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生物化學 試題 

（化學生物系碩士班 生物組） 

※請注意：1.本試題共三頁。 
2.答案須寫在答案卷上，否則不予計分。 

一、 單選題（每題 3 分，共 30 分） 

1. Of the 20 standard amino acids, only ___________ is not optically active. The reason is that 
its side chain ___________. 
(A) alanine; is a simple methyl group 
(B) glycine; is a hydrogen atom 
(C) glycine; is unbranched 
(D) lysine; contains only nitrogen 
(E) proline; forms a covalent bond with the amino group 

 
2. Analysis of x-ray diffraction data yields a(n)______; analysis of 2D NMR data yields 

a(n)______. 
(A) electron density map; count of hydrogen atoms in the molecule 
(B) shadow of protein’s outline; estimate of protein’s molecular volume 
(C) table of interatomic distances; electron density map 
(D) electronic density map; table of interatomic distances 
(E) 3-d protein structure; 2-d protein structure 

 
3. An allosteric interaction between a ligand and a protein is one in which: 

(A) binding of a molecule to a binding site affects binding of additional molecules to the same 
site. 

(B) binding of a molecule to a binding site affects binding properties of another site on the 
protein. 

(C) binding of the ligand to the protein is covalent. 
(D) multiple molecules of the same ligand can bind to the same binding site. 
(E) two different ligands can bind to the same binding site. 

 
4. Which of the following is true of the binding energy derived from enzyme-substrate 

interactions? 
(A) It cannot provide enough energy to explain the large rate accelerations brought about by 

enzymes. 
(B) It is sometimes used to hold two substrates in the optimal orientation for reaction. 
(C) It is the result of covalent bonds formed between enzyme and substrate. 
(D) Most of it is derived from covalent bonds between enzyme and substrate. 
(E) Most of it is used up simply binding the substrate to the enzyme. 
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5. Which of these is a general feature of the lipid bilayer in all biological membranes?  
(A) Individual lipid molecules are free to diffuse laterally in the surface of the bilayer.  
(B)Individual lipid molecules in one face (monolayer) of the bilayer readily diffuse (flip-flop) 

to the other monolayer. 

(C) Polar, but uncharged, compounds readily diffuse across the bilayer.  
(D) The bilayer is stabilized by covalent bonds between neighboring phospholipid molecules. 
(E) The polar head groups face inward toward the inside of the bilayer. 
 

6. Steroid hormones are carried on specific carrier proteins because the hormones: 
(A) are too unstable to survive in the blood on their own. 
(B) cannot dissolve readily in the blood because they are too hydrophobic. 
(C) cannot find their target cells without them. 
(D) need them in order to pass through the plasma membrane. 
(E) require subsequent binding to specific receptor proteins in the nucleus. 

 
7. In the α helix the hydrogen bonds:  

(A) are roughly parallel to the axis of the helix.  
(B) are roughly perpendicular to the axis of the helix.  
(C) occur mainly between electronegative atoms of the R groups.  
(D) occur only between some of the amino acids of the helix.  
(E) occur only near the amino and carboxyl termini of the helix.  

 
8. Carbon monoxide (CO) is toxic to humans because:  

(A) it binds to myoglobin and causes it to denature.  
(B) it is rapidly converted to toxic CO2.  
(C) it binds to the globin portion of hemoglobin and prevents the binding of O2.  
(D) it binds to the Fe in hemoglobin and prevents the binding of O2.  
(E) it binds to the heme portion of hemoglobin and causes heme to unbind from hemoglobin. 

 
9. Hemoglobin glycation is a process where    is    attached to hemoglobin.  

(A) glycerol; covalently  
(B) glucose; enzymatically  
(C) glucose; non-enzymatically  
(D) N-acetyl-galactosamine; enzymatically  
(E) galactose; non-enzymatically  

 
10. In the laboratory, recombinant plasmids are commonly introduced into bacterial cells by:  

(A) electrophoresis – a gentle low-voltage gradient draws the DNA into the cell. 
(B) infection with a bacteriophage that carries the plasmid.  
(C) microinjection.  
(D) mixing plasmids with an extract of broken cells.  
(E) transformation – heat shock of the cells incubated with plasmid DNA in the presence of 

CaCl2.  
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二、 問答題（每題 10 分，共 70 分） 

1. Explain the relationships among the change in the degree of order, the change in entropy, and 
the change in free energy that occur during a chemical reaction. 

2. Fatty acid synthesis and fatty acid breakdown occur by similar pathways. Describe, very 
briefly, four ways in which the synthetic and breakdown pathways differ. 

3. Compare in general terms the effects of epinephrine, glucagon, and insulin on glucose 
metabolism.  

4. Describe the differences between the glycosphingolipids corresponding to the A, B, and O 
human blood group antigens. 

5. The plasma membrane of an animal cell consists of 45% by weight of phospholipid and 55% 
protein.  What is the mole ratio (moles of lipid/moles of protein) if the average molecular 
weight of phospholipids is 750 and the average molecular weight of membrane proteins is 
50,000? 

6. Describe the process of glycogen breakdown in muscle.  Include a description of the 
structure of glycogen, the nature of the breakdown reaction and the breakdown product, and 
the required enzyme(s). 

7. Briefly describe the changes in eukaryotic chromosome structure during the cell cycle. 


