國立嘉義大學九十八學年度

生化科技學系碩士班招生考試試題

科目：生物技術
一、解釋名詞 (每小題5分，共25分)

1. 農桿菌 (Agrobacterium spp.)

2. PCR-限制長度片段多型性 (PCR-restriction fragment length polymorphism, PCR-RFLP)
3. 單一核苷酸多型性 (single nucleotide polymorphism, SNP)

4. Fluorescent in situ hybridization (FISH)

5. 簡單序列重複區間 (Inter-Simple Sequence Repeat, ISSR)
二、問答題（共75分）
1. Your lab is searching for human genes that code for proteins playing a role in regulating the cell cycle. Because many of the cell cycle proteins are highly conserved, human genes can produce proteins that function perfectly well in yeast cells. You have many resources with which to study this phenomenon, including a culture of human cells, several yeast cell cultures (including some temperature-sensitive mutants that prevent steps of the cell cycle at nonpermissive temperatures), restriction enzymes, and techniques for introducing foreign DNA into yeast cells. Design an experiment to identify and isolate a human gene encoding a cell cycle control protein. (25 分)

2. You have received from a colleague a plasmid containing a piece of DNA that is expressed only in neuronal cells in Drosophila. You suspect that this gene codes for some type of signaling peptide. 

(a) What must you do to test your hypothesis? In other words, how do you get from a piece of DNA in a plasmid to the nucleotide sequence to a protein you can examine functionally? (5分)
(b) How could you find out whether the gene is present in other species (e.g., a laboratory rat) and determine its pattern of expression? (10分)

(c) Why would you or anyone care what proteins are present in Drosophila or in the lab rat? (10分)
3. Drug X is a useful drug in lung cancer therapy. Drug X can inhibit kinase Y activity in cancer cells. 

(a) You want to know whether Drug X can induce apoptosis in lung cancer. Please describe three methods for determine the apoptotic cells. (15分). 
(b) It has been shown that kinase Y could phosphorylate transcription factor Z. How do you determine the kinase Y activity? (10分)
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