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Elucidation of regulatory mechanisms of GLI transcription factors in Hh signaling
using mouse point mutations in Sufu
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Hedgehog signaling (Hh) has important roles in fetal development and diseases.
SUFU is a cytoplasmic component of Hh signaling and is known to regulate the primary transcription
factors, GLI1 and GLI2 activators and GLI3 repressor. However, little is known about the protein function
of SUFU. In this project, we analyzed originally-developed mutant mice carrying point mutations in the
Sufu gene, and found that SUFU played a central role in demarcating its regulatory actions of GLI1/2
activator and GLI3 repressor.
In addition, we found that translation reinitiation unexpectedly occurred in Gli3 knockout cell lines
created by a gnome-editing technology, CRISPR-Cas9 system. We propose that translation reinitiation is
recognized as a critical regulatory mechanism for gene expression as a new paradigm of the central dogma
and possible future application to the gene therapy.
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