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	摘要(中)	抗菌肽存在於許多生物體的免疫系統中，由於其作用對象主要為細胞膜而非特定蛋白，因此其相對於傳統抗生素而言具有較廣泛的抗菌能力；另一方面，細胞膜組成成分上的差異使得抗菌肽並不會對人體細胞，如紅血球等造成損害。為了能更深入了解抗菌肽如何與病原體生物膜作用及其與人體細胞膜作用上的差異，在本研究中我們探討了胜肽的胺基酸序列及長度如何對胜肽與脂質膜之間的交互作用造成影響。我們選用了兩種在抗菌肽中常見的胺基酸—帶負電的賴氨酸（Lysine, K）與具疏水性的色胺酸（Tryptophan, W）合成四種人造胜肽，並觀察這些胜肽如何影響脂質膜的彈性性質以及結構完整性。我們發現，以純賴氨酸組成的胜肽並無法對由不帶電磷脂質組成的脂質膜產生顯著影響，但植入疏水性的色胺酸卻提供了胜肽破壞脂質膜與改變其彈性性質的能力。此現象推測與色胺酸側鏈的獨特性質有關，因該側鏈傾向進入至脂質膜的極性/非極性界面，使得脂質膜的彈性自由能因此增加而容易形成孔洞等彎曲結構。然而，無論胜肽的胺基酸序列為何，其對於部分組成成分為帶電磷脂質的脂質膜皆無顯著之影響。我們推測，靜電作用力將胜肽吸附於脂質膜的表面而使其無法深入至極性/非極性界面，為造成此一現象的主要原因。由以上的實驗觀察我們得知，在本研究的系統中影響胜肽與脂質膜間相互作用的最重要作用力為靜電作用力，其次則為疏水作用力及氫鍵等其他作用力。
	摘要(英)	Antimicrobial peptides are important players in the immune systems all across the biological spectrum. These peptides exert their influences mainly through their interactions with biomembranes rather than with specific proteins as for conventional antibiotics. This feature, along with the difference in the membrane compositions, makes human cells (e.g., blood cells) free from being the targets of the peptides, posing the peptides as promising candidates for the therapeutics of next generation. To understand how the peptides interact with the biomembranes of pathogens and human cells differentially, we investigate how the variations in the amino acid (AA) sequence and length of an antimicrobial-competent peptide dictate its influences on the elastic properties and structural integrity of a lipid membrane, with the AAs enriched in common antimicrobial peptides, the acidic lysine (K) and hydrophobic tryptophan (W), used to construct a family of artificial peptides. It is found that while peptides purely made of lysine has essentially no influence on the properties of an electrically neutral lipid membrane, incorporating tryptophan to the peptides endows them the capability to modulate the elastic properties and disrupt the structural integrity of the membrane. The discrepancy might arise from the fact that the tryptophan side chain prefers being located on the polar/apolar interface, which elevates the elastic energy of the membrane and thus energetically favors the formation of curved structures (e.g., pore). On the contrary, all the studied peptides, regardless of their AA sequences, lose their capability to affect the elastic properties of a membrane when the membrane contains acidic lipids. We speculate that the strong electrostatic force, which secures the peptides on the membrane surface rather than allowing them to move deep into the polar/apolar interface, is responsible for the phenomenon. It is therefore concluded that the electrostatic force is the dominant factor in the interactions between the peptides and lipid membranes studied here, whereas the hydrophobic interaction and hydrogen bonding are secondary to the electrostatic force in this respect.
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