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	摘要(中)	本論文中，作者利用螢光顯微技術，直接觀察單一DNA分子吸附在一帶正電的脂膜平面上之形態改變。


以螢光顯微鏡進行觀察，DNA分子剛吸附在脂膜上時呈現近似圓形的形狀，而隨著時間演進，DNA分子在脂膜上的大小及其形態之不對稱性會逐漸增加。透過使用不同帶電量的脂膜，我們發現，雖然單一DNA分子在吸附過程中的形態改變具有很大的變異性，但是，這些DNA分子的平均大小隨著時間演進的增長，在不同帶電量的脂膜上，皆可以運用一個指數函數予以描述。此指數函數顯示了DNA分子在吸附過程中形態改變的主要時間尺度：即DNA分子在帶電量較高的脂膜上改變形態所需的時間較長。


藉由進一步觀察單一DNA分子的吸附過程，我們發現DNA分子的形態改變，與脂膜的帶電量有關：在帶電量較高的脂膜上的DNA分子是藉由許多不對稱的「突出」(extrusions) 來擴張；但在帶電量較低的脂膜上的擴張形式則類似一逐漸擴大的圓盤。此一差異顯示了DNA分子與脂膜間複雜的交互作用。此外，藉由追蹤DNA分子在吸附過程中的質心位置，我們亦發現 DNA 分子的方均位移(mean square displacement)亦可作為形態改變的指標。



	摘要(英)	Relaxation of the chain-like DNA molecules upon adsorption on a supported cationic lipid membrane is time-resolved by direct imaging. Following the stochastic landing onto the membrane at a nearly spherical initial state, these DNA coils gradually relax and expand their apparent size in a highly anisotropic fashion. By using membranes with different charge densities, we show that the time evolution of the ensemble-averaged apparent size of the DNA molecules can be characterized by a generic exponential function despite significant variation between individual events. The exponential fitting also determines the primary time scale in the relaxation process, which is faster for DNA adsorbed on membranes with lower charge density. Examination on the conformational change of single DNA molecules on different membranes reveals non-trivial interaction between the adsorbed DNA molecule and the host membrane, with DNA relaxing through more anisotropic extrusions on membranes with higher charge density. The ensemble-averaged square displacement of the center-of-mass of the DNA molecules, which are found to be rescaled by the primary time scale, can be another indicator of the relaxation process.
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