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1. All of the following electron carriers are components of the mitochondrial electron transport chain except
for (A) NADP". (B) NAD". (C) FMN. (D) FAD.
2. The first product of glycogenolysis is
(A) glucose-6-phosphate. (B) glucose-1,6-phosphate.
(C) fructose-1-phosphate. (D) glucose-1-phosphate.
3. All of the following statements regarding the function of the tricarboxylic acid cycle are correct except that
(A) it generates NADH and FADH,.
(B) it generates GTP.
(C) it catalyzes the complete oxidation of acetyl CoA to CO; and water.
(D) it provides for the net synthesis of oxoloacetate from acetyl CoA.
4. The pH of a sample of blood is 7.4. The pH of a sample of gastric juice is 1.4. The blood sample has:
(A) 5.29 times lower [H'] than the gastric juice. (B) 6 times lower [H'] than the gastric juice.
(C) 6,000 times lower [H'] than the gastric juice. (D) a million times lower [H'] than the gastric juice.
5. An octapeptide composed of four repeating glycylalanyl units has:
(A) two free amino and two free carboxyl groups.

(B) a single free amino group on an alanyl residue.




(C) a single free amino group on a glycyl residue and a single free carboxyl group on an alanyl residue.

(D) a single free amino group on an alanyl residue and a single free carboxyl group on a glycyl residue.
6. The Fatty acid which is described as 20:4 is

(A) palmitic acid (B) arachidonic acid (C) lauric acid (D) linoleic acid
7. One method used to prevent disulfide bond interference with protein sequencing procedures is:

(A) cleaving proteins with proteases thaf specifically recognize disulfide bonds.

(B) protecting the disulfide bridge against spontaneous reduction to cysteinyl sulthydryl groups.

(C) removing cystines from protein sequences by proteolytic cleavage.

(D) reducing disulfide bridges and preventing their re-formation by further modifying the SH groups.
8. The benefit of measuring the initial rate of a reaction, Vy, is that at the beginning of a reaction:

(A) changes in [S] are negligible, so [S] can be treated as a constant.

(B) [ES] can be measured accurately.

(C) Vo= Vinax.

(D) changes in K, are negligible, so K, can be treated as a constant.
9. The Lineweaver-Burk plot is used to:

(A) determine the equilibrium constant for an enzymatic reaction.

(B) illustrate the effect of temperature on an enzymatic reaction.

(C) solve, graphically, for the rate of an enzymatic reaction at infinite substrate concentration.

(D) solve, graphically, for the ratio of products to reactants for any starting substrate concentration.
10. Allosteric enzymes:

(A) usually have only one active site.

(B) are regulated primarily by covalent modification.

(C) usually have more than one polypeptide chain.

(D) usually show strict Michaelis-Menten kinetics.

—. Carbon monoxide can bind with hemoglobin and heme, the affinity with heme is higher than with
hemoglobin. Explain the reason. 10 4~

Read the following paragraph and answer the questions:

it

Ca®" signaling plays an important role in regulating various cellular responses and intracellular
signal transduction processes. The signal-induced change in the intracellular free Ca®* concentration has
been portrayed as a switch through a class of Ca**-sensor proteins containing a motif called the EF-hand.
Among such proteins, it is well known that calmodulin is involved in many aspects of Ca>* regulation
systems. Calmodulin dependent kinase II (CaMKII) is a serine/threonine phosphotransferase that is
capable of long-term retention of activity due to autophosphorylation at a specific threonine residue
(Thr287) within each subunit of its oligomeric structure. The gamma isoform of CaMKII is a significant
regulator of vascular contractility. Phosphorylation of CaMKII gamma at Ser26, a residue located within
the ATP binding site, terminates the sustained activity of the enzyme. To determine if the phosphorylation

of Ser26 affects the kinase activity, Ser26 is mutated into amino acid D or amino acid A. The S26D




mutation mimicking the phosphorylated state of CaMKII causes a dramatic decrease in Thr287

autophosphorylation levels and greatly reduces the catalytic activity, while the S26A mutation has no

effect. These data combined with molecular modeling indicate that a negative charge at Ser26 of CaMKII
gamma inhibits the catalytic activity of the enzyme towards its autophosphorylation site at Thr287 most
likely by blocking ATP binding. ‘

Questions: /% 5 4~

1. What is “EF-hand”?

2. What 1s “amino acid D” and “amino acid A”?

3. Explain the meaning of “autophosphorylation”

4. Give a possible explanation why the S26D mutation of CaMKII gamma reduces the catalytic activity of

the enzyme, while the S26 A mutation has no effect.
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1. Which of the following molecules are synthesized according to the direction of existing template?
(A) trypsin  (B) poly A tail on eukaryotic mRNA  (C) CCA residue on tRNA (D) starch.

Question 2-4: for a given peptide sequence, SDSGRVEDEKVAA

2. What would be charge of it at pH 7?
(A) +2 B)1 o D) -2.

3. How many peptide fragments can be found if complete digestion of trypsin is performed?
A1 B)2 (O] D) 4.

4. How many base pairs of the corresponding DNA template are encoded the given peptide?
(A) 13 (B) 26 (C) 39 (D) 52 base pairs.

5. In a pH 7.2 environment, what would be the charge status of the protein molecule with pI= 9.5?
(A) positive charge  (B) negative charge  (C) no charge (D) none of the above.

6. For homodimeric protein X with two 60 kD subunits, if the proteolytic degradation occurs at the middle of
subunit, which of the protein band will be observed after SDS-PAGE?

(A) 240kD (B) 120 kD (C) 60 kD (D) 30 kD.
7. Which of the detergent is categorized as “ionic” ?
(A) SDS (B) Triton X-100  (C) Tween-20 (D) CHAPS.

8. Which of the following glycosidic bond is found in the structural glucan of plants?
(A) a-1,2 B)oa-1,4 (C) a-1,6 (D) p-1,4.
9. If a linear starch (amylose) with 100 glucose unit is completely hydrolyzed by f-amylase, the reducing
power will increase
A1 B)2 (©) 50 (D) 100 folds.
10. Which of the following fatty acid with highest melting point than others?
(A) linoleate (B) plamitate (C) laurate (D) arachidonate.
11. Which of the following lipid should “NOT” be found in the biological membrane?

\A/



(A) triacylglycerols  (B) glycerophospholipids  (C) sphingolipids (D) cholesterols.
12. In the signal transduction adenylyl cyclase signaling pathway, what is the major second messenger?
(A) AMP (B) ADP (C) cAMP (D) ATP
13. Please specify the correct full name for ATP.
(A) adenine (B) adenosine  (C) adenosine 5’-triphosphate (D) deoxyadenosine
14. Which of the following interaction can “NOT” stabilize the structure of DNA double helix?
(A) hydrogen bonding (B) interaction between stacking base pair
(C) hydrophobic interaction (D) charge-charge interaction
15. For the DNA with sequence ATTGCTATCCTTTAAAAT with melting temperature about 55°C, what will
possible be the melting temperature for sequence GGCGATATGTACCCC?
(A) 35°C (B) 45°C (C) 55°C (D) 65°C
16. DNA isolated from cow liver cells contains 28% A; what percent will be C?
(A) 14% (B) 22% (C) 28% D) 36%
17. Which of the following molecule is the common catabolic intermediate for amino acid, glucose and fatty
acid decomposition?
(A) pyruvate (B) acetyl-coA (C) oxaloacetate (D) phosphoenolpyruvate
18. Which of the following compound is the methyl group donor in the conversion from phosphatidyl-
ethanolamine to phosphatidylcholine?
(A) S-adenosyl methionine  (B) 5-methyl THF (C) 5,10-methelene THF (D) 10-formyl THF.
19. The conversion of acetyl-CoA to malonyl-CoA is catalyzed by
(A) acetyl-CoA:ACP transacylase (B) acetyl-CoA carboxylase
(C) succinyl-coA transferase (D) malonyl-CoA:ACP transacylase.
20. The key enzyme responsible for the synthesis of cholesterol is
(A) HMG-CoAlyase (B) acetoacetyl-CoA thiolase (C) HMG-CoA synthase (D) HMG-CoA reductase.
21. In the urea cycle, the two nitrogen sources for urea molecule is from
(A) carbamoyl phosphate and aspartate (B) carbamoyl phosphate and glutamate
(C) ornithine and asparate (D) carbamoyl phosphate and ornithine.
22. Which of the following metabolic pathway “DOES NOT” require 5-phospho-ribosyl-pyrophosphoate
(PRPP)?
(A) purine synthesis  (B) pyrimidine synthesis ~ (C) salvage pathway (D) phenylalanine synthesis
23. All known transaminase requires the coenzyme (A) CoA (B) PLP (C) THF (D) biotin to catalyze the
ping-pong kinetic mechanism.
24. Which of the following compound does not donate any structure moiety to the heterocyclic ring of purine?
(A) PRPP (B) 10-formyltetrahydrofolate  (C) aspartate (D) glycine
25. Which of the following reducing power is used in the reduction of ribonucleotides to
deoxyribonucleotides?  (A) NADH (B) NADPH (C) FADH, (D) QH;
26. Which of the following does NOT participate in the generation of charged tRNA?
(A) aminoacyl-tRNA synthetase (B) amino acid (C) ATP (D) GTP




27. Which one of the following statements about bacterial operon is “CORRECT” ?
(A) Adjacent genes that are transcribed in opposite directions along the DNA.
(B) A unit of transcription in bacteria under the control of a single promoter.
(C) A tandemly arranged group of genes containing only one associated ribosome binding site.
(D) A unit of transcription giving a single RNA species from which one or more introns are removed by
splicing. ,
28. Polycistronic mRNA contains (A) many promoters (B) many genes (C) many Shine Dalgarno sequences
(D) many operators.
29. In E.coli, the synthetic rate for DNA polymerase III holoenzyme is about 1,000 nucleotides per second.
Which of the following responsible for the “processivity”? Ao BB ©y (D)o subunit
30. The joint of Okazaki fragments to continuous DNA strand was “NOT” accomplished by the following
enzyme? (A) DNAligase (B) DNApoll (C) DNA pol ITI (D) SSB

= RZER (#£20%)
1. Please describe the mechanism of the Nobel awarded phenomenon of RNA interference (RNAi). (3 4+)
2. The study of protein-protein interaction may be one of the most fascinating subjects in life science
researches. Other than the van der Waals forces, describe the other four possible forces or bonding
involved in protein-protein interactions. (4 %-)
3. The molecular weight for actin is 40,000 Da.
(A) What will be the total weight of 2 fimol of actin. (please describe as ng) (3 4°)
(B) Calculate molar concentration (nM) for 0.5 mg/mL actin solution. (3 %-)
(C) If the copy numbers of actin in a single U937 cell is about 10%, in one sample, what would be the
minimal cell numbers needed for visualization of an actin protein spot in CBR stained 2-DE gels ?
The theoretical sensitivity of CBR staining is about 10 ng/protein spots). (5 4°)

4. Describe the complete procedure of making 0.25 L of 100 mM Tris solution starting from Tris powder
(MW 121.1) and water. (2 4-)
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