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BIO  226R Exam III has 7 pages, and 25 questions.

There are a total of 100 points.  It will count as one third of your final grade.

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

Answer ALL questions.

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

Choose the BEST answer, circle the appropriate answer, fill in the blank, 

answer true or false, or write a brief answer as necessary.

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 

WHEN LEAVING THE ROOM 

MAKE SURE THAT YOU SIGN YOUR NAME ON THE SIGN-OUT SHEET
Printed name (Last, First)


_________________________________

1.  (4 points) Define EITHER “temperate phages” OR “competent cells”.

2.  (4 points) Give ONE reason because of which a base substitution in a codon may NOT result in a subsequent change in the amino acid incorporated in the protein.

Answer EITHER Q# 3 OR 4.  We will ONLY grade the first one you answer.
3.  (6 points) Which of the following selection (screening) procedure will you use preferentially to isolate a prototrophic E. coli?  Initial culture has a mutation in the biosynthetic pathway for proline.


a.  Direct plating on minimal medium / Replica plating.  Circle the correct answer.

b.  Would treating the mutagenized culture with penicillin for a few generations before plating assist you in increasing the relative population of the prototrophs in your culture?  

Explain in less than 40 words.

4.  (6 points) You irradiated two cultures of the same strain of E. coli with UV and plated these for isolation of mutants.  Culture A was incubated in the dark whereas culture B was exposed to white light.  In which case would you expect to find a higher percentage of mutants and why?

Hint: think of repair mechanisms.
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Answer EITHER Q# 5 OR 6.  We will ONLY grade the first one you answer.

5.  (6 points) Ames test is a mutational reversion assay by which you can determine the mutagenicity (carcinogenicity) of a given chemical.

a.  Mention ONE reason for using an auxotrophic mutant such as his – for this assay.


______________________________

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


______________________________


______________________________

6.  (6 points) You are screening three new pesticides for potential mutagenicity using the Ames test.  You used a his – E. coli for this test and obtained the following results:




Mutant 

Mutant +

Mutant + Pesticide + 




(Control)

Pesticide

Rat liver extract

Pesticide 1

21


180


19

Pesticide 2

18


19


17

Pesticide 3

24


50


260

Based on these observations answer the following questions:

a.  Which of these pesticides is NOT a mutagen? 
__________________

b.  Which of these pesticides is a mutagen but NOT a human carcinogen?
_____________

c.  Which of these pesticides is likely to be a human carcinogen?
____________________

7.  (6 points) Both excision repair and mismatch repair are used for DNA repair in E. coli.  

Briefly describe EITHER the role of Uvr C in excision repair OR the role of Mut S in mismatch repair.
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8.  (5 points) In E. coli, parental DNA strands are distinguishable from newly synthesized daughter DNA strands because


a.  parental strands are methylated and daughter strands are unmethylated.


b.  parental strands are unmethylated and daughter strands are methylated.


c.  parental strands are depurinated and the daughter strands are not.


d.  parental strands contain point mutations and daughter strands contain frameshift   

mutations.

9.  (5 points) Which of the following enzymatic activities does not play a role in mismatch repair?


a.  Helicase


b.  Single-stranded exonuclease


c.  DNA ligase


d.  Primase

10.  (6 points) Briefly describe the role of Lex A protein in E. coli.

11.  (6 points) Both recombination and complementation are used to study microbial genetics. 

a.  Which of these mechanisms would you use to find out whether a particular mutation is in the same gene or in a different gene in a particular biochemical pathway? 


____________________________

b.  Would the mechanism function in the absence of Rec A protein?

Yes / No
12.  (6 points) An E. coli cell lacking the fertility factor is referred to as a(n) F - / F ’ / F + / Hfr cell, 

where as one in which the factor is integrated into the chromosome is referred to as a(n)

F - / F ’ / F + / Hfr cell.  Circle the correct answer for each.

13.  (4 points) True / False
Rec A protein is needed for both homologous and site specific recombination.
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14.  (6 points) Answer EITHER part A OR part B for Q# 14.
Briefly describe the similarity between gene transfer and integration of the transferred gene into the recipient genome in:

A.  Hfr crosses by conjugation and generalized transduction.

B.  F ’ derivatives such as F ’ lac and specialized transduction.

15.  (4 points) Name the gene that is present both in insertion elements (insertion sequences-IS) and in composite transposons (Tn).


___________________________

16.  (4 points) True / False
Target DNA sequence is duplicated in both conservative and replicative transposition events.

Answer EITHER Q# 17 OR 18.  We will ONLY grade the first one you answer.
17.  (6 points) Which of the three common modes of gene transfer will be affected the most if you treated the reaction mix with DNases (enzymes that breaks down DNA)?  Why would it not affect the other two?

18.  (6 points) Mention one way in which the transformation in Haemophilus influenzae is different from that in Streptococcus pneumoniae.
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19.  (4 points) Which of the following crosses is NOT useful for chromosomal mapping?


a.  F ’ X F –

b.  F + X F –

c.  Hfr X F –
20.  (8 points) What is the role of dideoxyribonucleotides (ddNTPs) in Sanger’s sequencing?

Why can you NOT use deoxyribonucleotide monophosphates (dNMPs) for sequencing?

Answer EITHER Q# 21 OR 22.  We will ONLY grade the first one you answer.
21.  (6 points) Mention 2 roles (functions) of the chemically synthesized oligodeoxyribonucleotide in Site Directed Mutagenesis.

22.  (6 points) Why do you need two different oligodeoxyribonucleotides that are not complementary to each other for polymerase chain reaction?
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23.  (4 points) Write down one question (from the material we covered for this test in the class) AND its answer that you would have liked to see and is not asked in this exam.

Bonus:
24.  (4 points) Craig Venter and Hamilton Smith (scientist who were instrumental in sequencing the human genome before its proposed time) recently proposed another interesting / controversial idea.  What is their idea and which organism do they plan to use to test this idea?  Answer in less than 50 words.  Hint:  Austin American Statesman of Nov. 21, 2002.

25.  (2 points) In 15-50 words write about ONE topic that you enjoyed learning about in BIO 226R this semester.




