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Using serum samples coupled with anti-lubricin monoclonal antibodies when evaluating patients for the camptodactyly-arthropathy syndrome.  
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	Lubricin is a large mucinous glycoprotein that is expressed by superficial zone chondrocytes and synoviocytes.  Abundant in synovial fluid and at cartilage surfaces, lubricin functions as the principal boundary lubricant in articulating joints.  Deficiency of lubricin, due to loss-of-function mutations in the gene PRG4, causes the autosomal recessive, skeletal disease, Camptodactyly-Arthropathy-Coxa Vara-Pericarditis syndrome (CACP).  Congenital or infancy-onset flexion contracture of the PIP joints is the initial presenting feature of CACP.  Other features of CACP often do not become apparent until childhood.  Currently, the diagnosis of CACP is based upon medical history, clinical exam, and a synovial biopsy that shows a non-inflammatory hyperplasia and fibrin deposition.  In most patients clinically diagnosed with CACP, nonsense and frameshift mutations that are predicted to cause absence of lubricin protein have been found either by DNA sequencing or using the protein truncation test (PTT).  To avoid the need for a synovial biopsy, DNA sequencing, or PTT testing in patients suspected of having CACP, we produced anti-lubricin monoclonal antibodies and tested whether they could be used to assess presence or absence of lubricin in serum.


	We purified lubricin from human synovial fluid and used it to generate monoclonal antibodies in Prg4 knockout mice.  A monoclonal antibody 7h12 (mAb7h12), was able to immunodetect lubricin from ~10 nanoliters of normal human synovial fluid by western blot.  mAb7h12 recognized an epitope unique to lubricin and did not cross react with other mucin-like glycoproteins, even when they were loaded at 1000-fold excess.  No immunodectable lubricin was observed in synovial fluid from patients with CACP who had identified loss-of-function mutations in PRG4.  mAb7h12 was also able to quantify lubricin abundance in synovial fluid in a competitive ELISA.  The competitive ELISA measured lubricin in 1:50,000 dilutions of ~ 20 non-CACP synovial fluids, but detected no lubricin in 5 CACP synovial fluids.  We estimate the normal abundance of lubricin in synovial fluid at 1 mg/ml.


	Sera from 5 patients with CACP, 7 carrier relatives, and 100 unaffected and unrelated controls were used in the competition ELISA to determine whether lubricin was detectable in serum.  Using a 1:50 dilution of serum, the competition ELISA did not detect lubricin in CACP patients, but readily detected lubricin in carrier relatives and in controls.  We estimate the abundance of lubricin in normal serum at 50 µg/ml.


	 mAb7h12 immunodetected lubricin in non-CACP synovial fluid and serum, but not in synovial fluid or serum from patients with CACP and known mutations in PRG4.  These data indicate the specificity of the antibody against lubricin.  The antibody is quite sensitive since it detected as little as 10 ng of protein by western blot and 0.2 ng of protein by competitive ELISA.  mAb7h12 may be a useful new tool for evaluating a child in whom a diagnosis of CACP is being considered.  Failure of mAb7h12 to immunodetect lubricin in a serum sample would be consistent with the diagnosis and might prompt confirmation by mutation screening.  Although we have failed to immunodetect lubricin in all CACP serum samples studied thus far, it is possible that some disease-causing mutations (e.g. missense mutations) will affect lubricin’s biologic activity but not its abundance.  Therefore, the presence of immunodectable lubricin in a child suspected of having CACP should not be used to exclude the diagnosis.


	Since acquired alterations of lubricin abundance have been postulated to occur in traumatic and inflammatory joint diseases, mAb7h12 may also have utility in measuring lubricin abundance as a biomarker for disease activity or progression in these more common joint diseases.
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