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Part I. (25 %)

1 —2RER - EERCHMERR LH DNA B3 - RIRFIESAEERENTIABEREA RNA 5 - (U TEE
DNA F3IEl sES8 8 A RNA 51 : CCCGGCTAAGACGTT (b)E 4SR5 M@ tRNA EEM—214) - EE2E#
B8 RNA 3l - fREBROIREG BRI ERBEIR? (8 2)

2. Ciprofloxacin 82— &R AMER MER B ANNER - RGN CNEBES 2B NEIABIZETD
Topoisomerase Il BYE 1 - SR D HEHERAYINSIIE FEEW AR HAE ? (5 9)

3. HEHRHERSB(folding)ls - EEAMIEIFHBIEMN(noncovalent interactions/forces)Z D - FHRIZ MY
H2(12%)

PartIl. (25 43)
— ~EIFERE : (14 9)
1. 4Ri% SARS-CoV-2 BEMRERERRML - BRI TOZES FHRIBEMEE (1) DNA - (2) RNA - (3)

protein °
2. FIMUTERZRIMIEREESS ? (1) CRISPR » (2) BEEHE - (3) MSHEFE - (4) {LEFE -

3. B Primary active transport —REENERAERE ? (1) BEEHTHLHE - Q) SEOSEEEER - 3) ¥
FATP . (4) BHESMEERYEEE -

4. MBFRFXRRD2AWMFERZREWERIZWERN - MERRZREISNEHE CAMP AEL - BRI CAMP
HERISIEPEZNINEES ? (1) receptor - (2) inhibitor - (3) secondary messenger - (4) phosphate group
donor -

5. DNARERIZREE - TIEETRYE DNA RERHNWEZERES : (1) AMEERN - QEROTEE - (3)
EOYE - (4) T EBEK/) -
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6. EMBEHARPEANZEFEAR HIEDARRHE UTP BE - ZE LRSS EEL) - B2 cell
cycle I (1) G1 -+ (2)S - (3) G2+ (4) M phase RIIEEIEE -

7. PIUERREEZAEMEOEMNBRZISN? (1) DSHBOEEE - (2) TINFMREREFS - (3)LERE
& - (A)RIESERAERS -

— B&E&:

8. /NARENMAEARENRIKMAREE SARS-CoV-2 MEM W FHEHLLE FHRMESH (nickel resin)i&EfT 41k -
FRISEI IR B th SARS-CoV-2 MERK S EREEIIRIAMAL pET-20b(+) D EEEMWIRE E. coli BILUTE
th C I 82 His-tag R SAUE 4 SARS-CoV-2 BB LE - &R . /NBBEERR TS| F(primers) s BT B AP LEEIE ? (4
)

9. PCRZBIRIRIBIR DNA BB - Ct EOILUR FERIRATERE (BN : COVID-19 Ei8MRE) - BRI EREs:
T BmARNCERILS -BRCtER 12 #/ : ABES BU%E 23 49)

10. AREAEREE DNA FTFRYEIESRE (cloning vector) EEEMLEREY - (4 %)

PartIl. (25 %73)

—EE#E . (X229)

1. Which of the following scientists is now accredited with generating the X-ray diffraction photograph that

played a pivotal role in the discovery of the structure of B-DNA?

A) James Watson

B) Francis Crick

C) Maurice Wilkins
D) Rosalind Franklin
E) all of the above
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2. The chromosomes of some viruses and bacteriaare______and often _____.
A) linear; single stranded
B) linear; supercoiled
C) circular; single stranded
D) circular; supercoiled
E) none of the above

3. Which of the following would NOT result in the relaxation of supercoiled DNA?
A) heating the DNA to induce denaturation

B) nicking one strand

C) treatment with pancreatic DNasel

D) treatment with type Il topoisomerase

E) treatment with type | topoisomerase

4. Which of the following prokaryotic enzymes can introduce negative supercoils?
A) topoismerase IA

B) topoismerase IlI

C) DNA gyrase

D) all of the above

E) none of the above

Heat-denatured DNA exhibits UV absorbance, which is called the
A) increased; hyperchromic effect

B) decreased; hyperchromic effect
C) increased; hypochromic effect
D) decreased; hypochromic effect
E) identical; renaturation effect
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lysed £ coli cells from cellular proteins and RNA?

ARIE A EEE AT EH FHBESHERTE

tRNA molecules are

. extensively base-paired.

Il. stabilized by hydrogen bonds.

IIl. stabilized by stacking interactions.
IV. stabilized by covalent cross links.
A) LI

B) LI

Q Lnm

D) 11

E) LILIV

Which of the following materials would be useful for a researcher seeking to purify chromosomal DNA of

A) ethidium bromide
B) hydroxyapatite

C) acridine orange
D) proflavin

E) DNA gyrase

The sequence-specific binding of BamHI to DNA depends primarily on

A) hydrogen bonding and allows binding to less specific sequences as well.

B) hydrogen bonding and precludes binding to any other sequence.

() stacking interactions and could be mimicked using an intercalation molecule.
D) hydrogen bonding and could be mimicked using an intercalation molecule.
E) none of the above
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9. Histone H1 binds to ___ which allows attachment to :
A) the nucleosome core particle; nucleases
B) linker DNA; the next nucleosome

C) the nucleosome core particle; the next nucleosome
D) linker DNA; nucleases
E) none of the above

10. What evidence suggests that a biological function exists for Z-DNA?

A) Z-DNA is unique because it is made up of alternating pyrimidine and purine residues in the ant/and
syn conformation.

B)
0
D)
E)

The left-handed nature of Z-DNA allows phosphate separation which is stabilizing.

X-ray structure of the protein binding Z-DNA has been identified.
AandB

A, B, andC

11. £ coli DNA repair enzymes act on the sequence. Which of the following will result?
A) The underlined A will be changed to a C.

B) The underlined G will be changed to aT.

C) The underlined A will be methylated.

D) The underlined G will be methylated.

E) More than one of the above is correct

—-BsE:
12. What is central dogma of molecular biology (£ F4 #1282 & B78)? (3 points)

Part IV. (25 %4)
— ~ RaRBABUIEL TROMEERZIE (£ 205 - BRE2 %)
1. Like proteins and nucleic acids, macromolecular polysaccharides are strictly linear polymers.
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2. Most naturally occurring fatty acids contain an even number of carbon atoms. If double bonds are

present (unsaturation), they are usually trans.

3. A temperature drop has the effect of raising the of hemoglobin (i.e, lowering O;-binding affinity),
thereby facilitating greater release of O,. The response of hemoglobin to temperature change is called the
Bohr effect after Christian Bohr, who reported it in 1904.

4. Cycle threshold (Ct) is a numerical value generated during an error-prone PCR test. It refers to the
number of cycles needed for a sample to amplify and cross a threshold (cut-off) to be considered
detected/positive for SARS-CoV-2 virus infection.

5. Of the several possible secondary structures for polypeptides, the most frequently observed are the
left-handed a-helix and the B-sheet.

6. Allglobular proteins have a defined inside and outside. Hydrophilic residues are packed mostly on the
inside, whereas hydrophobic residues are on the surface.

7. Charge—charge interactions can occur between positively and negatively charged side chain groups.
For example, a leucine side chain amino group may be placed close to the carboxyl group of some glutamic

acid residue.

8. Ifthe AGvalue for a given biochemical reaction is a relatively large, negative value, the reverse reaction

is thermodynamically favorable.

9.  When a macroion (polyampholyte or polyelectrolyte) is placed in an aqueous salt solution, small ions
of the opposite sign tend to cluster about it, forming a counterion atmosphere; at high ionic strength, the
counterion atmosphere greatly enhances the interaction between macroions.
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10. At physiological pH, most amino acids are amphipathic, meaning that they contain both a positive and
negative charge.

Z - AU RR TE /5 BB BhiE (western blotting) Y5 IRERE (5 )

®TE





