國立嘉義大學九十八學年度
應用化學系碩士班(乙組)招生考試試題

科目：生物化學
I. Single Choice (60%)
	1. 
	Which of the following is not true of the fatty acid synthase and the fatty acid -oxidation systems? 
(A) A derivative of the vitamin pantothenic acid is involved.  
(B) Acyl-CoA derivatives are intermediates. 
(C) Double bonds are oxidized or reduced by pyridine nucleotide coenzymes.    
(D) The processes occur in different cellular compartments.    
(E)The processes occur in the mitochondrial matrix.



	2.
	Which one of the following statements about mRNA stability is true? 

(A) Degradation always proceeds in the 5' to 3' direction.  
(B) Degradation of mRNA by polynucleotide phosphorylase yields 5'-nucleoside monophosphates.   
(C) In general, bacterial mRNAs have longer half-lives than do eukaryotic mRNAs.   
(D) Rates of mRNA degradation ared always at least 10-fold slower than rates of mRNA synthesis.   
(E) Secondary structure in mRNA (hairpins, for example) slows the rate of degradation. 


	3.
	Which one of the following statements is true of the biosynthetic pathway for purine nucleotides? 

(A) CO2 does not participate in any of the steps in this pathway.   
(B) Deoxyribonucleotides are formed from 5-phosphodeoxyribosyl 1-pyrophosphate.   
(C) Inosinate is the purine nucleotide that is the precursor of both adenylate and guanylate.   
(D) Orotic acid is an essential precursor for purine nucleotides.   
(E) The amino acid valine is one of the precursors contributing to purine nucleotides.


	4.
	Which of these can be synthesized by plants but not by humans? 
(A) Linoleate [18:2(9,12)].     (B) Palmitate (16:0).   (C) Phosphatidylcholine.   
(D) Pyruvate.   　　　　　  (E) Stearate (18:0). 



	5.
	Malonate is a competitive inhibitor of succinate dehydrogenase.  If malonate is added to a mitochondrial preparation that is oxidizing pyruvate as a substrate, which of the following compounds would you expect to decrease in concentration? 

(A) Citrate.   (B) Fumarate.   (C) Isocitrate.   (D) Pyruvate.   (E) Succinate. 



	6. 
	The plant hormone indole-3-acetate (auxin) is formed from: 
(A) arginine.   (B) histidine.   (C) phenylalanine.  (D) threonine.  (E) tryptophan. 


	7.
	Which of the following statements about gluconeogenesis in animal cells is true? 
(A)  A rise in the cellular level of fructose-2,6-bisphosphate stimulates the rate of gluconeogenesis. 
(B)  An animal fed a large excess of fat in the diet will convert any fat not needed for energy production into glycogen to be stored for later use.   
(C) The conversion of fructose 1,6-bisphosphate to fructose 6-phosphate is not catalyzed by phosphofructokinase-1, the enzyme involved in glycolysis.   
(D) The conversion of glucose 6-phosphate to glucose is catalyzed by hexokinase, the same enzyme involved in glycolysis.   
(E) The conversion of phosphoenol pyruvate to 2-phosphoglycerate occurs in two steps, including a carboxylation. 



	8.
	The anaerobic conversion of 1 mol of glucose to 2 mol of lactate by fermentation is accompanied by a net gain of: 

(A) 1 mol of ATP.   (B) 1 mol of NADH.   (C) 2 mol of ATP.   (D) 2 mol of NADH.   
(E) none of the above. 



	9.
	Conversion of 1 mol of acetyl-CoA to 2 mol of CO2 and CoA via the citric acid cycle results in the net 
production of: 

(A) 1 mol of citrate.   (B) 1 mol of FADH2.   (C) 1 mol of NADH.   (D) 1 mol of oxaloacetate.   
(E) 7 mol of ATP.
 

	10.
	Biological oxidation-reduction reactions always involve: 

(A) direct participation of oxygen.   (B) formation of water.   (C) mitochondria.   
(D) transfer of electron(s).          (E) transfer of hydrogens. 



	11.
	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. 



	12.
	Most transduction systems for hormones and sensory stimuli that involve trimeric G proteins have in common all of the following except: 
(A) cyclic nucleotides.       (B) nuclear receptors.     (C) receptors that interact with a G protein.   
(D) receptors with multiple transmembrane segments.   (E) self-inactivation. 



	13.
	An electrogenic Na+ transporter: 

(A) catalyzes facilitated diffusion of Na+ from a region of high Na+ concentration to one of lower Na+  concentration.   
(B) must catalyze an electron transfer (oxidation-reduction) reaction simultaneously with Na+ transport.   (C) must transport both Na+ and a counterion (Cl–, for example).   
(D) transports Na+ against its concentration gradient.   
(E) transports Na+ without concurrent transport of any other charged species 



	14.
	A ligand-gated ion channel (such as the nicotinic acetylcholine receptor) is: 

(A) a charged lipid in the membrane bilayer that allows ions to pass through.   
(B) a membrane protein that permits a ligand to pass through the membrane only when opened by the appropriate ion.   
(C) a membrane protein that permits an ion to pass through the membrane only when opened by the appropriate ligand.   
(D) a molecule that binds to the membrane thereby allowing ions to pass through.   
(E) always requires a second ligand to close the channel once it is opened


	15.
	In DNA sequencing by the Sanger (dideoxy) method: 

(A) radioactive dideoxy ATP is included in each of four reaction mixtures before enzymatic synthesis of
   complementary strands.   
(B) specific enzymes are used to cut the newly synthesized DNA into small pieces, which are then
separated by electrophoresis.   
(C) the dideoxynucleotides must be present at high levels to obtain long stretches of DNA sequence.  
(D) the role of the dideoxy CTP is to occasionally terminate enzymatic synthesis of DNA where Gs occur      

in the template strands.
(E) the template DNA strand is radioactive. 



	16.
	In the chemical synthesis of DNA: 

(A) the dimethoxytrityl (DMT) group catalyzes formation of the phosphodiester bond.   
(B) the direction of synthesis is 5' to 3'.   
(C) the maximum length of oligonucleotide that can be synthesized is 8-10 nucleotides.   
(D) the nucleotide initially attached to the silica gel support will become the 3' end of the finished product.   
(E) the protecting cyanoethyl groups are removed after each step. 



	17.
	Which of the following is not true of the citric acid cycle? 

(A) All enzymes of the cycle are located in the cytoplasm, except succinate dehydrogenase, which is bound to the inner mitochondrial membrane.   
(B) In the presence of malonate, one would expect succinate to accumulate.   
(C) Oxaloacetate is used as a substrate but is not consumed in the cycle.   
(D) Succinate dehydrogenase channels electrons directly into the electron transfer chain.   
(E) The condensing enzyme is subject to allosteric regulation by ATP and NADH. 



	18.
	Thr and/or Leu residues tend to disrupt an  helix when they occur next to each other in a protein because: 

(A) an amino acids like Thr is highly hydrophobic.   
(B) covalent interactions may occur between the Thr side chains.   
(C) electrostatic repulsion occurs between the Thr side chains.   
(D) steric hindrance occurs between the bulky Thr side chains.   
(E) the R group of Thr can form a hydrogen bond. 



	19.
	Myoglobin and the subunits of hemoglobin have: 

(A) no obvious structural relationship.   
(B) very different primary and tertiary structures.   
(C) very similar primary and tertiary structures.   
(D) very similar primary structures, but different tertiary structures.   
(E) very similar tertiary structures, but different primary structures 



	20.
	Which of the following statements about a plot of V0 vs. [S] for an enzyme that follows Michaelis-Menten kinetics is false? 

(A) As [S] increases, the initial velocity of reaction V0 also increases.   
(B) At very high [S], the velocity curve becomes a horizontal line that intersects the y-axis at Km.   
(C) Km is the [S] at which V0 = 1/2 Vmax.   
(D) The shape of the curve is a hyperbola.   
(E) The y-axis is a rate term with units of m/min. 


II. Short Questions (40%)

	1.

	The template strand of a segment of double-stranded DNA contains the sequence: (5%)

(5')CTT TGA TAA GGA TAG CCC TTC
(A) What is the base sequence of the mRNA that can be transcribed from this strand?  
(B) What amino acid sequence could be coded by the mRNA base sequence in (A), using only the first reading frame starting at the 5' end?    
(C) Suppose the other (complementary) strand is used as a template for transcription.  What is the amino acid sequence of the resulting peptide, again starting from the 5' end and using only the first reading frame? 


	2.

	What is an Okazaki fragment?  What enzyme(s) is (are) required for its formation in E. coli? (5%)

	3.

	What is a telomere?  Describe the key features of its structure.  What is unusual about the structure and/or mechanism of action of telomerase? (5%)


	4.

	A biochemist obtains the following set of data for an enzyme that is known to follow Michaelis-Menten kinetics. (10%)

Substrate
Initial

concentration
velocity

(M)
(mol/min)

—————————————

1
49

2
96

8
349

50
621

100
676

1,000
698

5,000
699

—————————————
(A) Vmax for the enzyme is __________.  Explain in one sentence how you determined Vmax.  
(B) Km for the enzyme is _________.  Explain in one sentence how you determined Km. 


	5.

	Match each feature of the plasmid pBR322 (at left) with one appropriate description presented (at right) (see illustration of pBR322 below).  Descriptions may be used more than once. (5%)
[image: image1.png]Pt




____ ampR sequence
(A) permits selection of bacteria containing the plasmid
____ ori sequence
(B) a sequence required for packaging recombinant plasmids 
____ tetR
into bacteriophage
____ BamHI sequence
(C) origin of replication
____ PstI sequence
(D) cleavage of the plasmid here does not affect antibiotic

sequence resistance genes

(E) insertion of foreign DNA here permits identification of 


bacteria containing recombinant plasmids 


	6.

	What is the utility of the SELEX protocol and how does it work? (10%)
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