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Aim:The present study was undertaken to develop a highly sensitive ELISA assay suitable for the determination and quantification of human heparanase in tissue extracts and body fluids. 

Materials and Methods: Wells of microtiter plates were coated (18 h, 4°C) with 2 μg/ml of 1E1 monoclonal anti-heparanase antibody in 50μl of coating buffer (0.05 M Na2CO3, 0.05 M NaHCO3, pH 9.6) and were then blocked with 2% BSA in PBS for 1h at 37°C. Samples (200 μl) were loaded in duplicates and incubated for 2 h at room temperature, followed by the addition of 100 μl antibody 1453 (1 μg/ml) for additional 2 h at room temperature. HRP-conjugated goat anti-rabbit IgG (1:20,000) in blocking buffer was added (1 h, room temperature) and the reaction was visualized by the addition of 50 μl chromogenic substrate (TMB) for 30 min. The reaction was stopped with 100 μl H2SO4and absorbance at 450 nm was measured with reduction at 630 nm using ELISA plate reader. Plates were washed five times with washing buffer (PBS, pH 7.4, containing 0.1% (v/v) Tween 20) after each step. As a reference for quantification, a standard curve was established by a serial dilution of recombinant 8+50 GS3 active heparanase enzyme (390 pg/ml-25 ng/ml). 

Results: Several anti-heparanase antibodies from different species (mouse, rabbit, goat) were tested for their ability to detect heparanase in a sandwich ELISA. The antibodies were tested reciprocally, and the best pair selected for further characterization was monoclonal antibody 1E1, applied for coating, and polyclonal antibody 1453 used for detection of the bound enzyme. Similar to several other classes of enzymes, heparanase is first synthesized as a latent enzyme that appears as a 65 kDa protein when analyzed by SDS. The protein undergoes proteolytic processing yielding an 8 kDa peptide at the N-terminus and a 50 kDa polypeptide at the C-terminus that heterodimerize to form the active heparanase enzyme. Thus, we first compared the sensitivity of our assay for the 65 kDa latent heparanase vs. the 8+50 kDa active heterodime
Conclusions: Highly sensitive and reliable ELISA method capable of quantifying heparanase in tissue extracts and urine samples. Our preliminary results indicate that the same is true for other body fluids such as plasma and pleural effusions. The significant increase in heparanase levels found in the urine of cancer and diabetic patients provides a basis for a large scale screen evaluating heparanase as a diagnostic and prognostic marker for several disorders such as solid and hematological malignancies, diabetes, inflammation, autoimmunity, and kidney disorders
