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Lung cancer is a leading cause of cancer-related death worldwide. Recent molecular profiling of
lung cancer identified multiple molecular alterations such as gene mutations or gene expression
alterations. However, the connection between molecular alterations and the phenotype of lung
cancer cells has not been well clarified.

To clarify the connection, we performed the experiments using a patient-derived lung cancer
organoid library as addressed below.

1. Niche dependency analysis.

To clarify the cell-intrinsic pathway dependency of lung cancer cells, we performed a niche
dependency analysis, in which growth factors or inhibitors of key signal pathways are added or
depleted from the culture medium and the proliferation of lung cancer organoids was examined in
vitro. Through the niche dependency analysis, we clarified the histological subtype-specific niche
dependency patterns. To clarify the molecular mechanisms to determine niche dependency
patterns, we are trying to prospectively evaluate the mechanism using CRISPR/Cas9 guided gene
engineering.

2. CRISPR/Cas9 gene knockout library.

To clarify the essential genes for the proliferation of lung cancer cells, we performed experiments
using the CRISPR/Cas9 gene knockout library. We performed the kinase knockout library
screening for lung adenocarcinoma and transcription factor knockout screening for small cell lung
cancer. We found several genes which are important for the proliferation of lung cancer cells.

3. In vitro and in vivo evaluation of identified therapeutic vulnerabilities. Through the
aforementioned experiments, we identified several therapeutic vulnerabilities of lung cancer. To
evaluate whether targeting such vulnerabilities are rationale approach for lung cancer treatment,
we are performing in vitro drug sensitivity assay and in vivo mouse xenograft experiments.
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Lung cancer is a leading cause of cancer—related death worldwide. Recent molecular profiling of lung cancer identified multiple
molecular alterations such as gene mutations or gene expression alterations. However, the connection between molecular alterations
and the phenotype of lung cancer cells has not been well clarified.

To clarify the connection, we performed the experiments using a patient—derived lung cancer organoid library as addressed below.

1. Niche dependency analysis.

To clarify the cell-intrinsic pathway dependency of lung cancer cells, we performed a niche dependency analysis, in which growth
factors or inhibitors of key signal pathways are added or depleted from the culture medium and the proliferation of lung cancer
organoids was examined in vitro. Through the niche dependency analysis, we clarified the histological subtype—specific niche
dependency patterns. To clarify the molecular mechanisms to determine niche dependency patterns, we are trying to prospectively
evaluate the mechanism using CRISPR/Cas9 guided gene engineering.

2. CRISPR/Cas9 gene knockout library.

To clarify the essential genes for the proliferation of lung cancer cells, we performed experiments using the CRISPR/Cas9 gene
knockout library. We performed the kinase knockout library screening for lung adenocarcinoma and transcription factor knockout
screening for small cell lung cancer. We found several genes which are important for the proliferation of lung cancer cells.

3. In vitro and in vivo evaluation of identified therapeutic vulnerabilities. Through the aforementioned experiments, we identified
several therapeutic vulnerabilities of lung cancer. To evaluate whether targeting such vulnerabilities are rationale approach for lung
cancer treatment, we are performing in vitro drug sensitivity assay and in vivo mouse xenograft experiments.
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