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To measuze the pH of a reaction medium, one has to employ Henderson-Hasselbach equation of
pH = pKy + log ([RAY[AD

pKa = pH + log ([HAY[ATD

PH = pK, + log ([ATJ[HA]

pka = pH +log ([A][HA])

Which of the following parameters in the following is the best to describe the tendencies in 2
biological reaction?

&s "

AE

AH

AG
AGC

AGY' for hiydrolysis of ATP is -31 kl/mol, while that for phosphorylation of glucese is +14 kl/mo}
Then, AGY' for the phosphorylation of giucose at the expense of ATP is:

+45 kJmal

~45 kJ/mol,

+17 kIlfmol,

-17 KJmol.

. B -emittors are widely used in tracing the pathway of metabolism. ‘Which isptope has highest

%w for discriminating window in liguid scintillation countes?
14
C

ip
g

Ribonucleotide reductase contains a tyrosine-122 which could form a free radicat during reaction.
What instrument would yoz use to ohserve this phenomenon?
NMRE

Which:-of the following amino acids is #of classified as a nonpolar amine acid®
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Which of the amino acids listed below has more than one charal carbon?

> g 0]

Which of the following atoms are contained in the peptide plane that occurs in a polypeptide?
—C gHRCONHC gHR-

-C gCONHC a—

~CaCNC g

—C gNH-

~CONH-

Which of the following interactions is not found in the tertiary structure of a protein?
electrostatic imteractions

hydrophobic interactions

intermolecutar hydrogen bonding

van der Waals interactions

disulfide bonds -

a - helices are stahilized by which of the foliowing?
electrostatic interactions

hydrogen bonding between the R groups
hydrophobic interactions

* hydrogen bonds between the R groups and the CO in the peptide backbone

tivdrogen bonds between the (CO) and the (NH}) units in the peptide backbone

. The thermodynamics of folding of 2 sotubie protein indicaies that the single largest contribution

io the stability of a folded prosein is
the conformational entropy change
the enthalpy change arising from intramolecular side group interaction
the entropy change arising from the burying of hydrophobic groups withun the molecuie
the enthalpy change arising from interactions between solvent molecules and the exposed groups
of the molecule

Which of the following statements aboui lipid is #rue?

Membrane lipids in 2 lipid bilayer are held together primarily by hydrophebic forces and
hivdrogen bonds.

Succinate is an amphipathic molecule.

The fatty acid that is described as 20:4 is arachidemic acid

Cholesterol is not amphipathic.

None of the above.
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13. Which of the following characteristics is not associated with cellulose?
a  Irisalinear polymer of glhicose.

b.  lis glycosidic linkage is B1-4).

¢.  Hydrolysis of it is accomplished eazymaticafly by cellufase.

d Mild acid is effective in its hydrolysis.

e Human does not have the ability to hydrolyze cellulose.

14. A reaction is known to have a AG ® of 3000 ki/mol. What can be expected about the kinetics
of this reaction?

& It will exhibit very rapid kinetics,

b, Ftwill exhibit very slow kinetics,

¢. Thekinefics can only be predicted after the reactants and the products in the reaction are known,

d.  The kirerics of the reaction cannot be predicted from this information.

153, A synthetic chemist in 5 well-known pharmacentical company subrmits a newly purified
compound for testing as an inhibitor for a number of important enzymes in a bacterial metabolic
pathway. [t was found that this inhibitor can inhibits 2 particular enzyme (X) activity and
increase its K, value.  Conditions used in ihe inhibitor studies are outtined below.

K, =1x10°M K=1%10"M
What type of inhibitor is {t?
competifive
noncompetitive
uncompetitive
irreversibie
can not tell from the above information

® RO oW

16. Based on the information of the previous question, calculate the value for K,, in the presence of
the inhibitor (often referred to as the K,.)-

a 11 x10*M
b. 91 w10*M
e. LI %10°M
d %1 x10"M
e. 1.1 %10*M

17. ‘Which of the following is siof expected 10 be a characteristic of a homotetrameric allosteric
engyme?

4. it1s a multisubunit enzyme

b. i has only one active site per enzyme

e, ifs effector sites are non-overlapping with the active sttes
d. it exhibits sigmotdal kinetic profiles

€. it has distinct conformations
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Which of the following statement is true for pyruvate kinage?
It does not Catalyze a rate-limiting glyeolysis
# is not inhibited by ATP

. The citric acid cycle ultimately converts what kinds of fuel molecules inta biological usefui

energy?
cartbohydrates only
fats only
proteins only
all of above
all of above plus nucleic acids

Approximately how many times (folds) more efficient is aerobic metabolism of glucose than
anacrabic metabolism of glucose?
3
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24. The driving force for ATP synthesis during oxidative phosphorylation is '
elucose

OXygen

proton gradicnt

neutron gradient

electrons

Pen g

- Depends on different caleulations, the P/O ratio for NADH i3
1Gor1s

1.50r2.0
200125
230r340 .
300r3s

RO RN

26. Gluconeogenesis OCCUTS in

the cell membrane

the inner mitochondrist memirane
the matrix of mit '

the cytesol

LAY

dolichn] phosphate
nicamycin
penicillin

. Photosystem ]
absorbs monochromatic light at 680 nm
oxidizes H,O, producing O,
Passes exeited efectrons 1o photosystem

does not ihvolve in the generatton a pH gradiest acrpge thylakoid membrane
reduces NADP" 10 NADPH

T A0 g m R
l|.l|-':..']

1] L [
PEo R

9 In photosynthesis, the dark reactions
occur in the granga

oceur in the dark

are responsible for the capture of energy
produce ATP and NADPH

convert CO, 1o carbohydraie

bd

P AL T
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Which of the following transports fatty acids from the cytosol into the mitochondria?
acylated phosphate

acyl carrier protein
esterified cholesierol

Cholesterol egters

can get into cells by diffusion

are transported into ¢ells by carriess

are transported into cefls by membrane fusion

are actively transported into cells by specific transpoet proteins
get into cells by LDL receptor-activated endocytosis

The metabolites involved in direct assimilation of NH, arg the followings except
carbmoyl phosphate

‘aspartate

asparagine
glutamate
glitamine

Which is the correct catabolic pathway for purine nucleotide?
Kanthine > Hypoxanthine —-> Uric acid

Hypoxanthine —-> Xanthine —> Uri¢ acid

Uric acid -—> Xanthine ---> Hypoxanthine

Urte —-> Hypoxanthine ---> Xanthine

. Which expeniment proves that DNA replicates semiconservatively?

Watson-Crick experiment
Meselson-Stshl experiment
Avery-MacLeod-McCarty experiment
Beadle and Tatuen experiment

A circular, double-strand DNA contains 2100 base pairs, The solution conditions are such that
DNA has 10.5 bpfturn. What is approximartely L, (linking number for DINA in the relaxed state)
for this DNA?
260
3%
44}

500

The mobility of a polypeptide in SDS-PAGE is

proportional to its molecular mass

inversely proportional to its molecular mass

logarihmically propottional to its molecular mass

inversely logarithmically proportional to its molecular mass.
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37. Bedimentation coefficient of 2 protein is
a. nversely proportional to its velocity under centrifugation
b.  inversely proportionat to the Square angular velocity of the rotor
¢.  proportional to frictional coefficient
d. inversely proportional fo its molecular mass,
38. Sephadex G-100 is commonly used for the parification of enzymes. Sephadex G-100 is & columa
for :
4.  cation exchanger
b.  anion exchanger
¢.  affinity chromatography
d. gel filtration,
39. Which of following reagent is used to determine C-terminal residue of a protein?
a.  ninhvdrin
b.  Sanger's reapent
¢.  hydrazine
d. Edman reagent
40. In purification of CNZYINEs, ﬁ-mercaptueﬂuanul is routinely used as aln)
4. oxidizing agent
b. reducing ageni
€. neutralizing agent
d.  chaotropic agent
Ml % (0%
II. {8%) The protein that you are studying normally has a Glu residue that mteracts in a complex
with a Lys residue of a second rotein A, Another protein, B, differs from A only in having this
Lys residue replaced by Ghu.
(1) What will happen when.your protein interacts with B. Please draw a related biochemical
carteon using the above information and predict the likely resukts.
(2) Yﬂuwauldlii::etﬁmndiﬁr your protein by genetic engmeering to interact with B instead of A
How would you do? What is the likelihood that replacing the Glu residue with other
residue in your protein? Wil the engineered protein interact as effectively with protein A?
Explain in brief please, ’
Ir.
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IV. {14%) Plesse answer the following short questions.

{I) {6%) In akey reaction of glycolysis, dibhydroxyacetone phosphate (DHAP) is isomerized into
glyceraldehyde-3-phosphate (G3PY;

DHAP <

> G3p AGY = + 7.5 kI/mol

(a) Calculate the equilibrium constant, and the equilibrium fraction of GIP from the above,
at 37°C. "

(B} In the cell, depletion of G3P makes the reaction proceed. What will AG be, if the
concentration of G3P is always kept a# 1/108 of the concentration of DHAD?

(2} (4%) Please briefly describe which reaction is carried out by thymidylate synthase and why
this enzyme is possibly a target for chemotherapy.

(3) (4%) Describe a mechanism by which a steroid hormone might act to increase intracelhular
levels of cyclic AMP,

used in biochemical studies (or as antibiotics/anticancer drugs), please specify their motecular
fonctions. Note: No more than three senterces for each compound,

{i) Cordycepin {3 -dexyadenosine)
(2} Cylelobeximide

{3) Diisopropyl fluorophosphate (DFP)
(4) Oligomycin

{3} Penicillin

(6) Rotenone {and also Amytal)




