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1. If the rate constant for the enzyme catalyzed reaction is 2 x 10°/sec and the rate constant for

the uncatalyzed reaction is 1 x 10"%/sec, the catalytic power of the enzyme is:

(A) 10"
(B) 2x 10"
©) 107" Jm
(D) 2 x 10" ;e
M{‘E“«: o =2

2. Identify the type of reaction that would give the \I_:‘;}
right graph: s a =1
(A) competitively inhibited AL No inhibitor
(B) uncompetitive inhibition. // L ﬁ; Slope = %rﬁ_n::i
(C) pure noncompetitively inhibited v
(D) mixed noncompetitively inhibited E@(ﬁiﬁ)

3. For an enzyme-catalyzed reaction, the initial velocity was determined at two different

concentrations of the substrate. Estimate the value of V...

[S] (mM) V,(mM/min)
1.0 2.0
4.0 2.8

(A) 4.7 mM/min ; (B) 0.67 mM/min ; (C) 3.19 mM/min : (D) 1.5 mM/min
4, 7K _E —R& - Estimate the value of Km.
(A) 017mM ; (B)5.7mM ; (C)2.7mM ; (D) 0.60 mM
5. side-chains are often involved in general acid-base catalysis, because its pK, is near 7.0.
(A) histidine ; (B) glutamate ; (C) lysine ; (D) cysteine
6. When binding one substrate to an allosteric protein decreases the binding of additional same
substrate to the same protein, it is termed a:
(A) negative heterotropic effector.
(B) positive heterotropic effector.
(C) negative homotropic effector.
(D) positive homotropic effector.
7. TIHIEMmiE (Hb) #EA4iE (Mb) #9447 H443R7
(A) Mb shows sigmoidal, whereas Hb shows hyperbolic oxygen saturation curves.
(B) Hb shows cooperativity, whereas Mb does not.
(C) Mb binds O, more tightly than Hb.
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(D) Oxygen binds to a ferrous ion in both proteins.

Which of following is an anomeric pair?

(A) D-glucose and D-fructose

(B) o-D-glucose and B-D-glucose

(C) D-glucose and L-glucose

(D) a-D-glucose and B-L-glucose

The biochemical property of leetins that is the basis for most of their biological effects is their
ability to bind to:

(A) hydrophobic molecules.

(B) specific lipids.

(C) specific oligosaccharides.

(D) specific peptides.

Biological oxidation-reduction reactions always involve:

(A) direct participation of oxygen.

(B) transfer of electron(s).

(C) formation of water.

(D) transfer of hydrogens.

The anaerobic conversion of 1 mol of glucose to 2 mol of lactate by fermentation is
accompanied by a net gain of:

(A) 1mol of ATP.

(B) 1 mol of NADH.

(C) 2 mol of ATP.

(D) 2 mol of NADH.

Which of the following substrates can NOT coniribute to net gluconeogenesis in mammalian
liver?

(A) palmitate

(B) alanine

(C) glutamate

(D) pyruvate

In a tissue that metabolizes glucose via the pentose phosphate pathway, C-1 of glucose would
be expected to end up principally in:

(A) carbon dioxide.

(B) glycogen.

(C) pyruvate.

(D) ribulose 5-phosphate.
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In amino acid catabolism, the first reaction for many amino acids is a(n):
(A) decarboxylation

(B) oxidative deamination

(C) reduction

(D) transamination

Transamination from alanine to « -ketoglutarate requires the coenzyme:
(A) biotin.

(B) NADH.

(C) pyridoxal phosphate (PLP).

(D) thiamine pyrophosphate (TPP).

If a person's urine contains unusually high concentrations of urea, which one of the following
diets has he or she probably been eating recently?

(A) Very high carbohydrate, low protein, low fat

(B) Very low carbohydrate, high protein, low fat

(C) Very low carbohydrate, low protein, high fat

(D) Very high carbohydrate, high protein, high fat

F 347 # & 4 4-F(biomolecules) B # 4 & #| (buffer systems) &g 4£ B ?
(A) glycerol ; (B) amino acid ; (C) glucose ; (D) triacylglycerol

T AMTRER R AR B T2 88K B /1 (Hydrophobic interactions) i & 4 &4 4 £
(A) binding of a hormone to its receptor protein.

(B) enzyme-substrate interactions.

(C) three-dimensional folding of a polypeptide chain.

(D) All of the above are true.

TrMTREM S TR TREL  REW R A4 (hydrogen bonds) 7

(A) hydroxyl group of alcohol

(B) methyl group of fatty acid

(C) carbonyl group of ketone

(D) peptide group of protein

SRt S AERFI BRI T aER T 8§ et osmotic lysis | S B ?
(A) In bacteria and plants, cell wall.

(B) Certain freshwater protists, contractile vacuole.

(C) In mammals, high concentration of albumin and other proteins in blood plasma.

(D) In bacteria and plants, cell membrane.

AR NS I EE T T2 8457

(A) phosphate
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(B) acetate
(C) sulfate
(D) bicarbonate
22. F M A B A BE RS BE (fatty acids) &9 474 4%
(A) Prostaglandins ; (B) Choline ; (C) Sphingolipids ; (D) Triacylglycerols
23. ATP KA R JE A — B % R JE(spontaneous reaction) * 122 & h4: £(G°) & &4& - &k ATP
FRBERFPEBBE » R HEEKBYREE?
(A) ATP KA ZE 4 th5:8 (phosphates) ¥ BF € -F £ 4R#E (resonance stabilization)
1RAE &
(B) ATP &#+ B4 & F £k E (resonance stabilization)
(C) ATP KM R & % &RIAE (endergonic)
(D) ATP k@R JE EHF %% bk (activation energy)
4. FIBEDRERE T A —ERHALEL?
(A) Citric acid cycle ; (B) Urea cycle ; (C) Cori Cycle ; (D) Glyoxylate cycle
5. BT EFiELEME > BREEFHNADHERE Oy 28> TURAEA S0 ATP?
(A) 1:;B)15:(C)2:[D)25
26. In the Watson-Crick model of DNA structure:
(A) phosphate groups project toward the middle of the helix, where they are protected from
interaction with water.
(B) T can form three hydrogen bonds with either G or C in the opposite strand.
(C) the distance between the sugar backbone of the two strands is just large enough to
accommodate either two purines or two pyrimidines.
(D) the distance between two adjacent bases in one strand is about 3.4 A.
27.In comparison with DNA-DNA double helices, the stability of DNA-RNA and RNA-RNA
helices is:
(A) DNA-DNA > DNA-RNA > RNA-RNA.
(B) RNA-DNA > RNA-RNA > DNA-DNA.
(C) RNA-RNA > DNA-DNA>DNA-RNA.
(D) RNA-RNA > DNA-RNA > DNA-DNA.
28. Which one of the following analytical techniques does NOT help illuminate a gene’s cellular
function?
(A) DNA microarray analysis
(B) Protein chip analysis
(C) Southern blotting

(D) Two-dimensional gel electrophoresis
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29. The E. coli recombinant plasmid pBR322 has been widely utilized in genetic engineering
experiments. pBR322 has all of the following features except:
(A) anumber of conveniently located recognition sites for restriction enzymes.
(B) a number of palindromic sequences near the EcoRI site, which permit the plasmid to
assume a conformation that protects newly inserted DNA from nuclease degradation.
(C) areplication origin, which permits it to replicate autonomously.
(D) resistance to two different antibiotics, which permits rapid screening for recombinant
plasmids containing foreign DNA.
30. Membrane fusion leading to neurotransmitter release requires the action of:
(A) tSNARE and vSNARE.
(B) cadherins.
(C) selectins.
(D) flipases.
31. A ligand-gated ion channel (such as the nicotinic acetylcholine receptor) is:
(A) a membrane protein that permits an ion to pass through the membrane only when opened
by the appropriate ligand.
(B) acharged lipid in the membrane bilayer that allows ions to pass through.
(C) a membrane protein that permits a ligand to pass through the membrane only when
opened by the appropriate ion. '
(D) amolecule that binds to the membrane, thereby allowing ions to pass through.
32. Steroid hormones are carried on specific carrier proteins because the hormones:
(A) cannot dissolve readily in the blood because they are too hydrophobic.
(B) cannot find their target cells without them.
(C) need them in order to pass through the plasma membrane.
(D) require subsequent binding to specific receptor proteins in the nucleus.
33. Ubiquitin is a:
(A) component of the electron transport system.
(B) protein that tags another protein for proteolysis.
(C) protein kinase.
(D) protein phosphorylase.
34. In which group are all the amino acids closely interrelated metabolically?
(A) Arginine, hydroxyproline, and histidine
(B) Arginine, tyrosine, and glutamate
(C) Ornithine, proline, arginine, and glutamate

(D) Ornithine, alanine, glycine, and valine

-5-
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35. Bile pigments are:
(A) generated by oxidation of sterols.
(B) responsible for light reception in the vertebrate eye.
(C) secreted from the pancreas.
(D) formed in the degradation of heme.
36. In skeletal muscle:
(A) at rest, fatty acids are the preferred fuel.
(B) large quantities of triacylglycerol are stored as fuel.
(C) phosphocreatine can substitute for ATP as the direct source of energy for muscle
contraction.
(D) stored muscle glycogen can be converted to glucose and released to replenish blood
glucose.
37. An elevated insulin level in the blood:
(A) inhibits glucose uptake by the liver.
(B) stimulates synthesis of fatty acids and triacylglycerols in the liver.
(C) results from a below-normal blood glucose level.
(D) stimulates glycogen breakdown in the liver.
38. Topoisomerases can:
(A) change the number of base pairs in a DNA molecule.
(B) change the linking number (Lk) of a DNA molecule.
(C) convert D isomers of nucleotides to L isomers.
(D) interconvert DNA and RNA.
39. Which of the following contributes to the structure of nucleosomes?
(A) Plectonemic supercoiled DNA
(B) Relaxed closed-circular DNA
(C) Solenoidal supercoiled DNA
(D) Z (left-handed) DNA
40. The proofreading function of DNA polymerase involves all of the following except:
(A) a3'-> 5 exonuclease.
(B) base pairing.
(C) detection of mismatched base pairs.
(D) reversal of the polymerization reaction.
41. When bacterial DNA replication introduces a mismatch in a double-stranded DNA, the methyl
directed repair system:

(A) corrects the mismatch by changing the newly replicated strand.

_6 -
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(B) changes both the template strand and the newly replicated strand.
(C) corrects the DNA strand that is methylated.

(D) corrects the mismatch by changing the template strand.

42. Processing of a primary mRNA transcript in a eukaryotic cell does NOT normally involve:
(A) attachment of a long poly(A) sequence at the 3' end.
(B) conversion of normal bases to modified bases, such as inosine and pseudouridine.
(C) excision of intervening sequences (introns).
(D) joining of exons.
(E) methylation of one or more guanine nucleotides at the 5' end.
43. Which one of the following statements about mRNA stability is true?
(A) Degradation always proceeds in the 5' to 3' direction.
(B) Degradation of mRNA by polynucleotide phosphorylase yields 5'-nucleoside
monophosphates.
(C) Secondary structure in mRNA (hairpins, for example) slows the rate of degradation.
(D) Rates of mRNA degradation are always at least ten-fold slower than rates of mRNA
synthesis.
44, Splicing of introns in nuclear mRNA primary transcripts requires:
(A) a guanine nucleoside or nucleotide.
(B) endoribonucleases.
(C) small nuclear ribonucleoproteins (snurps).
(D) RNA polymerase 1I.
45. Compared with DNA polymerase, reverse transcriptase:
(A) does not require a primer to initiate synthesis.
(B) introduces no errors into genetic material because it synthesizes RNA, not DNA.
(C) makes fewer errors in synthesizing a complementary polynucleotide.
(D) makes more errors because it lacks the 3' = 5' proofreading exonuclease activity.
46. Which of the following is NOT true of tRNA molecules?
(A) With the right enzyme, any given tRNA molecule will accept any of the 20 amino acids.
(B) Their anticodons are complementary to the triplet codon in the mRNA.
(C) They contain more than four different bases.
(D) They contain several short regions of double helix.
47. Posttranslational glycosylation of proteins is inhibited specifically by:
(A) chloramphenicol.
(B) tunicamycin.

(C) puromycin.
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(D) streptomycin.

48. Glycosylation of proteins inside the endoplasmic reticulum does NOT involve:

(A) an Asn residue on the protein.
(B) dolichol phosphate.

(C) aHis residue on the protein.
(D) N-acetylglucosamine.

49. Protein structural motifs often have general functions in common. Which one of the following
motifs is known to be involved in protein dimer formation, but not in direct protein-DNA
interactions?

(A) zinc finger

(B) helix-turn-helix
(C) homeodomain
(D) leucine zipper

50. Gene silencing by RNA interference acts by of the target gene.
(A) inhibiting transcription
(B) inhibiting translation
(C) inhibiting splicing
(D) degradation of the mRNA



