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MICR 302:  Introduction to Molecular Biology

Exam II

Spring, 2004

1.  (14 pts)  Use the following list to indicate which transfer event is involved:

A)  Transformation

B)  Transduction

C)  Conjugation

D)  All of the above

E)  None of the above

_____  Requires cell-to-cell contact

_____  Only DNA is transferred from donor to recipient

_____  The donor is usually or always dead

_____  The recipient is usually or always dead

_____  Mediated by the F plasmid

_____  Mediated by phage

_____  The genotype of the recipient is changed

2.  (10 pts)  For the following events, indicate whether recombination would be required to change the genotype of the recipient.  (Circle Yes or No)

(Yes / No)  Transformation with a linear piece of DNA

(Yes / No)  Transformation with a plasmid

(Yes / No)  Hfr transfer where the recipient stays F–.

(Yes / No)  Transfer of the F plasmid only.

(Yes / No)  Transfer of a random piece of the donor's chromosome during generalized transduction.

3.  (2 pts)  What is the advantage to the bacterial cell of having an R plasmid?

4.  (2 pts)  What is the advantage to the bacterial cell of having an F plasmid?

5.  (2 pts)  Following uptake of naked DNA, what is the fate of a non-replicon piece of DNA if it is NOT recombined with the host chromosome?

6.  (2 pts)  How is the oriT different from the oriV on the F plasmid?

7.  (6 pts)  Given the following map of an Hfr strain:
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a)  Which gene would be transferred to the recipient first?

b)  If gene A is transferred to the recipient, do you think the recipient would become F+?  Why or why not?

8.  (6 pts)  For each of the following items used during a DNA extraction, BRIEFLY define its function:

a)  Ribonuclease

b)  Phenol

c)  Alcohol and salt

9.  (2 pts; circle the correct answer)  As we discussed in class, it is more efficient to ligate DNA molecules that have blunt/sticky ends.

10.  (4 pts)  On the following agarose gel with marker DNA as indicated:

a)  Place a plus (+) sign on the positive pole of the gel and a minus (–) sign on the negative pole.

b)  Draw the band or bands that you would see if you digested a 3 kb plasmid with EcoRI and ran it to the left of the marker.  Assume the plasmid has a MCS with the following restriction sites:  BamHI, EcoRI, EcoRV, HindIII, and KpnI.
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11.  (10 pts)  You are attempting to clone a human gene and have it expressed in E. coli.

a)  What gene(s) should you have on your cloning vector to distinguish between transformed and untransformed E. coli cells?  (No details please, just the name.)

b)  What gene(s) should you have on your cloning vector to distinguish between recombinant and non-recombinant vectors?

c)  If you used a typical E. coli cloning vector discussed in class, digested it, ligated it with the human gene, and used it to transform E. coli, what would it mean if you saw a blue colony on a Petri plate containing ampicillin and X-Gal?

d)  You have successfully inserted the human gene into the vector and obtained E. coli transformants.  Unfortunately, absolutely no mRNA is produced from the human gene.  What might you try next?

e)  You now get mRNA produced in E. coli from the human gene, but the protein that is produced is much longer than expected and non-functional.  What may be wrong? 

Short answer questions (points are indicated for each question)

12. (6 pts)  Refer to the diagram below and answer the following: 

What is the molecule shown at the top of the diagram? 


 _______________________________________

What does the solid black segment represent? ______________

What sequence or structure is represented by: 


 B  _______________________________________


 C  _______________________________________


 D  _______________________________________

Label the 5’ and 3’ ends of segment “E” on the diagram.
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13. (4 pts)  Define any TWO of the following types of mutations briefly: 

a) deletion; b) inversion; c) missense mutation; d) frameshift mutation


I.  ______________ = ________________________________________


    ________________________________________________________


II.  ______________ = ________________________________________


    ________________________________________________________

Multiple Choice Questions (2 points each)


Circle the letter next to the single best answer

14. Human genes are often converted to the cDNA form for use in genetic engineering or gene therapy. The cDNA is made by:


a) Treating messenger RNA with telomerase followed by ligase


b) Removing the introns with restriction enzymes


c) Using a polypeptide chain and reversing the ribosomal reaction in the presence of deoxyribonucleotides


d) Using messenger RNA and reverse transcriptase


e) Treating the primary transcript with restriction enzymes followed by telomerase

15. Approximately what percentage of human DNA codes for proteins?


a) 0.5%


b) 2%


c) 5%


d) 25%


e) 90%

16. 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 the plant cell nucleus

e) Chloroplasts are most closely related to eubacteria

17. Chloroplasts and mitochondria both contain:

a) Linear DNA molecules with two telomeres

b) Circular DNA molecules

c) 80S ribosomes

d) Several thousand genes

e) DNA bound to histones

18. Telomeres consist of:

a) Methylated guanine residues in the opposite orientation to the rest of the nucleotides

b) A long string of AAAAAAAAAAAAAs

c) RNA that recognizes splice sites

d) 6 base repeats at the ends of chromosomes

e) Proteins involved in chromosome duplication

19. During the higher level folding of eukaryotic DNA:

a) There are nine 300 nm fibers in each chromosome

b) Histones are arranged helically around the DNA forming 300 nm fibers

c) Each 30 nm fiber consists of a helix with 6 nucleosomes per turn

d) Each 30 nm fiber contains approximately 1000 base pairs of DNA

e) DNA gyrase is responsible for coiling of the 300 nm fibers

20. During the formation of protozoan mRNA by self-splicing, the role of the internal guide sequence (IGS) is as follows:

a) the IGS recognizes the 5' splice site instead of U1

b) the IGS recognizes the 3' splice site instead of U5

c) the IGS recognizes the branch site instead of U3

d) the IGS recognizes the small subunit ribosomal RNA

e) the IGS recognizes the tail recognition site

21. Eukaryotic protein synthesis differs from prokaryotic protein synthesis as follows:

a) In eukaryotes the start codon is the first AUG upstream of the TATA box

b) In eukaryotes the mRNA first binds to the large subunit of the ribosome

c) In eukaryotes the mRNA binds to ribosomal RNA by its tail recognition sequence

d) In eukaryotes the initiator tRNA carries formyl-methionine

e) In eukaryotes the mRNA is bound by Cap binding protein before it binds to the ribosome

22. In eukaryotic cells there are several RNA polymerases: 

a) RNA polymerase I transcribes genes for tRNA

b) RNA polymerase II transcribes genes for tRNA

c) RNA polymerase III transcribes genes for proteins

d) RNA polymerase II transcribes genes for rRNA

e) RNA polymerase III transcribes genes for tRNA

23. Intercalating agents tend to cause which type of mutation?

a) Frameshifts

b) Deletions

c) Translocations

d) Base substitutions

e) Inversions

24. Silent mutations may occur within a gene especially if they are located in:

a) the promoter region

b) the third base of a codon

c) the 3’ splice site (but NOT the 5’ splice site)

d) the DNA binding site for a repressor protein

e) the stop codon

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

a) snRNP particles in the nucleus and promotes splicing of messenger RNA 

b) Receptor proteins that bind to the TATA box and promote increased transcription

c) Receptor proteins in the cytoplasm which then move into the nucleus

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

e) A protein in the small ribosomal subunit that helps mRNA bind and so increases translation of certain genes

26. Nitrous acid (nitrites) alters DNA as follows:

a) It converts one base to another by altering amino groups to hydroxy groups

b) It removes purine bases from the deoxyribose to which they were attached

c) It converts methylated cytosine residues into thymine 

d) It causes insertions of one or two bases

e) None of the above is the correct mechanism

27. A conservative substitution is a base substitution that results in:

a) an exon being substituted with an intron during a splicing event

b) a codon coding for an amino acid being substituted with a stop codon

c) one amino acid being replaced with another amino acid with similar chemical properties

d) one amino acid being replaced with another amino acid with very different chemical properties

e) a change in promoter activity

28. A base analog is a chemical that:

a) Converts one base to another by altering amino groups to hydroxy groups

b) Hydrolyses pyrimidine bases off from the deoxyribose to which they were attached

c) Distorts a DNA double helix by binding to base pairs

d) Is mistakenly incorporated into DNA by DNA polymerase

e) Absorbs ultraviolet radiation and reacts with DNA

Bonus Question

29. Polysomes of eukaryotic cells differ from those found in bacterial cells as follows:

a) In eukaryotes the mRNA is read by only one ribosome at a time

b) In prokaryotes the number of ribosomes in the polysome equals the number of coding sequences on the mRNA

c) In eukaryotes the mRNA forms a circular structure

d) In prokaryotes the polysome is formed when mRNA is supercoiled by gyrase

e) In eukaryotes the polysome is formed when several mRNA molecules are joined end to end using the caps and tails
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