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	概要　ＥＡ　(600字～800字程度にまとめてください。)

受精は精子と卵の相互作用にはじまり、両者の膜融合、そして発生シグナルの伝達〜卵活性化、胚発生の開始という道筋をたどる。本研究ではアフリカツメガエルをモデル動物として用い、卵細胞の膜マイクロドメインあるいはラフトと呼ばれる微小環境に注目し、精子と相互作用する新規のタンパク質uroplakin III（UPIII）の構造と機能について解析した。その結果、ツメガエル卵UPIIIは精子由来のプロテアーゼの１標的分子として精子による卵活性化反応の引き金として働いていることが示唆される結果を得ることが出来た。すなわち、卵活性化シグナル伝達において、精子と卵が相互作用するときに精子プロテアーゼが卵ラフトのUPIIIを部分的に切断し、その切断がきっかけとなって卵内のチロシンキナーゼSrcが活性化され、活性化SrcがUPIIIやホスホリパーゼC-gammaなどの重要な基質をリン酸化することで発生開始シグナルが流れる、というスキームが想定される。今後はUPIIIやSrcの活性変異体を強制発現させた卵細胞の受精能を検証するなど、私たちが同定してきた受精関連分子の機能を分子生物学的アプローチによって明らかにしていきたい。

発表論文：Dev. Biol. 2005; Semin. Cell Dev. Biol. 2006; Methods Mol. Biol. 2006

UPIIIはもともと哺乳動物の尿路上皮に高発現する分子として知られていた。そこで本研究では膀胱癌細胞株5637をモデル系として、ヒトがん細胞におけるUPIIIの新しい生理機能の探索を試みた。その結果、UPIIIが血清飢餓状態の細胞において部分的な切断を受けていることが明らかとなった。この切断反応を阻害する薬剤処理は5637細胞の血清飢餓抵抗性をキャンセルし、細胞死を誘導することから、その重要性が示唆された。さらに実験を進めた結果、血清飢餓抵抗性の発現にはEGFRリガンドの分泌、EGFRとSrcキナーゼの活性化、肝細胞成長因子受容体p145のチロシンリン酸化といった一連のシグナル伝達反応が、アポトーシス誘導の鍵酵素の一つであるカスパーゼの活性化に抑制的に働いている、という流れが明らかとなった。今後はUPIIIの断片化に関わるプロテアーゼの分子実体を含めて、血清飢餓におけるがん細胞に特異的な生存戦略をさらに詳細に明らかにしていきたい。

発表論文：J. Cell Sci. 2006 (in press)
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	欧文概要　ＥＺ
     In a previous study, we identified Xenopus egg uroplakin III (xUPIII), a single-transmembrane protein that localized to lipid/membrane rafts and was tyrosine-phosphorylated upon fertilization. An antibody against the xUPIII extracellular domain abolishes fertilization, suggesting that xUPIII acts not only as tyrosine kinase substrate but also as a receptor for sperm. Previously, it has been shown that the protease cathepsin B can promote a transient Ca2+ release and egg activation as seen in fertilized eggs. Here, we show that activation of Xenopus eggs by cathepsin B is accompanied by tyrosine phosphorylation of egg-raft-associated Src, phospholipase Cg, and xUPIII. Cathepsin B also promotes a partial digestion of xUPIII both in vitro and in vivo. A synthetic xUPIII-GRR peptide, which contains a potential proteolytic site, inhibits the cathepsin-B-mediated proteolysis and tyrosine phosphorylation of xUPIII and egg activation. Importantly, this peptide also inhibits sperm-induced tyrosine phosphorylation of xUPIII and egg activation. Protease activity that digests xUPIII in an xUPIII-GRR peptide-sensitive manner is present in Xenopus sperm. Several protease inhibitors, which have been identified to be inhibitory toward Xenopus fertilization, are shown to inhibit sperminduced tyrosine phosphorylation of xUPIII. Uroplakin Ib, a tetraspanin UP member, is found to be associated with xUPIII in egg rafts. Our results highlight novel mechanisms of fertilization signaling by which xUPIII serves as a potential target for sperm protease essential for fertilization.

     In addition, we address molecular mechanism of serum-independent survival and growth of human bladder carcinoma cell line 5637.  Serum starvation promoted tyrosine phosphorylation of a 145-kDa protein and activation of the tyrosine kinase Src and the receptor for epidermal growth factor (EGFR) in a slow time course (>8 h).  The phosphorylated 145-kDa protein was identified to be -subunit of c-Met/hepatocyte growth factor (HGF) receptor, p145met, in which tyrosine residues 1003, 1234, and 1235 were phosphorylated.  Inhibitors for Src (PP2, SU6656) or EGFR (AG99), but not p145met (K252a), effectively blocked tyrosine phosphorylation of p145met and promoted cell death accompanied by activation of caspase-like proteases.  Conditioned media from the serum-starved 5637 cells or purified EGF readily promoted the activation of Src/EGFR and tyrosine phosphorylation of p145met in normally grown 5637 cells, suggesting that autocrine of EGFR ligands is responsible for signal transduction events in serum-starved cells.  Consistently with this idea, a monoclonal antibody against EGFR that would interfere with the ligand binding to EGFR blocked tyrosine phosphorylation events and promoted the caspase activation and cell death in serum-free condition.  Such an apoptotic cell death was also induced by pretreatment of cells with high concentration of HGF that would downregulate endogenous p145met.  Nevertheless, Cu2+ ions, competitive inhibitor for HGF-binding to p145met, did not show any effect on cellular functions in serum-free conditions.  These results suggest that the serum-independent growth of 5637 cells involves transmembrane signaling cascade by EGFR ligand(s) (but not HGF), EGFR, Src, and p145met.



- 1 -


