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“Extracellular calcium-sensing receptor stimulates IL-11 secretion which repairs
damaged intestinal barrier functions”.

The cells which line the intestine, absorptive epithelial cells, form attachements that
provide a barrier from noxious substances in the gut lumen. These epithelial cells sit
above another cell type, myofibroblasts, which can secrete growth factors and other
molecules to increase the ability of the epithelial cells to work as a barrier. We have
discovered that stimulating a receptor, the extracellular calcium-sensing receptor (CaSR)
on the subepithelial myofibroblasts induces the synthesis and secretion of IL-11, a
molecule which enhances the repair and recovery of damaged intestine. When we
stimulate the CaSR on the intestinal epithelia we cause the production of the receptor for
IL-11. This year we made the novel finding that CaSR stimulation of these
myofibroblasts that produce IL-11 causes the synthesis and secretion of a different family
of molecules called secreted Wnt antagonists. We have further discovered that one of
these antagonists, Dkk-1, which turns off the genes required for cell proliferation in the
gut, will also stimulate repair and recovery of a damaged intestine. We went on to show
that CaSR stimulation of the intestine increased the production of the receptor for Dkk-1,
called LRP6. This new axis of IL-11 and Dkk-1 produced from the sub-epithelia by
CaSR activation and a choreographed production by the CaSR on the intestinal cells of
the IL-11 receptor and LRP6 represents a new potentially therapeutic axis to repair
damaged intestine. Our novel findings that we can induce the secretion of inhibitors of
Whnt signaling such as Dkk-1 which will improve the barrier capacity of the intestine has
revealed a new mechanism to regulate the intestinal stem cell niche micro-environment
and promote intestinal differentiation. In parallel with these experiments we also
discovered that CaSR activation of the intestinal epithelia alone stimulated the production
of an unfolded protein called CHOP, which we discovered when it was complexed as a
dimer or oligomer, could directly regulate absorptive epithelial differentiation.
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