IX. Principles of Bacterial Genetics & Microbial Genomics (Chapters 11 and 13)

A. Bacterial Chromosomes and Plasmids

1. Plasmids: General principles

a. What are plasmids?

b. Some characteristics

1) What is their shapes?

2) What is their range in size?

3) What kind of genes do they contain?

c. While a cell can contain more than 1 plasmid what are the requirements for the 2 or more plasmids?

1) What are Inc groups?

2) Who can plasmids of the same Inc group coexist with?

d. What are episomes?

1) What is curing? And what causes it?

e. What plasmids can be transferred between suitable organisms?  How are they transferred?

f. While the genetic information encoded on plasmids is not essential for cell function what may it confer on the bacterium?

g. Some examples from lecture to know:

1)

2)

3)

4)

5)


2. Types of Plasmids and their biological significance

a. What does the R in R plasmids stand for? And what does it confer on the 


bacteria that have it?

1) Are any conjugative?

2) When, where and in what bacteria were they first discovered

3) What antibiotic did they have resistance to?

4) In general what do the resistance genes code for?

5) What antibiotics does the Plasmid R 100 carry resistance genes for?

6) What enteric bacteria can the Plasmid R 100 be transferred between?

7) What else has made these plasmids a serious threat to traditional antibiotic therapy?

b. What are 2 major characteristics of the virulence pathogens?


1)


2)

c. What dos E. coli need to be able to colonize the small intestine?  Where is the 


gene for this found?

d. What 2 toxins does E. coli have that the genes are carried on plasmids?  What 


do these toxins do?

e. Bacteriocins


1) What are these?


2) Where are the genes that encode these usually found?


3) How can they be distinguished from antibiotics?


4) What do the Col plasmids of E. coli code for?


5) How do coisins kill cells?


6) How do the coicins that form channels in the cell membrane kill the 

cell?

B. Mutation


1. Define the following



a. mutation



b. mutant



c. wild-type strain


2. Answer the following questions from the Molecular Basis of mutations



a. How often does an error occur in the replication process?



b. What can increase the rate of mutation?



c. What are the 2 categories of mutagens?




1)





a) What can ionizing radiation cause and how does that lead to 

mutation?

b) What can nonionizing radiation do and how does that lead to 

mutation?




2)





a) What do nucleoside analogs do and how does that lead to 

mutation?




  
b) What do nucleotide-altering chemicals do and how does that 

lead to mutation?

c) What are frameshift mutagens?

d) List 3 examples


1]


2]


3]

d. Distinguish between selectable mutations and nonselectable mutations.



e. List the steps in replica plating




1) 




2)




3)





a)





b)




4)




5)


3. Molecular basis of mutation



a. Distinguish between the following mutations




1) induced 




2) spontaneous




3) point


4. Possible effects of Base-pair substitutions



a. 



b.



c.



d.


5 . Distinguish the following terms:



a. silent mutation



b. missense mutation



c nonsense mutation



d frameshift mutations


6. Results in shifts in the Reading Frame of mRNA


7. What is site-directed mutagenesis?


8. Can point mutations be reversed?  What is reversion?


9. Mutagenesis



a. List 3 types of DNA repair systems




1)




2)




3)


10. Why is perfect fidelity in organisms DNA counterproductive?


11. Is the mutation rate of an organism constant?


12. Mutagenesis and Carcinogenesis: The Ames Test



a. What does the Ames test make use of?



b. What does it look for?



c. What are the steps for the Ames Test?

C. Genetic Exchange in Prokaryotes


1. Genetic Recombination



a. Define the following:




1) Recombination




2) Homologous recombination



b. What can be used to detect genetic recombinants?

1) How does it work?

2. Transformation

a. What is it?

b. Who discovered it, when and using what bacteria?

c. What did this process set the stage for?

d. What was Griffith’s Experiments with Pneumococcus?

e. What is meant by competent cells? 

f. Distinguish between naturally transformable bacteria and other strains?

h. Answer the following questions about the animation on transformation

1) What bacteria used in the animation is naturally competent?

2) What bacteria was used as an example of being able to be transformed chemically?

3) What was Griffith doing when he first observed transformation?

4) Distinguish the R and S strain of Streptococcus pneumoniaea
i. What is transfection?


3. Transduction



a. What is the transfer of DNA from one cell to another mediated by?



b. What are the 2 modes?




1)




2)


4. Conjugation: Essential Features



a. What does this mechanism require?



b. Where is the gene for the sex pilus found?



c. What does the donor cell contain?



d. What distinguish the recipient cell?



e. What bacterial species is used as a model for conjugation?



f. F(fertility)plasmid




1) What shape is this molecule and what size is it?

2) What genes does it contain?

3) What does it contain to allow the plasmid to integrate into the host chromosome?

4) What do the tra genes encode?

5) What are the following cells called and what do they serve as during conjugation?

a) cells containing an F factor

b) cells lacking the F factor

6) What does the sex pilus do?

7) What is transferred from the F+ to F- cell?

8) After conjugation what are both cells?

g. The formation of Hfr Strains and Chromosomes Mobilization


1) What is the F plasmid and what does that allow it to do?


2) Where is the F plasmid in an F+?


3) What are cell possessing an integrated F plasmid called?


4) What alterations in a cells property’s does the presence of the F 



plasmid result in?


5) What are present in both the F plasmid and E. coli chromosome?

6) Where does DNA transfer begin and why does complete transfer of the chromosome occur?  What does the recipient cell remain?

5. Mobile DNA: Transposable Elements


a. What are they?


b. In what domains can they be found?


c. What is their movement process called?


d. What is the frequency of transpositions?


e. Who first observed them?


f. What are the 2 main types in Bacteria?



1)



2)


g. What are some characteristics of Insertion sequences?



1)



2)



3)



4)



5)


h. What are some characteristics of Transposons?



1)



2)



3) 




a)




b) 


i. What is a convenient way to make mutants?



1)  which transposons most often used?



2) How is the transposon introduced into the target cell?



3) How are the cells that likely acquired transposon identified?



4) What will most insertions be?



5) How can you determine insertion site?

D. Prokaryotic Genomes: Bioinformatic Analyses

1. Bioinformatics


a. What is it?


b. What is it purposes?


c. What defines an organisms biology? What else can mold genomes?


d. What is comparative analysis?


e. What do comparative analyses allow?


f. What do bioinformatic analyses tell us about gene distribution in Prokaryotes?



1)



2)



3)


g. How does the gene distribution compare in Bacteria and Archaea?

2. Proteomics?


a. What is Proteomics?

3. Horizontal Gene Transfer


a. What is it?


b. What do horizontally transferred genes usually encode?

Answer the following questions from Chapter 11:

Review questions: 2-4, 6, 9, 1, 11, 13, 15, 16, 19

Application questions: 3

Answer the following questions from Chapter 13

Review questions: 2, 14
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