical methods due to the short half-life of the wild-type protein and the low amount of P53 present, since mutation 
of P53 results in stabilization of the protein. 

 
The study of P53 has revealed many of the principles underlying human tumorigensis.   These include the critical differences 
between an oncogene and a tumor suppressor gene, the relationship between environmental exposures and cancer.   The 
mechanisms through which cancer genes stimulate cell birth or inhibit cell death, and the striking networks that control the 
transcription, translation and function of key cellular proteins.  The many facets of these studies, coupled with the fact that P53 

inactivation is essential for the formation of the majority of human tumors, has, made P53 a uniquely valuable target for basic as 
well as applied research (Vogelstein et al., 2010). 

 
The difficulties in linking P53 status to the biological properties and drug sensitivity of cancer cells could be partly explained by the 
recently discovered differential expression of the P53 isoforms in cancer.   However, the pattern of isoform expression may vary 
from tumor to tumor (Bourdon et al., 2005), level of P53 which are detectable by immunohistochemistry in tissues may thus 
indicate the expression of a mutant form of P53.    Several studies based on immunohistochemistry have been reported that an 
increased level of P53 in some present cell lines such as HT 29 cell lines and Ha Cat cells (Hsueh et al., 2002), while other cell lines 
as SAOS exhibited no signals against any monoclonal antibodies.  Also, MCF-7 cell lines exerted a weakly cytoplasmic staining 
pattern. 

 
At the present study, we used four different carcinoma cell lines “HT 29”; Ha Cat; MCF-7 and SAOS against P53 localization to 
investigate the immune-reactivity of P53 protein.   These cell lines grows as a monolayer exhibiting a typical epithelial cell shape 
with distinct nucleoli as shown in Figure (1) for HT 29 cell line phase contrast microscopy.  The monoclonal antibody “PAb 240” 
was chosen for its specific affinity to the mutant conformation of P53 (Brosh and Rotter, 2009).  As can be seen in Figure 1B 
staining of P53 protein with monoclonal antibody PAb 240 occurs predominantly within the nuclei of HT29 cell line. A clear 
nuclear staining was achieved in the control cell lines HT29 which bears a mutant form of P53 with the antibody PAb 240 (Lang et 
al., 1993).  It was examined the colorectal carcinomas cells for over expression of the P53 protein using different monoclonal 
antibodies directed against P53 “PAb 1801, PAb 240, PAb 421, PAb 1620” by immunohistochemical analysis and immune blotting 
system. A quite different localization could be observed with P53 antibody PAb 1620 recognizing wild type protein (Robinson et 
al., 2003).  In order to follow exactly the topology of the P53 expression we examined simultaneously phase contrast laser scanning 
microscopy “CLSM” in an overlay modus.  Thus as clearly visible signals, in figure 2 “Ha Cat” cell lines derived from anti-wild 
type P53 PAb 1620 co-localize exactly with the phase contrast structure of the nucleoli. 
 
When the cell line Ha Cat cells were simultaneously labeled with both antibodies “PAb 240 in Figure 2A” and” PAb 1620 in 
Figure 2B”, the subcellular structure again was positive nucleoli reactivity.  It was confirmed with PAb 240by phase-contrast 
microscopy “Figure 2A”.  These data demonstrated the presence of at least two different subsets of P53 within the same cell.  Since 
it was investigated whether this phenomenon was restricted only to the carcinoma cell lines, we analyzed the P53- staining pattern 
on carcinoma cells using specific cell lines which exhibits hormone-insensitive growth behavior (Petitjean et al., 2007).   Staining 
of cultured carcinoma MCF-7 cells with PAb 240 leads to a uniform staining of all nuclei of cell lines (Figure 3A).  In contrast to 
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these findings PAb 1620 reacted with the wild type confirmation of P53 in the nucleoli of MCF-7 cells (Figure 3A).  Double 
immunofluorescence staining and simultaneous phase-contrast revealed that both subsets of P53 are present within the same cells 
(Figure 3C).  Thus, the presence of wild type and mutant forms of P53 within the same cells seems not to be restricted to carcinoma 
cells but also present in MCF-7 cells. 

 
SAOS cells which serve as a negative control fails to show any P53 signal independent from the type of antibody.  This cell lines 
doesn’t contain P53 protein (Ehrhart et al., 1988).    In contrast, MCF-7 cells exhibited a weak cytoplasmic staining pattern only by 
PAb 240.  A more pronounced pattern by this antibody occurs in the human keratinocyte cell line “Ha Cat”, which show a strong 
nuclear staining with PAb 240 (Dippold et al., 1981).    Additionally, this cell line was negative for all other antibodies too.    

 
The importance of P53 in cell death and the high frequency of mutations affecting this protein have generated a significant interest 
in exploiting the P53 pathway for novel cancer therapies.   Small compounds have been used for the restoration of P53 function to 
lesions that carry full-length P53 protein with one amino acid change in the DNA binding core domain.  In theory, such compounds 
should only have an effect on cancer cells, because the core domain of wild-type P53 in normal cells is already structurally intact 
(Bykov et al., 2002 and Peng et al., 2003). Most P53- based therapeutic approaches aim to restore P53 function.  However, in some 
tumors, P53 could have lost its apoptotic function but not its ability to direct prolonged cell growth arrest and DNA repair.  In such 
cases P53, could favour the recovery of cells damaged by therapy and prevent them inducing a mitotic catastrophe.  Thus, P53 
inhibitory therapies could be of interest in such cases (Gudkov and Komarova, 2003, 2005). 

 
In addition to, we investigated the reactivity of P53 expression by using the antibodies (PAb 240, PAb 1620, and PAb 1801) as 
indicated in Figure 4, these cell lines serve as a negative control fails to show any P53 signals from the type of antibody.     It is 
generally assumed that wild-type P53 cannot be detected by immunehistochemistry due to its short half-life.  However, besides 
mutation complex formation of wild-type P53 with viral and cellular proteins may also stabilize the protein which allows the P53 
protein to be detected by immunohistochemistry (Benninghoff et al., 1999).   In addition to P53 gene mutations, binding to viral and 
cellular proteins is an alternate mechanism of inactivating in wild-type suppressor function of P53 (Georger et al., 2004). 

 
In a subset of primary human tumors like inflammatory breast cancer, neuroblastoma (Moll et al., 1995), colon carcinoma (Bosari 
et al., 1995) and malignant melanoma (Weiss et al., 1995) P53 was also found in the cytoplasmic with nuclear exclusion.   In colon 
carcinoma, cytoplasmic accumulation of P53 correlates well with un favorable prognosis (Bosari et al., 1995). In neuroblastoma 
cells, cytoplasmic P53 shows multiple dots representing large protein aggregates (Moll et al., 1996).  The precise mechanism of the 
cytoplasmic localization isn’t yet known.    The functional consequence of this localization is a marked impairment of the P53 
mediated G1 cell cycle arrest in response to DNA damaging agents (Knippschild et al., 1996 and Faria et al., 2007). 
 
Mutations in the gene coding for the phosphoprotein P53 are among the most common genetic alterations in human cancers 
(Hainaut et al., 1997).    These alterations are more commonly found in high-stage tumors.  Expression of wild type P53 in cancer 
cell lines with mutant P53 alleles will suppress their growth. Mutation in the P53 gene commonly leads to a prolonged half-life of 
the P53 protein which allows the detection of P53 in tumor tissue by immunohistochemistry.   It is generally assumed that wild type 
P53 cannot be detected by immunohistochemistry due to its short half-life.  However, besides mutation complex formation of wild 
type P53 with viral and cellular proteins may also stabilize the protein which allows the P53 protein to be detected by 
immunohistochemistry (Stattin et al., 1996). In addition to P53 gene mutations, binding to viral and cellular proteins is an alternate 
mechanism of inactivating the wild type suppressor functions of P53 (Benninghoff et al., 1999). 
 
In most cases, P53 is detected by immunofluorescence or immunohistochemistry in the nucleus of the cells (Montenarh, 1992).   
Nuclear sub fractionation revealed that P53 in normal and transformed cells is found in the chromatin, nuclear matrix fraction and 
nucleoplasmic fraction (Deppert and Haug, 1986).   In addition to, a nuclear localization signal was identified on the polypeptide 
chain of P53.  Moreover, nuclear location of P53 was shown to be essential for its proper functioning (Shaulsky et al., 1991).   An 
exclusive cytoplasmic   localization has been reported for P53 in some non-trans formed cell lines although this protein also harbors 
the nuclear location signal (Rotter, 1983).    In a subset of primary human tumors like inflammatory breast cancer (Moll et al., 
1992), neuroblastoma (Moll et al., 1995), colon carcinoma and malignant melanoma (Weiss et al., 1995), P53 was also found in the 
cytoplasm with nuclear exclusion.  In colon carcinoma, cytoplasmic accumulation of P53 correlates well with unfavorable 
prognosis (Bosari et al., 1995). In neuroblastoma cells, cytoplasmic P53 shows multiple dots representing large protein aggregates 
(Moll et al., 1996).   The precise mechanism of the cytoplasmic localization isn’t yet known.   The functional consequence of this 
localization is a marked impairment of the P53 - mediated G cell cycle arrest in response to DNA damaging agents (Knippschild et 
al., 1996). 
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Thus a cytoplasmic localization of P53 has emerged as an alternate mechanism of inhibiting P53 function. In the present work, we 
demonstrated a new sub-cellular localization of P53 using monoclonal antibody PAb 1620, which is known to recognize the wild 
type confirmation of P53 (Milner et al., 1987) and laser scanning microscopy, we found this particular subset of P53 localized in the 
nucleoli. In addition to, P53 in the wild type confirmation, P53 in a mutant confirmation was detected by the monoclonal antibody 
PAb 240 in the nucleus of prostate and bladder carcinoma cell (Gannon et al., 1990). Thus, this is the first time to demonstrate two 
different conformational states of P53 within the same cells.  Immunostaining was proven by immunoprecipitation using the same 
monoclonal antibodies. Also, P53 was detected in the nucleoli by the use of monoclonal antibody PAb 1620.    The mechanism how 
P53 might be targeted to the nucleoli remains to be elucidated.  It might be that this is achieved by binding to other cellular proteins.    
Indeed it was shown that P53 binds to the β-subunit of protein kinase CK2 (Appel et al., 1995) and CK2 was also found in the 
nuclei of the prostate carcinoma cells (Yenice et al., 1994).     Furthermore, p53 is known to bind to RNA (Oberosler et al., 1993).  
Thus, our results clearly demonstrated another sub-cellular localization for P53 namely in the nucleoli and in addition provide 
evidence for the presence of at least two different forms of P53 within the same cells. 

 
SAOS cells which serve as a negative control fails to show any P53 signal independent from the type of antibody.   The cell lines 
don’t contain P53 protein (Ehrhart et al., 1988).  In contrast, MCF-7 cells exhibited a weak cytoplasmic staining pattern only by 
PAb 240.  A more pronounced pattern by this antibody occurs in the human keratinocyte cell line “Ha Cat”, which show a strong 
nuclear staining with PAb 240.   Additionally, this cell line was negative for all other antibodies too. The most surprising results 
were obtained from the prostatic carcinoma cell line; this androgene-independent cell line provides quite different patterns of P53 
expression depending on the particular type of antibody.  Thus, the wild-type of P53 exhibits a prominent staining within the cell 
nucleus.  Following serum starvation of PC-3 cell lines no major changes of P53 expression was observed.  In contrast to a wide 
variety of human tumors only a few mutations of P53 were found in prostatic carcinomas (Effert et al., 1993). 

 
Transfection of P53 into PC-3 cells resulted in a decreased cell growth rate.   It was provided the first evidence on a correlation 
between loss of P53 function and centrosome amplification in prostate cancer cells. Our results indicate that P53 may play a role in 
the regulation of centrosome amplification and loss of P53 may be one of the mechanisms involving in prostate cancer cells 
(Ouyang et al., 2001).  

 
Prostate cancer is one of the most common cancers in men, and is one of the common features of prostate cancer in the mutation of 
the P53 gene, which occurs in over 50% prostate cancer cases.   Abnormal P53 expression is also associated with increased stage and 
grade of this cancer.   In addition, chromosomes instability and centrosome abnormalities are common events in prostate cancer 
and abnormal mitosis and chromosomal abnormalities are frequently found in prostate cancer tissues and established cell lines. 

 
It is generally assumed that wild-type P53 cannot be detected by immunohistochemistry due to its short half-life.   However, besides 
mutation complex formation of wild-type P53 with viral and cellular proteins may also stabilize the protein which allows the P53 
protein to be detected by immunohistochemistry (Moll et al., 1996 and Benninghoff et al., 1999). 

 
In addition to P53 gene mutations, binding to viral and cellular proteins is an alternate mechanism of inactivating in wild-type 
suppressor function of P53. In most cases P53 is detected by immunofluorescence or immunohistochemistry in the nucleus of the 
cells (Montenarh, 1992).  Nuclear subfractionation revealed that P53 in normal and transformed cells is found in the chromatin, 
nuclear matrix fraction and nucleoplasmic fraction.  In addition, a nuclear localization signal was identified on the poly peptide 
chain of P53, Moreover, nuclear location of P53 was shown to be essential for its proper functioning (Shaulsky et al., 1991).  An 
exclusive cytoplasmic localization has been reported for P53 in some non-transformed cell lines although this protein also harbors 
the nuclear location signal.  In a subset of primary human tumors like inflammatory breast cancer, neuroblastoma (Moll et al., 
1995), colon carcinoma (Bosari et al., 1995) and malignant melanoma (Weiss et al., 1995) P53 was also found in the cytoplasmic 
with nuclear exclusion.  In colon carcinoma, cytoplasmic accumulation of P53 correlates well with un favorable prognosis (Bosari 
et al., 1995).  In neuroblastoma cells, cytoplasmic P53 shows multiple dots representing large protein aggregates (Moll et al., 1996).   
The precise mechanism of the cytoplasmic localization is a marked impairment of the P53 mediated G1 cell cycle arrest in response 
to DNA damaging agents (Moll et al., 1996). Thus a cytoplasmic localization of P53 has emerged as an alternate mechanism of 
inhibiting P53 function.  

 
In our work, we demonstrated a new subcellular localization of P53 by using monoclonal antibody PAb 1620, which is known to 
recognize the wild type conformation of P53 (Milner et al., 1987) and laser scanning microscopy we found this particular subset of 
P53 localized in the nucleoli in different type of prostate carcinoma cell lines.   In contrast to, we found negative results in other 
different carcinoma cell lines such as Ha Cat cells, MCF-7 cells and HT 29 cell lines. While in colon carcinomas “HT 29” it 
appears to be negative with few nuclear membranes staining against PAb 1620.  In addition to, P53 in the wild-type conformation, 
P53 in a mutant type conformation was detected by the monoclonal antibody PAb 240 in the nucleoli of HT 29 cell lines and Ha Cat 
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cell lines and in other prostatic carcinoma cells.  In contrast, MCF-7 cells exerted negative or slightly positive nuclei against PAb 
240. The mechanism how P53 might be targeted to the nucleoli remains to be elucidated.  It might be that this is achieved by 
binding to other cellular proteins.  Indeed it was shown that P53 binds to the β-subunit of protein kinase CK2 (Appel et al., 1995) 
and CK2 was also found in the nuclei of prostate carcinoma cells (Yenice et al., 1994). 

   

 Recommendation 
Our results indicated that P53 expression can occur at different sites within the cell. Especially in those malignancies were no 
mutations of P53 was observed.   Whether this mechanism is involved in prostatic carcinomas has to be elucidated.   From our 
observations    one can conclude that only by using immunofluorescence technique in combination with image analysis, we can get 
detailed information about the exact localization of P53 within the cell.  

 

Conclusion 
It was conclude that there are two different subsets of P53 simultaneously present within the same cells.   One subset of P53 is 
localized in the nucleus, while another entity is found to be associated with the nucleoli. 
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