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Part 1: (25%)

1. Explain why P-sheets are unhkely to form folding nuclel, {4 %o}

2. The pH dependence of the rate of the tricse phosphate isomerase (TIM)
reactions bhas charscteristic pEK's of 6.5 and 9.5, Histidine-95, &
catalytically essential residue, has been shown to have a pk of 4.5 Why
doesn’t the pH rate curve indicate the cxastence of this pK? (5 %)

3. What are the ionic strengths of 1.0 M solutiens of NaCl, {NH,),50,, and

E,PO.? [n which of these soletions would a protein be expected to be
most spluble, least soluble? {5 %)

4. Write oot the reactions of the glycolytic pathway from glucuse 1o jactate,
using arrows and names of the intermediates and enzymes mvolved. {5 %)

3. Please match the hpoprotemns and ther fonctions below:

Lipoprotein Function
1= Y Chylomxtons <8~ Transport endogenous
(internally produced)
triacylglycerais and cholesterol
from the live to the hssues
(the liver synthcsizes
triacylglycerols from excess
carbohvdrates).
<T> ) Low density <b=, Transport endogenous
lipoprotein cholesterol from the tissues o
{LDL) the liver.
3= y  High denarty <> Transport exogencus
lipoproten fexternally supplied,, eg.
{HDL) dietary) triacylglycerals and
chotesterol from the mtestines
o the tissucs.

{ Leave the correct a]phalﬁétﬁ' i otder in the answer sheet} (6%}
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Part 2: (25%)

Ture or False [question 1-8),
if your answer is Falae, please correct the statement, 12 %

1. Izatopes "equal to" stable or radicactive forms of an element that same in
atarm i< weight but are different chemical nature, used as tracers.

2. Glycoprolain is a protemn contaiming at isast one glycogen.

3. Gene [ibrary is a random collaction of DNA fragments that includas ati the
genelic information of at least one spacies.

4. Muclepside is & compound consisting of a purine base covalantly inked to
8 hexose.

5. Plants and many bacteria can reduce niirata back into ammania by the
aclion of nitrate reductases. this process is known as nitrification.

B. Aspartic acid ang glutamic acid have positve charged R groups

Question §-F7 plaase choose ong answer within the blank, 7%.

6. Much avidance sugpests that the combination of a high plasma tevel of
very- (high, low, or equal] densily lipoproteins with a (high, low, or egual )
[evei of high-dansity-lipapralen s an mportant factor in causing
atherosclerasis, the lormation of thick deposits of cholesteral and ils esters
an tha innar surfaces of blood vessels.

7. Monooxygenases catalyze reachons in which [only one, or two) of oxygen
atoms would be incorporated in to the organic substrale. Thesa enzymes

require {one or two| substrate to serve as reductants of the two cxygen atoms
of 02

Question B, pisase draw right chemical structures, 6%

B1. LUrea
82 Acetyl-Cof
83 B-methylocytosine
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Part 3: (25%)

|.  Please draw the stmucture of glycine in £wittenon form.  The Pk and Pk.: for

glycine 15 2.3 and 2.6, respectwely.  Please draw the predominant form of glycine
at pH 1, 7and 11, respeciively  {8%)

2. The mutial coding sequence of a cDNA 15
3 ATGGACCCTGAGACCTGCCCC e 17
3 TACCTGGOACTOT GO ACGHOGG— §
Assurming that this gene can be detocted by using synthesized ohigonuclectide
(Ztmer)  What seguénce will you use tu synthesize the oligonucleohide for {a)
southern (b} Morthern bybrduaion?  Please hist 8]l of the possible sequence for
each question, and indicate the arientaton of each chgonualeobde,  Asturmpp

that no infron oecurs N the sequence. Do oot uke & degenerated sogquencs
(6%}

3, The primary struciure of proden A w deduced from the CIONA sequence . This
protein 18 known to be phosphorylated i vivo by a kinase at a specific aruno acid
residue.  Now, this protein s phosphoryvlated by using {*Pl-orthophuyphate and
antibody of pratein A 15 avallable in the laboratory,  One researcher conducted a
seriea of expenments and idertified the amino acid residue which 8 phosphorylated.
Please indicate the resonable order to perform the expenmenty.  (5%)

(a) identify the peptide contaimng radioactivity

{h) dipest the protemn by specific endoproteinase

{c} immunoprecipilate the protein

(d) N-terminal sequencing and dentify the amuno acd residue with radoagivicy
fe) scparsie the pepude by reversed phase HIPLC
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DNA sequence can be determined by using specific chemical reagents or by
didecoxynuclentide chain termination method  Please deseribe the principles for

both methods.  The figure shown below is a result of chemical cieavage method
Please wnite down the sequence with the ammows.  {5%)

iy FF

Part 4: (25%)

Many hormones such as epinephrine, glucagon bind to Their specific receptars
tr activate adenylate cyclase. Studies veveal that G protein is involved in this
pathway of activation. Please answer the following guestions.

1. What dees "6 protein" stand for?

7. How does the & protein cantrol adenylate cyciase, and what is the role

of GTP in this process?

. Please indicate the reie of hormone-receptor complex in this process,

Beoxyribonucleotides are formed by the reduction of ribonucieotides. The enzyme

for thiz reaction s ribanuclectide reductase. This enzyme consists of iwp
subunits of Bl and B2.

1. What it the substrate and product of this enzyme?

2. Please describe the special features of the two subunits.




