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Summary The aim of the present study was to find out whether increasing malignancy of prostate carcinoma correlates with an overall
increase of loss of heterozygosity (LOH), and whether LOH typing of microdissected tumour areas can help to distinguish between multifocal
or clonal tumour development. In 47 carcinomas analysed at 25 chromosomal loci, the overall LOH rate was found to be significantly lower in
grade 1 areas (2.2%) compared with grade 2 (9.4%) and grade 3 areas (8.3%, P = 0.007). A similar tendency was found for the mean
fractional allele loss (FAL, 0.043 for grade 1, 0.2 for grade 2 and 0.23 for grade 3, P = 0.0004). Of 20 tumours (65%) with LOH in several
microdissected areas, 13 had identical losses at 1–4 loci within two or three areas, suggesting clonal development of these areas. Markers
near RB, DCC, BBC1, TP53 and at D13S325 (13q21–22) showed higher loss rates in grades 2 and 3 (between 25% and 44.4%) compared
with grade 1 (0–6.6%). Tumour-suppressor genes (TSGs) near these loci might, thus, be important for tumour progression. TP53 mutations
were detected in 27%, but BBC1 mutations in only 7%, of samples with LOH. Evaluation of all 25 loci in every tumour made evident that each
prostate cancer has its own pattern of allelic losses.
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 
TP53 BBC1 





Tissue samples


       

       







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Table 1 Allelic losses at 25 chromosomal loci in 97 areas of prostate carcinomas

Samples with LOH/informative samples

Marker Chromosomal All tumour areas Grade 1 Grade 2 Grade 3 Frequency of
location (%) informative samples

% (n/97)

D7S522 7q31.1–q31.2 1 (1.6) 0/11 1/28 0/22 62.8 (61)
D7S523 7q31 2 (2.6) 0/14 2/34 0/32 82.5 (80)
D8S87 8p21–p12 0 (0) 0/15 0/31 0/25 73.2 (71)
D8S264 8p21–pter 1 (1.3) 0/16 0/38 1/26 82.5 (80)
D8S265 8p23.1 3 (5.5) 0/15 2/24 1/22 63.8 (61)
D11S1392 11p13–p12 4 (9.1) 1/14 5/32 0/26 74.2 (72)
D11S904 11p15 4 (8.5) 1/14 3/24 9/14 53.6 (52)
D11S488 11q23–qter 4 (7.4) 0/15 1/28 3/16 60.8 (59)
D12S374 12pter–p12 5 (7.9) 1/13 3/33 0/22 70.1 (68)
D12S101 12q14 7 (11.3) 1/13 4/35 2/22 72.2 (70)
D12S270 12q 0 (0) 0/15 0/45 0/33 95.8 (93)
D12S375 12q 6 (7.8) 0/15 3/38 3/31 86.5 (84)
D13S317 13q22–q31 5 (6.4) 0/13 1/35 6/38 88.7 (86)
D13S318 13q14.1–q14.3 11 (23.9) 1/15 2/19 8/18 53.6 (52)
D13S325 13q21–q22 7 (12.5) 0/15 1/23 6/24 63.9 (62)
D16S398 16q22.1 5 (7.1) 0/15 2/34 3/26 78.4 (76)
D16S539 16q24–qter 14 (20.3) 0/16 8/41 6/21 80.4 (78)
TP53 17p13.1 11 (23.9) 0/16 7/28 4/18 63.9 (62)
D17S846 17q21 5 (9.4) 0/12 3/28 2/21 62.8 (61)
D17S855 17q21 0 (0) 0/15 0/37 0/30 84.5 (82)
D17S250 17q11–q12 8 (10.8) 0/16 4/35 4/29 82.5 (80)
D18S549 18q 1 (1.6) 1/16 0/28 0/23 69.1 (67)
D18S543 18q 0 (0) 0/14 0/30 0/17 62.8 (61)
D18S541 18q21.1–q21.3 12 (22.2) 0/12 9/24 3/24 61.9 (60)
D22S684 22q12 8 (12.7) 0/13 4/34 4/26 75.3 (73)
DNA extraction

        

 


DNA amplification and LOH analysis



     

      
      
    
    
      
    
  TP53   
     


 µ 
         
   
    Taq    
       
 
   
         
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Table 2 Mutations within exons 5–8 of TP53 in 47 prostate carcinomas

Exon TP53 Mutated Nucleotide Amino acid change Patient number and tumour
codon sequence change area (from top to bottom)

of Figure 3 (bold numbers
indicate LOH at TP53)

Exon 5 134 TTT ⇒ GTT Phe ⇒ Val 33 (3), 15, 42 (1), 42 (2), 38 (2)
Exon 5 144 CAG ⇒ CTAG Insertion T 24(2)
Exon 5 165 CAG ⇒ CAT Gln ⇒ His 39 (2)
Exon 5 177 CCC ⇒ TCC Pro ⇒ Ser 12
Exon 5 184 GAT ⇒ AAT Asp ⇒ Asn 39 (1)
Exon 6 190 CCT ⇒ CGT Pro ⇒ Arg 1
Exon 6 193 CAT ⇒ AAT His ⇒ Asn 1
Exon 6 200 AAT ⇒ AAA Asn ⇒ Lys 19, 23 (2)
Exon 6 200 AAT ⇒ GAA Asn ⇒ Asp 19
Exon 6 218 GTG ⇒ GCG Val ⇒ Ala 19
Exon 7 239 AAC ⇒ ATC Asn ⇒ Ile 7
Exon 7 243 ATG ⇒ ATA Met ⇒ Ile 4
Exon 7 249 AGG ⇒ AAG Arg ⇒ Lys 3
Exon 8 296 CAC ⇒ CGC His ⇒ Arg 3
Exon 6 197 GTG ⇒ GTA Silent mutation (Val) 19
Exon 6 213 CGA ⇒ CGG Silent mutation (Arg) 19, 34 (1)
Exon 8 275 TGT ⇒ TGC Silent mutation (Cys) 4

A

C

B

D

Figure 1 Examples of allelic losses within four prostate carcinomas. The left (A–C) or right lanes (D) show allelic losses of the lower (A–C) or the upper allele.
The remaining bands are due to fibromuscular stromal cells always present between carcinoma formations. No losses are evident in the normal control DNA
(other lanes). (A) LOH at D11S904 (11p13) in a grade 2 tumour area (patient 30 of Figure 3, area 1); (B) grade 3 carcinoma (patient 36, LOH at D12S101,
12q14); (C) grade 3 carcinoma (patient 38, D16S398, 16q22.1); (D) grade 3 carcinoma (patient 34, D13S317, 13q22)
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Table 3 Mutations within BBC1 in 47 prostate carcinomas

Mutated Nucleotide sequence Amino acid change Patient number and tumour
codon change area (from top to bottom) of

Figure 3 (bold numbers
indicate LOH near BBC1)

94 AGC ⇒ AAT Ser ⇒ Asn 24 (1)
129 ACC ⇒ GCG Thr ⇒ Ala 24(1), 46, 29(2), 21(1)
226 AAG ⇒ AAT Lys ⇒ Asn 41(2)
240 CAG ⇒ CGT Gln ⇒ Arg 41 (2)
279 AAG ⇒ CAG Lys ⇒ Gln 21 (2)
290 AGC ⇒ AAC Ser ⇒ Asn 40 (2)


LOH rates at the 25 chromosomal loci within all tumour
samples
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
  BRCA1     



The overall LOH frequency and the fractional allele loss
(FAL) are related to malignancy grade


        
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Figure 2 LOH at individual chromosomal loci in different malignancy grades of 4
BBC1, breast basic conserved gene 1; BRCA1, breast carcinoma-associated gene
neurofibromatosis 1 gene; NF2, neurofibromatosis 2 gene; RB, retinoblastoma ge
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          
          

          


P 



           
          
        
          
P 


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Loss of heterozygosity in microdissected prostate cancer 555



LOH rates at several loci differ in the three malignancy
grades

       
         

        RB, DCC, BBC1,
TP53 D13S325 
RB
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Figure 3 Summary of LOH typing at 25 chromosomal loci within 47 prostate carc
heterozygosity without allelic losses by grey circles. White circles represent non-in
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Intra- and intertumoral heterogeneity of LOH


           

            
           

           





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556 A Hügel and N Wernert
Mutations of TP53 and BBC1 genes

TP53

  TP53         
        
          

  TP53 
         

           
TP53 


BBC1
BBC1 

           

BBC1 
          








        




        
  


       

          


       
     

         





         
           


   TP53  BBC1   
          
TP53 
BBC1    
    TP53     
TP53BBC1TP53
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          


TP53 

      


           



        BBC1 

    BBC1     

      



BBC1 


       RB, DCC,
TP53    

         
         
         
Rb TP53 




          


        
   






         


REFERENCES



Hum Mol Genet 1


Biotechniques 16


Ver Dtsch Ges Urol 32


Cancer 50

J Cell
Biochem 19



Science 247


Cancer Res 53

© Cancer Research Campaign 1999



Loss of heterozygosity in microdissected prostate cancer 557

myc 
Prostate 11


J Natl Cancer
Inst 86



Cytogenet Cell Genet 68



Cancer
Res 56


Spezielle Pathologische Anatomie Band 21


myc 
Cancer Res 46




DCC Cancer Res 53

a
CMB 2


b
APC MCC Int J Oncol 6



cBRCA1 
Cancer Res 55


Cancer Res
51


J Urol 107



Pathologe 6

Drosophila
melanogaster BBC1 
Gene 162

Cancer Surveys 25



Cancer Surveys 11



p53 
Am J Pathol 147


J Urol 150

© Cancer Research Campaign 1999

J Urol 156



Cold Spring Harbor Symp Quant
Biol 59

Molecular Biology of Cancer




Cancer Res 55



Am J Pathol 147


Prostate 20



J Natl Cancer Inst
85

Cancer 71




J Urol 150


Prostate
Cancer and Bone Metastasis 324




Cancer Res 54




Cancer
Res 52


N Engl J
Med 314




Cancer Res 56



Neuropathol Appl Neurobiol 19



Nature Med 1



Cancer Res 54
British Journal of Cancer (1999) 79(3/4), 551–557


	Loss of heterozygosity (LOH), malignancy grade and clonality in microdissected prostate cancer
	Summary
	Keywords
	MATERIALS AND METHODS

	Tissue samples
	DNA extraction
	DNA amplification and LOH analysis
	Gel electrophoresis
	Mutational analysis of TP53and BBC1 genes by SSCP and DNA sequencing
	Evaluation of LOH and statistical analysis

	RESULTS

	LOH rates at the 25 chromosomal loci within all tumour samples
	The overall LOH frequency and the fractional allele loss FAL) are related to malignancy grade
	LOH rates at several loci differ in the three malignancy grades
	Intra- and intertumoral heterogeneity of LOH
	Mutations of TP53and BBC1 genes
	TP53
	BBC1


	DISCUSSION

	ACKNOWLEDGEMENTS

	REFERENCES





