Review #5 – Chapters 16 – 20

DNA, Protein Synthesis, Gene Regulation, Viruses, Biotechnology

1. Which of the following is NOT a potential control mechanism for regulation of gene expression in eukaryotic organisms?

a. The degradation of RNA

b. The transport of mRNA from the nucleus

c. The lactose operon

d. Transcription

e. Gene amplification

2. Which of the following exists as DNA surrounded by a protein coat?

a. A retrovirus

b. A virus

c. A eukaryote

d. A prokaryote

e. Ampicillin

3. A goat can produce milk containing the same polymers present in the silk produced by spiders when particular genes from a spider are inserted into the goat’s genome.  Which of the following reasons describes why this is possible?

a. Goats and spiders share a common ancestor and , thus produce similar protein excretions

b. The opposite is true, too-when genes from a goat are inserted into a spider’s genome the spider produces goats’ milk instead of silk

c. The proteins in goats’ milk and spiders’ silk have the same amino acid sequence

d. The processes of transcription and translation in the cells of spiders and goats are fundamentally similar

e. The processes of transcription and translation in the cells of spiders and goats produce exactly the same proteins anyway

4. Restriction enzymes are generally used in the laboratory for which of the following reasons?

a. Restricting the replication of DNA

b. Restricting the transcription of DNA

c. Restricting the translation of mRNA

d. Cutting DNA molecules at specific locations

e. Cutting DNA into manageable sizes for manipulation
Questions 5 – 9 Matching

a. transcription

b. translation

c. transposon

d. DNA methylation

e. Histone acetylation

5. A mobile segment of DNA that travels from one location on a chromosome to another, one element of genetic change

6. The addition of groups to certain bases of DNA after DNA synthesis, this is thought to be an important control mechanism for gene expression

7. The synthesis of polypeptides from the genetic information coded in mRNA

8. The synthesis of RNA from a DNA template

9. The attachment of groups to particular amino acids of specific proteins, this is thought to be an important control mechanism for gene expression
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10. The figure above shows which of the following processes?

a. The lytic cycle of a phage

b. The lysogenic cycle of a phage

c. Transcription

d. Translation

e. DNA replication

11. The actions of which of the following enzymes are responsible for ensuring that chromosomes do not decrease in length with every round of replication?

a. Telomerase

b. DNA ligase

c. DNA polymerase

d. Helicase

e. Primase

12. PCR (polymerase chain reaction) makes gene cloning possible because it enables lab technicians to do which of the following very quickly?

a. Isolate gene-source DNA

b. Insert DNA into an appropriate vector

c. Introduce the cloning vector into a host cell

d. Amplify DNA samples

e. Identify clones carrying the gene of interest

Questions 13 – 16 refer to an experiment that was performed to separate DNA fragments from three samples radioactively labeled with 32P.  The fragments were then separated using gel electrophoresis.  The visualized bands are depicted below:
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13. When the electric field was applied, the fragments of DNA in each of the three samples migrated to different locations along the gel because

a. The fragments differed in their levels of radioactivity

b. The fragments differed in their charges – some were positively charged, whereas some were negatively charged
c. The fragments differed in size

d. The fragments differed in polarity

e. The fragments differed in solubility

14. How many sites on DNA were cut by the particular restriction enzyme used in Sample 1 (the leftmost sample)?

a. 5
b.   6
c.   7
d.   8
e.   9

15. The DNA in this experiment was labeled with 32P because


a. Without 32P, the DNA would not migrate through the gel

b. Without 32P, we would not be able to visualize the DNA fragment

c. 32P is required in order to allow the restriction enzymes to make their cuts

d. Radioactivity limits the interference of scrap fragments of DNA

e. Radioactivity enables the DNA fragments to clump together and produce bands

16. Gel electrophoresis can also be used for which of the following purposes?

a. To group molecules based on their polarity

b. To measure the acidity of certain large molecules

c. To measure the polarity of certain large molecules

d. To separate out the proteins in a mixture

e. To measure the amount of protein in a mixture of substances

17. In genetic engineering, DNA ligase is used for which of the following purposes?

a. To act as a probe for locating cloned genes

b. To create breaks in DNA in order to allow foreign DNA fragments to be inserted

c. To seal up nicks created in newly created recombinant DNA

d. To ensure that “sticky ends” of like DNA fragments do not re-anneal

e. In Southern blotting

Questions 18 – 22 Matching

a. tRNA

b. mRNA

c. poly-A tail

d. RNA polymerase

e. rRNA

18. An example of a post-transcriptional modification

19. Binds to the promoter on DNA to initiate transcription

20. Along with proteins, comprises ribosomes

21. Loosely binds to free amino acids in the cytoplasm

22. Travels out of the nucleus and into the cytoplasm to participate in translation

23. All of the following nitrogenous bases are included in DNA EXCEPT

a. adenine

b. cytosine

c. guanine

d. thymine

e. uracil

24. The expression of genes can be controlled at all the following stages of protein synthesis EXCEPT

a. Initiation of transcription

b. RNA processing

c. DNA unpacking

d. Degradation of protein

e. Protein folding

25. After eukaryotic transcription takes place, mRNA undergoes several modifications before leaving the nucleus to take part in translation.  One of these is the cutting out of nonessential sections of mRNA and the subsequent splicing together of stretches of mRNA necessary for the final functional molecule.  Which of the following mRNA sections are spliced together into the finished mRNA molecule?
a. Introns

b. Exons

c. Genes

d. Coding sequences

e. Ribozymes

26. In the process of eukaryotic translation, the term wobble refers to

a. The tendency of the two ribosome subunits to come closer to one another and to separate at different points in translation

b. The tendency of the amino acid loosely attached to the tRNA to move back and forth before finally attaching to the polypeptide chain

c. The fact that the genetic code is redundant

d. The fact that the anticodon and codon bind very loosely

e. The fact that the third nucleotide of a tRNA can form hydrogen bonds with more than one kind of base in the third position of a codon

27. Which of the following is an example of a missense mutation?
a. A nucleotide and its partner are replaced with an “incorrect” pair of nucleotides, which destroys the function of the final protein

b. A nucleotide pair is added into a gene, destroying the reading frame of the genetic message

c. A nucleotide pair is lost from the gene, destroying the reading frame of the genetic message

d. A frameshift mutation occurs, ultimately causing the production of nonfunctional proteins

e. A nucleotide pair substitution occurs, which causes the codon to code for an amino acid that may not be the “correct” one, although translation continues

28. Which of the following is an example of a nonsense mutation?
a. A chemical change occurs in just one base pair of a gene, and it has no effect on the final protein

b. Part of the gene breaks off and travels to a distant location on the chromosome, inserting itself there

c. A substitution occurs, which changes a regular amino acid codon into a stop codon, causing translation to cease

d. A substitution occurs, which changes a regular amino acid codon into a start codon, and translation begins again, creating two unfinished polypeptides

29. At the end of DNA replication, each of the daughter molecules has one old strand, derived from the parent strand of DNA, and one strand that is newly synthesized.  This explains why DNA replication is described as
a. Conservative

b. Largely conservative

c. Nonconservative

d. Semiconservative

e. Unconservative

30. The segment of DNA shown below has restriction sites I and II, which create restriction fragments a, b, and c.  Which of the following gels produced by electrophoresis would represent the separation and identity of these fragments?
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31. Which of the following is a difficulty in getting prokaryotic cells to express eukaryotic genes?

a. The signals that control gene expression are different and prokaryotic promoter regions must be added to the vector

b. The genetic code differs because prokaryotes substitute the base uracil for thymine

c. Prokaryotic cells cannot transcribe introns because their genes do not have them

d. The ribosomes of prokaryotes are not large enough to handle long eukaryotic genes

e. The RNA splicing enzymes of bacteria work differently from those eukaryotes

32. Complementary DNA does not create as complete a library of genes as the shotgun approach because

a. It has eliminated introns from the genes

b. A cell produces mRNA for only a small portion of its genes

c. The shotgun approach produces more restriction fragments

d. cDNA is not as easily integrated into plasmids

e. restriction enzymes are not used to create cDNA

33. You have affixed the chromosomes from a cell onto a microscope slide.  Which of the following would NOT make a good radioactively labeled probe to help map a particular gene to one of those chromosomes? (Assume DNA of chromosomes and probes is single stranded.)

a. cDNA made from the mRNA transcribed from the gene
b. a portion of the amino acid sequence of that protein

c. mRNA transcribed from the gene

d. a piece of the restriction fragment on which the gene is located

e. a sequence of nucleotide bases determined from the genetic code needed to produce a known sequence of amino acids found in the protein product of the gene

34. The human genome appears to have only one-third more genes than the simple nematode, C. elegans.  Which of the following best explains how the more complex humans can have relatively few genes?

a. The unusually long introns in human genes are involved in regulation of gene expression

b. Moe than one polypeptide can be produced from a gene by alternative splicing

c. Human genes code for many more types of domains

d. The human genome has a high proportion of noncoding DNA

e. The large number of SNPs (single nucleotide polymorphisms) in the human genome provides for a great deal of genetic variability

35. The continuous elongation of a new DNA strand along one strand of DNA

a. Requires the action of DNA ligase as well as polymerase

b. Occurs because DNA ligase can only elongate in the 5’ ( 3’ direction

c. Occurs on the leading strand

d. Occurs on the lagging strand

e. a, b, and c are correct

Use the following diagram to answer questions 36 – 39.
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36. Which letter indicates the 5’ end of this single DNA strand?
a. A
b.  B
c.  C
d.  D
e.  E

37. At which letter would the next nucleotide be added?

a. A
b.  B
c.  C
d.  D
e.  E

38. Which letter indicates a phosphodiester bond formed by DNA polymerase?

a. A
b.  B
c.  C
d.  D
e.  E

39. The base sequence of the DNA strand made from this template would be (from top to bottom)

a. ATC

b. CGA

c. TAC

d. UAC

e. ATG
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