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1. T @7 & gluconeogenesis % £ ¥ precursors ? (1) propionate (2}
glyceral (3) fatty acid (4) lactate -

2. T EH A —8 enzyime T H A& gluconeogenesis ) pathway F 7 {1) pyruvate
carboxvlase (2) hexokinase (3) fructose-1,6-bisphosphatase (4) phosphoglucose
ISOMerase +

I THSIFH--EEEEH slveopen iosynthesis ? (1) UDP-glucose (2) CDP-
glucosc (3) ADP-glucose (4) GDP-glucose -

4. Glycogen ™ 4 ¥ 1) ¥ 42 & 7 —¥k Vinkage ? (1) a() »8) ) w(1—6) 3) p1->4) (4)
I3 1—»6)

5. 7t erythrocyte surface b3k 52 fn &Y ¢ antigen £ —3%E (1) phospholipid (2)
carbonhydrate (3} cholesternl {4) glycoptaein +

6. F4& 1 B 49 light reaction 7 chloroplast &9 Al — {# &8 {1 # 17 7 (1) inner membrane
{2} thylakoid mermbrane (3} stroma (4} coupling factor -

. HAR R BRSO Fa e (DO MCO N [CHO 4V HIA -

B.  #5 1F B $ & reaction center J+ f f4--FE B 7 (1) protein (2) plastequinone
(37 pheophytin (4} chlorophyll -

% EGFoTRERETHA-EE ENHA (1)320 om (2) 540 om (3) 680 nm (4)
820 nm -

10. %4 1F A & electron transport system ¥ * EF £ —HF80 0, EAL-BF 45
photon 7 {1} 2 (2} 4 {3} & {4)]12 -

1. A&FR*amHO M@ p-iH (1)Fe(2}Cu(3)Mg(4)Mn -

12. Calvincyele # ¥ —@# % CO, &) 5 T& (1) ribose-1,5-bisphosphate {2) ribolose-
1,5-bisphosphate {3) glyceraldehyde-3-phosphate (4) ribose-5-phosphate -

13. C,plants B % (1) CO,{2) O, (3) sucrose (Y H,O B8 77 -

14. T ¥4 F & 7 £ lipid 87—+ (1) cholesterol {2} phosphatidylcheline (3)
estrogens {4) vitamin C -

15. 4f liver 3 i choleslerol #| & tissues &) hipoprotein & (1) very low-density (1) low
density (3) intermediate-density {4) high-density

16, fE 5 % faty acid 4% cytosol i M mitochondriz W4T & (1) cocnzyme A (2)
carmline (3} acetate (4) biotin -

17. Fany acid oxidation B - —# 8 THEE (D1 {2)2{33(44-

8. Fetogenesis 75 2 &7 & ik 47 ° (1) eytosol (2) peroxisome {3) lysosome (4}
mitochondna -
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- {k phosphatidylserine ;% —# CO, % # & 4 (1) phosphatidylethanolamine (2)

phosphatidylcholin (3) phosphatidyhnozitol (4) phosphatidylglyceral -

- Bile acids ¥ precursor £ — (1) phospholipid (2} eicosanoid (3) steroid (4)

sphingoelipd -

- T3~ T 88 redox reaction 7 (1) ATP (2) quinene (3) NADP (4) Fe-§ -
- B —14 redox reaction & v standard redox potential change £ .1V - B

reaction Z standard free energy change ME (1)4.3(2)9.6{3)12.3 {4) 16.5
kKlimole -

. it electron transport system ' T # 8 -— {0 % -7 7 # 4k £ mobile carrier 7 {1)

chlorophyll {2} quinone {3) cytochrome (4) plastocyanin -

m A uncoupler ¥} mitochondria & chloroplast - TF| T — &2 74 # % 7 (1)
ATP synthesis (2) H* gradient formation {3) electron transpars {4) membrane
potential development -

Amylose KB H T &% & (1) glucese (2) maltose (3) maltotriose (4) dextrin »

A EAECTEAEETRKERSES (1) amylase (2) lactase (3) galactosidase (4)
maltase -

A 5S-carbon ketose B 8 3] slerecisomers 7 {134 (2) 8 (33 16 (4) 37 -

T Pl Al — & 4 F & ketose? (1) [ructose {2) glucose (3) galactose (4) mannose

pK, of Tris{hydroxymethyllaminomethane £ {116.2{2)76(3)83(4)9.2
BEEMWERTFARTRELE (UN2' 1 K & (N2 & K % () Na
K fE 4INa” 40 K &4 -

Chioroplast ] cytochrome bf complex ® A7 & cytb: eyt £ ¥th &£ (1)2:2(2)1:2
(3 1:1{4)2:1 -

{£ retina ' @) rod cells & B 7% 3 05 4 F retinal - Retinal T ER S A BEHERE
BT (1 7-cis (2)11-cis (3) all-trans (4) 13-cis -

F fauty acid bosynthesis & B 3] (1) NADPH {23 FADH, (3} NADH (4)
FMNH, -

¥4tk B £ electron transport system FEFRBHFIHSHE ()
pheophytin-»(3, (2) plastocyanin—~P70{ (1) plastoguinonc—c ytochrome 1 (4)
ferredoxin—+NADP™ -

Electron spin resonance R <08 B 5 8| {1} electron transport {2) protein synthesis
I3} membrane fluidity {4} enzymatic reaction -
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36 Which of the foliowing amino acids i% nof aromatic?

()W

@) F

M T

4N

{5} none of the above

37 If a solition of R, 1 and D at pH 7 were loaded on a strong cation exchange column and ehuted
from the column with an increasing salt (NaCl) gradient, what would be the order in which
these amino acids would elute fram the column? The amino acids are listed in the order in
which they elute from the column.

(3 RLD

2) RLD

3 D, LR

4 D, R, T

(5) R, D, 1

38 Repeating structural molifs, which make up such secondary structures as an w-helix, are formed
predominantly as a result of

(1} intramolecular hydrogen bording

(2} electrostatic interactions

(3} hydrophobic interactions

(4} intermolecular hydrogen bonding

(5} all of the above interactions

39. The information needed for the structure of a protein is contained in its
{1) amingo acig compaesitien

{2) primary structure

(3) quaternary structure

(4) tertiary structure

(5) secondary structure

40. Which of the following statersnents concerning the Edman degradation method are not ture?

(1) Phenyl isothiocyanate is coupled to the amino-terminal residue.

(2) Under midly acidic conditions, the modified peptide is cleaved inta a eyclic derivative of the
terminal amino acids and & short-ended peptide.
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(3) Omce 2 FTH amino acid is separated from the original peptide, the relegsed PTH-amino acid can

be identified by high-pressure liquid chromatography and the A-terminal restdue of the
degraded peptide is blocked.
{(4) If a protein has a blocked amino-terminal residue, it cannot feact with pheny! isothiocyanate.

41, Which of the following statement about the peptide bond is true?

(13 The peptide bond is planar because of the partial double bond character of the bond between the
carboxyl carbon and the nitrogen.

(2) There 15 relative freedom of the rotation of the bond between the carboxyl carbon and the
nitrogen.

{3) The hydrogen that is honded 10 the nitrogen atom is ¢is to the oxygen of the carboxyl.

i4) There s no freedom of rotation around the band between the g-carbon and the carboxyl carbon.

42. The thermadynamics of folding of a scluble protein indicates that the single largest contribution
to the stability of a folded protein is

{1} internal interactions from intramolecular side group interactions

(2) conformational entropy

(1) hydrophob effect

i4) MNone of the above

43. A Ramachandran plot shows

(}) the amino acid residues that have the greatest degree of rotational freedom

{2} the sterically allowed rotational angles between any specific R groupsn a peptide and the
peptide backhorie

(3) the sterically limited rotational angles (domaing which phi and psi are allowed in the peptide
backbone

(4) the angles that are ailowed about the bonds connecting the amide nitragen

{5} none of the above statements are commect

44 Whach of the following groups of aming acid residues can be phosphorylated?
(1) H, W, and §

(NS, Yand T

(3}D,E and C

(4} V. A, and G

(%) None of the above
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43 Quaternary structure is associated with which of the fellowing?

(1) the overall shape of & polypeptide chain

(2) the sum of the secondary and tertiary interactions

{3) simple proteins with only one subunit

{4) protems such as myoglobin that contains a heme group

(3) the relative onentation of one polypeptide to ancther polypeptide in a multisubumit protein

46. Which of the following features is not a property of the transmembrane integral protein
bacteriorhadopsin?

(1} it has a channel made up of seven q-helices which cross the membrane

(2} it is & globular integral protein

(3) it carries out a light-driven proton transport

{4) it has a single B-sheet which spans the length of the plasma membrane

(3) it i3 not soluble in water

47 Hydrophobicity plot for amon channel of the erythrocyte membrane is utilized to reveal

(1} amimo acid residues that may be highly modified

(2) armano acid residues that may be directly involved in facilitated transport

(3) stretches of amino acid residues that make up hydrophebic regions and may be directly
assoclated with the lipid bilayer

(4) amino acids that are hyper-resctive due to their location,

[5) none of the above are comect

48. in the list below, which amino acid is the most effective group in bringing about general acid-
base catalysis in enzymes?

(1) asparagine

(2} serine

(3} histidine

(4} lysine

(3} trvptophan

43. Which of the following statement is characeteristic of a trainsition state analog?
(1) it has the same three-dimensional arrangement of atoms as the product

(2) 1t reacts faster than does the putative substrate

i3) it binds more strongly to the active site than does the putative substrate

(4} it has the same three-dimensional arrangement of atoms as the substrate.
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50 Which of the foliowing statements is not a feature of & /K, ?

(1} it provides an excellent parameter for comparison of the catalytic efficiency of enzymes

(2) it reflects the feature of the enzvime when substrate concentration is at saturafion

(3) its upper limit for the k /X value is fixed by the diffusion-controlled limit for reactions, which
is 10¥ to 10° M5

{4) 1t corresponds to a second-order rate constant

51. The hydrogen bonding interactions in a Watson-Crick AT base pair involve which of the
following units in the adenine base?

(1) N-1 and the amino group on C-6

(2) N-1 an N-3

{3) N7 and amino group on C-6

{4) N-7 and C-7

(5) N-9 and N-3

52. Which of the following components of DNA is responsible for the absorhance band at 250-270
118

(1} bases, pentoses

(2) bases

{3) bases and pentoses

{4) bases and phosphate

{3) bases, pentoses, and phosphate all contribute

53. The human genome has 3 x 1¢° bp of DNA_ If it were one continuous molecule and extended
such that each nucleotide was arrasged according to the mode! praposed by Watson and Crick, what
would be the end-to-end distance?

({} 1 meter

(2) 1 centimeter

(3) 10 meters

(4) 10 centimeter

(5 10 nm

4. The dominant conformation of DNA found in the cell is the B form of DNA.  Which of the
following characteristics is agspctated with the B form of DNA?
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(1) the sugars are located in the interior of the double helix

(2} the distance between base pairs along the axis of the helix is 0.68 nm

(3) the major and minor grooves are readily apparent

(4) the planes of the bases make zbout a 20 degree angle with the helical axis

55. The atoms or groups in guanine exposed in the major groove are
(1) C-8, N-7, and the amine group on C-6

(2} N-3 and the amino group on C-2

(3) C-8, N-7, C-5, and the carbonyl group at C-6

{4} C-4, C-5 and the amino group on C-6

. {10%%) Suppase you are trying to purify and characterize the properties of a recombinant human

hemoglobin produced by Escherichia cofi.

1. Please describe all the known propenties of human hemoglobin inciuding the molecular weight,
pK values, absorption coefficients, spectroscopic characteristics and other biachemical
properties.  How can you find all these properties if you do not know those properties?

Z Describe the approach to purify the recombinant hemoglobin protein produced by Escherichia
codi. You have 1o include (i) the principle of vour purification method and (ii} your experimental
procedures step by step.  Please also describe the way to identify this protein.

I {15%) [sotope Labeling Experiments:

. Assume the citric acid cycle were completely block by flurocitrate.  1n each case draw the
structure of citric acid that would accumulate showing the position of the label. Al of the
cltric acid must come from the substrate.

a. Pyruvate + “C0Q,
b. Pyruvate-2-"'C + CO,
¢ w-Ketoghitarate-2-"C

2. Draw the structures of ATP and CTP, aumbering the atoms in the bases, and indicate the
principal positicns in each which would become isotopicallv labeled by incubation of cells with
the followings,

a. “"N-Aspanate
b *C-Aspartate (uniformly labeled)
c. "C-Glycine (uniformly labeled)
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IV (10%%) Taking inlo account reducing equivalents (1 NADH = 3 ATP; 1 FADH, = 2 ATP), what
would be the net high energy phosphate change (gain or loss of ATP) 10 a a cell for the
following: Show calculation summaries for full credits.

a. The complete oxidation of one mole of glycerol
b The conversion of two moles of acetyl-CoA into one male of succinate,

Y. {0 Many cell signalings {e.g. Tom binding of glucagon to activation of phosphorylase n
liver cells} are transduced by pathways invelved PKA.
8. What is PKA? Please give the full name {correct spelling required) and briefly explain.
b. Please the compleie signaling pathway from binding of glucagon to activation of
phosphorylase it liver cells (please put down ALL intermediate steps).



