

一、單選題 （每題2分，共70分）
1. In eukaryotes, the nucleus is enclosed by a double membrane called the: 

(A)
cell membrane. 

(B)
nuclear envelope. 

(C)
nucleolus. 

(D)
nucleoplasm. 

(E)
nucleosome.
2. The bacterium E. coli requires simple organic molecules for growth and energy—it is therefore a: 

(A)
chemoautotroph. 

(B)
chemoheterotroph. 

(C)
lithotroph. 

(D)
photoautotroph. 

(E)
photoheterotroph.

3. Osmosis is movement of a: 

(A)
charged solute molecule (ion) across a membrane. 

(B)
gas molecule across a membrane. 

(C)
nonpolar solute molecule across a membrane. 

(D)
polar solute molecule across a membrane. 

(E)
water molecule across a membrane.

4. The pH of a solution of 1 M HCl is: 

(A)
0

(B)
0.1

(C)
1

(D)
10

(E)
–1

5. For the study of a protein in detail, an effort is usually made to first: 

(A)
conjugate the protein to a known molecule. 

(B)
determine its amino acid composition. 

(C)
determine its amino acid sequence. 

(D)
determine its molecular weight. 

(E)
purify the protein.

6. Which of the following describes the overall three-dimensional folding of a polypeptide? 

(A)
Primary structure 

(B)
Secondary structure 

(C)
Tertiary structure

(D)
Quaternary structure

(E)
None of the above

7. Determining the precise arrangement of atoms within a large protein is possible only through the use of: 

(A)
electron microscopy. 

(B)
light microscopy. 

(C)
molecular model building. 

(D)
Ramachandran plots. 

(E)
x-ray diffraction.

8. Proteins often have regions that show specific, coherent patterns of folding or function.  These regions are called: 

(A)
domains. 

(B)
oligomers. 

(C)
peptides. 

(D)
sites. 

(E)
subunits.

9. When oxygen binds to a heme-containing protein, the two open coordination bonds of Fe2+ are occupied by: 

(A)
one O atom and one amino acid atom. 

(B)
one O2 molecule and one amino acid atom. 

(C)
one O2 molecule and one heme atom. 

(D)
two O atoms. 

(E)
two O2 molecules.

10. 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.

11. Which one of the following statements is true of enzyme catalysts?

(A)
Their catalytic activity is independent of pH.

(B)
They are generally equally active on D and L isomers of a given substrate.

(C)
They can increase the equilibrium constant for a given reaction by a thousand-fold or more.

(D)
They can increase the reaction rate for a given reaction by a thousand-fold or more.

(E)
To be effective, they must be present at the same concentration as their substrate.

12. The role of the metal ion (Mg2+) in catalysis by enolase is to 

(A)
act as a general acid catalyst. 

(B)
act as a general base catalyst. 

(C)
facilitate general acid catalysis. 

(D)
facilitate general base catalysis. 

(E)
stabilize protein conformation.

13. To possess optical activity, a compound must be: 

(A)
a carbohydrate. 

(B)
a hexose. 

(C)
asymmetric. 

(D)
colored. 

(E)
D-glucose.

14. Starch and glycogen are both polymers of: 

(A)
fructose. 

(B)
glucose1-phosphate. 

(C)
sucrose. 

(D)
-D-glucose. 

(E)
-D-glucose.

15. The difference between a ribonucleotide and a deoxyribonucleotide is: 

(A)
a deoxyribonucleotide has an —H instead of an —OH at C-2. 

(B)
a deoxyribonucleotide has  configuration; ribonucleotide has the  configuration at C-1.

(C)
a ribonucleotide has an extra —OH at C-4. 

(D)
a ribonucleotide has more structural flexibility than deoxyribonucleotide.

(E)
a ribonucleotide is a pyranose, deoxyribonucleotide is a furanose.

16. In the Watson-Crick model of DNA structure (now called B-form DN(A): 

(A)
a purine in one strand always hydrogen bonds with a purine in the other strand. 

(B)
A–T pairs share three hydrogen bonds. 

(C)
G–C pairs share two hydrogen bonds. 

(D)
the 5' ends of both strands are at one end of the helix. 

(E)
the bases occupy the interior of the helix.

17. Current estimates indicate that humans have about ________ genes.

(A)
3,000

(B)
10,000

(C)
30,000

(D)
100,000

(E)
300,000

18. 1Rank the following organisms in order from smallest genome (number of base pairs of DN(A) to largest genome.

(A)
Human, fruit fly, E. coli bacterium.
(B)
E. coli bacterium, human, fruit fly.
(C)
E. coli bacterium, fruit fly, human.
(D)
fruit fly, E. coli bacterium, human.
(E)
fruit fly, human, E. coli  bacterium.
19.  Identify the molecule(s) derived from sterols. 

(A)
Arachidonic acid. 

(B)
Gangliosides. 

(C)
Phosphatidylglycerol. 

(D)
Prostaglandins. 

(E)
Vitamin D.
20. Which of the following statements about sterols is true? 

(A)
All sterols share a fused-ring structure with four rings. 

(B)
Sterols are found in the membranes of all living cells. 

(C)
Sterols are soluble in water, but less so in organic solvents such as chloroform.

(D)
Stigmasterol is the principal sterol in fungi. 

(E)
The principal sterol of animal cells is ergosterol.

21. During strenuous exercise, the NADH formed in the glyceraldehyde 3-phosphate dehydrogenase reaction in skeletal muscle must be reoxidized to NAD+ if glycolysis is to continue.  The most important reaction involved in the reoxidation of NADH is: 

(A)
dihydroxyacetone phosphate  →  glycerol 3-phosphate 

(B)
glucose 6-phosphate  →  fructose 6-phosphate 

(C)
isocitrate  →  α-ketoglutarate 

(D)
oxaloacetate  →  malate 

(E)
pyruvate  →  lactate 

22. Citrate synthase and the NAD+-specific isocitrate dehydrogenase are two key regulatory enzymes of the citric acid cycle.  These enzymes are inhibited by: 

(A)
acetyl-CoA and fructose 6-phosphate. 

(B)
AMP and/or NAD+. 

(C)
AMP and/or NADH. 

(D)
ATP and/or NAD+. 

(E)
ATP and/or NADH. 

23. The light reactions in photosynthetic higher plants: 

(A)
do not require chlorophyll. 

(B)
produce ATP and consume NADH. 

(C)
require the action of a single reaction center.

(D)
result in the splitting of H2O, yielding O2. 

(E)
serve to produce light so that plants can see underground. 

24. Photosynthetic phosphorylation and oxidative phosphorylation appear to be generally similar processes, both consisting of ATP synthesis coupled to the transfer of electrons along an electron carrier chain.  Which of the following is not true of both processes? 

(A)
Both contain cytochromes and flavins in their electron carrier chains. 

(B)
Both processes are associated with membranous elements of the cell. 

(C)
Both use oxygen as a terminal electron acceptor. 

(D)
Each represents the major route of ATP synthesis in those cells in which it is found. 

(E)
Protons are pumped from the inside to the outside of both mitochondria and chloroplast membranes.
25. In what order do the following five steps occur in the photochemical reaction centers?

(1)
Excitation of the chlorophyll a molecule at the reaction center

(2)
Replacement of the electron in the reaction center chlorophyll

(3)
Light excitation of antenna chlorophyll molecule

(4)
Passage of excited electron to electron-transfer chain

(5)
Exiton transfer to neighboring chlorophyll
(A) 1-2-3-4-5     (B) 3-2-5-4-1    (C) 3-5-1-4-2    (D) 4-2-3-5-1   (E) 5-4-3-2-1

26. Cyclic electron flow in chloroplasts produces:

(A)
ATP and O2, but not NADPH.

(B)
ATP, but not NADPH or O2 .

(C)
NADPH, and ATP, but not O2 .

(D)
NADPH, but not ATP or O2 . 

(E)
O2, but not ATP or NADPH.

27. Lipoprotein lipase acts in: 

(A)
hydrolysis of triacylglycerols of plasma lipoproteins to supply fatty acids to various tissues. 

(B)
intestinal uptake of dietary fat. 

(C)
intracellular lipid breakdown of lipoproteins. 

(D)
lipoprotein breakdown to supply needed amino acids. 

(E)
none of the above. 

28. Free fatty acids in the bloodstream are: 

(A)
bound to hemoglobin. 

(B)
carried by the protein serum albumin. 

(C)
freely soluble in the aqueous phase of the blood. 

(D)
nonexistent; the blood does not contain free fatty acids. 

(E)
present at levels that are independent of epinephrine.

29. When comparing the β-oxidation and ω-oxidation pathways, which one of the following statements is correct? 

(A)β-oxidation and ω-oxidation occur in the cytoplasm.

(B)β-oxidation occurs at the carboxyl end of the fatty acid whereas ω-oxidation occurs at the methyl end. 

(C)β-oxidation occurs at the methyl end of the fatty acid whereas ω-oxidation occurs at the carboxyl end. 

(D)β-oxidation occurs mainly in the cytoplasm whereas ω-oxidation occurs mainly in the mitochondria. 

(E)β-oxidation occurs mainly in the mitochondria whereas ω-oxidation occurs mainly in the cytoplasm. 

30. Which of the following is a zymogen that can be converted to an endopeptidase that hydrolyzes peptide bonds adjacent to Lys and Arg residues? 

(A)
Chymotrypsinogen. 



(B)
Pepsin. 



(C)
Pepsinogen. 



(D)
Trypsin. 



(E)
Trypsinogen. 

31. Transketolase requires the coenzyme: 

(A)
cobalamin (vitamin B12). 

(B)
lipoic acid.
(C)
pyridoxal phosphate. 

(D)
tetrahydrofolic acid. 

(E)
thiamine pyrophosphate. 

32. The synthesis of glycogen, starch, and sucrose all: 

(A)
involve addition of a sugar residue at the reducing end of the growing polymer. 

(B)
take place in liver and muscle of mammals. 

(C)
use a sugar nucleotide as substrate. 

(D)
use glucose 1-phosphate as the only substrate. 

(E)
use glucose-6-phosphate as substrate.

33. Penicillin inhibits the synthesis of peptidoglycan: 

(A)
branches. 



(B)
chains.



(C)
crosslinks.



(D)
precursors.



(E)
all of the above.

34. Which of these enzymes is not part of the Calvin cycle? 

(A)
Aldolase. 

(B)
Glyceraldehyde 3-phosphate dehydrogenase. 

(C)
Phosphofructokinase-1. 

(D)
Ribulose-5-phosphate kinase.
(E)
Transketolase. 

35. When glycerol is converted to glucose via gluconeogenesis in germinating seeds, the first glycolytic intermediate formed is: 

(A)
1,3-bisphosphoglycerate. 

(B)
dihydroxyacetone phosphate. 

(C)
glycerol 1,3-bisphosphate. 

(D)
glycerol 3-phosphate. 

(E)
ribulose 1,5-bisphosphate. 

二、問答題（每題10分，共30分）
1. What are cyclins?  What is their role in the regulation of the cell cycle?

2. 寫出Urea Cycle整個過程，含反應物、產物及酵素名稱，寫全名，從NH4+開始。
3. 寫出Citric Acid Cycle整個過程，含反應物、產物及酵素名稱，寫全名。
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