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MICR 302:  Introduction to Molecular Biology

Exam II

Spring, 2008
1.  (8 pts)  DRAW DNA transfer from a Hfr strain to a recipient cell (F minus).  In your drawing, you must label the DNA corresponding to the F plasmid, bacterial chromosome, IS sequences, and oriT.  Also indicate the location of chromosomal genes a, b, and c if the probability of transfer is c > b > a.
2.  (8 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)  Transfer of the F plasmid only.

(Yes / No)  Transfer of a random piece of bacterial chromosome during generalized transduction.

3.  (6 pts)  Indicate if the statements below regarding transfer of the F plasmid from a donor to a recipient (F minus) cell are True (T) or False (F).  

_________Prior to DNA transfer, a nick occurs at the oriV
_________Double stranded DNA enters the recipient cell through the conjugation bridge

_________Semi-conservative replication of the single stranded F plasmid occurs in both 

cells 

4.  (4 pts; circle the correct answers)  

Indigo is produced from engineered E. coli cells in which naphthalene / tryptophan / tyrosine is converted to indigo through the function of the enzyme naphthalene oxygenase / naphthalene hydratase / indigo tryptase which is encoded by the NAH plasmid.

5.  (8 pts)  Put the four steps in a DNA extraction in chronological order using ‘1’ to denote the first step and ‘4’ to denote the last step.  Only four of the below statements are correct.

__________Cell multiplication and division

__________DNA precipitation by alcohol and salt

__________Protein removal by restriction digestion

__________RNA removal by detergent

__________Cell lysis and centrifugation

__________Protein removal by phenol extraction

__________RNA removal by ribonuclease

__________DNA precipitation using phenol

6.  (8 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

_____  The recipient is usually or always dead

_____  Mediated by phage

_____  The genotype of the recipient is changed

[image: image1.wmf]7.  (6 pts)  Answer the questions below based on cloning the human insulin gene in E. coli using the pBluescript vector.

a)  Based on the information we discussed in class, what gene or region should you insert the foreign DNA into?

b)  Next, you transform the resulting plasmid into E. coli and plate the reaction on medium containing leucine.  From the negative non-transformed control, you obtain the same number of colonies as the experimental.  What went wrong and briefly explain what you should do to fix the problem?

c)  After fixing the problem you encountered in ‘b)’, you obtain all blue colonies from the transformation.  What does this result mean?

8.  (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 single recognition site for EcoRI.
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9.  (8 pts)  Discuss four different problems associated with expressing foreign genes in different organisms and how they can be alleviated. 

CLARKS QUESTIONS

10. (8 pts)  Refer to the diagram below and answer the following: 

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


 _______________________________________

What does the solid black segment represent? ________________

What do the shaded segments represent? ________________

What sequence or structure is represented by: 


 A  _______________________________________


 B  _______________________________________


 D  _______________________________________


 E  _______________________________________

What molecule recognizes sequence A? ________________
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11. (10 pts) Define any FIVE of the following types of mutations briefly: 
 a) conservative substitution; b) silent mutation; c) nonsense mutation; d) trisomy; e) frameshift mutation; f) recessive mutation; g) somatic mutation.


1.  ______________ = ________________________________________


    ________________________________________________________


2.  ______________ = ________________________________________


    ________________________________________________________


3.  ______________ = ________________________________________


    ________________________________________________________


4.  ______________ = ________________________________________


    ________________________________________________________


5.  ______________ = ________________________________________


    ________________________________________________________

12. (2 pts) Why is Down syndrome a birth defect but NOT an inherited defect? 


    ________________________________________________________

Multiple Choice Questions (2 points each)


Circle the letter next to the single best answer

13. 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 cell membrane that pass the signal on to other proteins in the nucleus

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

14. Compared to typical bacteria such as E. coli, mammals such as mice and men have approximately: 

a) 5 times as many genes and 100 times as much DNA

b) 10 times as many genes and 50 times as much DNA

c) 20 times as many genes and 100 times as much DNA

d) 10 times as many genes and 1000 times as much DNA

e) 5 times as many genes and 1000 times as much DNA

15. 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) Initiator tRNA

16. During the packaging of DNA in the eukaryotic cell nucleus:

a) DNA is wound around nucleosomes by DNA gyrase

b) Histones are negatively charged proteins that bind to DNA

c) Each nucleosome contains 10 histone proteins

d) The nucleosome core particle contains 8 histone protein

e) Histones are arranged helically around the DNA forming 100 nm fibers

17. The enzyme Telomerase:

a) Synthesizes DNA repeats at the ends of chromosomes

b) Synthesizes RNA primers in eukaryotes

c) Manufactures a stretch of poly(A) to elongate chromosomal DNA

d) Is needed to prime DNA synthesis during chromosome replication in eukaryotes

e) Moves DNA segments from the centromeres to the ends of the chromosomes

18. 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

19. The CFTR gene responsible for cystic fibrosis: 

a) Encodes a channel for water transport

b) Encodes a chloride transporter

c) Encodes a protein of over 5000 amino acids

d) Is unusual in having no introns 

e) Encodes a nuclear transcription factor

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. When bacterial DNA is checked by the repair systems after replication, the original (parental) strand is identified by:

a) The presence of an RNA primer

b) Methyl groups are present on many cytosine residues

c) Methyl groups are found on the adenine of GATC sequences

d) Occasional uracil residues are found

e) The proof reading subunit of DNA polymerase stays attached to the parental strand

22. 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) Reverse translation of a polypeptide chain in the presence of deoxyribonucleotides


d) Using messenger RNA and reverse transcriptase


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

23. Defects in the gene for sickle cell anemia are more common than expected because: 

a) Modern medicine keeps patients alive longer

b) Heterozygotes provide resistance against malaria 

c) The mutation arose a long time ago

d) The defect is dominant

e) Expression of the defect is only serious for people eating a modern diet

24. A base analog is a chemical that:

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

b) Is mistakenly incorporated into DNA by DNA polymerase

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

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

e) Absorbs ultraviolet radiation and reacts with DNA

Extra Credit

25. (2 pts) Why might extra toes be an advantage to a cat that lives onboard a ship? 


    ________________________________________________________
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