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行政院國家科學委員會專題研究計劃成果報告 

一中文摘要 

 由蠶血中分離昆蟲之抗菌蛋白，其中發現對於格蘭氏陰性菌可產生抗

菌反應，對於格蘭氏陽性菌，如金黃色葡萄球菌及枯草桿菌，亦能有效被抑

制，但對於酵母菌則無抑菌反應。其中Cecropin可以被初純化，利用親和

性曾析法，可以得到數條專一性band，且具有強抗菌反應。經由設計引子

對，使用PCR增殖Cecropin B，Cecropin D特異性抗菌蛋白基因，產生特

異之DNA帶， 195 bp及335bp PCR產物，但在野蠶體內卻無法產生特異之

DNA帶，在經免疫之家蠶體內，可以產生cecropin B、 Cecropin D特異之

核酸，並嘗試利用 TA clone方法做定序，分析其中之差異，並且檢測其專

一性與靈敏度。 

關鍵詞：抗菌蛋白、家蠶、淋巴血 

 

Abstract 

 In response to an injection of bacteria, lepidopteran insects 

produce several kinds of proteins with antibacterial activity. We 

investigated the antibacterial activity of the hemolymph from Bombyx 

mori against gram-negative or positive bacteria. Cecropin, inducible 

antibacterial peptides were purified by simple affinity 

chromatography from immunized larval hemolymph of the silk worm, 

Bombyx mori. The two major cecropins were sequenced. And was compared 



the different between the cecropin B and cecropin D. In the present 

work, we surveyed the antibacterial activity of the hemolymph against 

two of gram-positive bacteria, S. aureus, Bacillus subtillus. and 

gram-negative bacteria, E. coli. The partial purified peptide showed 

antibacterial activity against both gram-negative and positive 

bacterial.  

Keywords: antipeptide, silkworm, hemolymph 

 

緣起與目的 

 Insects have humoral immune systems, which are induced in 

response to microbial infection. Such humoral responses involve the 

production of a variety of antibacterial proteins, including 

cecropins, defensin, gylcine-rich proteins, proline-rich proteins 

and lysozyme. 

 The  cecropins constitute a family of basic proteins with 

potent antibacterial activity containin 35-37 amino acid residues. 

The three principle cecropins, A,B and D, were first purified and 

sequenced from the cecropia moth, Hyalophora cecropia, and their cDNA 

sequences reveal that cecropin precursors have 62-64 amino acid 

residues, which are processed into the mature forms by 

post-translatinal modification. Cecropins have also been purified, 



cloned and sequenced. We now report the isolation and nucleotide and 

deduced amino acid sequenced of the cDNA,and comparison of the 

precursor with those of other cecropins. 

四結果 

 利用抽取蟲體之脂肪體之mRNA，經由cDNA合成，針對抗菌蛋白設計

引子對，進行核酸增幅反應，對於經免疫刺激之家蠶，在收集培養不同之品

系包括：華豐X華農、瀛國、華富X華風、華富、華國、華富X華國、華農、

瀛國、瀛富皆形成195bp PCR產物，靈敏度亦可達0.1ng。此外亦比較多化

性與一化性家蠶(D type, v type)，皆可得到相同之PCR產物。並且利用基

因轉殖與核酸定序。 

 分別比較不同菌種包括E.coli, Staphylococcus aureus, Bacillus 

subtillus，皆可以經由核酸增幅出相同核酸片段。比較不同免疫接種時期，

自接種後每隔4小時偵測一次，4, 8, 12, 16, 20, 24小時，結果顯示在4

小時已可檢定出該核酸片段；在免疫接種16小時後，核酸片段最高，至24

小時亦可測出核酸片段，但在16小時以後蟲體逐漸死亡，故時間愈長可能

並不適合作為免疫接種之適當時間。 

 在抗菌試驗方面，經由親和性層析管柱作分離與純化，利用於不同菌

之抑菌性作檢測，結果顯示對於格蘭氏陽性與格蘭氏陰性菌皆有明顯之抗菌

性，但對於酵母菌則無此效果，在免疫8小時以後，蟲體抗菌效果逐漸明顯，

在16小時達抑菌效果達最高。 

蟲體經誘導之抗菌蛋白質種類十分多，未來若能鑑定經刺激之昆蟲或不



同種類之比較，對於有關於抗菌蛋白基因被誘導，將有助於找出新的抗菌蛋

白與應用。 
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