國立嘉義大學九十一學年度

生物科技研究所碩士班招生考試試題

科目：生物化學

一、簡答題：60分（每題15分）

1.The “pentose phosphate pathway” is an alternative pathway for glucose oxidation in which no ATP is generated.  Two important metabolites are mainly generated in this pathway, but not others.  What are they?  What biological roles are they involved?

2.Both in eukaryotes and prokaryotes, three types of RNAs are transcribed from DNA.  (a) What are these RNAs?  (b) What the RNA sequence is expected to be obtained form the transcription of following DNA sequence?

5′-GCATCCGACTGTTAGGCAATCAGCGAAGCTGGAAGC-3′ SENSE STRAND
3′-CGTAGGCTGACAATCCGTTAGTCGCTTCGACCTTCG-5′ANTISENSE STRAND
3.Please describe briefly about the fluid-mosaic model and propose an experimental approach that could support the fluidity nature of the plasma membrane.
4.A small peptide contains thr, val, cys, and phe amino acids. According to following experiments, please deduce the primary structure of the peptide.

(1)The Edman degradation yield PTH-threonine

(2)Carboxypeptidease A liberate valine

(3)Chymotypsin libarate valine and a tripeptide containg cysteine, threonine, and phenylalanine.

二、單選題：40分（每題2分）

1.Which of the following oligo- or polysaccharides is a linear polymers?

(1)amylopectin  (2)glycogen  (3)cellulose  
(4)proteoglycan  (5)most oligosaccharides that linked to polypeptides.

2.(-D-glucose and (-D-galactose are a pair of

(1)epimers  (2)enatiomers  (3)anomers   (4)position isomers  (5)tautomers.

3.Glycogen metabolism is mainly regulated by

(1)substrate availability  (2)product inhibition  (3)allosteric effecters  (4)oxidative stress  (5) hormones.

4.What is the end product of glycolysis?

(1)NADH  (2)glucose  (3)lactate  (4)pyruvate  (5)citrate.

5.Animals can not use molecules with less than 3 carbon as the energy source. However, plants and some
bacteria can use 2-carbon molecules (e.g. acetyl-coA) as precursor to generate large metabolites for their
growth.What is this process?

(1)Q cycle  (2)glycerol phosphate shuttle  (3)glyoxylate cycle  
(4)oxidative phosphorylation  (5)anaplerotic process.

6.What metabolites produced in citric acid cycle are eventually used for electron transport chain and oxidative phosphorylation to generate ATP?

(1)NADH and FADH2  (2)CO2 and acetyl-coA  
(3)NADPH and O2    (4)NADPH and FADH2  (5) NADH and O2

7.Based on Chargaff’s rules, a DNA sequence containing 36% of adenine should contain  

(1)36% guanine  (2)14% thymine  (3)36% cytosine
(4)50% thymine plus guanine      (5)72% guanine plus cytosine.

8.Thymine dimer is mainly caused by which mutagenic reagent or reaction?

(1)NO2  (2)deamination  (3)alkylating agent  (4)intercalating reagent  (5)UV.

9.Which of the following statement is correct for the DNA structure?

(1)DNA is a double helix structure with bases protruded outwards.

(2)The melting temperature of double strand DNA is related to the GC content of DNA

(3)Only the hydrogen bonding between bases contribute to the stability of double helix DNA structure.

(4)Some DNA may contain uracil for achieving better stacking stability.

(5)The two polynucleotide strands in DNA are arranged to parallel polarity (with regards to 5’ to 3’ direction).

10.A circular double strand DNA with linking number of 500, if it contains twist of 478, what is it superhelicity?

(1) + 978 supercoiling  (2) + 22 supercoiling  (3) – 22 supercoiling  
(4) + 250 supercoiling  (5) – 489 supercoiling.  

11.Which amino acid not or rarely involves the formation of protein secondary structure 
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-helix?

(1) Ala  (2) Cys  (3) His  (4) Pro  (5) Tyr

12.Arginine has the following pKa values: pK1=2.17,  pK2=9.04, and pKR=12.48,What is the net charge of arginine at pH=7.4 ?
(1) + 2  (2) + 1  (3) 0  (4) – 1  (5) - 2

13.By which of the following mechanisms enzymes enhance the rate of chemical reaction?

(1)reducing Gibbs free energy  (2)reducing enthalpy  (3)increasing entropy

(4)reducing activation energy  (5) increasing products

14.What is the characteristic about the noncompetitive inhibitors of an enzyme?

(1)Km increase  (2)Vmax increase  (3)Km decrease  (4)Vmax increase  (5)Vmax does not change

15.Which type of chromatography could be employed to determine the molecular size of interesting protein?

(1)gel filtration chromatography  (2)ion exchange chromatography 

(3)affinity chromatography      (4)thin layer chromatography  (5)gas chromatography 
16.Which fatty acid in the following list is a saturated fatty acid?

(1)palmitic acid  (2)palmitoleic acid  (3)arachidonic acid  (4)oleic acid  (5)linoleic acid

17.G-proteins are associated with which receptor superfamily?

(1)oligomeric ligand-gated ion channel  (2)cell adhesion protein receptor  (3)7-transmembrane segment receptor  (4)single transmembrane segment receptor  (5)12-transmembrane receptors
18.Which of the following descriptions about the plasma membrane is not correct?

(1)lipid bilayer is asymmetrical  (2)membrane is impermeable to charge solutes and ions  

(3)cholesterol decrease the fluidity of lipid bilayer  (4)lipids of plasma membrane are amphipathic molecules  (5)phospholipid is the most abundant membrane lipids

19.Which of the following transport phenomena is a passive transport?

(1)Na+-K+ transport  (2)gap junction transport  (3)Na+-glucose transport

(4)lactose-H+ transport  (5)phosphoenolpyruvate transport system

20.In animals, fatty acids are synthesized in:

(1)cytoplasm  (2)mitochondrion  (3)nucleus  (4)lysosome  (5)Golgi apparatus
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