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摘要 

目前院內真菌感染排名第一的白色念珠菌（Candida albicans）是一種

伺機性的病原眞菌，通常造成輕微的黏膜感染，嚴重時卻可以引起全身性

菌血症感染，在免疫不全病人身上尤其是危害生命之重大威脅。前人研究

發現白色念珠菌的致病力與其在酵母菌型與菌絲型之間的型態轉變有關。

在將 EFG1 及 CPH1 基因進行破壞之後，雙突變株不僅失去形成菌絲的能

力，並且在小鼠模型中是不致病的。針對病原菌的支解酵素基因研究，在

病原細菌 Staphylococcus  aureus、Pseudomonas aeruginosa 以及真菌 Hortea 

werneckii 中，脂解酵素皆被認為與致病力相關，加以白色念珠菌感染之臨

床病患檢體、小鼠模型以及人造皮膚組織中可以發現 LIP4、5、6、8、9 這

五個脂解基因有較其他 LIP 基因高相當多的表現量，因此，本篇論文之研

究目標是想探究脂解酵素與型態的相關性。首先利用反轉錄聚合酶鏈反應

確認五個脂解酵素的基因存在，結果顯示五個基因皆在 efg1 及 cph1 雙基因

突變株（HLC54）以及野生株（SC5314）、cphl 突變株（JKC19）、efgl 突變

株（HLC52）皆有 mRNA 表現。為了進一步了解這些脂解酵素基因是否具

有與型態或是和致病力相關的特殊作用，我以同源重組的方式將四環黴素

調控表現系統（Tetracycline-regulatable expression system, TR system）置入

其啟動子區域以及將雙套基因以 marker 置換（homozygous knockout strain）

以研究這些基因的功能。所得到之突變菌株利用 PCR 加以確認，結果顯示

LIP9 原有的起動子區域已成功地被 TR 啟動子所置換，而 LIP4、5、6、8、

9 之雙套基因則是成功的被 marker 置換。接著進行對這些突變株進行特性

分析，分析其與型態之間的關連，結果顯示脂解酵素基因 LIP4、5、6、8、

9 與型態變化可能有所相關並且在某些情形下可以影響細胞生長。 
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ABSTRACT 

As an opportunistic pathogen, Candida albicans commonly causes mucosal 
surface infections and is problematic for causing life-threatening systemic 
infections, particularly in immunocompromised patients. The ability of C. 
albicans to switch between yeast form and filamentous form has been implicated 
in its virulence. In fact, it has been reported that the cph1/cph1 efg1/efg1 double 
mutant strain of C. albicans is defective in filamentous growth and also avirulent 
in a mouse model. Previous studies have shown LIP genes may play an 
important role in the virulence of certain bacteria and fungi, like Staphylococcus  
aureus、Pseudomonas aeruginosa, and Hortea werneckii. In addition, the LIP 
family of C. albicans has been studied and LIP4,5,6,8 and 9 have shown to have 
higher expression level during infection on certain tissues, including RHE 
models, mouse model, and patient oral samples. Therefore, this research is 
aimed to study the involvement of LIP family in with the morphological changes, 
known to associate with the virulence of Candida albicans. LIP4,5,6,8 and 9 
were subjected to mutagenesis by homologous recombination. ARG4 and URA3 
were used as the selection markers to construct the TR system and obtain 
homozygous knockout strains. To confirm the constructions, the mutant strains 
were assessed by PCR. The phenotypes of these strains were characterized and 
analyzed for their association with cellular and colony morphology. The results 
shown that LIP4,5,6,8 and 9 genes may associate with morphogenesis and 
involved in cell growth under certain conditions.  
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