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	摘要(中)	抗菌肽（Antimicrobial peptides）為生物體先天性免疫反應的一環，可對抗病原體及癌細胞，且其透過擾動細胞膜的方式作用，較不易產生抗藥性，因此被認為是具有潛力的新式抗生藥物。為更瞭解抗菌肽與細胞膜的作用機制，本實驗探討了抗菌肽中富含最多的胺基酸-精胺酸（arginine, R）對磷脂質（phospholipids）自組裝結構的物理及結構性質的影響，並從中進一步討論peptide對磷脂質膜的擾動機制。本實驗使用了4種poly-Arginine peptide ─ R6、R9、R6C及R9C，以探討不同poly-Arginine peptide的長度及其尾端接上另一胺基酸 ─ Cysteine對磷脂質自組裝結構的影響。本研究利用2種不同的磷脂質自組裝結構（self-assembled structure）進行實驗：我們首先選用了易形成inverted hexagonal phase的1,2-dioleoyl-sn-glycero-3-phosphoethanolamine（DOPE）進行實驗，並利用Small-Angle X-Ray Scattering（SAXS）探討添加peptide對DOPE彈性性質（elastic properties）的作用。另一方面，為了瞭解peptide如何影響細胞膜(cell membrane)，我們亦使用24 mol% DOPE/72 mol% 1,2-dioleoyl-sn-glycero-3-phosphocholine（DOPC）/4 mol% 1,2-di-(9Z-octadecenoyl)-sn-glycero-3-phosphate（DOPA）製備模擬細胞膜的微脂體（liposome），以探討peptide如何改變liposome的膜厚及結構穩定性。實驗結果發現，R6、R9、R6C的添加會使得DOPE自組裝結構的一項彈性性質 ─ spontaneous curvature變小，而R9C則會使其變大；另一方面， bending modulus這項彈性性質則會因R6及R6C的添加而變小（意即膜變得較為柔軟），因R9的添加而變大（意即膜變得較為堅硬）。我們根據實驗結果了解：(1)親水性的poly-Arginine peptide確實可與不帶淨電荷的磷脂質 ─ DOPE相互作用；(2)不同的poly-Arginine peptide對DOPE自組裝結構之spontaneous curvature及bending modulus的影響可能與其嵌入該自組裝結構的深度有關；(3)不同長度之poly-Arginine peptide可能以不同的機制對liposome的結構進行擾動。
	摘要(英)	Antimicrobial peptides are important players in the immune systems and exert their influences mainly through their interactions with biomembranes. Due to their high efficiency in killing diverse invading molecules/organisms and low vulnerability to the drug resistance, antimicrobial peptides have drawn considerable attention and been regarded as promising candidates for the therapeutics of next generation. In order to improve our understanding toward the mechanisms underlying the interactions between antimicrobial peptides and biomembranes, this thesis work studied how the amino acid enriched in antimicrobial peptides, arginine, affects the physical and structural properties of phospholipid self-assemblies. Four types of poly-arginine peptides, R6, R9, R6C and R9C, were chosen for this study to scrutinize how the peptide chain length and the addition of the amino acid, cysteine, to the C-termini of the peptides modulate the properties of a phospholipid self-assembly. Two self-assembled structures were prepared for our research: First, the inverted hexagonal phase, prepared with 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine (DOPE) was required for the small-angle X-ray scattering (SAXS) measurements of the elastic properties; second, 24 mol% DOPE/72 mol% 1,2-dioleoyl-sn-glycero-3-phosphocholine (DOPC)/4 mol% 1,2-di-(9Z-octadecenoyl)-sn-glycero-3-phosphate (DOPA) were used to prepare the cell membrane-mimicking liposomes (unilamellar vesicle), with their membrane thickness and structural stability investigated in order to extract the information on how the peptides interact with cell membranes. Our experimental results indicate that the presence of R6, R9 and R6C decreased the spontaneous curvature (an elastic property, which quantified the tendency of forming nonlamellar phases of a lipid) of DOPE, whereas the bending modulus (another elastic property, which described how hard the membrane is against bending) of DOPE was increased (i.e., the phospholipid self-assembly was stiffened) upon the addition of R9 and decreased (i.e., the phospholipid self-assembly was softened) upon the addition of R6 and R6C. Based on our results, we conclude: (1) Poly-arginine peptides have considerable interactions with DOPE even though the peptides carry no hydrophobic residue and the lipid self-assembly is electrostatically neutral (both of which point to the lack of attractive forces between the peptides and the self-assemblies); (2) how the different poly-arginine peptides modulate the spontaneous curvature and the bending modulus is speculated to depend on the insertion depths into the lipid self-assemblies of the peptides; (3) different underlying mechanisms may be employed by the poly-arginine peptides of different chain lengths to disrupt the structures of liposomes.
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