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L {5%) Proteins that bind specificully to DINA are of great biological importance because of their
roles inreplication or expression of genetic information, OF great interest is that those proteins bing
o very specific sites on the double-stranded DNA, defined by specific sequences of the [owr
nucleatides A, T, C, and . How might a protein diseriminate among diffcrent DNA base pairs?
What 1s the most imporlant interaction? Explain your reasons at ap gtomic leve],

2. (10%) The duta below show a purification foran enzyme. After Sephadex G-73, two peaks with
enZyme activity were chserved.

| Table 1. Purification of two enzvmes

Volume Total Protein Total Aclivity
. (ml) {myg) {unir) i
Crude enzyme Fo 1080 615 1210
Ammonium sipiface 124 i1l H20
preecipitate '
! Phenyl Superose 63 .8 219
: chromatography .
DEAE-Sephadex 35 1.6 124
chromatography
Metal-hinding | 12 0.4 00
cliromatography
sepladex G-75 peak [ 2 016 244
(A)
Sephadex G-75 peak 11 10 0.15 120
{B)

8. What is the final purification fuld after Se;:hadéx G-75 chromatography as compared to the
crude enzymes in the euliure medium?

b, What are the properties of these two cnizymes based on the ahove isolation procedures’?
Compare Lhese two enzymes in brief,

¢. The Kyrvalues are 3.3 mp/ml and 1.2 mg/m! for enzyme A and erzyme B, respectively.

| Describe the physiological meaning.
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3. {l0%) Answer the follnwing gueslions on protein siructures.

a.  Proteins are made from 20 amino acids. Studies of nameally oeccurring smino acid
substitutions may reveal the importance of individual residues. What will you predictifone
tryptophem residue is replaced? Please draw the chernical strnucture and explain in brief.

b.  Please give rwo factors thar favors the oligomeric assoctation of protein monotmer. Explain
1n ket .

c.  I'lease use thermodynamics to predict the single largest contribution onto the stability ol a
folded protein,

4. (10%;} General concepts on chemical bonds. { 1% sach for questions 4a, 4b, and 4¢)

a.  The most likely C-C hond dissociation encrey {in Keal/mol) is
(A) < 30 (B) 50-100 (C) 100-150 (D) >[50

b.  The most likely C-H bond dissociation energy {in Kcal/mal) is
(A) =50 (By50-100 {C) 100-150 (I =150

¢.  The most likely hvdrogen bond engrgy (in Kcal/mol) is
(A <10 (B20-30 (C) 3040 (D)= 30

d.  Howtocleavea{’-C bondin cellular metabolism? Please give anexample to elucidate your
explanation. (7%4)

3. (10%;} Brnefly answer the following questions.
a.  Thestructural diversity of proteins originates (rom the composition and sequence of twenty
amine acids. The diversily of DNA originates from the base composition and seguence,
What are the factors that contribute o the structural diversity for polysaccharides? {4%)
h.  Carbohydrales are important fuel molecules, Do they have other biological functions? (3%4)
c.  What are the moleculur mechanisims for the toxicity of penicillin and bacitracin against
bacteria? Why arc these antibiotics rather unharmtul to uman? {3%)

6. (20%) Tn most werrestrial vertebrates, excess NF,' resulted from amino acid degradation is
converted Into urea and then excreted.
a.  Deseribe the biochemical reactions/pathways that synthesize 1 mole of urea from 2 moles
of NHy' and 1 mole of CO,.
b, What is the stoichuiometry of the above reactions? (Hint: write a balanced equation and
mdicatg how many P are spenl or generated.).




iy 8 E X 2 =m B H

) = i L S
ntageg, ERNE x m gl L eEi e ARER
nE_ EWiE® Al 1 3 S O W mEEE (S5%E) A

7. (5%} Tanc ]l andline 2 representa double strand DINA Jine 3 isﬂmRNA tranzcribed tromthe DNA
the arrow indicates the ditection of transcription.

Label the 37 and 37 ends of each line. .
b.  Which line i5 the template strand? The coding strand? The noncoding stmnd?

R

8. (30%) Digtinguish batween the [ollowing pairs of terms. [Hints: 1. Give correct and complete
spellitigs for ach abbreviations. ii. Use definitions, structural formulas, brief descriptions, ete,
lo explain each terms. 1. Compare the similarties or differences between the pairs of tarms,
examples are usyally helpful. ]

a.  Configuration and conformation,

b. COSY and NOESY.

c.  HIH-metif and leucine zippet.

d. soiMA and scRNA. -

e. EDTA and EGTA,

f.  Transition mutations and transvergion mutalions,




