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Summary Colorectal carcinoma cells have recently been shown to express Fas ligand (FasL). This ligand could allow the tumour cells to
evade activated tumour-infiltrating lymphocytes (TILs) by inducing their apoptosis and would thus promote tumour survival and possibly
metastasis formation. To test this hypothesis in vivo we analysed the expression of FasL mRNA and protein in paired tissue samples of
normal colonic mucosa (N), primary colorectal carcinomas (T) and their metastases (M) from a total of 21 patients by four different methods.
Additionally, the presence and activation status of infiltrating lymphocytes, which might contribute to the total amount of FasL in the tissue,
was determined by semiquantitative reverse transcription–polymerase chain reaction (RT–PCR) in the same samples. The frequency of FasL
detection was 30–40% in T and was 60–100% in M, depending on the sensitivity of the method. Simultaneously, the amount of CD25 mRNA,
used as a measure of the number of activated TILs, was in 90% of patients lower in M than in T. The increased frequency of FasL detection
in liver metastases was therefore not due to the presence of activated TILs. We conclude that metastasizing subpopulations of colorectal
tumour cells express FasL more frequently than the primary carcinomas and may be able to eliminate activated TILs in vivo via Fas/FasL-
induced apoptosis or other hitherto unknown mechanisms.
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
 
 

        
        




         





          
     
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 
           


        





   

       

        





Cell lines



  


 



Patient tissue samples

       
     
 
          

        




RNA isolation

        
      
        
  



cDNA synthesis

         
   
          ° 
       
         µ 
          

 
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      
 µ
 µ
 µ
°   
   µ       µ   ×
    µ   
   µ   
 
 µ
° 

Primers

         
      
  ′      ′ 
′
  ′        
        
        
       ′  
′  ′
′ 
′
′ 
′′
 
     
       ′ 
′ 
 ′       ′ 
 

′ ′
     ′     
′ 

         
    
         


RT-PCR

    µ      
 µ
  µ     µ   
 µ×    

  
 µ
          
   Taq      
 µ

       
° °°
° ° 
     µ     µ 
        
British Journal of Cancer (1999) 79(7/8), 1262–1269



1264 B Mann et al
          °
  °   °      °  
 µ µ

Taq  °
 ° ° ° 
° 
µ µ
 µ×  

   µ        
° 
° 
° ° 
 °            
° 


         
±

In situ hybridization

    µ   
       
       
    

 
           


         


        
        
          
      
          

  
×  
       ×   µ

     
        
        

     
      

× 
× 

Immunohistochemistry

 µ
      
       
  
           
        
British Journal of Cancer (1999) 79(7/8), 1262–1269
       

  µ



 °        
        
′    



Immunoblotting

        
×   
         
     µ 
          
   µ 
        
        
 
  × g  
  µ       
       
     
           
 ×      °   µ  
     
        
         

       


Statistical evaluation

in situ 


χ



Expression of FasL in cell lines derived from colorectal
carcinomas and metastases

         

        

          

          
          
       

 

         

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Figure 1 Detection of Fas- and FasL-mRNA in 12 cell lines derived from
human CRC and one melanoma cell line. (A) 1, HT29; 2, LS174T; 3, HCA7;
4, LS1034; 5, JWI; 6, Caco2; 7, Colo201; 8, Colo205; 9, Colo206; 10, CCO7;
11, SW403; 12, SW480; and in four cell lines derived from CRC metastases.
(B) 1, T84; 2, Troja 1; 3, Troja 2; 4, SW620 by RT-PCR. A 344-bp-long FasL-
specific sequence or a 469-bp-long Fas-specific sequence was amplified
from cDNA, separated on agarose gel and visualized by ethidium bromide
staining. RT-PCR of PDH was performed to verify that the amounts of RNA
used were similar
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Figure 2 Immunoblot of 5 µg of protein of whole-cell lysates isolated from
six cell lines derived from human primary CRC (T) and one cell line derived
from CRC metastases (M) separated on 12.5% gel, blotted and detected
with anti-human FasL MAb. 1, HT 29; 2, LS174T; 3, HCA7; 4, CCO7; 5,
Colo205; 6, SW480; 7, SW620. Detection with anti-human β-actin MAb was
performed to verify that the amounts of protein used were similar
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Expression and localization of FasL-mRNA and -protein
in patient tissues
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FasL mRNA as detected by in situ hybridization
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FasL-protein as detected by immunohistochemistry
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Expression of FasL-protein as detected by
immunoblotting of tissue lysates
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Expression of FasL-mRNA in normal, carcinomatous
and metastatic tissues as detected by RT-PCR
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Figure 3 In situ hybridization of FasL mRNA on paraffin-embedded
sections of normal colonic mucosa (N), primary carcinoma (T) and a liver
metastasis (M) with FasL antisense probe (see Materials and methods).
Counterstaining with haematoxylin–eosin. Bar, 50 µm
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Figure 4 Immunohistochemistry with anti-human FasL MAb on paraffin-
embedded sections of a primary carcinoma (T), the adjacent nondysplastic
mucosa (N) and a liver metastasis (M). Bar, 100 µm. A parallel section in
which the first antibody was omitted showed no staining. A section of the
anterior eye chamber was used as a positive control (data not shown)
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Comparison of FasL mRNA and -protein detection by
four methods
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Figure 5 Immunoblot of 5 µg of protein of lysates obtained from 1 g of
normal colonic mucosa (N), primary tumours (T) and metastases (M) from
five patients, separated on 12.5% gel, blotted and detected with α-human
FasL MAb. Detection with anti-human β-actin MAb was performed to verify
that the amounts of protein used were similar
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Figure 6 Detection of Fas, FasL, CD3 and CD25 mRNA in tissue samples
from normal colonic mucosa (N), primary carcinomas (T) and their liver
metastases (M) by RT-PCR. Specific sequences for each gene were
amplified from cDNA, separated on agarose gel and visualized by ethidium
bromide staining. RT-PCR of CD3-mRNA was used to detect T cells in the
tissue samples; RT-PCR of CD25 mRNA was used to analyse their
activation status. RT-PCR of PDH was performed to verify that the amounts
of RNA used were similar. Results from five patients out of ten investigated
(Table 1) are shown
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Presence and activation status of infiltrating
lymphocytes in patients’ tissues
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Table 1 Detection of FasL and CD25 mRNA by means of RT-PCR in paire
liver metastases (M) from ten patients. RT-PCR was carried out for 40 cycl
estimated after ethidium bromide staining. The change in the intensity of am
paired M and T samples (M vs. T) and the extent of increase (↑) or decreas
intensity (++) in all samples. The representative electrophoresis results are

N T

Patient no. FasL CD25 FasL CD25

201 – ± – ++
209 ± – – ++
212 + – – ++
214 + + + +
223 ± – – ++
229 + – – ++
232 – – – ++
233 – – ± ++
234 – – – ++
238 – + + ++

Total detectable 5/10 3/10 3/10 10/10
       
         
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Figure 7 Percentage of CD25+ samples determined in RT-PCR after 30, 35,
40 and 45 cycles in normal colonic tissue (N), primary tumours (T) and liver
metastases (M) (each n = 10).

Table 2 Frequency of FasL+ samples in normal colonic mucosa (N), primary
carcinomas (T) and liver metastases (M) determined by four different
methods. Only strongly stained samples (+++) in the immunohistochemistry
group were included

Detection method N T M

Immunohistochemistry 0/5 2/5 3/5
Immunoblotting 2/6 2/6 6/6
In situ hybridization 1/12 4/12 6/12
RT-PCR 5/10 3/10 9/10

--<>--
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