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HRE : 3-O-sulfated Heparan Sulfate and FGFR2b Signaling Control Progenitor Expansion During Salivary Gland Development

BE'E . Stem/progenitor cell therapy has been proposed to repair the permanent radiation damage to salivary glands that occurs during therapy for head and neck cancer.
A biopsy would be used to expand the resident stem/progenitor cells in vitro for autologous transplantation. Expanding salivary stem/progenitors in culture for
transplantation is an important step. Fibroblast growth factor (FGFR) signaling is critical for salivary stem/progenitor cell expansion during embryonic organogenesis and
heparan sulfate proteoglycan co-receptors are required for FGFR signaling. The exquisite control of growth factor function by heparan sulfate (HS) is dictated by the
tremendous structural heterogeneity of sulfated modifications. It is not known how specific HS structures control growth factor-dependent progenitor expansion during
organogenesis. Epithelial KIT+ progenitors are important for development and regeneration of salivary glands but the mechanisms by which KIT+ progenitors generate
these branching tissues are not well understood. Using fetal salivary gland development, we show that signals from the mesenchyme stimulate both FGFR2b and KIT
signaling to expand distal KIT+ progenitors. We also isolated KIT+ progenitors and profiled expression of HS biosynthetic enzymes. Enzymes generating a specific type
of 3-O-sulfated-HS (3-O-HS) are enriched, and FGF10/FGFR2b signaling directly regulates their expression. Bioengineered 3-O-HS binds FGFR2b and stabilizes
FGF10/FGFR2b complexes in a receptor- and growth factor-specific manner. Rapid autocrine feedback increases 3-O-HS, KIT and progenitor expansion. Knockdown of
multiple Hs3st isoforms limits fetal progenitor expansion, but is rescued with bioengineered 3-O-HS. Rapidly altering a specific 3-O-sulfated epitope provides a cellular
mechanism to modulate the response to FGFR2b signaling and control progenitor expansion. 3-O-HS may expand KIT+ progenitors in vitro for regenerative therapy.
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