RGMc-selective antibodies modulate iron homeostasis in vivo
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Abstract

Currently approved treatments for anemia, including intravenous iron and erythropoiesis stimulating agents (ESA’s), are suboptimal, and have been associated with significant safety risks. Hepcidin, a peptide produced by the
liver, acts as a negative regulator of systemic iron availability by inducing the degradation of the iron exporter protein, ferroportin. Hepcidin levels are elevated by inflammation, which leads to functional iron deficiency and
iron-restricted anemia in many disease settings. Repulsive Guidance Molecule c (RGMc) is a liver-expressed BMP co-receptor that is required for BMP-6 induction of hepcidin expression in the liver. By targeting RGMc and
blocking BMP-6 signaling it is possible to modulate hepcidin levels and potentially overcome disease associated iron restriction, while minimizing possible toxicities associated with systemic inhibition of the RGMa/b axis. In
this study, highly RGMc-selective antibodies were discovered , affinity matured, and shown to block BMP-6 interaction with RGMc, selectively repressing the BMP6-hepcidin axis and durably increasing the availability of iron.
The resulting high affinity RGMc antibodies had no detectable cross-reactivity with other protein family members, RGMa or RGMb. A model for target selectivity of these antibodies was generated using Hydrogen-Duterium
exchange (HDX) mapping and revealed that one subset of the antibodies had an epitope in the BMP binding domain of RGMc. By selectively targeting BMP-6 signaling in the liver there is an opportunity to treat iron
restricted anemias in a variety of chronic inflammatory diseases.
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Figure 6. SR-RC-AB9 bmds RGMc in the BMP binding domain
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