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The analyses of glomerular filtration system and epithelial barrier using
genetical ly-engineered mice
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Recent studies have demonstrated that podocytes in the kidney glomerulus play a
crucial role in blood filtration and in the pathogenesis of proteinuria and glomerular sclerosis;
however, the molecular mechanisms that organize the podocyte filtration barrier are not fully understood.
We suggest that tight junction protein 1 (Tjpl or Z0-1), which is encoded by Tjpl gene, plays an
essential role in establishing the podocyte filtration barrier. The podocyte-specific deletion of Tjpl
down-regulated the expression of podocyte membrane proteins, impaired the interdigitation of the foot
processes and the formation of the slit diaphragm, resulting in glomerular dysfunction. We found the
possibility that podocyte filtration barrier requires the integration of two independent units, the

pre-existing epithelial junction components and the newly synthesized podocyte-specific components, at
the final stage in glomerular morphogenesis, for which Tjpl is indispensable.
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