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	摘要(中)	我們研究400bp DNA, 48kbp λ-DNA 和166kbp T4 DNA在微通道中的熱泳運動。我們使用近紅外線雷射當作在微通道產生溫度梯度的加熱源。利用YoYoY-1螢光染劑和DNA結合後會產生1000倍強度的螢光特性，以螢光強度變化代替DNA的濃度變化並記錄下其在不同時間的影像。實驗後由所記錄的DNA影像進而分析出其量變曲線。最後再由量變曲線隨時間的變化以數值分析的方法量測得擴散常數和ST*。我們定義ST*=ΔT0ST。ΔT0是加熱點在加熱後和微通道兩端的溫度差。ST是Soret係數，定義為熱擴散系數與擴散系數之比。


這篇論文的目標旨在研究不同管徑的毛細玻璃管、不同長度的DNA、不同強度的加熱源、不同濃度的奈米等級的金粒子和不同濃度的亞精胺對DNA在熱泳實驗中的影響。我們在實驗中發現a)擴散常數和ST*的大小會和毛細玻璃管管徑和DNA回轉半徑的比例有關。b)當毛細玻璃管管徑比DNA回轉半徑大時，加熱源的強度並不會影響擴散常數和ST的大小。c)亞精胺會增加DNA的擴散常數但ST的大小卻會因為亞精胺的增加而減少。d) 奈米等級的金粒子會增加DNA的擴散常數但是對於ST似乎並無影響。



	摘要(英)	The motion of DNA in micro-channels due to thermophoresis is studied. 48kbp λ-DNA, 166kbp T4-DNA and 400bp DNA are used. They are tagged by fluorescent YoYo-1 molecules and placed in a micro-sized channel. An infrared laser is used to heat up the system forming a temperature gradient inside the channels. The DNA concentration gradient is then measured by recording the fluorescence intensity profiles of the YoYo-1. The measured DNA concentration profiles are found to be in good agreement with our numerical model fitting in which diffusion and thermophoretic fluxes are considered. Both the apparent Soret coefficient (ST*) and diffusion constant of DNA can be obtained from these numerical model fittings. We define the ST*=ΔT0ST.ΔT0 is the temperature rise of the heating spot. ST is Soret coefficient defined as ST=DT/D when DT is the thermal diffusion coefficient and D is the usual self-diffusion constant.


The purpose of this thesis is to study the effects of different capillary tube diameters, lengths of DNA, heating powers, concentration of nano-gold and concentration of spermidine on the properties of DNA thermophoresis. We find that a) diffusion constant and apparent Soret coefficient depend on the ratio of diameter of capillary tube to radius of gyration of DNA b) diffusion constant and Soret coefficient are independent of heating powers when diameter of capillary tube is bigger than radius of gyration of DNA. c) Spermidine will increase the diffusion constant of the DNA and decrease Soret coefficient with the increase of the concentration of spermidine d) Nano-gold will increase the diffusion constant of the DNA but have little effect on the apparent Soret coefficient with the increase of the concentration of nano-gold.
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