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The receptor tyrosine kinase-like orphan receptor 1 (ROR1) sustains prosurvival signaling
directly downstream of the lineage-survival oncogene TTF-1 in lung adenocarcinoma. ROR1 also
facilitates the interaction of CAVIN1 and CAV1 at the plasma membrane in a kinase activity-
independent manner, which in turn sustains caveolae formation and prosurvival signaling
towards AKT through multiple RTKs via its scaffold function for CAVIN1 and CAV1 in lung
adenocarcinoma. Novel therapeutic strategies to inhibit the scaffold function of ROR1 and
thereby attack the cancer’s ‘Achilles heel’ may prove effective against this devastating cancer.

The aim of this research is to develop the ROR1-specific inhibitor and functional antibody in
order to inhibit the ROR1 kinase activity-dependent and/or -independent function in lung cancer.
Previously, we performed a high-throughput AlphaScreen assay for discovering small-molecule
inhibitors of ROR1 kinase activity or ROR1-CAVIN1/CAV1 protein-protein interaction in vitro.
In this study, we selected 23 compounds as those that deserve further proof-of-concept (POC)

evaluation, and conducted POC studies such as cell proliferation assay, kinase activity assay, and
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binding assay using lung adenocarcinoma cells. As a result, we found that 6 compounds have the
ability to inhibit cell growth and ROR1-CAV1 interaction. We also found that 14 compounds have
an ability to inhibit cell growth and ROR1-CAVIN1 interaction.

In addition, we have identified a new RORI1-interacting protein, which is involved in
prosurvival signaling in lung adenocarcinoma. Development and optimization of a high-
throughput screening assay based on AlphaScreen technology using each recombinant protein
was Initiated aiming at discovery of small molecules that can disrupt interactions between ROR1
and the ROR1-interacting protein. We also started establishing a screening system to be used for
the secondary screening. To this end, we are currently establishing a cell-based system, which
can monitor disruption of binding between ROR1 and the ROR1-interacting protein.

Furthermore, we evaluated a panel of anti-ROR1 monoclonal antibodies to utilize ROR1 as a
molecular target for an antibody-based therapeutics by taking advantage of the characteristics
of ROR1 as an oncofetal antigen. Flow cytometric analysis and immunoprecipitation assay were
conducted to evaluate the anti ROR1 monoclonal antibodies. As a result, we successfully obtained
multiple anti-ROR1 monoclonal antibodies with high reactivity and selectivity to lung

adenocarcinoma cells.
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