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This study aims to uncover regulatory mechanisms of chronic inflammation controlled by RNA decay in innate
immunity. We have previously identified an RNase called Regnase-1, which degrades inflammatory mRNAs
such as IL-6 in macrophages, and identified that this molecule is important for the suppression of autoimmunity
in mice. In this project, we aim to identify molecular mechanisms underlying regulation of inflammation by
Regnase-1 and relating molecules, and novel mechanisms controlling TLR-mediated cytokine mRNA
expression.

Chronic inflammation involves immune and non-immune cells, and will develop complex pathology such as
anemia. However, the mechanisms of anemia caused by chronic inflammation has not been well defined.
Interestingly, Regnase-1-defiicient (Regnase-17-) mice develop severe anemia.

In this fiscal year, we investigated the roles of Regnase-1 in controlling anemia. Regnase-1~- mice as well as
Regnase-17" mice lacking lymphocytes by Rag2 deficiency developed iron-deficiency anemia. Furthermore,
these mutant mice showed severe decrease in organ iron. We found that genetic ablation of Regnase-1 in the
intestinal epithelial cells leads to iron deficiency anemia, suggesting that Regnase-1 participates in the regulation
of iron metabolism in the intestinal epithelium. Moreover, intraperitoneal iron administration to Regnase-17"-
mice reversed the iron deficiency anemia, suggesting a defect in intestinal iron uptake. These findings motivated
us to investigate the role of Regnase-1 in the duodenum, where dietary iron uptake mainly takes place.
Transcriptome analysis of the duodenum revealed a novel target of Regnase-1 associated with the regulation of
dietary iron uptake; Egln3 mRNA, which encodes PHD3 protein. Indeed, the expression of PHD3 (EgIn3)-
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regulated iron transporter genes were impaired in Regnase-17- duodenum. Abrogation of EgIn3 activity in

Regnase-17- mice ameliorates the anemia and iron deficiency, suggesting that Regnase-1-mediated EgIn3

MRNA decay is essential for the regulation of dietary iron uptake. These data demonstrate that Regnase-1

negatively regulate the expression of PHD3, which destabilizes HIF2a, a transcription factor responsible for

controlling iron uptake. Furthermore, Regnase-1 itself is induced by HIF2a, indicating that the positive feedback

of Regnase-1, PHD3 and HIF2aregulates intestinal iron uptake. These results demonstrate that Regnsae-1

expresses not only in immune cells, but also in nonimmune cells such as intestinal epithelial cells, and controls

complex pathologies of chronic inflammation such as anemia. This study might lead to the understanding of

human anemic diseases and development of novel therapeutic approaches.
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