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1. Sketch a titration curve for aspartic acid, and indicate the pKa values of all titratable groups. 
Also indicate the pH range in which the conjugate acid-base pair +1 Asp and 0 Asp will act as a 
buffer. (pK1=1.88, pK2=3.65, pK3=9.60) (10%) 

 
2. After a person has ingested large amounts of glucose, the glucose and fructose that exceed 

caloric requirements are transformed to fatty acids for triacylglycerol synthesis. The fatty acid 
synthesis consumes acetyl-CoA, ATP, and NADPH. How are these substances produced from 
glucose? (10%) 

 
3. When O2 is added to an anaerobic suspension of cells consuming glucose at a high rate, the rate 

of glucose consumption declines greatly as the O2 is used up, and accumulation of lactate ceases. 
This effect, first observed by Louis Pasteur in the 1980s, which was called the Pasteur Effect. A. 
Why does the accumulation of lactate cease after O2 is added? B. Why does the presence of O2 
decrease the rate of glucose consumption? C. How does the onset of O2 consumption slow down 
the rate of glucose consumption? Explain in terms of specific enzymes. (10%) 

 
4. The almost pure cellulose obtained from the seed threads of Gossypium (cotton) is tough, 

fibrous, and completely insoluble in water. In contrast, glycogen obtained from muscle or liver 
disperse readily in hot water to make a turbid solution. Although they are composed of 
(1-4)-linked d-glucose polymers of comparable molecular weight. What structural features of 
these two polysaccharides underlie different physical properties? Explain the biological 
advantages of their respective properties. (10%) 

 
5. What is the allosteric effect? Give a graph plot to show there is the allosteric effect for an 

enzyme reaction (plot initial rate versus substrate concentration) (10%) 
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6. Please explain the following terms: (30%) 

(1) Alternative splicing 
(2) PFGE (Pulse Field Gel Electrophoresis)  
(3) Enhancer 
(4) Open reading frame 
(5) RNA editing 
(6) Real Time PCR (RT-PCR) 
(7) ELISA 
(8) DNA microarrays 
(9) FISH (Fluorescent in situ hybridization ) 
(10) High-performance liquid chromatography (HPLC) 
 

 
7. Explain why the absorption of UV light by double-stranded DNA increases when the DNA is 

denatured. (10%) 
 
8. Describe the two mechanisms for regulation of gene expression of the trp operon in E. coli. 

(10%) 
 

 

 




