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About 50 to 60% of lung cancer patients have mutations in their EGFR or KRAS genes. The
tyrosine kinase inhibitor has generally been used as a therapeutic agent for non-small cell lung
cancer (NSCLC) with the EGFR gene mutation. At this time, however, there are no targeting
agents for NSCLC with the KRAS gene mutation. KRAS gene mutant NSCLCs are histologically
heterogeneous and have clinical features showing resistance to chemotherapies and these
patients have short overall survival rates. Consequently, we are attempting to develop a novel
therapeutic strategy by establishing mouse models of heterogeneous lung adenocarcinoma with
the KRAS gene mutation.

Within a 3-year research period, we intend to identify the principal molecules that induce
heterogeneity in lung adenocarcinoma, which are associated with the KRAS gene mutation.
Furthermore, we intend to develop novel therapeutic targets and/or biomarkers in lung
adenocarcinoma. We developed syngeneic mouse models based on a combination of the organoid
3D culture technique and the inoculation of oncogene-expressed lung cells into the syngeneic
mice. We isolated the lung cells from the mice and maintained these cells as organoids under 3D
culture conditions. Those cells were then infected with retroviruses expressing KRASG12V.
Heterogeneous tumors formed in the syngeneic mice when we inoculated the KRASG12V-
expressing cells into the lungs, renal sub-capsules, or subcutaneous tissues of the syngeneic
mice. The tumors histologically resembled human lung adenocarcinomas. In order to identify the
key molecules that form heterogeneous tumors driven by the KRASG12V, we are investigating the
characteristics of the tumor-initiating cells that we have established. Additionally, we are analyzing
the expression of the candidate molecules in our mouse tumors and in clinical samples.
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Novel Therapeutic Targets and Biomarkers in Heterogeneous Lung Adenocarcinoma with the KRAS Gene Mutation

1. HIREBRFROBE

EGFR $5U\& KRAS BIEFEEIIMMNA DK 50-60%Z#H S4L, Ras U J FILEED FDFEHIE N A 5N 5, EGFREBEFE
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DA ZHBRIT. BLU . ESTAHEOEEIZ DL TEITEITL. KRasG12V [ZE TR —HESE AR INE-HDAXT LA
BABRFOREET> =0 Tz TIRETILLIHNABREY L TILIZE T DBEEAFORBEMITL EBDFHIEBBED-OHDIEWN
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About 50 to 60% of lung cancer patients have mutations in their EGFR or KRAS genes. The tyrosine kinase inhibitor has generally
been used as a therapeutic agent for non—small cell lung cancer (NSCLC) with the EGFR gene mutation. At this time, however, there
are no targeting agents for NSCLC with the KRAS gene mutation. KRAS gene mutant NSCLCs are histologically heterogeneous and
have clinical features showing resistance to chemotherapies and these patients have short overall survival rates. Consequently, we
are attempting to develop a novel therapeutic strategy by establishing mouse models of heterogeneous lung adenocarcinoma with the
KRAS gene mutation.

Within a 3—year research period, we intend to identify the principal molecules that induce heterogeneity in lung adenocarcinoma, which
are associated with the KRAS gene mutation. Furthermore, we intend to develop novel therapeutic targets and/or biomarkers in lung
adenocarcinoma. We developed syngeneic mouse models based on a combination of the organoid 3D culture technique and the
inoculation of oncogene—expressed lung cells into the syngeneic mice. We isolated the lung cells from the mice and maintained these
cells as organoids under 3D culture conditions. Those cells were then infected with retroviruses expressing KRASG12V.
Heterogeneous tumors formed in the syngeneic mice when we inoculated the KRASG12V-expressing cells into the lungs, renal sub—
capsules, or subcutaneous tissues of the syngeneic mice. The tumors histologically resembled human lung adenocarcinomas. In order
to identify the key molecules that form heterogeneous tumors driven by the KRASG12V, we are investigating the characteristics of
the tumor—initiating cells that we have established. Additionally, we are analyzing the expression of the candidate molecules in our
mouse tumors and in clinical samples.
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