
國立中山大學生物科學系 99 學年下學期 
博士班資格考試(筆試) 

 
科目：微生物免疫學 
 
Qualifying Examination: Microbiology & Immunology 
◎請任選五題作答，每題 20 分。答題超過五題者，依考題題號順序 

批改五題計分。 
◎Please choose 5 questions to answer, each question 20 points. If more than 5 questions 

are answered, only 5 questions in numerical order will be graded and counted in the 
total points. 

 
1. 請分別說明兩種 MHC 分子之結構及其如何進行抗原呈獻、及被其呈獻之抗原特性。 
 
2. Zinkernagel 及 Doherty 等人因發現 T 細胞及 B 細胞在抗原辨識使用不同機制而穫得 1996
年諾貝爾獎。請說明其主要發現。同時請比較 T 細胞及 B 細胞在抗原辨識機制之異同。 
 
3. 請分別說明 TH1 及 TH2 細胞產生之 cytokines 及其參與調節之免疫反應。 
 

4. Paul Ehrlich 曾提出 Horror Autotoxicus 理論，說明個體可能因喪失自我免疫耐受性(Self 
tolerance)而引發如風溼性關節炎、紅斑狼瘡，糖尿病等自體免疫疾病。請說明免疫耐受性 
(tolerance)形成之機制，並請說明 regulatory T cells (Treg cells)之特性及其在免疫耐受性相關

疾病機轉中所扮演之角色。 
 
5. 請說明 gut-associated lymphoid tissue (GALT)之結構及其免疫相關細胞如何在病原功擊

時啟動免疫抵抗機制?  
 
6.請列表比較格蘭氏陽性與格蘭氏陰性細菌的異同。 
 
7.請列表比較細菌內毒素與外毒素的異同。 
 
8.請列表比較真核細胞與原核細胞的異同。 
 
9.請就你所知，盡量條列出 E.coli 的所有特性。 
 
10.請敍述古細菌的特性及其在生物分類體系上的地位。 
 



國立中山大學生物科學系 99 學年下學期 
博士班資格考試(筆試) 

 
科目：生態學 

 

問答題：每位考生必須選擇五題問題回答，每題 20 分；作答超過五題者，以得

分最低的五題計算成績。 

01. Illustrate three types of survivorship curves and give examples of each. What 
factors cause the three different types to appear in nature? 

02. Discuss at least four characteristics of species that affect their potential rates of 
colonization and extinction. 

03. Use examples to explain how and why the genotype and environment influence 
the phenotype of an organism. 

04. Discuss and describe several different strategies that herbivores use to extract 
nutrients from a cellulose-rich diet. 

05. Explain why most bird species are monogamous while most mammal species are 
polygynous. 

06. Describe all possible outcomes of population growth of two competitive species 
according to the Volterra and Lotka competition model.  

07. Describe the three alternative successional mechanisms proposed by Connell and 
Slatyer in 1977.  

08. There are several different ways of describing species diversity.  The most used 
graphic one is rank-abundance curves.  Sketch an example and explain its 
content. 

09. Describes the island biogeography model proposed by MacArthur and Wilson. 

10. Why tree species number of temperate forest biome in Europe, eastern Asia and 
eastern North America are strikingly different even these three regions are with 
more or less the same area size? 

 
 
 



國立中山大學生物科學系 99 學年下學期 
博士班資格考試(筆試) 

 
科目：生物化學(Biochemistry) 
 
◎請任選五題作答，每題 20 分。答題數若超過五題，將依考題的題號順序批改

五題計分。 
◎Please choose 5 questions to answer, each question 20 points. If more than 5 

questions are answered, only 5 questions in numerical order will be graded 
and counted in the total points. 
 

1. Take hemoglobin as an example to describe the function of the primary, secondary, 
tertiary, and quaternary structure of this protein. 

 
2. Describe how the cell synthesizes ATP in mitochondria. 
 
3. Describe the mediation of hormone action by receptors. 
 
4. Describe the reactions in protein synthesis. 
 
5. The ubiquitin-proteasome pathway is responsible for the degradation of several 

important regulatory proteins, including proteins that control the cell proliferation 
and cell survival. Use the degradation of cyclin during the cell cycle as the 
example to illustrate the ubiquitin-proteasome pathway. 

 
6. The import mechanisms of enzyme-mediated catalysis are proximity and 

orientation effects, acid-base catalysis, covalent catalysis, and preferential 
transition state binding. Explain each mechanism.  

 
7. The function of glycogen in animal cells is to store metabolic fuel glucose and to 

release it rapidly when needed. Therefore, the glycogen metabolism is controlled 
according cellular needs. Describe the control of glycogen metabolism. 

 
8. Describe the aerobic metabolism of glucose and discuss the advantages and 

disadvantages of aerobic metabolism. 
 

 
 
 














	99下(Microbiology & Immunology)
	99下(生態學)
	99下(Biochemistry).pdf
	img012
	img017
	img018
	img019
	img020
	img021

