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1. Which statement MOST COMPLETELY EXPLAINS the large AG® for the hydrolysis of
phosphoenolpyruvate?
A.

moaow

2. Which of the following statements regarding ATP is true?
A.
B.

C
D,
E

3. All are true statements about L-isoleucine EXCEPT:
A.
B.
C.
D.
E.

4. Which statement is INCORRECT about these amino acids, and amino acid derivatives?
A.

moaow

5. Homologous proteins such as hemoglobin from different organisms do NOT:
A.
B.

C. share a significant degree of sequence similarity.
D.
E. have sequence identity in direct correlation to the relatedness of the species from which

6. All of the statements about the peptide val-asp-trp-asn-ser are correct EXCEPT:
A. This peptide would show a strong absorption band at 280 nm.
B.
C.

Hydrolysis of the phosphoanhydride bond along with the conversion of the enol to the
keto form of pyruvate.

The hydrolysis of the phosphoanhydride bond.

Conversion from the enol to the keto form of pyruvate.

Strong bond energy along with a change in the stereochemistry of the molecule.

The large AG® of the phosphoester bond.

the energy of hydrolysis is the same for all of the phosphate groups of the molecule
despite the very exergonic nature of the hydrolysis, ATP does not hydrolyze
spontaneously due to a very high activation energy

the AG of hydrolysis within the cell is substantially greater than the AG® due to a higher
concentration of ATP with respect to ADP

electrostatic attraction of the phosphate groups contributes to a more exergonic free
energy

both b and ¢ are correct

Its enantiomer is named D-isoleucine.

L-alloleucine would be its diastereomer.

It contains a total of two asymmetric or chiral carbons.

It can also be named as (2S,3S)-isoleucine using the (R,S) system.
Its diastereomer would be named D-leucine.

GABA (y-aminobutyric acid) is a potent inhibitory neurotransmitter derived from
glutamic acid.

Ornithine is an important metabolic intermediate.

Epinephrine is a hormone derived from tryptophan.

Serotonin is a neurotransmitter derived from tryptophan.

Histamine is a neurotransmitter derived from histidine.

have nearly identical lengths.
share little sequence homology with other proteins with similar function (e.g.,
myoglobin).

perform the same function in different organisms.

they were derived.

Reaction with chymotrypsin would yield two peptides.
To synthesize this peptide using the solid phase method of Merrifield, the amino acid
directly attached to the resin would be serine.
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D. After the second round of Edman degradation using the reagent PITC, the PTH-amino
acid residue released would be PTH-asp.
E. The peptide is resistant to trypsin.

7. All of the information necessary for folding the peptide chain into its “native” structure is contained
in the of the peptide.
A. amino acid sequence
B. amino acid composition
C. configuration
D. amino acid side chain charges
E. all are true

8. Secondary and higher orders of structure are determined by all EXCEPT:
hydrophobic interactions.

ionic bonds.

van der Waals forces.

hydrogen bonds.

peptide bonds.

moaQwe

9. A B-barrel would most likely be composed of
parallel B—sheets connected by regions of o-helix
paralle] f—sheets connected by B—turns.

parallel B—sheets connected by regions of random coil.
parallel p—sheets connected disulfide bonds.

both a and ¢ are correct.

SISReR- TS

10. All of the statements about the tertiary structure of the enzyme triose phosphate isomerase are
correct EXCEPT:

Its B-strands are parallel.

Its o-helices are in the interior core of the molecular structure.

It contains a P-barrel in the center of its structure.

It is composed entirely of alternating o.-helices and B-strands.

Hydrophobic residues are buried between concentric layers.

MO 0w

11. All of the following statements about the nature of glycogen are true EXCEPT:

It is a polysaccharide used for storage.

It is a branched polymer of linked glucose residues.

It has all non-reducing ends.

The highly branched structure allows the rapid mobilization of glucose during metabolic
need.

E. Itis found primarily in the liver and skeletal muscles.

vowp

12. Cellulase is considered a

o-(1—4) glucosidase
B-(1—>4) glucosidase
a-(1—-6) glucosidase
B-(1—>4) glucosidase
a-(1—1) glucosidase

oW

HAFEEHE  FYUEFOATAA



B b R® 112 S5 EALHERHATEMEIR &£ RN

FIELRE AWt P (28 4EETE]) RA3E 1 421001
HKAFBREERE "ATU AT ERGEESR) £8EF3E

13. Steroid hormones include all of the following EXCEPT:

SESEoR- RS

14. Which of the following enzymes is responsible for the release of arachidonic acid from membrane
phospholipids?

moowe

15. Which of the following would be the most likely interaction between a peripheral membrane protein
that contained a high lysine content and a membrane?

moOOw»

16. The two major phospholipids on the outer leaflet of erythrocytes are:

MmO Qwp

17. Glycophorin is a membrane protein with:

MO OwE

18. Which of the following is true regarding membrane function?
A.
B. scaffolding proteins, particularly those containing BAR domains, result in curvature of the

SESRNe

19. All are important functional groups participating in H-bond formation EXCEPT:
A. amino group of the cytosine, adenine and guanine.
B.
.

dolichol.
progesterone.
cortisol.
estradiol.
testosterone.

phospholipase A,
phospholipase A,
phospholipase B
phospholipase C
phospholipase D

ionic interaction
hydrophobic interaction
hydrogen bonding
covalent bonding

both a and ¢

phosphatidylcholine and phosphatidylethanolamine.
phosphatidylcholine and sphingomyelin.
phosphatidylethanolamine and sphingomyelin.
phosphatidylserine and sphingomyelin.
phosphatidylcholine and phosphatidylserine.

multiple transmembrane segments.

most of the mass oriented outside the surface of the cell.
about 10% carbohydrate and 90% protein.
transmembrane [3-barrel segments.

All are true

a caveola contains a very high concentration of cholesterol and unsaturated phospholipids.

cell membrane.

lateral membrane diffusion within a biological membrane is a completely unrestricted
process

membrane fusion with vesicles is often accomplished with the aid of a SNARE protein.
both b and d are correct.

the ring nitrogens at position 3 of pyrimidines and 1 of purines.
the electronegative oxygen atoms.

HAFHEUD  FYETORATHA
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D. the electron density in the double bonds of the bases.

20.

21,

22.

23,

24,

23.

26.

E:

the carbonyl group at position 4 of uracil and thymine, position 2 of cytosine, and position
6 of guanine.

All of the following are examples of nucleotide functions EXCEPT:

mo 0w

CTP in phospholipid synthesis.

UTP in complex carbohydrate synthesis.
ATP in energy for the cell.

GTP in protein synthesis.

TTP in phosphoryl group transfers.

In phosphoryl group transfer reactions, the of the nucleotide serves as an
information symbol, channeling the nucleotide to appropriate metabolic activities.

mo 0w

sugar
diphosphate anhydride
sugar-phosphate ester
base

none are true

All of the following are true for tRNA EXCEPT:

>

moaw

each amino acid in proteins has at least one unique tRNA species dedicated to
chauffeuring its delivery to ribosomes for insertion into growing polypeptides.
are small molecules containing 73-94 residues.

fold into characteristic secondary structures.

possess a 3’terminal nucleotide sequence that reads —~CCA.

all are true.

DNA double helix structure is stabilized by all of the following EXCEPT:

moawpe

the sugar-phosphate backbones are oriented in opposite directions.

the glycosidic bonds holding paired bases are directly across the helix from one another.
cations such as Mg2" bind to the anionic phosphates.

bases stack together through hydrophobic interactions and van der Waals forces.
appropriate base pairing builds a polymer whose external dimensions are uniform.

Urea and formamide are agents that denature dsDNA by

mo QW

intercalating between base pairs and disrupting van der Waals interactions.
forming ionic bonds with the backbone phosphates.

competing effectively with the H-bonding between the base pairs.
changing the pH to cause hydrolysis.

none are true

In the Southern hybridization procedure, the gel after electrophoresis is treated with NaOH and then
neutralized before blotting. What is the primary function of the alkaline treatment?

MO0 w e

It neutralizes any acid soluble impurities in the gel.

It cleaves the DNA into smaller fragments to permit greater efficiency of transfer.
It inactivates any restriction endonucleases that may be in the gel.

It neutralizes any acidic phosphate groups that might prevent hybridization.

It denatures the duplex DNA to single-stranded DNA (ssDNA).

All are true for cDNA libraries EXCEPT:

HAFHESHT > FUEFARFTAA
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27. An enzyme's specificity can be due to:

moO0we

28. All of the following are properties of a coenzyme EXCEPT:

HOOQwWx>

29. All of the following statements about competitive inhibition are correct EXCEPT:
A.
B.
C.

D.

30. Malonate inhibition of succinate dehydrogenase is an example of:

MO0 W e

31. All are true for the enzyme-transition state complex EXCEPT:
A.
B.

63

D.

E. All are true.

32. All are true for low-barrier hydrogen bonds EXCEPT:
A.

B.
C.

reverse transcriptase synthesizes a DNA strand complement of the mRNA templates.
mRNA templates are isolated using oligo (dA)-cellulose chromatography.

linkers are added and the cDNA is cloned into suitable vectors.

the cDNA are copies from mRNA templates.

all are true

the ratio of catalyzed rate to the uncatalyzed rate of reaction.
molecular recognition based on structural complementarity.
amount of enzyme produced by the cell.

amount of substrate available.

metabolic activators.

They are usually actively involved in the catalytic reaction of the enzyme.
They tend to be stable to heat.

They can serve as intermediate carriers of functional groups.

They are protein components.

They may contain vitamins as part of their structure.

Competitive inhibitors are often chemical analogs of the substrate.

For a group-specific enzyme, one substrate would be a competitive inhibitor of reactions
of the other possible substrate.

Sometimes a product of an enzyme-catalyzed reaction is a competitive inhibitor of its own
production.

In the presence of a competitive inhibitor, the apparent K., would be altered and V pax
would be decreased.

Competitive inhibitors usually interact with the enzyme at the binding site for a substrate.

noncompetitive inhibition.
competitive inhibition.

mixed noncompetitive inhibition.
irreversible inhibition.
uncompetitive inhibition.

It is designated as EX*.

The enzyme stabilizes the transition-state complex more than it stabilizes the substrate
complex.

The enzyme is “designed” to bind the transition-state structure more tightly than the
substrate or product.

The energy barrier between ES and EX* is less than the energy barrier between S and X,

The hydrogen is centered between the two heteroatoms.
The interactions are more covalent.
The bond order approaches 0.5 for both O-H interactions.

HAFESHT FYEFBRATAA
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D. The barrier that the hydrogen atom must surmount to exchange oxygens becomes lower.
E. All are true.

33. The mechanism of chymotrypsin involves which of the following elements?

A. deprotonation of an active site Asp residue by His to start the reaction

B. formation of an acyl-enzyme intermediate that must be hydrolyzed to complete the
reaction

C. stabilization of the positively charged His by a Gln residue

D. direct deprotonation of water by His to generate a hydroxide ion for initiation of the
reaction

E. both a and b occur

34. HIV-1 protease is different from most mammalian aspartic acid proteases in that it has:
two subunits each with a two-aspartate active site.

two subunits each contributing an aspartate to the active site.

two active sites on one protein.

two subunits, one with an active site, and the other with a regulatory activity.
none of the above.

MO W

35. All are true for cAMP-dependent protein kinase EXCEPT:

also known as PKA.

phosphorylase kinase is a substrate.

consists of a pair of catalytic subunits.

two regulatory subunits block catalytic activity without cAMP binding.
phosphorylates glycogen phosphorylase.

mo QW

36. The T form (tense or taut form) of deoxyhemoglobin differs from oxyhemoglobin (the R form or
relaxed form) by all EXCEPT:

covalent linkages between subunits.

specific intrachain hydrogen bonds.

between B-subunit salt links (ion-pair bonds).

between a-subunits salt links (ion-pair bonds).

intrachain salt bridges.

Moo wp

37. What is the relationship between photoautotrophs and heterotrophic cells?

A. Photoautotrophs use light energy for synthesis of organic molecules while heterotrophs
metabolize organic substances for fuel and building blocks.

B. photoautotrophs use organic compounds as a source of carbon while heterotrophs use CO,
as a source of carbon.

C. Photoautotrophs synthesize CO, while heterotrophs synthesize O;.

D. Heterotrophs convert solar energy into chemical energy while photoautotrophs break
down organic molecules.

E. There is no relationship between the two.

38. , a pathway that synthesizes glucose from non-carbohydrate precursors, uses seven of]
the same enzymes as glycolysis, but must replace three enzymes of glycolysis because they are

A. Catabolism; to oxidative
B. Gluconeogenesis; irreversible
C. Oxidative phosphorylation; reductive

HAFHEME  FYET A OATAHAE
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D. Gluconeogenesis; anabolic
E. Oxidative phosphorylation; irreversible

39. Fructose in the diet or fructose from sucrose in the diet can be a source of calories for fat synthesis
in the liver because:

ketoses are fattening

fructose enters glycolysis after the primary regulation point, PFK-1

fructose provides a net of four ATP from glycolysis

fructose enters the branch of glycolysis that forms fat

glycerol (the "backbone" of triacylglycerols) comes specifically from fructose

moowe

40. Galactosemic individuals can be treated by and the abnormality may disappear in
adults due to metabolism of galactose-1-phosphate by:

medication; UDP-glucose pyrophosphorylase.

medication; UDP-glucose-4-epimerase.

restrictive diet; phosphoglucomutase.

restrictive diet; UDP-glucose pyrophosphorylase.

all of the above.

mouawe

41. Isocitrate dehydrogenase has all of the characteristics EXCEPT:

ADP raises the K, for isocitrate by a factor of 10.

virtually inactive in the absence of ADP.

sufficiently exergonic to pull the aconitase reaction forward.
allosterically inhibited by NADH and ATP.

an oxidative-decarboxylation reaction.

monwx

42. All are characteristics of succinyl-CoA synthetase EXCEPT:
A. succinyl-CoA can be used to drive phosphorylation of GDP or ADP.
B. the enzyme is named for the reverse reaction.
C. it provides an example of substrate-level phosphorylation.
D. succinyl-phosphate is an intermediate in the reaction catalyzed by succinyl-CoA
synthetase.
E. all of the above are true.

43. Does electron transport stop if rotenone is added? Why?
A. Yes, there is not an electron source.
B. No, rotenone is not strong enough to inhibit all of the electron transport chain.
C. No, there is still a source of electrons from Complex II.
D. Yes, rotenone inhibits complex III, therefore, electrons can not be passed on.
E. Can not be determined from the information given.

44. All are propertles of glycerol-3-phosphate dehydrogenases EXCEPT:
one is located in the cytosol.

works to carry electrons into mitochondria.

one is located in the inner mitochondrial membrane.
mitochondrial enzyme has bound coenzyme Q.
FAD-dependent mitochondrial enzyme.

HoOQwW e

45. Which of the following statements about the light reactions of photosynthesis is true?
A. There are two distinct photosystems, linked together by a mechanism similar to electron

S MAEHE  FYETEOATHA
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transport.
B. The source for electrons is located in the stroma of the thylakoid.
C. The Mn complex is the primary electron acceptor and is located on photosystem L.
D. The ultimate electron donor is molecular oxygen.
E. Plastoquinone is a fixed electron transporter in the system located in the inner membrane.

46. When light energy is absorbed by chlorophyll an electron is promoted to a higher orbital and then
transferred to a suitable acceptor resulting in light energy conversion to chemical energy in a(n):

isomerase reaction.

mutase reaction.

ligase reaction.

oxidation-reduction reaction.

none of the above,

MO oW

47. In the gluconeogenic pathway, the three regulated reactions of glycolysis catalyzed by
3 and are replaced by alternative reactions.
A. glucokinase; PFK-1; pyruvate kinase
B. phosphoglucoisomerase; PFK-1; pyruvate kinase
C. PFK-1,; triose phosphate isomerase; pyruvate kinase
D. glucokinase; PFK-1; glyceraldehyde-3-phosphate dehydrogenase
E. glucokinase; PFK-1; pyruvate carboxylase

48. Which of the following is absolutely essential for the activation of pyruvate carboxylase?
high concentrations of acetyl-CoA

low levels of ATP

high levels of oxaloacetate

high levels of TCA cycle intermediates

high levels of citrate

Mo 0w

49. What are the three most common ketone bodies?

A. acetone, butyrate and acetyl-CoA
acetoacetate, hydroxyacetone phosphate and butyrate
acetone, B-hydroxybutyrate and acetoacetate
acetoacetate, acetyl-CoA and acetone
butyrate, acetoacetate and acetone

moaw

50. Ketone bodies are transported to the tissues of utilization:
complexed to serum albumin.

incorporated into VLDLs.

complexed to fatty acid binding protein.

freely dissolved in serum.

but require insulin to enter target tissues.

Boaw»
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What is the maximum absorption wavelength of DNA?
(A) ~200 nm. (B) ~220 nm. (C) ~240 nm. (D) ~260 nm. (E) ~280 nm.

Thymine in DNA is replaced by uracil in RNA. What is the structural difference
between thymine and uracil?

(A) Thymine has one methyl group in its structure whereas uracil does not.

(B) Thymine has one primary amine group in its structure whereas uracil does not.
(C) Uracil has one methyl group in its structure whereas thymine does not.

(D) Uracil has one primary amine group in its structure whereas thymine does not.
(E) Uracil has a two-ringed structure, whereas thymine has a single-ringed structure.

Which of the following statements is the correct regarding genome structure?

(A) All the chromosomes in prokaryotic cells are circular.

(B) Every prokaryotic cell contains only one chromosome.

(C) Genome size is the total number of base pairs in one copy of a haploid genome.
(D) An organism's complexity is directly proportional to its genome size.

(E) The protein-coding genes comprise ~1.5% of the Escherichia coli genome.

Which of the following statements is correct regarding repetitive elements?
(A) Repetitive elements comprise ~10% of the human genome sequences.

(B) Most interspersed repeats have repeat units of smaller than 100 base pairs.
(C) Microsatellites are interspersed repeats.

(D) Interspersed repeats are mostly transposable elements.

(E) Short-interspersed nuclear elements are DNA transposons.

Which of the following DNA polymerases removes primers in Escherichia coli?
(A) DNA polymerase 1. (B) DNA polymerase II. (C) DNA polymerase III.
(D) DNA polymerase IV. (E) DNA polymerase V.

Which of the following statements 1s correct regarding the replication folk?

(A) Topoisomerase acts to separate two strands of duplex DNA.

(B) Synthesis of the two strands of DNA is not simultaneous.

(C) The lagging strand is the strand on which the polymerase moves in the same
direction as the movement of the replication fork.

(D) The DNA fragment formed on the lagging strand is called the Okazaki fragment.

(E) Primase acts to join breaks in the phosphodiester backbone of DNA.

Telomerase:

(A) solves the end replication problem of leading-strand synthesis.
(B) uses endogenous DNA as template.

(C) acts to extend the 3’ end of the telomere.

(D) synthesizes double-stranded DNA.

(E) 1s present in all the eukaryotes.

Direct uptake of exogenous naked DNA through the cell membrane is called:
(A) conjugation. (B) injection. (C) infection. (D) transformation. (E) transduction.

ﬁ%%%%gﬁ@ 3 %%ﬁ%@%@ﬁ%
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9.

10.

11.

12,

13.

14.

15.

16.

Which of the following is the correct pair between the type and the cause of DNA
damage?

(A) Thymine dimer: ethidium bromide.

(B) Depurination: 5-bromouracil.

(C) Deamination: ultraviolet illumination.

(D) Double-strand breaks: y-radiation.

(E) Deletion or addition of a base pair: nitrous acid.

Histones are subject to various modifications. Which of the following modifications
does NOT appear in histones?

(A) Methylation.

(B) Phosphorylation.

(C) Acetylation.

(D) Ubiquitinoylation.

(E) Carboxylation.

Which of the following is the correct pair between the recombinase and the
recombination site?

(A) Bacteriophage A integrase: res site.

(B) Phage P1 Cre: lox site.

(C) Escherichia coli XerC and XerD: att site.

(D) Yeast FLP: ori site.

(E) Salmonella Hin invertase: int site.

Which of the following complexes specifically recognizes Holliday junctions and
promotes branch migration?

(A) RecBCD complex. (B) UvrABC complex. (C) ClpPR complex.

(D) RuvAB complex. (E) RhlAB complex.

Transcription initiation involves recognition of consensus sequences by specific
regions/domains of the RNA polymerase in Escherichia coli. Which of the following
regions or domains recognizes the —10 promoter element?

(A) o factor region 2. (B) o factor region 3. (C) ¢ factor region 4.

(D) C-terminal domain of subunit a. (E) N-terminal domain of subunit o,

The structural feature of mRNA at the intrinsic transcription terminator in prokaryotes
is a hairpin structure followed by:

(A) an A-rich sequence. (B) a C-rich sequence. (C) a G-rich sequence.

(D) a U-rich sequence. (E) an AU-rich sequence.

Which of the following small nuclear ribonucleoproteins (snRNPs) recognizes the 5’
splice site?
(A)UlL. (B) U2. (C) U4. (D) US. (E) Ue6.

A special form of RNA editing found in the mitochondria of trypanosomes and
mediated by guide RNAsS is deletion and insertion of:
(A) adenine. (B) uracil. (C) guanine. (D) cytosine. (E) inosine.

HABFHAUE > FEUETOATHA




B f LRE 112 EFEALTHEEFLABREIER L AR

FELH S TAENFE [ 4EEHTE] A% 421003
HKAABERMERL "FATu AT ERGEERR) £T1R% 3%
17. The Drosophila Dscam gene contains 48 alternative forms of exon 6. What 1s the

18.

19,

20.

<418

22,

mechanism for having only one exon 6 variant in the mature mRNA?

(A) Splicing factors cannot bind to more than one splicing site due to steric hindrance.

(B) Spliced mRNA with more than one exon 6 variant leads to nonsense-mediated
RNA decay.

(C) The docking site binds to only one selector sequence located upstream of the exon
6 variant.

(D) Each exon 6 variant contains different sequences at the splicing sites.

(E) Only the exon 6 variant that recruits enough SR proteins is retained in the mature
RNA.

What is the function of the Shine-Dalgarno sequence?
(A) It recruits the RNA polymerase.

(B) It recruits the core transcription factors.

(C) It recruits the initiation factors

(D) It recruits the large ribosomal subunit.

(E) It recruits the small ribosomal subunit.

The first step of tRNA charging catalyzed by the aminoacyl-tRNA synthetase is:
(A) Reaction of the amino acid with ATP.

(B) Reaction of the amino acid with GTP.

(C) Transfer of the amino acid to the 3’ end of tRNA.

(D) Transfer of the amino acid to the 5" end of tRNA.

(E) Binding of the amino acid to the anticodon loop.

Which of the following statements is correct regarding upstream open reading frames

(uORFs)?

(A) uORFs can be found in both eukaryotes and prokaryotes.

(B) uORFs can be found in both 5" and 3’ untranslated regions.

(C) The presence of uORFs typically causes an increase in protein expression.

(D) Translation of the open reading frame (ORF) encoding the yeast activator Gen4 1s
inhibited when amino acids are deficient, because the ribosome moves slowly
along the uORF's and then dissociates.

(E) The size of uORFs is typically more than 20 codons.

Which of the following bacterial elongation factors (EFs) catalyzes translocation of
the tRNA and mRNA and causes conformational changes of the ribosome?
(A) EF-Tu. (B) EF-Ts. (C) EF-G. (D) EF-P. (E) EF-4.

Which of the following statements is correct regarding the wobble base pair?

(A) The wobble base pair follows Watson-Crick base pair rules.

(B) The wobble base pair takes place at 3' end of the tRNA anticodon.

(C) Hypoxanthine (I) can pair with uracil (U), adenine (A), or cytosine (C).

(D) Guanine (G) can pair with adenine (A) or cytosine (C).

(E) The Wobble hypothesis predicts that the minimum requirement to satisfy all
possible codons 1s 21 tRNAs.

HAFEARE > FEUE A BATHA




By LuAS 11225 EELHEELARERE L FRRA

HBERE »TAME [ AHALHETE] Rk - 421003
KAABRBERL " AT, AT ERGEER) £TRAH4R
23. Which of the following statements is correct regarding translation termination in

24.

23.

26.

27.

28.

eukaryotes?

(A) The structure and amino acid sequence of the Class I eukaryotic release factors
(eRFs) are similar with those of the Class I release factors in prokaryotes.

(B) eRF1 induces release of the nascent polypeptide from the peptidyl-transferase
center.

(C) Rlil is an ATP-binding protein and brings eRF1 to the ribosome.

(D) eRF3 1s a GTP-binding protein and catalyzes release of eRF1 from the A-site.

(E) Neither eRF1 nor eRF3 participates in separation of the large and small ribosomal
subunits after release of the nascent polypeptide.

Both the catabolite activator protein (CAP) and the Lac repressor can bind DNA, but

why does CAP facilitate transcription while the Lac repressor represses transcription?

(A) CAP and the Lac repressor use different structural motifs to bind DNA.

(B) CAP binds to the region overlapping the promoter, while the Lac repressor binds
to the region at a distance from the promoter.

(C) The Lac repressor can interact with the RNA polymerase to inhibit transcription.

(D) CAP has an activating surface that recruits the RNA polymerase.

(E) CAP binds as a homodimer, while the Lac repressor binds as a homotetramer.

Which of the following is the key bacteriophage A regulatory protein that acts as an
activator and establishes lysogeny upon infection of a new host?
(A) CI. (B) CII. (C) CIII. (D) Cro. (E) Q.

Which of the following DNA binding domains or motifs is found in most bacterial
regulatory proteins?

(A) Zinc-finger domain. (B) Basic leucine zipper motif. (C) AT-hook motif,

(D) Helix-turn-helix motif. (E) Helix-loop-helix motif.

High throughput sequencing technologies become powerful tools to study molecular
biology on a genome-wide scale. Which of the following sequencing techniques is
used to assess the translational status?

(A) RNA binding protein immunoprecipitation-sequencing (RIP-Seq).

(B) Chromatin immunoprecipitation-sequencing (ChIP-Seq).

(C) Global run-on sequencing (GRO-Seq).

(D) 4-thiouridine sequencing (4sU-Seq).

(E) Ribosome sequencing (Ribo-Seq).

Which of the following statements is correct regarding riboswitches?

(A) Most riboswitches are trans-regulatory elements.

(B) Riboswitches can regulate gene expression at both transcriptional and
translational levels.

(C) The riboswitch region that binds the small-molecule ligand is called the receptor.

(D) Riboswitches are typically found downstream of genes involved in the synthesis
of the metabolite ligand recognized by the riboswitch.

(E) Riboswitches can mediate rho-dependent transcription termination.
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29. Which of the following statements is correct regarding clustered regularly interspaced

I

30,

31.

32

33,

short palindromic repeats (CRISPR)?

(A) CRISPR is found in the eukaryotic genome.

(B) A CRISPR locus consists of 2 major components: repeated and spacer sequences.

(C) The spacer sequences are acquired from infecting viruses.

(D) Casl and Cas2 are involved in processing of CRISPR RNA (crRNA).

(E) The CRISPR/Cas6 system is currently the most widely utilized tool for genome
editing.

Which of the following statements is correct regarding small RNA-mediated silencing

pathways in eukaryotes?

(A) Piwi-interaction RNAs (piRNAs) are expressed predominantly in vegetative cells.

(B) Both small interfering RNAs (siRNAs) and microRNAs (miRNAs) are generated
from longer RNA molecules by Dicer.

(C) The major component of the RNA-induced silencing complex is called Drosha.

(D) The size of small RNAs is typically in the range of 30-40 nucleotides.

(E) The miRNA 1is typically highly specific with only one mRNA target.

HEME (BAL Yy £ 5 BE-EHEP L 5 B ENES R EEEY

AEEZ 0 HAUESIT)

Which of the following statements are correct regarding the central dogma of
molecular biology, as firstly stated by Francis Crick in 19577

(A) The sequential information can be transferred from DNA to RNA.

(B) The sequential information can be transferred from RNA to DNA.

(C) The sequential information can be transferred from RNA to protein.

(D) The sequential information can be transferred from protein to RNA.,

(E) The sequential information can be transferred from protein to protein.

Which of the following histones form a tetramer in the first step of the assembly of a
nucleosome?
(A) HI. (B) H2A. (C) H2B. (D) H3. (E) H4.

Which of the following features are correct regarding the mechanism of DNA

polymerase?

(A) DNA polymerase uses a single active site to catalyze the addition of any of the
four deoxynucleoside triphosphates.

(B) Steric constraints prevent DNA polymerase from using ribonucleoside
triphosphates as substrate.

(C) The thumb domain of DNA polymerase is intimately involved in catalysis.

(D) Processivity is a crucial character for DNA polymerase and defines the average
number of nucleotides added per template binding event.

(E) Removal of incorrectly base-paired nucleotides is mediated by intrinsic
endonuclease activity of DNA polymerase.

AAFHAYE > FEETEATHA




AP LAE 1225 ERALHERALARERB L L REAAE

FEER o TFAHE [AA42EEHTE] % 421003
MAFBREERE "ATU A AAGEES) £TRZE6R
34. Which of the following pairs between the type of DNA damage repair and the

35.

30,

37+

38.

9.

corresponding enzyme are correct?

(A) Nucleotide excision repair: DNA glycosylase.
(B) Photoreactivation: DNA photolyase.

(C) Base excision repair: UvrABC endonuclease.
(D) Mismatch repair: MutS and MutL.

(E) Double-strand break repair: Rec A recombinase.

Which of the following mechanistic features of RNA polymerase are correct?

(A) RNA polymerase acts to make RNA copies from the whole genome.

(B) RNA polymerase uses DNA as a template for RNA synthesis.

(C) RNA polymerase needs a primer for initiation of RNA synthesis.

(D) The error rate of RNA polymerase is lower than that of DNA polymerase.

(E) Prokaryotic mRNA and non-coding RNA are synthesized by the same RNA
polymerase.

Which of the following eukaryotic RNA polymerases transcribe ribosomal RNA?
(A) RNA polymerase 1. (B) RNA polymerase II. (C) RNA polymerase I1I.
(D) RNA polymerase IV. (E) RNA polymerase V.

Which of the following processes are associated with phosphorylation of the C-
terminal domain (CTD) tail of the eukaryotic RNA polymerase II?

(A) Transcription preinitiation.

(B) Promoter escape.

(C) Transcription elongation.

(D) RNA 5' capping.

(E) RNA splicing.

Which of the following statements are correct regarding mRNA?

(A) Each mRNA has at least one open reading frame (ORF).

(B) Many eukaryotic mRNASs are polycistronic.

(C) Polycistronic mRNAs usually encode proteins involved in related functions.
(D) The 5' cap is required to recruit ribosome to the eukaryotic mRNA.

(E) The Kozak sequence acts as a ribosome binding site of eukaryotic mRNA.

Three operators (Or1, Ora, Or3) are located between the Pr and Pry promoters in the
genome of bacteriophage A. Which of the following are correct regarding these three
operators?

(A) Ori is located within Pg, while Og; is located within Pry.

(B) All three operators can bind to either A repressor or Cro.

(C) The binding affinity of the three operators to Cro is Or; > Ora > Ogs.

(D) A repressor at Or; helps the repressor bind to Or, by cooperative binding.

(E) Binding of A repressor to Ogs leads to increase in the A repressor gene expression.
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40. Which of the following processes belong to epigenetic regulation?
(A) Maintenance of the lysogenic state of bacteriophage A through cell division.
(B) Maintenance of the pattern of point mutations through cell division.
(C) Maintenance of the pattern of DNA methylation through cell division.
(D) Maintenance of the state of chromatin modification through generations.
(E) Expression of a gene controlled by an activator which is active only in the
presence of a given inducer.
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SEM BM 4N £ 25A

BB AR — A 2 0y 2 3 36 R AT A% iE B st (Charles Darwin) % & 4 #& /& 45(The Origin of Species)
—% 7

A. #%& (Carl Linnaeus)

B. &4 @ (Gregor Johann Mendel)
C. 1 B %, (Chevalier de Lamarck)
D. # 3 4+ (Alfred Russel Wallace)
E. & 4 3 (Georges Cuvier)

2. ¥R 4 R4 (sexual trait) 2 A AR AF BA R A RE AMBASREBT R LRRG BT -
Jo B  FFATAREYOB RS T AEE T ER MBI TR XIFERT MY

A SFARILESHERRE
B. fLESFLREAEE

C. ABRHYF &RE

D. st 88 A Rsd

E GRBFHE

3. BT 49 3 B #4480 3% 16 (microevolution) i 35 88 6. 85 ?

A. "8 FL & T AL i A AL (gigantism)

B. N ERNBREHEBREYRELENANL

C.ABRETHRKPTABRAR LG EBEX RO LA RE

D P AREGHLAEHFLERAETLEEEMES

E. #44 2 & Rl (Bergmann’s rule) ARk A M e B A KNGS K oA sy S A Bl

4 EHERAECHYBEARB YN LEREAERT  BESBBEARBTHEERHNRE SR
P RE RS SERSE T ERREE Y SHERERRARE?

A. % B EUE (edge effect)

B. £]4# % & (founder effect)
C. j#n58 % JE (bottleneck effect)
D. # &%

E £ EXREFHLE

5. 2L LE—BHRBRARL  FESHFEEELHLATRERB  HHRTRROLES)  IF—
MR E THREERRARBRRELLEAERRARE?

A BN I&E
B.ZLEFXARLNRNEEZEN
C. a2 M e

D. A hak s 04T i 1B 52 4

E #AFAameieB@fiak
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6. HEHXRARBHMAGAELE LR iz st FR | & £ H@a XA LI K (island gigantism) » A7 2A
‘rf&fiz TEEEBEaRENBE  BELEREAEEAGHAB A EHEAARUV EHER -
FERAAATH—BABREEAFEIMERT

A BB EHRXER AR ERBEEEY

B. 2y BARGFAERER

C. &8 ARAHBEHMRRERMERE —H

D. @ E RN ARRRER EGRE S HE R D EE

E Rk 2B Ao m RBRAMAEHFHAERHER

THATESRALFANREEAN R BEAR T 0HRE > HTELT A FTARE 200 4 T -
ERMITEZNREBRGFRLEFRNR - HH M"Fﬁﬁﬁ*ﬁt’]‘ﬁ#ﬁkh%%?

A. B3 F MR

B. #3f 2 E

C EBEmitxRME

D ABEMTHRAEZHLE
E. #53%fE

8. i A MG B s - RS (Felis B % A& ¥y Prionailurus Z B <1 & £ 5T 2 #&4X
AT @ LSS T, o AW HEE I JEEbkBE(sister group) 0 35 B SA T AR — MR T AR R MR
%7

—Neofelis (clouded leopards) \fgﬁg‘

L_Panthera (lions, igers efc.) i i

Panthera lineage

Bay callineage p, o rlis (bay cat, marbled cat etc) ]FN'

Laracal lineags; Caracal (caracal, serval etc.) /ﬁ%
{

OL;ml'—nﬂg—e-Lecu:;aﬂ:'us {ocelot, margay etc.) T X
b

Felidae ’ i
m@rﬂx (lynxes, bobcat etc ) ﬁ

Acinonyx (Cheetah)

Puma lineage
—~ 2]
Puma {cougar. yaguerondi etc.}  [ES=asg

Ofocolobus (manut) ﬁ
Leopard cat lineage
Prionailurus (leopard cat, fishing cat etc.) _/M‘

Domestic catlineage r. s domestic cat, wildcat etc.) K ™

A BT ERENEREREB LAY
B. & ffe R 5k ATAL T 4T 7 A 44 (post-zygotic) &) 4 74 s &
C. B R ey £ Bt B
D. GBS F 569 b8 42 & B 2481t (allopatric speciation) A B4 4 78 58k 3 59
E. G B8 E %6 510842 4 & 48 /b (sympatric speciation)#7 A B 5 % 3 R & 4
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9. & & R H MBI A SRR A AR G ARRGIER  FRITARRMEHERT
% - Ruminantia mﬁ% ] % -Hippopotamidae | | |
g : =
% - Camelidae % 3 — i/ 5", - tRacelidae .g &
-- =% 15 ' 3 |8
- Hippopotamidae |2 |2 2 E
m E E & % %
-@ - Suina @ S~ Mesonychia o %
=
g - Celaces - Ruminantia ‘ *

P ; * - Suina
% ; - tMesanychia Bormrm % - Camelidae
A1 AYs s

A) Thewissen et al., 2007 B) O'Leary and Gatesy, 2008

A. Thewinsse et al. (2007) &8 3035 & 485% 28+ 5 K Bk (Raoellidae) #9485 & ¥ JABKk(Mesonychia)
B. O’Leary & Gatesy (2008) #9158 3035 i &7 Bk 6 J 4k 8% & F N EK

C. O’Leary & Gatesy (2008)#4{K 31.45 i Cetanodonta 2 7K 4 $j4%

D. Thewinsse et al. (2007) &9 3045 H 44 N2 £ % - KA BEMERSFEIZTE L HR SN

E. O’Leary & Gatesy (2008)&918 335 i 2 At B #88% » TR AGH LA A RE LA RFHY

¢~ tRacelidae

10. 33 & — B TH M 60 R M B0 - 5 B SUT ST A AR 2
Rosids

Asterids

" Carvophivliales
Gunnerales
Buxales
Trochodendrales

Proteales Basal eudicots
Sabiaceac

Ranunculales
Monocots
Chloranthales
Magnoliales
Laurales Magnoliids
Piperales
Canellales
HHiciaceae
~ Nymphacacene | ANTIA

Core cudicots

10 |

Amborellaceac

Gymnosperms

A ANTIA B ¥ % 2

B. Basal eudicots & f 4 &f

C. Monocots & (Basal eudicot + core eudicots) & 48 k&
D. Chloranthales 2 Basal eudicots #4482t

E. Magnoliids # ¥ % #f

RAFHEME FEHEROREAE
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11 ARBBEELTARTAEEY  F-B% L FE B -RAE T KA X&)
o FEUTHAEREHABREDSERAZRARI?

A (T(F (AT ORFL)))
B. (¥ (R(Z(TURTT))
C.(A(F(T(TOR+T))N)
D. (A(F(T(SOR+TN)
E. (F(TOR(E(T+A))))

12, &3 A th AR ¥ » N8 # (microphylls)ig 8 4 A B A H B F RO E— KR » X 4% R4
B o FRIATATEEELER TR DRE?

A it E
B. 2 AMKTE
C.ath¥ AR
D &&%HER
E 58T #

13, BATFAT & R BSR4 7

A FET 5 5 RS

B. 4% % 48 4% B 3 3E 49 AR (lacuna)
C iee#d

D. it

E ftwBEARE

14. 553 52 ERARBERERLS Y ESRFMAORCHNG - ERBEREGGVRLRIAA
RA SR AR > SR ARE RS LA GE o FRE T (2)(b)(c) BB E BATH A3 E
7 7

(@ T by T2 (c) T3
Porifera % s G leniOphiOra ;- ; (= Porifera ii
= ree———— Ctenophora S e e Porifera % * Lo Ctenophora ;-:
c == Placozoa e pij Placoz0a ﬁ% e Pl|acozoa %
pl p— Cnidaria pl = Cnidaria p — Cnidaria
e Bilaleria “{, e Bilateria “{, | b Bilateria *{,
Eumetazoa (E) Ctenophora sister Ctenophora+
monophyletic to other Metazoa Porifera clade

A (afBERIE HAFL ALY B RGILIELT AKX

B. (b)ME2045 th LA da ki HBLEIE T — X

C.oBRIELHE ALK BABILFELT —R

D. ()1 (b R4y £ £ AR BERS F 65 1 (mouth) ¢y  BLRF AR AL &

E. (b)s2(d) 3R 6 £ B £ B4 #] 44669 Ctenophora 3 Cnidaria & F A48 Fl/E 1t

RAFMEME FUIFTORTFE
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15. @ EHHOESAZEREE LY » ATHEAARRHESGMORE ?

A B VRN ERAS
B. mx#4 B 530
C.THEREE

D. BF m i uygiE #Ac Py
E$BEATEHER

16. A%EZ P oA B 758 o & (osteichthyes) &y & B 47 & £ 5k ?

A BA B M5

B. B4 & ¥ i A2 (limbs)
C. BABBASR T RE
D. A& L TR 51

E. BA e R H FliR&EH

17. SATFATAEE 45 R LA ) 7 —2F A4 4 b W32 45 A7 S ) FO 49 & [ (Gondwana) % B 7

A BERIF NG EnENEtEdbEite L
B. £ Ewiehm k8 & EH

C REMHETERSMARE LEN

D. 3R 85 E fe T ho by K BOHALM AR B

E EPELIEFRBSHRAEDIEL

18 wRA—HEEANGLETEHB RO I KERAFIRY » 2EEMBCHEH S TRAANE
0 FPRTALEDE FREERT T 2R E IR RH 7

A RHERE

B. 4% EEHETE
CRBELEABKRE
D. MR k2 B F

E. ¥ 84 X,

19. #.4%. B8 3 (parental care) ¥ M AR R A EAMNRE » FPHUTAHEFRZEFRRRBEATAMESFT
g9

A BB R IR R R AR R B R BHAE

B. d &1

C. &1 i 74 & B 47 A (agonistic behavior)

D. st F ik

E FMRBETANRBEIBRAFAARBEDEZ AR K

20. BUFATHEIR £ R 2 A3 90 8,8 1% 2 (kin selection) sy 15 & 7

A o RE AN RAEEGEA 0 RAE AHIHE T F LS
B. .4 B 15 AR 89 B AR AR Ak P 8 30 F B 15 s Al

RAFESHD FHUEFORTAAE
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CARMAARM  FFXERBKR
D. 4 F I B A% 64 BF 8 5 09 80k R o AR
E. s a4 B $8AB RAT B AL Tl eh ] B4

21. % B £ F it B (common garden)is 3 EBxTe) B &) » MU F 474 B2k 7

A BHEBRIEBREAEY > MIEGHEELR

B. £ hie R R £ WA B 2] B HGRE » STETE 08 R N Bk
C. et — e i % itk

D. # B ZAABHEE MBI LR HIR » SOPERIRH A MERAOZE
E. £ REE T8t Recnlabiz g 8283 RMHE

2 KIZHRFABAPERZALAKNERLRE  FRARIZBAFRAUERELBRLNE
S Elae

A B8RRI

B. BEEKEANREHE
C.REAFEBERS

D 2HERRHEANRLEOEABEEMOH
E &% ki gda5mmn

23 2R EZHEN EBH—ENSRANRGY - UATITHEEAARL R ?

A FMEAEG X

B. 4 7 # #A

C. ¥ HE X,

D. 5/ FE MR
E. AR ER X

24 EREREFBEGARYFRT > AAZRATRTHEERL  2LAARBALATREER
BAEREEN  FREHIFAREHEXBMT?

A B8
B. &% &
C.
D. ¥
E. 17 &

25. covid-19 & —{E S 4l ey B5 A FE 1R 45 A F 38 & o 3 M SUT AT T #24%F alpha % H A M1 &
RTEBERGE—EEENGRFRT ‘

A covid-19 B4 T sE R0k B %hed 0 MARMARE A S ERBREE
B #MmBRBRENBEFREIAGTEIAGFERREMBEAR
C.HAEBREMNEEHRLARERSRLE

D.covid-19 g9 F i £ EARBZE R
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