篩選及分析果蠅fak基因突變株

Isolation and Characterization of fak Mutants in Drosophila
中文摘要

Focal adhesion kinase (FAK)在細胞外基質受器─Integrin的訊息傳遞路徑上扮演著決定性的地位，FAK蛋白在細胞體外培養的系統中，已被了解其在細胞的移動、生長及計畫性死亡中有著不可抹滅的重要性，雖然如此，關於FAK蛋白如何在生物的發育過程中調節細胞的各種行為，仍是較少被探討的；因此在本篇研究中，希望利用一個在遺傳學上已被深入探討近百年的模式動物－果蠅，來研究FAK蛋白在生物體中扮演的角色，並利用fak突變株的分析，進一步釐清FAK蛋白在發育過程中的重要性。

在布魯明頓的果蠅種株中心中，有一個種株在fak之五端非轉譯區(fak 5’-UTR)裡被插入一個P-element跳躍子，已被報導並開放供給出來，其被命名為fakKG00304；在本株果蠅中，其胚胎時期之FAK蛋白表現量與野生株並無顯著差異，但在三齡幼蟲時，FAK蛋白表現卻明顯降到一無法偵測的程度，由於此種株在成體時並無存活率及外觀上的顯著缺陷，因此我們認為此株果蠅為fak的亞效對偶基因突變株；有鑑於此，培育fak的完全突變株，成為我們的主要工作，其方法如下：(1)利用不精準刪除法，利用在移去P-element之時，亦同時帶走在P-element鄰近的基因組序列，以突變fak之基因；在篩選的過程中，我們所得的突變株都是fak與其相鄰基因spt5的雙重突變株。(2)利用fak與spt5的雙重突變株死亡之表徵，佐以EMS之篩選，我們期待能拿到fak的單獨突變株，但最後我們所篩到的七個突變株皆為spt5的單獨突變株。(3)再者，我們利用把spt5的基因補回到fak與spt5的雙重突變株中，以得到fak的單獨突變株。進而以此突變株來分析fak在果蠅發育過程裡數個已被完整建立的細胞移動模式系統上，其在細胞移動中所扮演的角色。
英文摘要
Focal adhesion kinase (FAK) plays a prominent role in integrin signaling that regulates cellular processes such as cell migration, cell proliferation and antiapoptosis, and has been well studied in cell culture systems. However, how FAK regulates these cellular processes during development is not understood. I wish to use the powerful Drosophila genetic system to analyze the in vivo function of FAK by analyzing fak mutant phenotypes during development.

A P-element insertion line (fakKG00304) that inserts in the 5’-UTR of fak was released from the Bloomington Stock Center. In fakKG00304, the FAK protein level in embryonic stages was normal, but almost undetectable in larval imaginal discs. No significant external defects were observed in fakKG00304. In an attempt to generate fak null mutants, I had carried out the following approaches based on the assumption that fak is essential for Drosophila viability: (1) imprecise excision of the P-insertion in fakKG00304. However, alleles obtained from this screening were double mutants for fak and the adjoining gene spt5. (2) EMS mutant screening for lethal phenotype against the fak spt5 double mutant. In this screen, seven independent lethal mutants were obtained, and they were all belonged to one complementation group, which were mapped to be spt5 alleles. (3) I constructed the spt5 genomic rescue plasmid that has been introduced into fak spt5 double mutants to generate fak only mutants. The phenotypes of the fak null mutant will be analyzed in several cell migration systems during Drosophila development.
