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The present study was carried out in order to elarify the molecular mechanism that was
related to glomerular injuries, based on the results of comprehensive gene analyses in the
kidney tissues of glomerulonephritis using DNA microarray, and to identify new functional
molecules and their molecular function. Moreover, the project aimed to establish them as
clinical biomarkers for understanding the condition of renal diseases.

SM22a, which was focused on as a gene up-regulated during the development of
glomerulonephritis in the comprehensive gene analysis using DNA micrearray, had been
found to express in epithelial cells of injured glomeruli. There observed cells, which were
stained with anti-SM22a and/or anti-podocalyxin (podocyte-specific marker). Moreover,
SM22a was detected in podocytes that loss nephrin expression by a double staining with
anti-mephrin, which was another podocyte-specific marker. SM22a was not detected in
glomeruli in normal control mice and rats. It was suggested that SM22a was a molecule that
newly appeared during the inflammatory phenotypic change of podocytes. And, it has been
revealed that SM22a appeared in not only the glomerular injury, but also in interstitial cells
by the long-term observation of crescent forming glomerulonephritis model, preceding to the
interstitial injury. By the observation with an immunoelectron microscopy (immuno-gold
method), SM22a was detected in parts where the foot process of podocytes had fused.

Then, to examine the specificity of SM22a expression, its expression profiles were
analysed in 3 kinds of renal injury models: 1) Ischemicreperfusion (I/R) model, which
showed only tubulointerstitial injury, 2) 5/6 nephrectomised model, which presented focal
segmental glomerulosclerosis late after interstitial injury, 3) Puromycine aminonucleoside
nephrosis (PAN), which showed transient podocyte injury. SM22a was expressed in
interstitial cells of the I/R model, first in interstitial cells and later in glomerular epithelial
cells of the 5/6 nephrectomised model, and only in glomerular epithelial cells of the PAN.
Thus, it may be possible to assume SM22a as a marker, which present the specific disease
condition before obvious morphologic changes caused by renal damages. Then, to examine
the function of SM22a expression, analyses has been started focusing on the difference of the |
development, the progression and the histological changes of the glomerulonephritis using
anti-GBM nephritis between SM22a-knockout mice and control mice.

Moreover, SM22a was also detected in human glomerular diseases, and the relationship
of its expression to severity of glomerular epithelial cell damage has been analyzed. In
addition, several kinds of specific antibodies have been established in order to set up the
system that can detect this molecule in urine. Its application as the biomarker of the human

kidney disease is now under consideration.
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