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Background: (Pro)renin receptor [(P)RRI], a receptor for prorenin and renin, is related to both
the renin-angiotensin system and vacuolar H+-ATPase (V-ATPase) with various functions
including stimulation of cell proliferation. (P)RR is implicated in the pathophysiology of diabetes
mellitus and cancer. Receptors for insulin, insulin receptor (IR) and insulin-like growth factor 1
receptor (IGF1R), are overexpressed in most human breast cancer, and activate the
phosphoinositide 3-kinase (PISK)/AKT and the mitogen-activated protein kinase (MAPK)
signaling pathways. Insulin is a risk factor for breast cancer in obesity and diabetes mellitus.
Both insulin signaling and (P)RR have contributed to tumor cell homeostasis. However, the
relationship between (P)RR expression and insulin has not been assessed.

Aim: The aim of the present study was to clarify the role of (P)RR in the insulin-mediated
proliferation of breast cancer cells and an interaction between (P)RR and the AKT signaling
pathway.

Methods: Effects of insulin were investigated in MCF-7, a human breast cancer cell line, by cell
proliferation assay and molecular analysis. The expression of (P)RR and AKT was suppressed by
gene-specific small interfering RNAs (siRNAs).

Results: Insulin stimulated cell viability, the protein expression of (P)RR, and soluble (P)RR
secretion to the culture medium. In contrast to the protein expression, the (PPRR mRNA
expression was not changed by insulin. Autophagy-related proteins, LC3-II and p62, were also
accumulated by insulin. Suppression of (P)RR expression by siRNA significantly decreased cell
number of MCF-7 in both the presence and the absence of insulin. Suppression of (P)RR
expression reduced AKT phosphorylation and accumulated LC3-II protein. In turn, suppression
of AKT expression by siRNA significantly decreased cell number, and expression of full-length
(P)RR protein and (P)RR mRNA in MCF-7 cells, suggesting the presence of the interaction
between (P)RR and AKT. Additive effect on cell viability was not observed by dual silencing of
(P)RR and AKT.

Conclusion: The present study shows that insulin increases the protein levels of (P)RR, possibly
via the inhibition of autophagy mediated by the AKT signaling pathway. Moreover, I have found
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an interaction between (P)RR and the AKT signaling pathway in the cell proliferation of breast
cancer cells. The relationship between (P)RR and the AKT signaling pathway may be a novel
target of the treatment of breast cancers.
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