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Multiple Choice Questions (2 points each): Circle the letter next to the single best answer

1.
Polydactyly is a condition that:


a) Is due to a recessive genetic defect


b) Is due to a sex-linked defect 


c) Causes an increase in life expectancy of roundworms


d) Results from possession of extra copies of a chromosome


e) Is relatively common in cats 

2.
Cystic fibrosis is more common than expected because:


a) It is carried on mitochondrial DNA


b) It is due to dominant mutations


c) Many different mutations in different genes can cause the same condition


d) A single defective allele protects against dehydration by intestinal infections


e) None of the above is correct

3.
The normal function of the CFTR (cystic fibrosis) protein is:


a) adding phosphate groups to other proteins


b) acting as a G-protein to transmit signals in the cell membrane


c) removing phosphate groups from other proteins


d) a nuclease that quickly degrades abnormal mRNAs


e) acting as a channel for chloride ions

4.
A defect in monoamine oxidase causes:


a) Severe combined immunodeficiency


b) Sterility in males


c) Cancer of certain organs


d) Violence and mental retardation


e) None of the above is correct

5.
When human genes are used in gene therapy:


a) They are usually first converted to the cDNA form


b) They are normally used by inserting their mRNA into an RNA virus


c) The introns are often removed with restriction enzymes


d) The DNA is methylated to protect it from degradation


e) The DNA is treated with telomerase to give telomeres at the ends

6.
Life expectancy correlates more with your mother’s than your father’s because:


a) Women have two X chromosomes and men have only one


b) Female steroid hormones prolong life length


c) Mitochondria are inherited maternally


d) The observed correlation is not really true – it is biased due to the fact that paternity is not always known correctly


e) None of the above is the correct answer

7.
Retrovirus vectors are often used in human gene therapy because:


a) Retroviruses do not provoke an immune response


b) Retroviruses have very strong promoters that are used to express cloned genes


c) Retroviruses can integrate into human chromosomes


d) Retroviruses can carry very large genes including their introns


e) Retroviruses contain linear DNA with telomeres at the ends

8.
The p53 gene is involved in many human cancers because:


a) It is present in the mitochondrial DNA


b) A mutant copy of the gene is frequently inherited


c) It is carried by a retrovirus


d) The p53 protein forms tetramers when it binds DNA


e) None of the above is correct

9.
Cancer is due to:


a) Programmed cell death triggered by carcinogens


b) Mutations in somatic cells that affect cell division


c) Mutations in germ line cells 


d) Loss of oncogenes


e) Expression of viral reverse transcriptase 

10.
Which of the following categories is NOT found among oncogenes?


a) Genes encoding hormones or growth factors


b) Genes encoding cell surface receptors


c) Genes encoding DNA repair enzymes


d) Genes encoding transcription factors


e) Genes encoding signal transmission proteins

11.
Caenorhabditis elegans is used as a model for development because:


a) It is one of only a few haploid eukaryotes


b) It has only 1090 cells of which 131 die during development


c) It has no introns in its genes, therefore they can be easily cloned


d) It causes important diseases of plants


e) It is potentially immortal unless consumed by a predator

12.
Apoptosis is:


a) Programmed cell death, often during development


b) Death of a cell in a multi-cellular organism as a result of infection


c) An event that only occurs in invertebrates


d) Death of a cell due to a single toxin molecule


e) Due to reverse transcriptase getting out of control

13.
The term “ex vivo” gene therapy refers to:


a) Engineering a retrovirus using mouse cells as hosts and then inserting the engineered retrovirus into the patient


b) Using a human gene that still contains its introns


c) Inserting human genes into cultured mouse cells, then putting the mouse cells into the patient


d) Removing cells from the patient, inserting a gene into the cultured cells and then returning the cells to the patient


e) Removing a harmless retrovirus from the patient, inserting a gene into the retrovirus and then returning the retrovirus to the patient

14.
Riboswitches are normally located:


a) On ribosomal RNA


b) At the 5’-ends of messenger RNA


c) Between coding sequences on polycistronic messenger RNA


d) On antisense RNA


e) Between the coding sequence and polyA tail of messenger RNA

15.
RNAi does not get amplified or spread in mammals because:


a) Mammals do not have the RISC complex


b) Mammals do not have RNA-dependent RNA polymerase


c) Mammals do not have cytoplasmic connections between the cells


d) Mammals do not have Dicer


e) RNAi does get amplified and spread in mammals, it is just difficult to detect

16.
RISC stands for:


a) RNA Induced Silencing Complex


b) RNA Interfering Slicing Complex


c) RNA Interference Sensing Components


d) RNA Interference and Silencing Components


e) RNA Induced Sequence Comparison

17.
The most important difference between microRNA and siRNA is:


a) miRNA causes destruction of its target, siRNA does not


b) siRNA base-pairs completely with its target, miRNA does not


c) siRNA stops transcription, miRNA blocks translation


d) miRNA is generated by Dicer but siRNA is generated by Slicer


e) None of the above is correct

18.
Self splicing introns:


a) Rely on resolvase to remove them instead of the spliceosome


b) Move from one messenger RNA to another


c) Use the RISC complex to degrade the intron after excision


d) Have an internal guide sequence that base pairs to the 5’ splice junction


e) Have an active site made up of several hyperactive uracils

19.
Which of the following is NOT a ribozyme:


a) Large subunit ribosomal RNA (23S rRNA)


b) Ribonuclease P


c) Self splicing introns


d) Viroids


e) Telomerase

20.
Cloned mammals are never exact copies because:


a) The nucleus that is donated often undergoes genetic rearrangements 


b) The egg cell that receives the nucleus retains one copy of the X chromosome


c) They contain DNA segments from the X chromosome of the mother animal that gives birth to the new embryo


d) The egg cell that receives the transplanted nucleus contains its own mitochondrial DNA


e) External DNA is transformed in during the cloning procedure

21.
Green Fluorescent Protein


a) Originally came from luminous starfish


b) Is a wholly artificial protein designed by genetic engineering


c) Fluoresces red after being illuminated with green light


d) Came from the chloroplasts of luminous marine algae


e) None of the above is true

22.
The Ti plasmid is useful for making transgenic plants because:


a) The Ti plasmid is normally found in many primitive plants


b) The T-DNA portion of the Ti plasmid can integrate into plant nuclear DNA


c) The T-DNA portion of the Ti plasmid can form a plasmid in the plant nucleus.


d) The Ti plasmid directs the plant cells to produce plant hormones


e) The T-DNA portion of the Ti plasmid can integrate into chloroplast DNA

23.
A Ti plasmid that has been modified for making transgenic plants:


a) Must retain both the right and left border sequences of the T DNA


b) Must be provided with a plant origin of replication inside the T DNA segment


c) Must retain the genes for plant hormones


d) Must have the bacterial origin of replication removed


e) Must be provided with an internal resolution site that will be recognized by plant resolvase

24.
Plants that are resistant to the herbicide glyphosate have been engineered using:


a) A glyphosate degradation gene driven by a virus promoter


b) A resistant aroA gene derived from bacteria


c) A resistant PEP synthetase gene derived from insects


d) Multiple copies of the plant aroA gene 


e) A glyphosate degradation gene derived from bacteria

25.
Knockout Mice are animals that have:


a) An increased level of programmed cell death


b) Two copies of the Y chromosome but no X chromosome


c) The genes for reproduction inactivated so that they are sterile


d) Mice with genetically engineered extra muscle development


e) Both copies of a particular gene inactivated

26.
Transgenic mice with a human somatotropin gene controlled by the metallothionein promoter:


a) Are stronger and smarter than normal mice


b) Will grow larger than rats if treated with traces of zinc or cadmium


c) Secrete growth hormone in their milk


d) Make human somatotropin in the liver (rather than the hypothalamus)


e) Turn gray prematurely due to increased apoptosis

27.
A VNTR is a:


a) Virus nuclease that destroys transcribed RNA


b) Variable number of terminal repeats, as found at the ends of chromosomes


c) Cluster of tandem repeats that varies in number in different individuals


d) Cluster of tandem repeats found in different places on the chromosomes of different individuals


e) Virus non-transcribed region

28.
The target sequence which is used by transposons:


a) Is only recognized if it is methylated


b) Is usually about 1000 base pairs long


c) Is cut out and discarded during transposition


d) Is duplicated during the transposition process


e) Is recognized by resolvase

29.
The transposase recognizes:


a) The internal resolution site


b) The upstream region and the enhancer


c) The inverted repeats and the target sequence


d) The target sequence and the internal resolution site


e) The telomeres and the LTRs

30.
The LINE1 element:


a) Is a retrovirus


b) Is a complex transposon


c) Occupies more total DNA than all the human coding sequences


d) Is responsible for many human genetic defects


e) Causes mottled coloration in plants such as corn 

31.
In the Southern Blotting procedure


a) Labeled probe DNA is used to visualize target DNA bound to a membrane


b) Labeled messenger RNA is used to visualize target DNA bound to a membrane


c) Bands of radioactively labeled DNA are separated by gel electrophoresis


d) Single strand binding protein (SSB) is used to bind single stranded DNA to a membrane


e) RNA primers are used to make many copies of DNA that is transferred to a membrane

32.
The polymerase chain reaction depends on having:


a) Resolvase and a target site at both ends of the DNA of interest


b) Reverse transcriptase and an RNA primer


c) Temperature resistant reverse transcriptase


d) DNA polymerase able to survive temperatures high enough to denature DNA


e) Inverted repeats surrounding the DNA of interest

33.
During the polymerase chain reaction:


a) Primers made of RNA bind to the ends of the target DNA


b) The strands of target DNA are separated by heating to 90°


c) The newly made DNA is synthesized in the 3' to 5' direction


d) Taq polymerase duplicates the primers during the low temperature step


e) The target DNA circularizes during the low temperature step in the PCR cycle

34.
The insecticide proteins (Bt toxins) produced by Bacillus thuringiensis were improved for use in transgenic plants by the following:


a) The introns were removed from the gene for Bt toxin


b) The gene for Bt toxin was placed on a retrovirus


c) The gene for Bt toxin was placed under control of a plant virus promoter


d) Genes for bacterial tRNA were also inserted into the plants


e) The start codon was changed

35.
In the center of a complex transposon you would expect to find:


a) Inverted repeats


b) A gene encoding RNA polymerase


c) An internal resolution site


d) A gene encoding reverse transcriptase


e) An insertion sequence

36.
VNTRs are better than RFLPs for forensic identification because:


a) It is easier to isolate DNA carrying VNTRs


b) RFLPs can only be identified by sequencing DNA but VNTRs can be analyzed by PCR


c) VNTRs are inherited from the maternal line, which simplifies analysis


d) There are usually many more alleles of a VNTR than of an RFLP


e) It is the other way round, RFLPs are better than VNTRs

37.
A viroid carries a coding sequence for:


a) A single infectious protein


b) A toxic protein that kills bacteria related to those possessing the viroid


c) Reverse transcriptase


d) A ribozyme that cleaves double stranded RNA


e) Viroids do not have coding sequences

38.
Viruses differs from cells in the following important respects:


a) Viruses do not contain RNA


b) Viruses cannot make their own proteins


c) Viruses cause cancer


d) Viruses contain circular nucleic acid molecules


e) Viruses only contain a single protein

39.
The term Prion refers to:


a) Single-stranded RNA that forms a rod like structure


b) A virus protein that damages brain cells


c) Protein components of a virus coat


d) An infectious protein that is encoded by the animal cell which it infects


e) Protein that binds small RNAs involved in splicing

40.
In some very small viruses:


a) There are only two genes


b) There are only ten genes


c) There is no protein coat, just a lipid envelope


d) Genes may overlap and use different reading frames


e) The virion contains DNA and RNA hybrid molecules

41.
On average, the difference between a human and a chimpanzee is roughly:


a) One base in 10


b) One base in 100

c) One base in 1,000


d) One base in 10,000

e) One base in 100,000

42.
Thymine dimers are often caused by:


a) Ultraviolet irradiation


b) Bromouracil


c) Nitrous acid or nitrites


d) Intercalating agents


e) X rays

43.
During rolling circle replication:


a) Many interlocking circles of DNA are made


b) Two different origins of replication are used


c) Both strands of DNA are opened (“nicked”) when replication starts


d) All of the new DNA is made as short Okazaki fragments


e) None of the above is true

44.
One reason why mitochondrial DNA is often used to analyse human ancestry is:


a) It is circular


b) It can replicate in bacteria


c) It is inherited paternally


d) Each cell contains multiple copies


e) It contains many useful inverted repeats

45.
Modern humans are most likely derived from:


a) African ancestors who lived about 100,000 years ago


b) Asian ancestors who lived about 10,000 years ago


c) Hybridization between Homo sapiens and neanderthal man


d) Multiple tribes who exchanges genes and co-evolved


e) Genghis Khan

46.
Male ancestry is traced by using:


a) Mitochondrial DNA


b) Any chromosome other than the X chromosome


c) Genes on the Y chromosome


d) Genes shared by the X chromosome and the Y chromosome


e) Messenger RNA extracted from sperm

47.
In addition to colicin E1 the ColE1 plasmid codes for a protein that:


a) Protects the DNA of the ColE1 plasmid by methylation


b) Provides immunity to all colicins of the E family


c) Integrates the DNA of ColE1 plasmid into the bacterial chromosome


d) Provides immunity to colicin E1 only


e) Cuts the DNA of other colicin plasmids

48.
Most colicin proteins operate by one of two major mechanisms which are:


a) Activation of adenylate cyclase or degradation of nucleic acids


b) Creation of membrane pores or degradation of nucleic acids


c) Creation of membrane pores or degradation of ribosomal proteins


d) Activation of adenylate cyclase or degradation of ribosomal proteins


e) Creation of membrane pores or activation of adenylate cyclase

49.
Which of the following is not possible as a viral genome?


a) Single-stranded DNA (ssDNA)

b) Double-stranded DNA (dsDNA)


c) Single-stranded RNA (ssRNA)


d) Double-stranded RNA (dsRNA)


e) All of the above are possible

50.
Mutations are hereditary only if:


a) they occur in germ cells


b) they occur in somatic cells


c) they occur in mitochondrial DNA

d) they affect the process of meiosis


e) they affect the process of replication

51.
When plasmids are transferred between bacterial cells by conjugation:


a) They generally use bidirectional (“theta”) replication


b) They must integrate into the host chromosome


c) They are replicated by DNA polymerase I


d) They use DNA primers instead of RNA primers 


e) They use rolling circle replication

52.
Male specific bacteriophage differ from most other viruses in what way?


a) They integrate into the F plasmid (not the chromosome)


b) They attach to the sex pilus of bacteria


c) They are all filamentous with single stranded RNA


d) They replicate while attached to the outside of the cell and so do not destroy the bacteria


e) They infect only bacteria that are in the middle of cell division

53.
Which of the following is one of the main differences between a viroid and a virus:


a) A viroid contains RNA but a virus has DNA


b) A viroid uses reverse transcriptase but a virus does not


c) A viroid has no protein coat but a virus does


d) A viroid is the form a virus takes when integrated into host DNA


e) A viroid contains only one coding sequence but a virus has at least three

54.
Replicons are nucleic acid molecules that:


a) Always replicate by the rolling circle mechanism


b) Have their own origins of replication


c) Possess reverse transcriptase


d) Encode their own DNA polymerase


e) Are made of DNA as opposed to RNA

55.
The retrovirus particle contains:


a) Two molecules of (+) RNA held together by tRNA


b) Two molecules of (–) RNA held together by rRNA


c) One molecule of (+) RNA and one molecule of (–) RNA


d) One molecule of (+) RNA and one molecule of (–) DNA


e) One molecule of (+) DNA and one molecule of (–) RNA

56.
The antiviral drug AZT


a) Is an analog of thymidine


b) Prevents insertion of retrovirus DNA into host chromosomes


c) Degrades viral RNA


d) Inhibits the activity of reverse transcriptase


e) Inhibits processing of viral proteins

57.
In conservative transposition, why is the original DNA host molecule sometimes destroyed?


a) Because its origin of replication is deleted


b) Because it has been circularized


c) Because it contains a double-stranded break


d) Because the transposase acts as a nuclease and degrades it


e) Because the methyl groups that protect it from restriction have been removed

58.
In corn (maize), the Ds element:


a) Can transpose only if the Ac element is also present


b) Can transpose only if it is carried by an integrated virus


c) Consists of dsRNA


d) Always produces unstable mutations


e) Is transmitted from cell to cell as a viroid

59.
What is the function of the PA protein of anthrax toxin?


a) It is attached by disulfide bonds to the LF and EF proteins


b) It binds to receptors on the cell surface


c) It activates the LF and EF proteins


d) It destroys animal cell regulatory proteins


e) It is a nuclease

60.
Yersinia pestis possesses:


a) A lethal toxin that is released when the bacteria are digested in the intestine


b) A Ti plasmid that enters animal cells and synthesizes toxins inside


c) The ability to enter mammalian cells and penetrate into the nucleus


d) Several pathogenicity islands responsible for virulence


e) A special secretory system to inject toxins directly into animal cells

61.
A pathogenicity island is:


a) An isolated region of the world where novel viruses evolve in isolation


b) A segment of a chromosome where virulence genes are clustered


c) An intervening sequence in genes that regulate virulence


d) A large plasmid found in bacteria causing severe disease


e) A group of closely related bacteria that share virulence genes

62.
HIV infection involves the following:


a) HIV recognizes B cells by binding to gp 120 on the cell surface


b) HIV converts its RNA to DNA inside the virus particle before it enters the host 


c) HIV recognizes T cells by binding to CD4 protein on the cell surface


d) HIV contains a hybrid of RNA plus DNA but only the RNA enters the host cell


e) HIV contains two RNA molecules, one for infecting B cells the other for T cells

63.
Deletion of four or five bases from the coding region of a gene will give:


a) Nonsense mutations

b) Missense mutations


c) Silent mutations

d) Dominant mutations


e) Frameshift mutations

64.
During second site reversion:


a) The original DNA sequence is restored exactly, in two steps


b) A second mutation cancels out the phenotypic effect of the first


c) Damaged DNA is removed by excision and replaced by DNA polymerase I


d) The original strand of DNA is recognized because it is methylated


e) Reverse transcriptase replaces mutated DNA from an intact mRNA copy

65.
Third base redundancy results in many mutations of which type?


a) Nonsense mutations

b) Missense mutations


c) Silent mutations

d) Deletion mutations


e) Insertion mutations

66.
Major differences between eukaryotes and prokaryotes include:


a) Eukaryotes have multiple chromosomes and polycistronic mRNA


b) Only prokaryotes have plasmids


c) Eukaryotes have circular chromosomes inside a nucleus with a membrane


d) Eukaryotes have linear DNA and contain mitochondria


e) Prokaryotes have multiple circular chromosomes and smaller ribosomes

67.
DNA in eukaryotic cells is packaged by:


a) DNA gyrase attached to nucleosomes


b) Histone proteins with many glutamate and aspartate residues


c) Histone proteins with many lysine and arginine residues


d) DNA gyrase attached to histones


e) Single strand binding protein

68.
Messenger RNA in a eukaryotic cell has attached to it:


a) A tail of poly U at its 3' end


b) A tail of poly A at its 5' end


c) A cap of methylated adenine at its 5' end


d) A cap of methylated guanine at its 5' end


e) A ribosome binding site close to the 5' end

69.
The term telomere refers to:


a) The origin of replication of a eukaryotic chromosome


b) The region of a eukaryotic chromosome where the spindle fibers bind during cell division


c) Repeats of six base pairs at the ends of eukaryotic chromosomes


d) Clusters of inverted repeats that are useful in forensic analysis


e) The untranslated regions at the end of a messenger RNA

70.
The enzyme telomerase:


a) Lengthens the telomeres in cells that continue replicating


b) Carries a segment of DNA that it adds to the ends of chromosomes


c) Shortens the ends of chromosomes in cells that have stopped dividing


d) Carries a segment of RNA that it uses to mend gaps in chromosomal DNA


e) Breaks up the DNA in cells that are dying in order to recycle the components

71. Regulatory sequences known as enhancers:

a) Are needed for transcription by RNA polymerase III but not by RNA polymerase II

b) Encode the snRNA molecules needed for splicing RNA

c) Are often located a long way from the promoter and operate by looping around

d) Are where RNA polymerase first binds when it transcribes a gene

e) Consist of short repeated sequences of 6, 8 or 10 bases

72.
Which of the following is not possible as a viral genome?


a) Single-stranded DNA (ssDNA)


b) Double-stranded DNA (dsDNA)


c) Single-stranded RNA (ssRNA)


d) Double-stranded RNA (dsRNA)


e) All of the above are possible

73. When the sequences of their ribosomal RNA are compared:

a) Chloroplasts are most closely related to archaea (archaebacteria)

b) Mitochondria are most closely related to the animal cell nucleus

c) Chloroplasts are most closely related to the fungal cell nucleus

d) Mitochondria are most closely related to archaea (archaebacteria)

e) Chloroplasts are most closely related to bacteria (eubacteria)

74. After leaving the nucleus, eukaryotic messenger RNA is recognized by:

a) Ribosomal RNA in the small (40S) subunit

b) Tail binding protein

c) Ribosomal RNA in the large (60S) subunit

d) Cap binding protein

e) TATA box binding protein

75. When genes are regulated by steroid hormones, the steroid binds to:

a) The spliceosomes in the nucleus where they promote splicing of messenger RNA 

b) Receptor proteins that bind to ribosomes and promote increased protein synthesis

c) Receptor proteins in the cytoplasm which then move into the nucleus where they bind to DNA

d) Receptor proteins in the membrane that pass the signal to proteins in the nucleus

e) A nuclear protein that binds the CCAAT box in the promoter region of some genes

Dr. Bender's Questions

76.

Which of the below statements BEST describes the role of the n’ protein?



a)  Removes SSB during translation so that translocation of the ribosome can occur.



b)  Removes SSB during transcription to allow RNA polymerase promoter binding.



c)  Removes SSB from chromosomal DNA to allow helicase to denature the strands.



d)  Removes SSB during replication to allow synthesis of DNA by 3’ ( 5’ polymerase.



e)  Removes SSB during replication to allow synthesis of DNA by 5’ ( 3’ polymerase.

77.
During conjugation, which of the below statements is TRUE?


a) Rolling circle replication of the single stranded F plasmid occurs


b) Donor and recipient make cell to cell contact via the conjugation bridge


c) The donor is considered F- while the recipient is considered F+

d) The recipient becomes F+ even if the entire F plasmid is not transferred

e) If conjugation is successful, an Hfr strain is created

78.
During DNA replication, what enzyme is responsible for producing RNA and what is the significance of this RNA?


a) DNA polymerase I; RNA is needed to facilitate proofreading of the synthesized DNA.


b) Helicase; RNA is needed to interact with the DNA strands facilitating denaturation. 


c) Gyrase; RNA is needed to interact with the DNA strands to help relieve supercoiling.


d) Primase; DNA polymerase I requires an RNA primer to begin DNA synthesis.


e) Primase; DNA polymerase III requires an RNA primer to begin DNA synthesis.

79.
If lactose is present and glucose is absent will lacZ be transcribed? Why or why not?


a) No; LacI will be bound to the operator/CRP+cAMP will NOT be bound to the CRP site


b) No; LacI will be bound to the operator/CRP+cAMP will be bound to the CRP site


c) Yes; LacI will be bound to the operator/CRP+cAMP will NOT be bound to the CRP site


d) Yes; LacI will NOT be bound to the operator/CRP+cAMP will be bound to the CRP site


e) None of the above

80.
What enzyme is used to clone a piece of target DNA cut with EcoRI into a vector also cut with EcoRI.  What activity does this enzyme perform? 


a) DNA ligase; adds a hydrogen bond


b) DNA ligase; adds a nucleotide


c) DNA ligase; adds a phosphodiester bond


d) T4 endonuclease; adds a nucleotide


e) T4 endonuclease; adds phosphodiester bond

81.
While cloning a gene into a traditional E. coli vector, you are unable to get transformants that are resistant to ampicillin, but they DO contain numerous copies of the plasmid.  What has likely happened?


a)  the target gene was inserted into the MCS


b)  the target gene was inserted into the bla gene

c)  the target gene was inserted into the ori

d)  the target gene was inserted into the rep gene


e)  the vector is not recombinant

82.
What subunit of RNA polymerase is essential for initiating transcription and what DNA element does it generally bind to?


a) core; operator


b) core; promoter


c) sigma; ori



d) sigma; operator


e) sigma; promoter

83.
What enzyme charges tRNAs and what part of the tRNA is most important for determining the specific amino acid to be added?



a)  amino-acyl t-RNA synthetase; anticodon sequence



b)  amino-acyl t-RNA synthetase; codon sequence



c)  peptidyl transferase; anticodon sequence



d)  peptidyl transferase; codon sequence



e)  tRNA-aminoase; 3’ stem sequence.

84.

What enzymatic activity is essential to avoid mutations during DNA replication?


a)  3’( 5’ endonuclease

b)  3’ ( 5’ exonuclease


c)  3’ ( 5’ polymerase

d)  5’ ( 3’ endonuclease


e)  5’ ( 3’ exonuclease

85.
Which of the regulation examples below would cause transcriptional repression of their target operons?


a) LacI + lactose


b) MalT + maltose


c) LuxR + autoinducer

d) bfr + anti-bfr


e) None of the above
86.
Which of the following statements are FALSE regarding transfer of the F plasmid?


a) Plasmid DNA is nicked at the oriV

b) Double stranded DNA is transferred through the conjugation bridge


c) Once the complete F plasmid is transferred the recipient strain is considered Hfr


d) Both A and B


c) All of the above

87.
How is RNA different than DNA?


a) RNA is single stranded


b) RNA contains uracil instead of thiamine


c) RNA does NOT possess an OH group on the 2’ carbon of the sugar


d) Both A and B


e) All of the above

88.

Which enzyme synthesizes the MAJORITY of the DNA during replication?


a) DNA polymerase I

b) DNA polymerase II


c) DNA polymerase III

d) DNA gyrase

e) DNA helicase

89.
What are produced during transcription?


a) mRNAs


b) tRNAs


c) anti-sense RNAs

d) Both A and B


e) All of the above

90.
Which of the following statements is FALSE regarding transformation?


a) The donor must be alive


b) Recipient cells must be competant


c) Recipient cells must be alive


d) The transferred DNA must be on a replicon or incorporated in a replicon to be retained


e) Naked DNA is transferred to the recipient

91.
If an E. coli chromosome contains P4 DNA what has LIKELY happened?

a)  Hfr transfer and recombination


b)  Specialized transduction and restriction


c)  Specialized transduction and recombination


d)  Generalized transduction and restriction


e)  Generalized transduction and recombination

92.
Which of the regulation examples below is an example of translational regulation?


a) anti-sense RNA binding to a mRNA


b) binding of an activator to the promoter of a gene


c) binding of a repressor to the operator of a gene


d) binding of lactose to LacI


e) binding of iron to Fur 

93.
What is essential for creating an Hfr strain?


a) oriV and recombination

b) oriV and restriction


c) IS and recombination

d) IS and restriction

e) None of the above

94.
During translation initiation, which of the molecules below bind to the RBS FIRST?


a) 30S ribosomal subunit

b) 50S ribosomal subunit


c) f-met tRNA



d) 16S rRNA


e) 23S rRNA

95.
How does an Hfr strain DIFFER from a F+ strain?


a) An Hfr strain rarely creates a fertile recipient


b) An Hfr strain can transfer chromosomal DNA to a recipient


c) An Hfr strain transfers double stranded DNA to the recipient


d) A and B


e) All of the above

96.
When cloning a gene into a vector, what gene is used to select for the presence of the vector and what gene is used to determine if the vector is recombinant?


a) bla and lacZ

b) MCS and lacZ


c) bla and MCS

d) lacZ and ori


e) lacZ and MCS

97.
How many amino acids are encoded by the mRNA below if AGGAGG is the RBS?


   5’-UCCUAGGAGGGUACAUGUAUGCUUAGAUUCUAACUGAACTGUUUUUU-3’


a)  three


b)  four


c)  five


d)  eight


e)  nine

98.
What is meant by polycistronic and does this occur in eukaryotes?


a) Transcription and translation of an mRNA occur at the same time; Yes 


b) Transcription and translation of an mRNA occur at the same time; No


c) mRNA transcripts contain more than one ORF; No


d) mRNA transcripts contain more than one ORF; Yes


e) None of the above

99.
Which of the below gene parts ARE translated?


a) promoter


b) terminator


c) ORF


d) RBS


e) All of the above

100.
During DNA replication, what is the difference between the leading and lagging strands?


a) The leading strand is synthesized 3’( 5’ by DNA polymerase III


b) The leading strand is synthesized first and then the lagging strand by DNA Pol I


c) The lagging strand is synthesized 3’(5’ by DNA polymerase III


d) The lagging strand contains Okazaki fragments due to 5’(3’ synthesis by DNA Pol III


e) The leading strand contains Okazaki fragments due to 5’(3’ synthesis by DNA Pol III

Bonus Question

101. You receive a mysterious envelope containing a threatening message and extract DNA from the saliva used to stick the flap shut. Sequencing this should enable you to determine:

a) The age of the sender

b) Whether the sender was a vegetarian

c) Whether the sender was an identical twin

d) Whether a trained chimpanzee licked the envelope

e) All of the above
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