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II. 成果の概要（総括研究報告） 
和文 

ヒト骨格筋筋芽細胞に不死化関連遺伝子を導入することで不死化に成功した. また胎児型横紋筋肉腫

および胞巣型横紋筋肉腫に特異的な変異遺伝子を導入し, 各組織型の横紋筋肉腫発がんモデルの構築

に成功した. 構築した横紋筋肉腫モデル細胞の in vitro での増殖能, colony formation 形成能, nude 
mouse および SCID mouse の皮下における in vivo 腫瘍形成能の評価を行い, 発がん能があることが

確認された. pooled shRNA ライブラリーをレトロウイルス感染を用いて, 樹立した横紋筋肉腫細胞

および isogenic control 細胞に導入し, ネガティブスクリーニングを行った. 横紋筋肉腫の特異的遺伝

子変異によってもたらされる分子標的候補遺伝子およびシグナル伝達経路を数種類同定することに成

功した. 肺がん研究において EGFR ΔE746-A750 変異株 (PC9), EGFR L858R_T790M 変異株 
(NCI-H1975), EML4-ALK 陽性株 (NCI-H2228), CCDC6-RET 陽性株 (LC-2/ad), SLC34A2-ROS1
陽性株 (HCC78)を用いて, 分子標的治療薬の投与下で shRNA ライブラリースクリーニングを行うこ

とを予定している. EGFR 変異株にゲフィチニブ, EGFR L858R_T790M 変異株に AZD9291 (3rd 
generation TKI), ALK fusion, ROS1 fusion 陽性株にクリゾチニブ, RET fusion 陽性株にバンデタニ

ブを用いた薬剤投与実験を行い, Alamar Blue assay によりそれぞれの薬に対する用量反応曲線を描

き, IC20 および IC50 を算出した. 最適な分子標的の組み合わせを判定するために vector backbone を

改良し dual shRNA plasmid を作成した. さらに約 80 種類のチロシンキナーゼを標的とした shRNA
約 500 種類 (6 配列/遺伝子)を各クローニングサイトにクローニングし pooled dual shRNA ライブラ

リーを構築した. 
 

英文 
Human skeletal muscle myoblast was immortalized by transducing several genes related to 
immortalization. Rhabdomyosarcoma model was established by transducing certain genes 
related to embryonal or alveolar subtype of rhabdomyosarcoma. Established rhabdomyosarcoma 
cells were subjected to in vitro proliferation assay, colony formation assay and in vivo tumor 
formation assay in the subcutaneous of nude mouse and SCID mouse, and we confirmed the 
tumor formation activity of the established cell. Pooled shRNA library was transduced by 
retroviral infection into established rhabdomyosarcoma cell and isogenic control cell, and 
negative screening was performed to identify the targetable gene and signaling pathway which 
the established rhabdomyosarcoma cell depends on. As the result of the screening, we succeeded 
in identifying several candidates of targetable genes. In lung cancer project, we plan to perform 
shRNA library screen under the treatment of molecular targeted drugs in EGFR ΔE746-A750 
mutant cell line (PC9), EGFR L858R_T790M mutant cell line (NCI-H1975), EML4-ALK positive 
cell line (NCI-H2228), CCDC6-RET positive cell line (LC-2/ad), SLC34A2-ROS1 positive cell line 
(HCC78). EGFR mutant cell was treated with gefitinib, EGFR L858R_T790M mutant was 
treated with AZD9291 (3rd generation TKI), ALK fusion or ROS1 fusion positive cell lines were 
treated with crizotinib, and RET fusion positive cell line was treated with vandetanib and 
calculated IC20 and IC50 drawing dose-response curve by Alamar Blue assay. To discover the 
best combination of molecular targeted drugs, we improved the vector backbone and develop dual 
shRNA plasmid. Furthermore, 500 shRNAs targeting 80 types of tyrosine kinases (6 shRNA/gene) 
were cloned into each cloning site and developed a dual shRNA library. 
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