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Summary We analysed the status of the p53 gene and protein in eight newly established acute myeloid leukaemia (AML) cell lines
representing blast cells of either de novo leukaemia patients in first remission or patients with relapsed and chemotherapy-resistant disease
causing their death. There were no mutations in the p53 gene in any of the cell lines as analysed by single-strand conformation polymorphism
of amplified exons 5–8. However, the p53 protein was clearly and consistently expressed in all of these cell lines, as shown by
immunohistochemistry, Western blotting and flow cytometry. The consistently expressed p53 protein was located in both the nucleus and the
cytoplasm of all the cell lines and, as shown by flow cytometry, it was mostly in a conformation typical of the mutated protein. These AML cell
lines offer a tool for studying the production and function of the p53 protein and its possible role in cell cycle regulation and chemoresistance
as well as in the regulation of apoptosis in AML.
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
            
   
            


         

      

         

       

         




Source of cells

         


          
         

        
       
407



408 A Zheng et al
       

      



        




Establishment of cell lines


  
°

      
αα

α
×   α   
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Table 1 Clinical data of the patients

Age/sex Response to
Patient (years) FAB initial therapy

AML-1 26/F M4 CR (C+BMT)
AML-2 52/F M2 CR (C)
AML-3 48/M M4 CR (C)
AML-4 39/M M2 CR (C+BMT)

AML-5 70/M M5 CR (C)

AML-6 47/F M1 CR (C)

AML-7 63/F M4 CR (C)

AML-8 63/F M4 CR (C)

aStatus in April 1998. bStatus at sample collection for cell culture. F, fem
acute myeloid leukaemia; CR, complete remission; C, chemotherapy; B
syndrome.
Controlling for mycoplasma contamination
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Morphology, immunophenotype and karyotype analysis
of cell lines
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Outcome (months Disease
from diagnosis)a statusb

CR (50+) Diagnosis
CR (60+) Diagnosis
CR (66+) Diagnosis
Death in first First relapse
relapse (7)
Death in second Second relapse
relapse (28)
MDS, death in First relapse
first leukemic
relapse (62)
Death in first First relapse
relapse (14)
CR (43+) Diagnosis

ale; M, male; FAB, French–American–British classification of
MT, bone marrow transplantation; MDS, myelodysplastic
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Table 2 Immunophenotype of the OU–AML cell lines. Corresponding values of native
patient samples are presented in parentheses

Antigen-positive cells (%)

Cell line CD34 CD33 CD13 CD14 CD7 MPO

OU–AML-1 0 (11) 97 (69) 93 (31) 0 (34) 0   (0) 0
OU–AML-2 0   (0) 100 (75) 87 (76) 0   (1) 0 (16) 0
OU–AML-3 0   (0) 95 (85) 76 (55) 0 (44) 69 (10) 0
OU–AML-4 0 (34) 97 (93) 94 (79) 0   (0) 25 (21) 0
OU–AML-5 0 96 98 0 28 0
OU–AML-6 0 83 67 0 67 0
OU–AML-7 0 (23) 100 (97) 93 (46) 1 (10) 62 (12) 0
OU–AML-8 0   (3) 98 (97) 89 (77) 0 (69) 19 (16) 0

CD, cluster of differentiation, MPO, myeloperoxidase.

1 2 3 4

5 6 7 8

Figure 1 Morphology of OU–AML cell lines 1–8. Magnification × 500
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p53 protein immunohistochemistry
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Western blotting



×  
   µ        
×   µ
          
         


     
            

 
  

       µ     
  

°   

      
   µ  µ  µ
       

     
British Journal of Cancer (1999) 79(3/4), 407–415
           
   


 

 

    
      



          
 
 

Flow cytometry

         



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Figure 2 An example of single-strand conformation polymorphism (SSCP). p53
exon 7 was amplified using intron primers, gel purified and subjected to SSCP (for
details see Materials and methods). 1, OU–AML-1; 2, OU–AML-2; 3, negative control
(p53 exon 7 amplified using lymphocyte DNA as a template); 4, positive control (p53
exon 7 amplified using lymphocyte DNA as a template and a 5′ primer with an
inserted mutation); 5, OU–AML-3; 6, OU–AML-4; 7, OU–AML-5; 8, OU–AML-6

Table 3 p53 positivity by immunohistochemistry. Percentage of p53-positive
cells when analysed by polyclonal antibody CM-1. Mean ± s.d. of three
experiments

Cell line Number of positive cells (%)a

OU–AML-1 14 ± 3
OU–AML-2 13 ± 8
OU–AML-3 25 ± 8
OU–AML-4 33 ± 10
OU–AML-5 29 ± 16
OU–AML-6 20 ± 6
OU–AML-7 17 ± 6
OU–AML-8 16 ± 13

aCells with nuclear and/or cytoplasmic staining were counted as positive. At
least 500 cells were counted per preparation.
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Figure 3 p53 protein analysed by immunohistochemistry using the polyclonal antibody CM-1. (A) Positively stained OVCAR-3 ovarian cancer cell line cells
used as controls. (B) Positively stained OU–AML-4 cell line cells. (C) Negatively stained OU–AML-4 cell line cells. Magnification × 500
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Figure 4 Expression of p53 protein by Western blotting. (A), OU–AML cell
lines 1–8. (B) OVCAR-3 cell line as a control. Cell lysate (15 µl) and 20 µg of
cytoplasmic or 40 µg of nuclear extract/sample were loaded onto SDS
polyacrylamide gel and visualized by enhanced chemiluminescence and
DO7 antibody.* An unspecific band found in all Western blottings with
monoclonal antibodies of class IgG immunoglobulins
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Table 4 p53 positivity as determined by flow cytometry. Percentage of p53
positive cells when analysed by monoclonal anti-p53 antibodies DO7, Ab3
and Ab5 (two analyses, mean ± s.d.)

Anti-p53 antibodies

Cell line Do7 Ab3 Ab5

OU–AML-3 96 ± 4 89 ± 15 0 ± 0
OU–AML-4 96 ± 4 85 ± 17 2 ± 2
OU–AML-5 99 ± 2 83 ± 23 1 ± 1
OU–AML-7 91 ± 10 77 ± 25 0 ± 0
OU–AML-8 92 ± 6 66 ± 19 1 ± 1
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Figure 5 The cell lines OU–AML-3 (A) and OU–AML-8 (B) were analysed
by flow cytometry for cytoplasmic p53 protein expression by using three
different monoclonal anti-p53 antibodies and FITC-conjugated F(ab)2
fragments in a two-step staining method. The antibody DO7 detects the p53
protein both in the functional wild-type conformation as well as in the
mutated conformation. Ab5 detects only the wild type and Ab3 the mutated
conformation. The dotted histogram represents irrelevant isotype control







     

            
         



          
           
         
        





          
    
        
        
         
     

         
 




          



© Cancer Research Campaign 1999
         
   
           



           


         
   

    





         



      
          

         




       




       




       




         

        

    



REFERENCES



Cell 65


Br J
Haematol 33


Cancer Res 54

British Journal of Cancer (1999) 79(3/4), 407–415



414 A Zheng et al


Int J Cancer 77


Mol Cell Biol 14




Cancer Res 56

J Intern
Med 242 




Blood 85



Blood
82 



Br J Haematol 80



Oncogene 8




Cancer Res 54



Mol Cell Biol 12




EMBO J 9

Biochim
Biophys Acta 1285



Cancer Res 54


Curr Op Oncol 7



Pathol Biol 45


J Pathol 172

N
Engl J Med 332


J Natl Cancer Inst 88



Nucleic Acids Res 22


Blood 84


Nature 320


Cancer
Res 51

Genes Dev 10


Mol Cell Biol 17




Cancer Res 51

Cell 88




Cell 17
British Journal of Cancer (1999) 79(3/4), 407–415

Cell 74



Cell 75


Nature
Med 2


Mol Cell Biol 17


Cancer Res 56



Blood 87


Proc Natl Acad Sci
USA 83

Semin Cancer Biol 5


Cell 65




Mol Cell Biol 16



Cell 69



Cancer Res 53



 Carcinogenesis 16








Blood 79





Nature Med 2



Leukemia
8


Adv Cancer Res 66




Br J Cancer 68


J Mol Biol 263



Blood 79



Cell 78



Cancer Res 53



Lancet 339



Leukemia 8

© Cancer Research Campaign 1999



Expression of p53 in AML cell lines 415


Clin Chem 43



Oncogene 7



© Cancer Research Campaign 1999

Oncogene 14



Br J Cancer 68



Br J Cancer 69
British Journal of Cancer (1999) 79(3/4), 407–415


	p53 status of newly established acute myeloid leukaemia cell lines
	Summary
	Keywords
	Materials and Methods
	Source of cells
	Establishment of cell lines
	Controlling for mycoplasma contamination
	Morphology, immunophenotype and karyotype analysis of cell lines
	Analysis of p53 mutations with single-strand conformation polymorphism (SSCP)
	p53 protein immunohistochemistry
	Western blotting
	Flow cytometry

	Results
	SSCP analysis
	Immunohistochemistry
	Western blotting
	Flow cytometry

	Discussion
	Acknowledgements
	References




