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9. In eukaryotic cells, protein synthesis in the cytoplasm utilizes three types of RNA molecules. Which of the following
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. Which of the following is not a constituent of deoxyribonucleotides?
. phosphate moieties

. deoxyribose

. ribose

organic bases

. Which base pair(s) typically occur(s) in double-stranded DNA?
G-C
GT
G-A
GG

. Which of the following terms is not used to describe a parameter of DNA topology?
wobble

writhe

twist

. linking number

. Which structural property of DNA is crucial for the conservation of genetic information?

. antiparallelism

. the ability to form a double helix

. base-pair complementarity

. all of the above

. The ability of DNA to denature is important for which process?
. DNA synthesis
. nucleic acid hybridization experiments

. RNA synthesis

. all of the above

. Which of the following are removed from mRNAs during processing?
. exons

. noncoding sequences

. RNA cap structure

. poly(A) tail

The base in the wobble position of a codon
. is the 57 (first) base.

. is the 37 (third) base.

. is the second base.

. often contains adenine.

RNA composes all or part of

. termination factors.

. small nuclear ribonucleoproteins.
. DNA polymerase.

. ribozymes.

contains a three nucleotide sequence called the anticodon?

a
b
c

. mRNA
.tRNA
.rRNA

d. all of the above




10. Which of the following is not a recognized stage of protein synthesis in both prokaryotes and eukaryotes?
a. elongation

b. initiation

c. translation

d. termination

11. Which of the following factors recognizes the UAG, UAA, and UGA codons?
a. RNA polymerase

b. DNA polymerase

c. termination factors

d. elongation factors

12. Which codon serves as the start codon in mRNA for translation?
a. AGU
b. AUG
c. UGA
d. UGG

13. Which of the following is a protein that is involved in translation?
a. topoisomerase

b. ribosomal RNA

c. RNA polymerase

d. aminoacyl-tRNA synthetase

14. Which of the following structures interacts with ribosomes?
a. tRNA

b. mMRNA

c. rRNA

d. all of the above

15. Cellular protein synthesis proceeds in which direction?
a. carboxyl to amino terminus

b. amino to carboxyl terminus

c.3"to 5’

d.5" to 3"

16. Which nucleic acid structure has its bases methylated after synthesis?
a. DNA

b. nRNA

c. tRNA

d. rRNA

17. In which of these polymers are the monomers added one at a time?
a. DNA

b. rRNA

c. protein

d. all of the above

18. Which of the following is not required for both DNA replication and RNA transcription?
a. DNA

b. primers

c. RNA

d. proteins

19. An enzyme that breaks DNA, dispels the tension, and reseals the strand ahead of a DNA replication growing fork is

called a(n)

a. topoisomerase.

b. DNA polymerase.
c. phosphodiesterase.



d. aminoacyl-tRNA synthetase.

20. Which of the following enzymes plays a key role in the base excision repair of nucleotide mismatches and damaged bases?
a. glycosamines

b. glycosidases
c. glycosylases
d. none of the above

21. A mutation that changes a cysteine codon to a tryptophan codon is called
a. a missense mutation.

b. a nonsense mutation.

c. a frameshift mutation.

d. a silent mutation.

22. Crossing of a homozygous wild type with a mutant that is heterozygous for a dominant mutation will result in F; progeny
of which

a. all show the mutant phenotype.

b. half show the wild-type phenotype and half show the mutant phenotype.

c. three-fourths show the wild-type phenotype and one-fourth show the mutant phenotype.

d. all show the wild-type phenotype.

23. A mutation in one gene that counteracts the effects of a mutation in another gene is known as a
a. temperature-sensitive mutation.

b. recessive mutation.

c. conditional mutation.

d. suppressor mutation.

24. Which of the following enzymes will produce a blunt end (the cut site is indicated by the * in the recognition sequence)?
a. Taql (T*CGA)

b. Eagl (C*GGCCG)

c. EcoRV (GAT*ATC)

d. Nsil (ATGCA*T)

25. DNA ligase

a. synthesizes DNA from an RNA template.
b. forms a phosphodiester bond.

c. joins Okazaki fragments.

d.bandc

e. all of the above

26. Which of the following is a functional element of a plasmid?
a. origin of replication

b. drug-resistance gene

c. polylinker sequence

d.aandb

e. all of the above

27. All the following statements about A phage are true except:

a. A phage lyse E. coli upon release of newly synthesized phage.

b. Foreign DNA up to approximately 50 kilobases can be cloned into A phage.
c. Both cDNA and genomic DNA can be cloned into A phage.

d. A Phage consists of a head and tail region.

28. A DNA sequencing reaction contains which of the following?
a. dideoxyribonucleoside triphosphates
b. deoxyribonucleoside triphosphates



c. DNA polymerase
d.bandc
e. all of the above

29. The polymerase chain reaction (PCR) technique can be used for
a. direct isolation of a specific segment of genomic DNA.

b. preparation of probes.

c. synthesis of RNA from genomic DNA.

d.aandb

e. all of the above

30. In the large-scale production of a particular human protein in E. coli cells, the cDNA corresponding to the protein was
modified so that the expressed protein would have six histidine residues at the C-terminus. The purpose of this modification
was

to facilitate transfer of the cDNA into the E. coli cells.

to provide a promoter for the transcription of the cDNA in E. coli.

to facilitate purification of the expressed protein though binding to an affinity column containing chelated nickel atoms.
to prevent degradation of the expressed protein by E. coli proteases.
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31. A mutation that changes the recognition sequence for the restriction enzyme EcoRI from GAATTC to GATTTC is an
example of a

a. restriction fragment length polymorphism (RFLP).

b. single nucleotide polymorphism (SNP).

c. simple sequence repeat (SSR).

d.aandb

e. all of the above

32. To study the function of the essential cytosolic Hsc70 genes in yeast, researchers constructed a shuttle vector in which a
copy of the Hsc70 gene was ligated to the GALI promoter. The vector was then introduced into haploid yeast cells in which
all four copies of the Hsc70 genes had been disrupted. Following introduction of the vector, you would expect that

a. the yeast cells would grow on both glucose and galactose media.

b. the yeast cells would grow on glucose but not galactose medium.

c. the yeast cells would grow on galactose but not glucose medium.

d. on transfer to either glucose or galactose medium, the vector-carrying cells would eventually stop growing because of
insufficient Hsc70 activity.
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1. Use Drosophila sex determination genes sex lethal (sx/), transformer (fra) and doublesex (dsx) as examples, explain
how the fly exploits alternative mRNA splicing in regulating sex determination during embryo development. (18
)

2. Describe in detail how prokaryotic RNA polymerase holoenzyme works in transcription, includes in your answer
the domains or structures important or critical for each process of RNA transcription 20 %)

3. Some mRNAs has internal ribosome entry site, IRES that is important for translation intiation. Compare and
contrast the mechanism of translation initiation directed by IRES-containing and conventional capped and
polyadenylated mRNA. as42)

4. Describe the processes of DNA replication. Include in your answer the essential components and their functions in
each process during DNA replication. (15 )
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1. How to measure bio_diVersity? RETE: | FG

2. Describe and discuss various kinds of life history classifications.
3. Discuss the biological community successional mechanisms.

4. Describe and discuss the relationship between area and species number. |

|

(TEBER - 3 A4 EER)




& 5 LL,#'%% d i 8 2 98 B4 b Ay
s 1A (F)

BAATHERS  [2mEwm: sond )
FEMHEE)

Qualify Examination

| Behavioral Ecology

1. What is game theory? D;:scribe the behavioral strategies in the Hawk-Dove game
and discuss it with the concept of evolutionary stable strategy. (18 points)

2. Give an example to demonstrate that animals defend a territory with an optimal
size? How can this size be estimated? (12 points)

3. Describe the handicap and Fisher’s hypotheses related to the elaborate male
sexual displays. (12 points)
Give examples on sexual conflict and describe them in details.(12 points)

5. Explain the hypotheses which have been proposed for the reason(s) of males
aggregating into leks. (12 points)

6. How signals originate and how they are modified during evolution? (12 points)

7. Why are most birds monogamous whereas most mammals polygynous? (12
points) '

8. Wha’; are the topics often appear in the text books on behavioral ecology? (10
points)
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Directional selection vs disruptive selection
- - e « S s e

Founder etfect vs bottleneck eitect

Gene flow vs genetic drift

Microevolution vs macroevolution
Autopolyploidy vs allopolyploidy

Positive selection vs negative selection
Sibling species vs sister species

Synonymous vs nonsynonymous substitution
Stasis vs gradualism

Dispersal vs vicariance hypotheses
Allopatric vs sympatric speciation
Convergence vs common ancestry
Monophyletic vs paraphyletic groups
Underdominance vs overdominance
Blending vs particulate inheritance
Orthologous genes vs paralogous genes
Density-dependent vs density-independent population growth

Frequency-dependent selection vs frequency-independent selection
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