Avidin-biotin 가교 liposome막의 수정진동자에의 고정화와 그 응용
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Introduction
Liposomes and proteoliposomes, artificial membranes, interact with many solutes such as drugs, peptides and proteins. Immobilization of (proteo)liposomes in gel beads or silica capillary surface by avidin-biotin binding has been appeared in recent papers[1,2]. Assembly of the (proteo)liposome on gold surface is useful for  membrane biosensors instead of planar lipid membranes. Anzai et al.[3] have recently constructed multiple polymer layers mediated by avidin-biotin binding and used quartz crystal microbalance (QCM) for measurement of the construction.

The application principle of quartz crystal in the characterization of polymer film is based on the relation between the mass change of surface with elastic film and the resonant frequency shift of the quartz crystal. But the introduction of the new concept of resonant resistance[4-8] made us easily understood the viscoelastic change of polymer film of multiple layers besides mass change from the change of resonant frequency. Both the resonant frequency and resonant resistance can be simultaneously measured by using quartz crystal analyzer (QCA 917, Seiko EG&G, Japan). The resonant frequency – resonant resistance diagram (F-R diagram), whose relation is quantitatively represented in Fig. 1., can clarify the relation of mass and viscoelastic changes of the coated film. In this work, we demonstrate the method of using QCA to monitor the construction of five layers of unilamellar liposomes based on avidin-biotin binding on gold electrode of quartz crystal.

Experiment
Firstly, 900 (l Hepes buffer (10 mM Hepes, 150 mM NaCl, 0.1 mM EDTA, pH 7.4) was added to a pretreated quartz crystal cell under gentle stirring and it was maintained until a steady state was obtained. Then, 100 (l of 10 mg/ml avidin in the buffer was added to the cell. 
Secondly, the cell was rinsed with the buffer and 900 (l of the buffer was added [image: image1.wmf]-5000
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again. After the steady state was reached 100 (l of biotinylated large unilamellar liposomes (LUVs, 16.4 mM phospholipid, analyzed as phosphorus content) was added under the stirring.
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Composition and mean size of the LUVs of used are egg phosphatidylcholine (>99% pure, Avanti Polar Lipids, Alabaster) and 100 nm determined by DLS, respectively.
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[image: image4.bmp]
Results and Discussion

When the liposomes is immoblized to the gold surface by avidin-biotin binding, the frequency shift monitored by QCA is shown in Fig. 2. In the step 2 of Fig. 2, frequency shift is decreased from 0 to –154 Hz by the addition of the avidin solution. As the result of the addition of biotinylated liposomes to adsorbed avidin, the frequency shift is decreased from –130 to –1090 Hz substantially. Furthermore, on the process of self-assembly for five times, the frequency shift is decreased to about –4700 Hz as shown in Fig. 2.

[image: image5.bmp][image: image6.bmp]Fig. 3 shows the resonant resistance changes by the increase of the assembled liposome layers. In the Fig. 3, assembled liposomes layers have higher resonant resistance changes relatively in proportion as the number of layer increases.
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As shown in Fig. 4, the avidin-biotin construction on planar solid surface by self-assembly process has been reported in the previous paper[2]. In this work, the possibility of the application to Au coated quartz crystal was proposed.
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Fig. � SEQ Fig. \* ARABIC �4� Illustration of avidin-biotinylated liposome layers
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Fig. � SEQ Fig. \* ARABIC �1� The quantitative relations of frequency change and resonant resistance.





Fig. � SEQ Fig. \* ARABIC �2� Typical reponse for the construction of avidin-biotinylated liposome layers. The numbers from 1 to 4 represent step 1: quartz crystal emersed in Hepes buffer, step 2: addition of avidin, step 3: rinse with buffer and step 4: addition of LUVs.





Fig. � SEQ Fig. \* ARABIC �3� The F-R diagram for the construction of avidin-biotinylated liposome layers.
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