Introductory Microbiology

Bacterial Genetics Review


Chapter 10
· All of the roles of REc A.  
· How do prokaryotes diversify when they reproduce by binary fission?  Explain all the possible ways in which their genetic information can change.

· Wild type versus mutant

· Mutants/mutations

· Rate

· Repair system stimulated by DNA damage caused by UV light
· SOS
· Be able to explain the mechanism of SOS regulation
· UvrA, UvrB, UvrC

· Dark repair versus light repair

· Enzymes, genes, similarities and differences

· DNA polymerase V; what does it do (problems and rationale given for its usefulness)  

· UmuD and UmuC 

· What induces SOS system and when is this likely to happen.
· Job of Lex A

· Job of RecA

· Why do RNA viruses mutate faster?

· Silent, lethal, neutral, conditional, beneficial (Explain)

· How would you obtain mutants that have a mutation in a pigment production?

· How would you obtain an antibiotic resistant mutant?

· How could you obtain a nutritional mutant (auxotroph)—2 methods can be used here?

· Selectable versus non-selectable mutations

· Prototroph versus autotroph (definitions)

· Explain replica plating and what it is used for.

· Penicillin selection method (explain and understand how it works)

· Mutant screening versus mutant selection

· Point mutations

· Missense versus nonsense versus silent (explain)

· Possible Effects on cell (does it cause phenotypic change and which causes the most dramatic effects).

· Frameshift and effects

· Revertants (back mutants)

· True versus suppressor

· Explain nonsense suppressor mutations and how they work.

· Mutagens

· Examples of mutatgens and how they work (nucleotide analogs, alkalating agents, intercalating agents, UV, ionizing radiation)
· How mutagens are tested (Ames)

· Understand how the Ames test works and be able to describe it.

· What do they do?  Do mutagens actually cause the mutations or do the repair mechanisms (or attempt to repair the damage) cause the mutations?

· Which is likely to occur more often nonsense mutations or missense mutations?

· Transposons

· What are they

· Genes they must contain and genes they may contain

· Rate of occurrence

· What effect do they present to prokaryotic diversity?

· Homologous recombination

· What does homologous mean

· Mechanism for recombination:  enzymes involved and what they do

· Horizontal gene transfer

· What does horizontal gene transfer mean?

· Can the DNA be expressed after transformation if recombination does not occur?

· Can the DNA be expressed after transduction if recombination does not occur?

· Can the DNA be expressed after conjugation if recombination does not occur?

· Transformation

· What is competence?  

· How can cells be stimulated to take up DNA in the laboratory?

· Why can’t a whole chromosome be transferred?

· In nature—why is the frequency of transformation LOW; when would the frequency increase
· Transformation between bacteria in the alimentary canal of an earthworm is _________(lower, higher or the same) than transformation of bacteria in soil?

· Soil versus water versus intestines versus skin

· Enzymes involved in transformation and what they do

· Understand the overall mechanism and be able to describe it.

· Transduction

· Specialized versus generalized 

· Know mechanism for specialized transduction and generalized transduction

· Rate of horizontal gene transfer for each (i.e. which one is faster)

· What is transducing phage?  Does it contain viral DNA?  Can it create progeny virus?  Can it penetrate a host cell?

· Conjugation 

· What is curing?

· What is an episome?

· What type of genes do plasmids normally carry?

· Describes plasmids. 

· Conjugation between bacteria in the alimentary canal of an earthworm is _________(lower, higher or the same) than conjugation of bacteria in soil?

· What are some changes to a cell when F plasmid is present

· Rolling circle replication (understand)

· What are plasmids

· Ori T and IS elements

· Mechanism of conjugation (describe and understand)

· Know the role of all proteins and enzymes in conjugation.

· The general idea behind interrupted mating (what can it be used for)

· What is an Hfr cell?  What happens during Hfr transfer?  Is the whole plasmid transferred?  Does the recipient become F+ after transfer?  What does the recipient receive in addition to the portion of the plasmid?

· What are restriction enzymes and why do many bacteria have them?  What are they normally used for by the bacterial cell?

· How do bacteria protect their own DNA from being cut by their own restriction enzymes?

· Know that the restriction cut recognition sites are typically 4-8 bp long and are palindromes.  

