Poster No. 6


Title:
Therapeutic Reversal of IgA Nephropathy (IgAN)
Authors:
Andrew Plaut, Jiazhou Qiu, Peter Bonis, Monika Pilichowska
Presented by:
Andrew Plaut
Department(s):
Department of Medicine and Department of Pathology, Tufts–New England Medical Center

Abstract: 

We are developing a potential treatment for IgA nephropathy, a common glomerulopathy of varying severity that can lead to disorders in renal function and, at its end stage, the need for renal transplantation. IgA nephropathy is of worldwide distribution, and the clinical features of the disease vary in severity from asymptomatic hematuria to a rapidly progressive glomerulonephritis. The prevalence of the disease is high in the U.S., but is highest in Asia. Deposits of underglycosylated IgA1 protein in the renal glomeruli apparently cause the illness, and this protein is dominant in kidney biopsies of patients. Symptoms appear to arise from inflammatory responses to these deposits, but the key mechanisms of renal injury are incompletely understood.  Current therapies are considered only marginally effective, and this is regarded as essentially an untreatable renal illness. Our goal is to reverse the kidney by IgA removal, with restoration of renal function. 

Our proposed treatment involves infusing recombinant bacterial IgA proteases. These are bacterial enzymes that defend microorganisms against the host mucosal immune system, which is largely based on secretory IgA antibodies. The IgA proteases have extraordinarily restricted substrate specificity for human IgA1 immunoglobulins, the IgA isotype that accumulates in the kidneys of patients with IgA nephropathy. Taken as a group, IgA proteases differ in catalytic mechanism, with serine-type, metallo- and sulfhydryl proteases all represented, but all share specificity for human IgA1 as substrate. They all cleave in the hinge region of the heavy chain of human IgA1, invariably after proline. IgA2 proteins are not cleaved. Most of these enzymes have been cloned, and are easily purified from bacterial culture. We have introduced some modifications to facilitate purification and to allow identification of the protease in the serum of our animal models. 

With colleagues at Case-Western Reserve School of Medicine, Drs. Michael Lamm and Stephen Emancipator, we have designed and tested a mouse model for IgA deposition in which human IgA1 proteins are given intravenously to mice in the form of immune complexes (mouse IgA is insusceptible to these enzymes). These complexes deposit into the glomerular mesangium. We have now shown that infusion of IgA protease of the gram-negative microorganism Haemophilus influenzae substantially reduces the glomerular burden of IgA in this model. We now plan similar experiments with the new world monkey, the marmoset. Our long-term objective is to use IgA proteases to clear IgA1 deposits from the human kidney, with the major goal to restore renal function, or to prevent its progression. 

To date our major effort has been in developing the IgA1 removal strategy outlined above. Additional efforts are in establishing methods for diagnosis of IgA nephropathy without invasive renal biopsies. 
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