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Semaphorin3A (SEMAS3A) is known to regulate diverse biological functions. In the
mammalian adult kidneys, SEMAB3A is expressed in podocytes and tubular cells, and is
associated with renal diseases. However, the pathophysiological roles of the SEMAS3A in
renal diseases are still unclear. In this study, we investigated pathological roles of
SEMASA signaling on podocyte injury by using a doxorubicin (Dox)-induced mouse
model and examined the therapeutic effect of SEMA3A-inhibitor (SEMA3A-I). We
demonstrated that Dox treatment increased the SEMAS3A expression in podocytes,
albuminuria and podocyte apoptosis, all of which were attenuated with SEMAS3A-I
treatment. In addition, c-Jun N-terminal kinase (JNK), known as the target of SEMAS3A
signaling, was activated in mouse podocytes with Dox injection while SEMA3A-I
partially blocked the activation. In vitro analysis, recombinant SEMAS3A caused podocyte
apoptosis as well as the activation of JNK signaling while SEMA3A-I ameliorated Dox-
induced podocyte apoptosis. In addition, JNK inhibitor, SP600125, attenuated SEMA3A-
induced podocyte apoptosis, indicating that JNK pathway would be involved in
SEMAB3A-induced podocyte apoptosis. The analysis of human urine samples revealed a
positive correlation between urinary SEMAB3A levels and proteinuria, suggesting that
SEMAB3A plays an important role on podocyte injury. In conclusion, we revealed the
essential role of SEMAS3A on the pathogenesis of podocyte injury and SEMA3A-T might
the therapeutic option to treat against podocyte injury.
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