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Abstract

The Hedgehog signaling pathway is an evolutionarily conserved pathway essential in early embryonic development. It was previously demonstrated in the chicken neural
tube that the secreted protein, sPDZD2, can negatively regulate the Hedgehog signaling pathway; however, how it achieves its negative regulation is unclear. GPR161, a cell
surface receptor, has also been identified as a negative regulator and attenuator of Hedgehog signaling by activating protein kinase A (PKA) through upregulating cyclic
AMP (cAMP). The activated PKA then phosphorylates the GLI3 transcription factor, promoting its processing into the truncated, repressor form. Because of their similar
regulatory roles, mechanisms of regulation, and the close proximity of expression patterns in mouse embryos, it is hypothesized that sPDZD2 exerts its negative regulation
on Hedgehog signaling through binding to GPR161. In this project, the interaction between sPDZD2 and GPR161 is characterized. Co-immunoprecipitation assay identified
and demonstrated the protein-protein interaction, and co-immunoprecipitation between v5-sPDZD2 and deletion mutants of myc-GPR161 further demonstrated the
interaction interface between v5-sPDZD2 and myc-GPR161. The C3H10T1/2 mouse embryonic fibroblast cell line is utilized to knockout Gpr161 by CRISPR/Cas9-based
genome editing, such that downstream regulators of the pathway can be further characterized. The negative regulation exerted by the sPDZD2-GPR161 interaction is
expected to be important in early embryonic development, and would be able to provide insights into drug target identification in cancer treatment.
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The link between GPR161 and sPDZD2 is drawn by the two disease loci identified in CRISPR/Cas9-mediated deletion of Gprl61’s third exon by targeting flanking intron regions
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signaling and regulatory mechanisms, as well as their proximity of expression patterns. e Downstream characterizations of sPDZD2’s regulation of Hh signaling to be done in the
absence of GPR161.
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