Week 3 Experiment:  UV-induced mutagenesis

Working in groups of 4.  Each group will require:

4 – 50-ml conical tubes

4 – small Petri dishes

8 – LBthy + rifampin (rif) agar plates

1 – LBthy agar plate

6 ml of cultures – WT, uvrA, mutS and umuC
Q-tips

gloves

Day 1

1.  For UV irradiation, pipette 5 ml of each culture into the top of a Petri dish. You will have 1 ml of culture left for each strain, do NOT discard this. Place dishes in a row on orbital shaker in UV irradiator. Irradiate for exactly 30 sec.  The UV lamp has been calibrated and delivers a dose of 1 J/m2 per sec, therefore you’ll be irradiating each culture at 30 J/m2.

2.  Immediately pour each culture into a clean, empty 50-ml conical tube. This is to eliminate the possibility of outgrowth of unirradiated cells in the original container.  Spread 0.1 ml of irradiated culture on a LBthy + rif plate. At the same time, plate 0.1 ml of unirradiated culture on a second LBthy + rif plate. Incubate plates overnight at 37°C. 

3.  Return remaining irradiated cultures to 37°C to allow recovery and accumulation of rif-resistant mutants.

4. To assess relative UV survival between the different strains, you will perform a pull-down. With the lines of a sheet of notebook paper as a guide, mark six equally spaced grid marks on each side of a LBthy agar plate. Connect the last set of grid marks with a line.
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[image: image2.wmf]Mark the top edge of the plate with strain names. Using a pair of tweezers, dip a sterile Q-tip into an unirradiated culture until it's soaked but not dripping.  Streak the Q-tip across the agar plate gently in a straight line corresponding to the strain name labeled.  Repeat for all strains to be tested.  Allow bacteria to become absorbed into agar right-side up.

Lift lid off agar plate and cover all but the streak of bacteria at the first grid mark with a piece of aluminum foil (lightly press the foil at the plate edges).  Irradiate plate at 1 J/m2 per sec for 20 seconds.  Pull the piece of foil down to the second grid mark and irradiate another 20 seconds.  Repeat another 4 times. This will give you doses of 0, 20, 40, 60, 80, 100 and 120 J/m2.

Incubate plate overnight at 37°C.

Day 2 (behind-the-scenes)

Plate out 0.1 ml of irradiated, overnight cultures on LBthy + rif. Plate overnight cultures, irradiated and unirradiated, for viable cell counts.

Microbial Genetics

Week 3 – UV-induced mutagenesis questions for thought
1.  Why did we plate out the unirradiated cultures on rifampin-selective plates? What do the results from this part of the experiment tell us?

2.  Given that UV-induced mutagenesis depends on the induction of the SOS response following DNA damage, would you expect the number of rif-resistant mutants to be higher before or after overnight incubation in the irradiated cultures? Why?

3.  Would you expect the mutation frequency in unirradiated cultures to change after overnight incubation? Why?

4.  Which strain gave the highest number of rif-resistant mutants? The lowest? What can you infer about the roles of the genes we tested in the cellular response to DNA damage (mutations)?

5.  Bonus question: What might be the selective advantage for retaining an error-prone, i.e. mutagenic, system for coping with DNA damage?   

