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Endoplasmic reticulum (ER) stress transducers recognize unfolded proteins accumulated in ER and transduce
signals from ER to cytoplasm or nucleus. The signaling is involved not only in dealing with unfolded proteins but
also in biological regulation including differentiation of various cells. One of ER stress transducers BBF2ZH7, an
ER-resident transmembrane transcription factor is processed at the transmembrane region to cytoplasmic N-terminus
containing a basic leucine zipper domain and luminal C-terminus in response to ER stress or differentiation stimuli.
Cleaved N-terminus promotes transcription of Sec23a, which is involved in ER-Golgi trafficking. However, the fate
and functions of luminal C-terminus after the cleavage are not known at all. Previously, we generated Bbf2h7
deficient (Bbf2h7-/-) mice. The mice exhibited severe chondrodysplasia involving impaired secretion of extracellular
matrix proteins from ER to extracellular spaces caused by significant decrease of Sec23a expression. Interestingly,
the number of chondrocytes was dramatically reduced in Bbf2h7-/- cartilage and cell growth of primary cultured
Bbf2h7-/- chondrocytes were inhibited, but the reasons were not defined. In the present study, we found BBF2H7
C-terminus was secreted from ER lumen of chondrocytes to extracellular spaces via vesicular transport system and
exocytosis. The culture medium containing the C-terminus promoted cell growth of chondrocytes and the effects
were canceled by absorption of the C-terminus by anti-BBF2H7 antibody from the medium. We demonstrated that
secreted BBF2H7 C-terminus directly binds to both indian hedgehog and its receptor Patched-1, and facilitates
complex formation of ligand-receptor followed by activation of hedgehog signaling, thereby promoted proliferation
of neighboring chondrocytes. Our findings provide novel bidirectional functions of ER stress transducer in
proliferation and differentiation of chondrocytes during growth of developing cartilage.

We also investigated the molecular mechanisms of transcriptional activation of Bbf2h7. We demonstrated that Sox9, a
master regulator for chondrocyte differentiation binds to Sox9-binding site in the Bbf2h7 promoter region and promotes
the expression of BBF2H7 during chondrogenesis. Taken together, Sox9 binds to Sox9-binding site in Bbf2h7
promoter to promote expression of Bbf2h7 followed by accelerating cartilage matrix protein secretion through the
activation of BBF2H7-Sec23a pathway.




