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Abstract 
 

PTEN loss is frequently found in various solid tumors such as prostate and colon cancer. In this 

study, we used immunohistochemistry (IHC) to compare three rabbit anti-PTEN monoclonal 

antibodies, clones SP218 (Spring Bioscience), D4.3 and 138G6  (Cell Signaling Technology) for 

the evaluation of PTEN status in 45 cases of  primary prostate cancer and 63 cases of primary 

colon cancer. Western blot was used to confirm the antibody specificity for SP218.  The 

concordance among clones SP218, clone D4.3, and 138G6 for detecting PTEN status by IHC is 

100%. Thirteen cases of prostate adenocarcinoma with high Gleason score (7-9) showed loss of 

PTEN, while thirty-two cases with low Gleason score (4-6) showed positive PTEN expression. 

Twenty-two cases (out of 63) of colon cancer show loss of PTEN. However, some PTEN loss 

cancer cells negative for SP218 were stained by clone D4.3 and 138G6. A single band at 54 kDa 

was detected by western blot using clone SP218 in tumor cell lysate. Although the concordance 

rate of PTEN status using rabbit monoclonal antibodies SP218 and D4.3 or 138G6 is 100%, 

clones D4.3 and 138G6 stain some PTEN-loss cancer cells which are totally negative for SP218. 

SP218 can provide pathologists more accurate interpretation for PTEN status. 
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Results - Immunostaining of prostate and colon cancer tissues with 
PTEN-loss  

Results 
 

Table 1. Concordance Rates of PTEN Status by SP218, D4.3, and 138G6 in prostate cancer 

tissues 

 

 

 

 

 

 

 

 

Table 2. Concordance Rates of PTEN Status by SP218, D4.3, and 138G6 in colon cancer 

tissues 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Materials and Methods 
 

Tissues - Formalin-fixed paraffin-embedded (FFPE) cancer samples from 45 primary prostate   

                adenocarcinoma with Gleason score 4-9 and 63 primary colon adenocarcinoma.  

Antibodies - Rabbit anti-PTEN monoclonal antibodies: clone SP218 from Spring Bioscience, 

     Pleasanton, CA and clones  D4.3 and138G6 from Cell Signaling Technology, Danvers, MA. 

IHC protocol 

Deparaffinization - Deparaffinize slides using xylene or xylene alternative and graded alcohols. 

Antibody Dilution -  Serial dilution was made and 0.2 ug/ml was chosen for optimal staining  

            for all three clones. 

Antigen Retrieval - Boil tissue section in 10mM citrate buffer, pH 6.0 for 10 min followed by   

                               cooling at room temperature for 20 min.    

Primary Antibody Incubation -  Incubate for 10 minutes at room temperature. 

Detection ï 15 minutes using Reveal Goat Anti-Rabbit Detection Kit from Spring Bioscience.   

DAB ï 10 minute incubation. 

Platform - Lab Vision  Autostainer. 

Western Blot -  A431, 293, and HeLa cell lysate were used. 
 

 

 
  
 

 
Conclusions 

Comparison of Three Rabbit Anti-PTEN Monoclonal Antibodies in Prostate and Colon Cancer Tissues 
                      

                           

Results ï IHC Optimization in prostate cancer tissues with PTEN-loss  

 

     Although the concordance rate of PTEN status using rabbit monoclonal antibodies 

SP218 and D4.3 or 138G6 is 100%, clones D4.3 and 138G6 stain some PTEN-loss 

cancer cells which are totally negative for SP218.  Interpretation of  PTEN loss using 

clones D4.3 and 138G6 should be very cautious, especially when cancer area is very 

small. SP218 can provide pathologists more accurate interpretation for PTEN status. 
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Clone SP218 (+) Clone SP218 (-) 

 Clone D4.3 (+) 32 (Gleason score 4-6) 0 

Clone D4.3 (-) 0 13 (Gleason score 7-9) 

     Clone 138G6 (+) 32 (Gleason score 4-6) 0 

     Clone 138G6 (-) 0 13 (Gleason score 7-9) 

Results ï Western Blot of Rabbit Anti-PTEN Antibody (clone SP218) 
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Figure 1. Western blot analysis of rabbit anti-PTEN monoclonal  antibody (clone SP218). A single 

band at 54kDa is detected in A431, 293, and HeLa cell lysate.  

 

The concordance among clones SP218, D4.3, and138G6 for detecting PTEN expression is 

100% in primary prostate and colon cancer from this study. However, some cancer cells with 

PTEN loss, negative for SP218, were stained by clone D4.3 and 138G6 as shown in Figure 2 

and 3 below.  
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SP218 D4.3 138G6 

Figure  3. Cancer cells from prostate adenocarcinoma (panel A) and colon adenocarcinoma (panel 

D) show total loss or diminished expression of PTEN when SP218 is used. In contrast, nuclear 

staining (panel B and C, arrows) in cancer cells is present for clones D4.3 and 138G6. Diffuse 

cytoplasmic and stromal staining are prominent for clones D4.3 and 138G6. But interestingly, the 

stromal cell components (fibroblasts, lymphocytes, and endothelial cells) are stained with similar 

intensities across all images. This suggests that there is non-specific staining in stromal and 

cancer area with the CST clones (D4.3 and138G6) when compared with the Spring clone. 
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Figure 2. Neural and stromal cells are used as internal control for IHC optimization. It is too weak for D4.3 and 138G6 if 
0.1 ug/ml or lower is used. Background in PTEN ïloss cancer cells  is too high if 0.4 ug/ml or higher is used. In order to 

select concentration with definitive neural / stromal cell staining with D4.3 and 138G6 some non-specific staining of 

PTEN-negative prostate carcinoma must be accepted.  In contrast, SP218 does not require this tradeoff at a 
concentration (0.2  to 0.8 ug/ml) that has equivalent neural cell staining.  The ideal concentration for a fair comparison 

among the three clones is 0.2 ug/ml.   
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Clone SP218 (+) Clone SP218 (-) 

 Clone D4.3 (+) 41 0 

Clone D4.3 (-) 0 22 

    Clone 138G6 (+) 41 0 

    Clone 138G6 (-) 0 22 
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