國立嘉義大學九十二學年度

生物科技研究所碩士班（分子生物學組）招生考試試題

科目：生物學（含分子生物學）

一、選擇題(單選題)，每題2分。
1. The distance DNA molecules migrate during electrophoresis, at pH = 8, is dependent on all of these principles, except:

	(1)
	The mass of the DNA

	(2)
	The total ionic charge on the DNA molecule

	(3)
	The fact that each nucleotide contribute one negative charge at this pH.

	(4)
	The concentration of agarose or polyacrylamide in the gel.

	(5)
	All of these features control the distance the DNA migrates.


2. The best primers for the PCR® reaction have the following feature:

	(1)
	They have a high G-C content.

	(2)
	They have a high A-T content.

	(3)
	They should be palindromic.

	(4)
	The AT/GC ratio does not matter.

	(5)
	They should anneal rapidly, before the larger DNA strands reanneal.


3. Forensic uses of DNA to identify victims or criminals exploit the following trait in DNA:

	(1)
	Differences in sizes of DNA fragments (RFLPs).

	(2)
	Footprinting.

	(3)
	Site directed mutations.

	(4)
	DNA with proteins bound moves slower in gel electrophoresis.

	(5)
	More than one of these is important in using DNA for forensic identification.


4. The following is useful for determining which amino acids are important in enzyme activity:

	(1)
	Differences in sizes of DNA fragments (RFLPs).

	(2)
	Footprinting.

	(3)
	Site directed mutations.

	(4)
	DNA with proteins bound moves slower in gel electrophoresis.

	(5)
	More than one of these is important in studying specific amino acids in enzymes.


5. Initiation factors in E. coli do all of these except:

	(1)
	Prevent the ribosomal subunits from binding together.

	(2)
	Lead the initial tRNA to its correct position on the large subunit of the ribosome.

	(3)
	Help the mRNA to bind to the tRNA.

	(4)
	Carry GTP to provide energy for certain steps in the initiation process.

	(5)
	The initiation factors do all of these.


6. The mRNA must contain the following to allow for initiation of protein synthesis in E. coli.

	(1)
	A purine rich sequence to bind to the ribosome.

	(2)
	A pyrimidine rich sequence to bind to the ribosome.

	(3)
	A Shine-Delgarno sequence.

	(4)
	A purine rich sequence to bind to the ribosome and a Shine-Delgarno sequence.

	(5)
	A pyrimidine rich sequence to bind to the ribosome and a Shine-Delgarno sequence.


7. Elongation factors in E. coli do all of these except:

	(1)
	Keep the ribosomal subunits bound together.

	(2)
	Lead the incoming tRNA to its correct position on the ribosome.

	(3)
	Carry GTP to provide energy for certain steps in the elongation process.

	(4)
	Regenerate the elongation factors by replacing GTP for GDP.

	(5)
	The elongation factors do all of these.


8. The final form of mRNA in eukaryotes has all these features, except:

	(1)
	There will be a special nucleotide cap on the 5' end of the mRNA.

	(2)
	There is usually a poly A tail on the 3' end of the mRNA.

	(3)
	The mature, active mRNA contains introns.

	(4)
	Only a single protein is made from any mature mRNA molecule.

	(5)
	All of these are true.


9. Post-translational processing of proteins include all of the following except:

	(1)
	Folding into the 3-dimensional shape

	(2)
	Breaking large proteins into several components with differing functions

	(3)
	Forming disulfide bonds

	(4)
	Modification of specific amino acids

	(5)
	All of these can occur after translation is complete.


10. The protein called p53 is especially important in cancer because:

	(1)
	Protein p53 has the ability to prevent cells from dividing.

	(2)
	Protein p53 has the ability to repair mutations.

	(3)
	Protein p53 can cause damaged cells to enter programmed cell death.

	(4)
	Protein p53 can prevent cells from dividing and cause to enter programmed cell death.

	(5)
	All of these.


11. The universal features of RNA transcription include all the following, except:

	(1)
	Release of PPi from a nucleoside triphosphate

	(2)
	Synthesis from the 5' end to the 3' end

	(3)
	Base pairing of A to U and G to C

	(4)
	Use of a primer

	(5)
	All of these describe RNA synthesis.


12. The sigma (σ) subunit has all the following properties, except:

	(1)
	It tells the RNA Poly where to sit down.

	(2)
	It helps point the RNA Pol in the proper direction.

	(3)
	It causes the RNA Pol to bind tightly to the DNA.

	(4)
	It stays with the RNA Pol throughout synthesis.

	(5)
	All of these describe the sigma factor.


13. Chain termination occurs, in vivo, when:

	(1)
	RNA Pol gets to the end of the DNA.

	(2)
	The factor called rho (ρ) binds to the DNA.

	(3)
	A hairpin loop forms in the template.

	(4)
	Either a hairpin loop forms or rho is involved.

	(5)
	All of these.


14. Operator regions at the end of prokaryotic genes contain all the following, except:

	(1)
	The binding site for repressors.

	(2)
	The binding site for RNA Pol.

	(3)
	The binding site for factors which enhance RNA polymerization.

	(4)
	The binding site for sigma factor.

	(5)
	All of these.


15. All of the following apply to attenuation mechanisms, except:

	(1)
	They are used most often for operons for amino acid synthesis.

	(2)
	They involve the synthesis of proteins in the regulation of RNA synthesis.

	(3)
	The rate of RNA synthesis is regulated by the conformation of the protein being synthesized.

	(4)
	They require the presence of partially completed mRNA molecules.

	(5)
	All of these apply to attenuation mechanisms.


16. A protein called p300 would be this big

	(1)
	300 Daltons (300 atomic mass units).

	(2)
	300,000 Daltons.

	(3)
	300 amino acids long.

	(4)
	3000 amino acids long.

	(5)
	You cannot tell how large the protein is from the designation given.


17. The following modifications often occur after polymerization of RNA, except:

	(1)
	Methylation of bases.

	(2)
	Addition of phosphate to the bases.

	(3)
	Removal of bases from the polymer.

	(4)
	Addition of bases to the polymer.

	(5)
	All of these changes are common.


18. Which ends of eukaryotic mRNA are protected from degradation?

	(1)
	5' end only

	(2)
	3' end only

	(3)
	Both ends

	(4)
	Neither end

	(5)
	The RNA is circular and has no ends.


19. In the original Central Dogma, the ordinary flow of genetic information is:

	(1)
	Replication   translation   transcription.

	(2)
	Replication   transcription   translation.

	(3)
	Transcription   translation   replication.

	(4)
	Transcription   replication   translation.

	(5)
	Translation   transcription   replication.


20. The mechanism for all template-directed synthesis of any type of nucleic acid involves the following:

	(1)
	Nucleophilic attack of a 3' hydroxyl toward a nucleoside triphosphate, releasing PPi.

	(2)
	Nucleophilic attack of a 5' hydroxyl toward a nucleoside triphosphate, releasing PPi.

	(3)
	Nucleophilic attack of a 3' hydroxyl toward a nucleoside triphosphate, releasing Pi.

	(4)
	Nucleophilic attack of a 5' hydroxyl toward a nucleoside triphosphate, releasing Pi.

	(5)
	More than one of these would work, since the mechanism is not universal.


21. The primer for in vivo DNA replication is:

	(1)
	The 3' hydroxyl of the preceding Okazaki fragment.

	(2)
	A short piece of RNA.

	(3)
	A nick made in the DNA template.

	(4)
	A primer is not always required for DNA replication.

	(5)
	All of these are true.


22. Which of the activities of DNA Polymerase I is most important in its role of proofreading?

	(1)
	Polymerase activity.

	(2)
	Ability to nick intact double stranded DNA.

	(3)
	5'   3' exonuclease.

	(4)
	3'   5' exonuclease.

	(5)
	None of these is used for proofreading.


23. Single strand binding proteins are important for this activity:

	(1)
	Prevent single-stranded DNA from rewinding.

	(2)
	Protect single-stranded DNA from enzymatic degradation.

	(3)
	Prevent double helical DNA from unwinding.

	(4)
	Prevent double helical DNA from becoming a triple helix.

	(5)
	Prevent single-stranded DNA from rewinding and protect it from degradation.


24. The four most common bases in RNA include all of the following, except:

	(1)
	A

	(2)
	C

	(3)
	G

	(4)
	T

	(5)
	All of these are found in RNA.


25. Protein synthesis can occur while the mRNA molecule is being synthesized in:

	(1)
	Prokaryotes only.

	(2)
	Eukaryotes only.

	(3)
	Unicellular organisms only.

	(4)
	Multicellular organisms only.

	(5)
	All organisms can do this.


二、問答題

1. Please explain the following terms: chromatin, DNA denature, DNA renature, Translation, and Transcription. （10 ﹪）

2. What are known proteins that are required for E. coli genomic DNA replication? Please also write down the functions of these proteins. （15 ﹪）

3. Please explain the principles of PCR (polymerase chain reaction). What components are needed for this reaction? （10 ﹪）

4. What is tissue specific expression of genes? Please give at least three different mechanisms that can cause this observation. （15 ﹪）
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