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1.	Experiments demonstrate that the frequency of λ lysogeny (as opposed to lytic growth) is fairly low (~1%) in healthy, growing host populations. This frequency actually increases in populations in which the potential host cells have largely stopped growing. Given that an integrated prophage is dependent on host cell growth for its own replication, this would seem to be a counter-productive response. Why is it is still an evolutionary viable strategy—indeed, a highly sucessful strategy—for λ survival?

Increasing lysis frequency during periods of cell replication, gives λ more target cells to attack, increasing its own chances of reproduction.

Notice in Scenario 2, that if λ lysis occurs when cells are not actively dividing, λ phages will have less target cells to attack (when compared to Scenario 1).

It is evolutionarily advantageous for λ to stay lysogenic when potential host cells are not dividing, as demonstrated above.
2.	In this experiment, we used a recA- strain as a host for λ to demonstrate the relationship of host SOS induction with prophage induction. What results would you anticipate for lysogens obtained in our experiment if you had used a recA- lexA- double mutant as the host strain instead? Briefly describe and explain these expected results in terms of the cross-streak plates from Day 4, and the UV induction plates from Day 6.

Lysogens obtained from recA- lexA- double mutants will display similar phenotype to lysogens obtained from recA- mutants in this experiment.
 
The recA protein is responsible for cleaving the CI repressor, which leads to lytic cycle.

Without recA, CI cannot be cleaved in our experiment. The lysogens obtained from recA- phenotypes will simply remain “permanent lysogens”.

Note that lexA represses recA production. In the case of recA- lexA- double mutants, the recA gene is already knocked out, so the expected results would be similar to recA-.

[image: ]If both mutants were to be cross-streak plated on Day 4, their predicted phenotype would be similar to that of a wild-type λ lysogen.

Passing through Lamda streak, both lysogenic mutants will remain immune to super-infection, and no partial lysis will form.

RecA+ is required to cleave CI for prophage excision (leading to lytic cycle) to occur. Since both mutants lack RecA, it can be predicted that no plaque will form after Day 6’s UV induction.
3.	What results would you anticipate if the λ stock we used for this experiment consisted of a mutant strain that was attP-? Briefly describe and explain these expected results in terms of the cross-streak plates from Day 4, and the UV induction plates from Day 6.

attP- λ phages lacks the ability to bind with the host genome, and is expected to enter the lytic cycle. When a wild-type E. coli lawn is exposed to attP- λ mutants, the most probable types of surviving colonies picked up for isolation streaking include:

λ-resistant strains: most likely LamB- phenotypes.
Lucky wild-types: these cells were lucky enough not to encounter the phages. 



On the Day 4 cross-streaks, the lucky colonies that avoided attP- are most likely wild-types.

The attP- survivors, being LamB-, will be resistant to λ and λvir and will experience no lysis.
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Neither the lucky colony nor the attP- survivors are lysogens, so it can be expected that neither of these strains will produce plaques after UV induction.

 





4.	How might your results have changed in this experiment if on Day 1 you had used a λ mutant that synthesizes an unstable CI protein such that any given lysogen might at any given moment spontaneously induce excision and lytic replication? Briefly describe and explain the expected results in terms of the cross-streak plates from Day 4, and the UV induction plates from Day 6.

The results will depend on the degree of instability of the CI protein. We will examine a moderately unstable CI λ mutant with the following assumptions:

The unstable CI will allow partial lysis (but less than the partial lysis observed when cross streaking wild-type with λ). This lysis is not severe enough to be observed with the naked eye.
The partial lysis resulting from the unstable CI mutants is NOT severe enough to turn a streak not touched by λ or λvir blue.
The unstable CI will allow *some* super-infections to occur. 
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With the above assumptions, the Unstable CI λ lysogen on Day 4 will exhibit phenotypes similar to wild-type non-lysogen.

Notice that when Unstable CI λ lysogen crosses the stock λ, it is actually the combination of spontaneous partial lysis, AND partial lysis resulting from super-infections that turns the media blue.
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Since UV induction increases recA activity, unstable CI is cleaved, leading to lytic infection, and a plaque is expected to form. 
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