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Metレセプター過剰発現に基づく悪性中⽪腫の治療とNK4による制癌の⾄適化 Research Project

Project/Area Number 18015031

Research Category Grant-in-Aid for Scientific Research on Priority Areas

Allocation Type Single-year Grants

Review Section Biological Sciences

Research Institution Kanazawa University (2007) 
Osaka University (2006)

Principal Investigator 松本 邦夫   Kanazawa University, がん研究所, 教授 (90201780)

Co-Investigator(Kenkyū-
buntansha)

中村 隆弘  ⾦沢⼤学, がん研究所, 助教 (70414018)

Project Period (FY) 2006 – 2007

Project Status Completed (Fiscal Year 2007)

Budget Amount *help ¥10,100,000 (Direct Cost: ¥10,100,000)
Fiscal Year 2007: ¥5,100,000 (Direct Cost: ¥5,100,000) 
Fiscal Year 2006: ¥5,000,000 (Direct Cost: ¥5,000,000)

Keywords HGF / Met / 悪性中⽪種 / 転移 / 浸潤 / 腫瘍⾎管新⽣ / NK4 / 分⼦標的治療剤

Research Abstract 私達はHGFアンタゴニストとしてNK4を⾒いだすとともに、NK4は⾎管新⽣阻害作⽤も有する2機能性分⼦として、複数の癌に対して浸潤・転移阻害、成⻑阻
害、延命といった制癌作⽤を発揮することを明らかにした。本研究は悪性中⽪腫に対するNK4の制癌作⽤を明らかにすることを⽬的とし、平成19年度において
以下の成果を得た。 
1.ヒト悪性中⽪種細胞(7種類)すべてにMet受容体の発現が認められ、NK4はHGFに依存したMet受容体のチロシンリン酸化、中⽪種細胞の遊⾛、コラーゲンゲ
ル内浸潤を阻害した。 
2.NK4はコラーゲンゲル内で培養した悪性中⽪種細胞の増殖、ならびに軟寒天培地でのコロニー形成を抑制した。 
3.ヒト悪性中⽪種の⽪下移植モデルを⽤いて、NK4発現⽤アデノウイルスベクターを腫瘍内に投与した。NK4遺伝⼦治療により腫瘍⾎管密度が低下し、腫瘍の
成⻑は対照の26%に阻害された。NK4による成⻑抑制には、腫瘍⾎管新⽣阻害に加え、悪性中⽪腫細胞の増殖に対する直接的な抑制作⽤が関与していると考え
られる。 
4.NK4は⾎管内⽪細胞に対してフィブロネクチンの細胞表⾯構築を阻害した。そこでNK4に親和性のある⾎管内⽪細胞由来の細胞膜分⼦の精製・同定、共局在
の解析、発現抑制などによりNK4結合分⼦を絞り込んだ。NK4はMet/HGF受容体とは異なる分⼦に結合することによってフィブロネクチンの細胞外構築を阻害
する結果、増殖・⽣存を⽀えるインテグリンを介したシグナルを阻害することによって⾎管新⽣を阻害すると考えられる。 
NK4による悪性中⽪腫細胞の増殖・コロニー形成阻害はNK4の新たな⽣物活性であり、どのようなメカニズムで抑制作⽤を⽰すか解析を進めることが重要であ
る。⼀⽅、NK4は胸膜・腹膜における悪性中⽪腫の成⻑ならびに浸潤・伸展を抑制する制癌法になることが期待される。
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2008[Journal Article] Generation of engineered recombinant hepatocyte growth factor cleaved and activated by Generase I. 

2008[Journal Article] The functions and possible significance of Kremen as the gatekeeper of Wnt signaling in development and pathology. 

2008[Journal Article] Reduction of fibrosis in a rat model of non-alcoholic steatohepatitis cirrhosis by human HGF gene transfection using electroporation. 

2008[Journal Article] Hepatocyte growth factor improves synaptic localization of the NMDA receptor and intracellular signaling after excitotoxic injury in cultured hippocampal neurons. 

2008[Journal Article] NK4 gene therapy targeting HGF-Met and angiogenesis. 

2008[Journal Article] Hepatocyte Growth Factor and Met in Tumor Biology and Therapeutic Approach with NK4. 
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2007[Journal Article] Inhibition of colon cancer growth and metastasis by NK4 gene repetitive delivery in mice. 

2007[Journal Article] Stimulation of hepatocyte growth factor production by heparin-derived oligosaccharides. 

2007[Journal Article] A genomic analysis of adult T-cell leukemia. 

2007[Journal Article] Hepatocyte growth factor prevents pulmonary ischemia-reperfusion injury in mice. 

2007[Journal Article] Targeted delivery of NK4 to multiple lung tumors by bone marrow-derived mesenchymal stem cells. 

2007[Journal Article] Growth factors temporally associate with airway responsiveness and inflammation in allergen-exposed mice. 

2007[Journal Article] Hepatocyte growth factor promotes the number of PSD-95 clusters in young hippocampal neurons. 

2007[Journal Article] NK4, an antagonist of hepatocyte growth factor (HGF), inhibits growth of multiple myeloma cells: Molecular targeting of angiogenic growth factor. 

2007[Journal Article] A genomic analysis of adult T-cell leukemia. 

2007[Journal Article] Model of vasculogenesis from embryonic stem cells for vascular research and regenerative medicine. 

2007[Journal Article] NK4, an antagonist of hepatocyte growth factor (HGF), inhibits growth of multiple myeloma cells in vivo; molecular targeting of angiogenic growth factor. 

2007[Journal Article] Stimulation of Hepatocyte Growth Factor Production by Heparin-derived Oligosaccharides. 

2006[Journal Article] Contact inhibition of hepatocyte growth factor regulated by functional association of the c-Met/HGF receptor and LAR protein tyrosine phosphatase. 

2006[Journal Article] Different acting regulation and sub-cellular localization of LIMK1 and LIMK2 during cell cycle transition. 

2006[Journal Article] Hepatocyte growth factor and the Met system as a mediator in tumor-stromal interactions (Review). 

2006
[Journal Article] Preclinical study of a "tailor-made" combination of NK4-expressing gene therapy and gefitinib (ZD1839, Iressatrade mark) for disseminated peritoneal scirrhous gastric cancer.



2006[Journal Article] Enhanced suppression of tumor growth using a combination of NK4 plasmid DNA-PEG engrafted cationized dextran complex and ultrasound irradiation. 

2006[Journal Article] Angiogenetic and anti-fibrotic actions of hepatocyte growth factor improve cardiac dysfunction in porcine ischemic cardiomyopathy. 

2006
[Journal Article] Peritumoral injection of adenovirus vector expressing NK4 combined with gemcitabine treatment suppresses growth and metastasis of human pancreatic cancer cells implanted
orthotopically in nude mice and prolongs survival.



2006[Journal Article] Intraventricular administration of hepatocyte growth factor treats mouse communicating hydrocephalus induced by human recombinant TGF-betal. 

2006[Journal Article] Involvement of hepayocyte growth factor in the development of bone metastasis of a mouse mammary cancer cell line, BALB/c-MC. 

2006
[Journal Article] Prevention of apoptosis-inducing factor translocation is a possible mechanism for protective effects of hepatocyte growth factor against neuronal cell death in the hippocampus after
transient forebrain ischemia.



2006
[Journal Article] Hepatocyte growth factor attenuates cerebral ischemia-induced increase in permeability of blood-brain barrier and decreases in expression of tight junctional proteins in cerebral
vessels.



2006[Journal Article] Liver targeting of plasmid DNA with a cationized pullulan for tumor suppression. 

2006[Journal Article] Blockage of HGF/c-Met system by gene therapy (adenovirus-mediated NK4 gene) suppresses hepatocellular carcinoma in mice. 

2006
[Journal Article] The protective effect of hepatocyte growth factor against cell death in the hippocampus after transient forebrain ischemia is related to the improvement of apurinic/apyrimidinic
endonuclease/redox factor-1 level and inhibition of NADPH oxidase activity.



2007[Presentation] NK4による⾎管新⽣阻害機構:NK4による接着斑形成とフィブロネクチン構築の阻害 

2007[Presentation] JXM領域⽋損型c-Met/HGFレセプターマウスでは、肝臓発⽣はおこったが、筋⾁発育不全が認められた 

2007[Presentation] LARチロシンホスファターゼのプロセシングを介した細胞密度依存的な肝細胞増殖抑制機構 

2007[Presentation] トリプトファン2,3-ジオキシゲナーゼ(TDO)ノックアウトは、情動⾏動と神経新⽣を修飾する 

2007[Presentation] NK4による細胞外フィブロネクチン構築と接着斑形成の阻害. 

2007[Presentation] NK4は癌細胞-⾎管内⽪細胞接着を阻害することでCT26肺転移を抑制する. 

2007[Presentation] HGF-Met系を介した肝再⽣制御と疾患治療 
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2007[Presentation] Inhibition of tumor metastasis and angiogenesis by NK4, bifunctional inhibitor of HGF-Met and angiogenesis 

2007[Presentation] 癌のNK4遺伝⼦治療の技術・意義と臨床試験に向けた開発状況 

2008[Book] Electroporation Protocols (ed. S. Li) Springer 

2007[Book] Gene Therapy (edts T. Ochiai, H. Shimada and M. Tagawa), Cancer Japan Conference, Medical View Co. 

2007[Book] 再⽣医療のための細胞⽣物学(関⼝清俊編) コロナ社 

2007[Book] Gene Therapy 2007 

2006[Book] 細胞増殖因⼦と再⽣医療 

2006[Book] 細胞増殖因⼦と再⽣医療 

2006[Book] 再⽣医療のための細胞⽣物学 

2007[Patent(Industrial Property Rights)] 喘息治療剤 


