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Background
PAX8 has been shown to be a useful marker of several cancers, 

particularly kidney, ovarian and thyroid cancers. PAX8 can 

identify both primary and metastatic tumors of these types 

and nuclear expression of PAX8 is easily interpreted and 

diagnosed in the presence of non-specific background staining. 

Unfortunately, the currently available commercial anti-PAX8 (P) 

polyclonal antibodies have the disadvantage of cross-reactivity 

with lymphocytes, particularly B-cells, which may frequently 

infiltrate into the site of a tumor. Considering that lymph nodes 

may naturally contain large numbers of B-cells, staining a lymph 

node sample with a PAX8 (P) may result in extensive staining 

of B-cells and may make identification of infiltrating metastatic 

tumor cells difficult. In recent studies, PAX8 (P) also stained 

metastatic pancreatic cancers, duodenal neuroendocrine tumors 

and a subset of rectal, gastric, and appendiceal neuroendocrine 

tumors. In the study reported here, the goal was to develop a 

PAX8 mouse monoclonal antibody that did not cross-react with 

B-cells, pancreatic cancers or neuroendocrine tumors. An anti-

PAX8 antibody with such enhanced specificity would offer a 

significant advantage by simplifying interpretation, and enabling 

a more confident and accurate diagnosis.

Materials & Methods
Mouse monoclonal anti-PAX8 antibodies were generated by 

standard hybridoma methods. Clone [BC12], selected for 

its sensitivity and specificity, was characterized by ELISA & 

Western blot and fully evaluated by IHC. Human formalin-fixed 

paraffin-embedded TMAs were both constructed in-house and 

commercially purchased (>1260 cases). Samples included 

both normal and neoplastic tissues including kidney, bladder, 

prostate, lung, breast, colon, liver, pancreas, uterus, cervix, 

ovary, testis, brain, stomach, esophagus, melanoma, sarcomas, 

and lymphoma. A normal tissue TMA (FDA 33 tissue types for 

cross-reactivity) was also assessed for staining. The PAX8 rabbit 

polyclonal antibody (Proteintech, Chicago, IL) and PAX8 mouse 

monoclonal antibody [BC12] (Biocare Medical) were titrated for 

optimum dilution using a 30 minute incubation on target tissues. 

Results
A summary of the overall PAX8 (M) staining sensitivity for various 

cancers is presented in Table 1. PAX8 (M) primarily stained renal 

cell, ovarian, endometrial, and thyroid cancers (Table 1; Figure 2). 

In a direct comparison, PAX8 (M) was more sensitive than PAX8 (P) 

in clear cell and papillary renal cell carcinoma (Table 2), providing 

equal sensitivity in ovarian serous cystadenocarcinomas (91.4%) 

and a slight increased sensitivity in endometrioid adenocarcinomas 

(72.9% vs. 67.6%), respectively, (Table 3). In normal tissues, 

PAX8 (P) was positive in lymph node, spleen, pancreas, colon, and 

stomach (neuroendocrine cells); PAX8 (M) was negative in each 

of these normal tissues (Figure 3: A-E). Curiously, cytoplasmic 

staining was observed in normal brain neurons; however, 68 cases 

of brain cancer were all negative for PAX8 (Table 2).
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Figure Captions: 1: Western Blot for PAX8 (M), 2a: Clear Cell Renal Carcinoma, 2b: Papillary Renal Cell Carcinoma, 2c: Endometrioid (Ovarian) Adenocarcinoma, 2d: Serous 

Cystadenocarcinoma Carcinoma, 2e: Edometrial (Uterine) Cancer, 2f: Thyroid Adenoma, 3a: B-cells stained with PAX8 (P) in lymph node, 3b: B-cells are negative with PAX8 (M) in lymph 

node, 3c: Pancreatic islet cells stained with PAX8 (P) in normal pancreas, 3d: Pancreatic islet cells are negative with PAX8 (M), 3e: Neuroendocrine stomach cells stained with PAX8 (P)*



Table 1: PAX8 (M) Sensitivity in Neoplastic Tissues
 Cancer Type Cases Positive Negative % + % -
1 Renal cell 80 52 28 65% 35%
2 Ovarian 100 43 57 43% 57%
3 Endometrial 40 27 13 67.5% 32.5%
4 Thyroid 28 17 11 60.7% 39.3%
5 Cervical (Squamous cell) 40 1 39 2.5% 97.5%
6 Bladder 202 4 198 1.9% 98.1%
7 Lung 50 0 50 0% 100%
8 Breast 50 0 50 0% 100%
9 Prostate 75 0 75 0% 100%
10 Stomach 12 0 12 0% 100%
11 Liver 80 0 80 0% 100%
12 Soft tissue tumors 70 0 70 0% 100%
13 Pancreas 101 0 101 0% 100%
14 Testis 12 0 12 0% 100%
15 Brain 63 0 63 0% 100%
16 Colon 192 0 192 0% 100%
17 Melanoma 12 0 12 0% 100%
18 Lymphoma 21 0 21 0% 100%
19 Adrenal gland 9 0 9 0% 100%
20 Pituitary 2 0 2 0% 100%
21 Rectal (carcinoid) 2 0 2 0% 100%
22 Lung (carcinoid) 16 0 16 0% 100%
23 Stomach (carcinoid) 3 0 3 0% 100%
24 Intestine (carcinoid) 1 0 1 0% 100%
25 Appendix (carcinoid) 2 0 2 0% 100%
25 Neuroendocrine Tumors* 5 0 5 0% 100%

*Esophageal, colon and cardia neuroendocrine tumors

Table 2: Renal Cell Carcinoma (PAX8 (M) vs. PAX8 (P))
 PAX8 (M) PAX8 (P)
Diagnosis/Cancer Cases Positive %+ Negative %- Positive %+ Negative %-

Clear Cell RCC 178 154 86.5% 24 13.5% 148 83.1% 30 16.9%
Papillary RCC 14 13 92.9% 1 7.1% 12 85.7% 2 14.3%
Chromophobe 6 6 100% 0 0% 5 83.3% 1 16.7%
Squamous cell 8 4 50.0% 4 50.0% 4 50.0% 4 50.0%
Sarcomatodes 6 3 50.0% 3 50.0% 3 50.0% 3 50.0%

Table 3: Ovarian (PAX8 (M) vs. PAX8 (P))
 PAX8 (M) PAX8 (P)
Diagnosis/Cancer Cases Positive Negative  % + % - Positive Negative  % + % -
Normal 8 0 8 0% 100% 0 8 0% 100%
Serous cystadenocarcinoma 58 53 5 91.4% 8.6% 53 5 91.4% 8.6%
Endometrioid adenocarcinoma 37 27 10 73% 27% 25 12 67.6% 32.4%
Mucinous cystadenoma 34 10 24 29.4% 70.6% 9 25 26.5% 73.5%
Metastatic adenocarcinoma 12 2 10 16.7% 83.3% 2 10 16.7% 84.3%
Teratoma 13 1 12 7.7% 92.3% 1 12 7.7% 92.3%
Adenocarcinoma 10 6 4 60% 40% 7 3 70% 30%
Endodermal sinus tumor 7 1 6 14.3% 85.7% 1 6 14.3% 85.7%
Granulosa cell tumor 14 2 12 14.3% 85.7% 1 13 7.1% 92.9%
Malignant teratoma 9 0 9 0% 100% 0 9 0% 100%
Dysgerminoma 9 0 9 0% 100% 0 9 0% 100%
Undifferentiated carcinoma 4 3 1 75% 25% 3 1 75% 25%
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Discussion
A new and unique PAX8 mouse monoclonal antibody (clone BC12) is 

reported here, which does not cross-react with B-cells, cells of pancreatic 

origin, or neuroendocrine cells of the stomach and colon (Figure 3: A-E). 

In evaluating PAX8 (M) staining expression, all pancreatic tumors were 

negative for PAX8 (M) (n=101). The PAX8 (M) was highly sensitive in 

renal cell carcinomas, especially for clear cell and papillary renal cell 

carcinomas; was highly sensitive for ovarian cancers, including serous 

and endometrioid phenotypes and stained the majority of endometrial 

and thyroid cancers (Table 2). All carcinoid tumors, including rectal, 

lung, colon, and appendix were negative; and neuroendocrine tumors, 

including stomach, adrenal, colon, esophageal, cardial, and small lung 

cell carcinomas were negative for PAX8 (M), (Table 2). In tumors where 

positive PAX8 (M) was observed, staining was nuclear and background 

staining was minimal.

Moretti et. al. showed that reactive and neoplastic B-cells are positive 

when using an antibody targeting an N-terminal epitope of PAX8, but were 

negative when an antibody targeting a C-terminal epitope of PAX8 was 

used.1 PAX8 mRNA levels were not detected in any of the B-cell lymphoma 

cell lines studied. These results indicate that benign and malignant B 

cells do not express PAX8. Moretti et. al. concluded that positivity for 

PAX8 in B-cell lymphomas is likely due to cross-reactivity between the 

N-terminal regions of PAX8 and PAX5, due to the high sequence homology 

of these two regions. In the study by Lorenzo et. al., PAX8 mRNA in mouse 

islets was undetectable; while human islets exhibited very low levels.2 

These discrepancies raised the possibility of antibody cross-reactivity. 

This premise was confirmed by demonstrating that the polyclonal PAX8 

antibody also recognized the islet enriched PAX6 protein both by Western 

blotting and immunohistochemistry. Thus, in islet cells, polyclonal PAX8 

staining most likely corresponds primarily to PAX6 expression.

Conclusion
PAX8 mouse monoclonal [BC12] has been assessed and evaluated 

for specificity and sensitivity in various normal and neoplastic 

tissues. It was shown to be as sensitive as the commercially available 

polyclonal antibody; however, it does not cross-react with B-cells and 

pancreatic or carcinoid tumors. The elimination of B-cell staining is 

advantageous when assessing metastasis in lymph nodes, thus the 

ease of interpretation is improved. Clone BC12 offers the advantage 

of a specific and unique epitope; and as a monoclonal antibody, it 

is available as a constantly renewable source that eliminates the 

potential batch to batch variability found in polyclonal antibodies. 


