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Exam III has 7 pages, and 24 questions.

There are a total of 100 points.  It will count as 30% of your final grade.

Place your name at the top of each page and check that your exam is complete. 

Be brief and precise in your answers.  Do not ramble!

Circle the BEST answer for multiple-choice questions.

Copying and all other forms of cheating will be met with the appropriate disciplinary action.

YOU MUST HAND OVER YOUR COMPLETED EXAM TO A PROCTOR 
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MAKE SURE THAT YOU SIGN YOUR NAME ON THE SIGN-OUT SHEET
Printed name (Last, First)


_________________________________

1.
(6 points) Three of the proteins involved in the regulation of chemotaxis are Che A, 

Che Y and Che Z.  How would a knock out mutation in Che Z affect the cell’s ability to respond to the presence of an attractant?  Will it tumble, run, alternate between tumbling and run mode or neither?  Explain in less than 30 words.

2.
(6 points) Which of the following medium is both necessary and sufficient to isolate 

thr + lac + E. coli (initial culture was thr - lac -)?  Thr – means cells require threonine in order to grow, and lac – means cells cannot use lactose for growth.

a.  Minimal + glucose

b.  Minimal + lactose

c.  Minimal + threonine + glucose

d.  Minimal + threonine + lactose

3.
(6 points) Refer to Q # 2 above.  Would treatment with penicillin improve your chances of isolating thr + lac + E. coli (initial culture was thr - lac -)?  Explain your answer.

4.
(6 points) Ames test is a mutational reversion assay by which you can determine the mutagenicity (carcinogenicity) of a given chemical.

a.  Mention ONE major advantage of using an auxotrophic mutant such as his – for this assay instead of a wild type strain.


______________________________

b.  Mention TWO reasons that make bacterial cells a good choice for this assay.



______________________________


______________________________

Printed name (Last, First)


_________________________________

5.
(6 points) How do the proteins involved in mismatch repair identify which of the two DNA strands is the parental strand and which one has been “newly” synthesized? 

Answer either Q # 6 or 7.  We will only grade the first one you answer.

6.
(6 points) a.  Which one of the various DNA repair mechanism should E. coli use (preferentially) to repair thymine dimers and why?  Explain.

b.  Name the enzyme involved in this repair.  Mention a specific condition that is needed for this enzyme to be active.

OR

7.
(6 points) a.  What is the role of Lex A protein in E. coli?

b.  Which of the E. coli DNA polymerases is directly involved in introducing errors in SOS repair.  What is it that prevents the expression of this polymerase during normal replication of the genome? 

Printed name (Last, First)


_________________________________

Answer either Q # 8 or 9.  We will only grade the first one you answer.
8.
(8 points) Mention 2 possible reasons that can explain the occurrence of str res and z + colonies as a result of the following mating experiment between an Hfr and an F – E. coli.

Hfr
Streptomycin sensitive, transfers genes in alphabetical order 

a + b + c +........x +  y + z + with a being transferred first and z last 

F –
z – str res 

Mating mix was agitated strongly 20 minutes after mixing to break apart the conjugating cells.  This mix was plated on medium containing streptomycin but lacking the nutrient z.

After 2 days of incubation in this medium a few colonies of E. coli (not contaminants) that were streptomycin resistant, and z + were obtained.  

OR

9.
(8 points) When the interrupted mating technique was used with four different Hfr strains, the following order of gene entry and recombination was observed.

 
      Hfr strain



Order of transfer

1


R
O
B
E
S


2


E
B
O
R
C


3


B
E
S
M
I


4


I
C
R
O
B

a.  Assuming M is the first gene along the chromosome; determine the sequence of the genes on the chromosome.  Draw a map showing the arrangement of genes.

b.  One of the strains poses an “apparent” dilemma.  Which one is it?
___________


Why do you think so?  Explain your answer in less than 20 words.

Printed name (Last, First)


_________________________________

10.
(6 points) H. influenzae is naturally competent.  In nature it takes up DNA from related organisms only.  What is it that allows H. influenzae to identify whether the DNA fragment is from a related organism or not?  Explain your answer.

11.
(4 points) How could you obtain a lysate of bacteriophage P1 in which some of the transducing particles contained bacteriophage lambda?

Hint: P1 is a virulent phage, where as lambda is a temperate phage.  Both use E. coli as a host.

12.
(4 points) Which of the three common modes of gene transfer will be affected the most if you treated the reaction mix with nucleases that break down DNA?  Why would it not affect the other two processes?

13.
(6 points) Mention two roles (functions) of chemically synthesized oligodeoxyribonucleotide  (15 - 20 nucleotide long) in site directed mutagenesis.

14.
(6 points) Which component of the Sanger’s sequencing method is responsible for giving it an alternative name, “chain termination method”, and how does it do so?

Printed name (Last, First)


_________________________________

15.
(6 points) a.  What are the three MAIN steps in polymerase chain reaction (PCR) that 

are repeated in each cycle?


b.  How does it help researchers to use Taq DNA polymerase (instead of E. coli DNA polymerase) for PCR? 

16.
(4 points) Design the two primers (each with 10 nucleotides) you will need to make millions of copies of the following double stranded DNA using PCR.


5’   CCCAATCTATCCACTT-----------CCGGTTATCGCGAAAA    3’

 
3’   GGGTTAGATAGGTGAA-----------GGCCAATAGCGCTTTT    5’


Primer 1 (for the top strand)


5’
__ __ __ __ __ __ __ __ __ __ 


Primer 2 (for the bottom strand)


5’
__ __ __ __ __ __ __ __ __ __ 

Answer either Q # 17 or 18.  We will only grade the first one you answer.
17.
(4 points) Define Genomics.

OR

18.
(4 points) Whole genome shotgun sequencing approach has been used to sequence the complete genome of several organisms.  List the 4 MAIN steps into which this sequencing approach has been divided for simplicity.

Printed name (Last, First)


_________________________________

19.
(3 points) True / False

Rec A protein is needed for both homologous and site 

specific recombination.

20.
(3 points) True / False

Complementation analysis lets you determine whether the mutation is in the same gene or in a different gene.
21.
(5 points) Which of the following enzymatic activities does not play a role in excision repair?



a.  DNA Polymerase



b.  Glycosylase



c.  Helicase



d.  Ligase



e.  Primase

Answer either Q # 22 or 23.  We will only grade the first one you answer.
22.
(5 points) In 15-30 words write about one new concept (information) you learned about regulation of bacterial cell cycle in BIO 226R this semester.

OR

23.
(5 points) In 15-30 words write about one new topic (concept) you enjoyed learning about in BIO 226R this semester that you did not know before.

Bonus

24.
(3 points) What would be your advice to a student who wants to do well in this class?

Include in your answer what helped you do well and / or what would you do different in order to do well in the class.  Answer should be 15 words or more.




