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G protein-coupled receptors (GPCRs) form one of the biggest membrane protein families, which
transduce the external cellular signal to intracellular signaling. There still remain ~100 GPCRs
whose ligands have not been identified, thus called “orphan GPCRs”. Given that GPCRs are
an important class of molecular targets and approximately 34% of FDA-approved drugs target
108 GPCRs, we performed a CRISPR-Cas9 mediated dropout screen to identify GPCRs that
are essential for cancer cell survival. Surprisingly, this identified as many as 26 non-olfactory
GPCRs including 15 orphan receptors and 26 olfactory GPCRs, suggesting that there still
remains many GPCR that have not been recognized as cancer targets.

In addition, deorphanization of orphan receptors will provide us with a valuable opportunity
to pharmacologically regulate cancer-associated signaling via GPCRs. To address this goal,
we developed novel biosensors and optimized them for high-throughput screens (HTSs). We
will use these biosensors for as well as >5,000 plasma samples from patients with a variety of
cancers to perform comprehensive HTSs to identify ligands of orphan receptors.

Atthe same time, we have partly validated the results from our CRISPR screen using individual
CRISPR-gRNAs targeting 26+26 GPCRs and evaluate the molecular and biological effects of
each GPCR knockout by measuring cellular proliferation and analyzing gene expression profile
and intracellular signaling. For promising GPCR, we will develop monoclonal antibodies and
similarly test the molecular and biological effects in vitro. With a combination of promising
GPCRs and antibodies, we will move on to preclinical trials in vivo using cell-line/patient-
derived xenograft models and test the efficacy of antibodies as therapeutic strategies against
cancers.

To summarize, our interdisciplinary study of bioelectronics and cancer biology will lead to

the establishment of novel cancer therapies and biomarkers for cancers.
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