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1. Why are persons on a high-protein diet advised to drink lots of water? Please incl ude appropriate 

metabolic cycle in you r answer fo r illustration , (6%) 

2. The following kineti c data were obtained for an enzyme in th e absence of any inhibitor (1), and in th e 

presence of two different inh ibitors (2) and (3) at 5 mM concentration. Assume [Erl used is the same 

in each experiment , (8 %) 

[5] (1.) (2) (3) 

(mM) v (μmol/sec ) v (μmol/sec ) ν(μ mol/se c) 

1 12 4.3 5, 5 

2 20 8 9 

4 29 14 13 

8 35 21 16 

12 40 26 18 

品. Please circle t he answer that is c10sest to t he Vmax and Km for the enzyme and list your calculat ing 

procedure (points will be given only wh en calculati ng procedure is presented): 

A. Vmax = 500μ moVs and Km = 60 mM 

B, Vmax = 120μ mol/s and Km = 38 mM 

C. Vmax = 51 μmol/s and Km = 3, 2 mM 

0 , Vmax =2 .5μ moVs and Km = O.4mM 

b. Please circl e the answer and provide the proper graphs to support your choice (poìnts will be given 

only when graphs are provided). 

A. inhibitor 2 is a com petitive inh ibitor; inh ibitor 3 is a non-competitive inhibitor 

B. inhibitor 2 is a non-competit ive inhibitor; inhibitor 2 is a competitive inhibitor 

ι both inh ibitor 2 and 3 are competitíve inhibitors 

D. both inh ibitor 2 and 3 are non-competitive inhibito rs 

E. none of above 

3. Drug X binds to serum albumin with an association constant (KD) of 10-6 M. If the total concentrat ion 

of drug X in the bloodstream is 10 μM ， what is th e concent ration of f ree (unbound) drug X in blood ? 

(3%) 

4. Explain why, for protei ns with a single t ransmembrane segme肘， t he segment ís a hydrophobic heli>:. 

Whya helix? Why hydrophobic resid ues? (2%) 

(背函仍有題目 ，請繼續作答)
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5. W hat is the Sh ine-Da lgarn o seq uence? What does it do? The efficiency of prote in synthesis in it iati on 

may vary by as much as 100-fold fo r different mRNAs. How might the Shine-Da lgarno sequence be 

responsible for th is dlfference? (6%) 

6. Answer questions based on the following st ate ment s: (10%) 

BACKGROUND: Sodium flu oride is t he preferred agent to inh ibit glycolysis. Its action is not 

immediat e, however, and complet e inhibition is delayed for up to 4 hours. A more effective met hod 

is needed. Acidi f icat ion of blood combined with th e addition of NaF an d EDTA appea rs to be such a 

method. We stud ied wh ether acidificat ion was indeed more effective than NaF. 

METH ODS: We conducted 6 In dependent stud ies over a 10-month period at 3 Quest Diagnostics 

la borat ory sit es. In each stu dy, we drew venous blood from 6-24 nonfasting employee volunt eers 

int o 3 or 4 different serum- or plasma-collection t ubes, which were stored under different 

condit ions and aliquoted at díffere nt t imes. We analyzed the al íquots ín duplicate by means of a 

hexoki nase-based enzymatic met hod . 

RESULTS: The mea n glucose concentrat ion decrea sed by 0.3% at 2 h and by 1.2% at 24 h when blood 

was drawn into t ubes contain ing citrat e bu ffer, NaF, and EDTA. In contrast , the mean glucose 

concentration decreased by 4. 6% at 2 h and uy 7. 0% at 24 h when blood was drawn into t ubes 

conta ining NaF and sodium oxalat e. 

CONCLUSIONS: Acidifica t ion should rep lace NaF alone as the recommended method for obtaining 

an accurate glucose concentration. Diagnostic cut points based on blood samples collected into 

tu bes cont ain ing NaF as th e only inh ibitor of glycolysis are likely to be too low. 

1- 6-1. Why do we need NaF and EDTA added in the blood colllect ing t ube for glucose 

measurement ? 

2- 6-2. Based on the aut hor's results, what is the author's recommendat ion for a better agent to 

ínhibit glycol ysis? 

7. The prevalence of obesi旬， impaired glucose t olerance, and type 2 diabetes mellitus ís e5calatírlg at 

an alarm ing rat e. The development of safer antidiabetic agents is highly needed. Use the following 

figures to compare t he activity of peroxisom e- proliferator-act ivated receptor γ(PPARγ) in lean 

and obese subjects. Why do these ligands have the anti -diabetic effect? (10%) 
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8. What are th e essential amino acids in humans? Descri be three methods to measure quantitatively 

t hese amino acids in bio log i ca l 刊 uid s. (5%) 

9. M icroRNAs are ubiquitous regu lators in eukaryotes. 

Please describe the general principle of microRNAs prod uction . (7%) 

How might microRNAs regu late gene expression? (7%) 

10. What is epigenetics? (5%) 

Please give an example of how th e epigenet ic effect might regu late gene expression? (υ%) 

11. Define the following terms (解釋名詞}:

a. Pharmacogenomics (4%) 

b. t rinucleotide repeat expansion (4%) 

c. chromosome karyotyping (4%) 

d. post-translational modifi臼tion (5%) 

e. homologous recombinatlon (4%) 

f. gene regulatory operon (4%) 


