Unit 1: week 3



Yeast Mating  “The Effect” Part I 

Webreading: http://www.sacs.ucsf.edu/home/HerskowitzLab/ressum.html (URL is case sensitive, be careful when typing, clicking through from your computer screen is more reliable). Read through "Selection of the bud site". Focus on the general pathway (not all of the specific genes).

In this lab we will continue to examine what happens when yeast mate. We will discuss your results from last week and you will continue characterizing extracellular signaling and the physical changes that result as well as the effectiveness of the mating reaction. 

Again preparation is important. The more you have thought about experimental design before lab the better.

NOTE: Today’s experiments require that all or part of your lab group come in 2 days to gather data.

Part I: Long term exposure to pheromone

Last week you designed experiments that investigated the signals responsible for triggering the yeast mating reaction. This substance is known as a pheromone. The pheromone secreted by mating type cells is called ‘ factor’ and a synthetic form of  factor is commercially available. In fact the 'unknown chemical factor' used last week was synthetic  factor.  (Note: a cells secrete a factor which is very hydrophobic and not commercially available so we won't work with it here) 

Last week when you mixed a and  cells you saw round cells, shmoos, and budding cells. This was partially a function the time constraints of lab—we caught the cultures too early. In this section you will examine what happens to the yeast if they are left in contact with factor for a long period of time. You will determine if that effect depends on the concentration of  factor present. 

Questions: 
Does the intercellular signal persist or is it 'used up'?

(In other words--what happens to yeast that are exposed to  factor over a long period of time)

How much signal is enough to cause shmooing?
By next week be able to explain:

1. What did you see? 

2. Did all concentrations of  factor have the same effect? 

3. Did  factor have the same effect on both strains of yeast? (why?)

4. What happened in the regions of the plate where cells contacted  factor that caused the results that you saw.

5. Yeast secrete mating factor continuously resulting in a gradient of pheromone. The highest concentration of pheromone is closest to the cell secreting it. How might a gradient of pheromone help two yeast come in contact on solid media (petri plate of YEPD or on the skin of a grape)? What might complicate this interaction in liquid culture?

6. Why might this test be useful in Unit2 when you are given a strain that has something wrong with its mating reaction?

----------------------

You will be testing the same strains of a cells and  cells that we used last week.

General overview: Spread 200ul of a or  cells onto a plate where they can grow 'happily'. Place spots of liquid containing different concentrations of liquid  factor onto each plate. Incubate at 30°C and check for effect in 24-48hr. (hint: if you have prepared  before lab 1/2 of the group can prepare the plates (steps 1-4) while the other start step 5. If you haven’t prepared before lab you will need to spend time deciding on test concentrations and figuring out how to make the solutions you will need.

1. From the side bench get plates, one culture tube containing a cells and one  cells. (Cells were grown overnight in YEPD) 

2. Label one plate “a” and the other “ ” (include identifying marks to tell its yours)

3. Pipet 200ul of a cells onto the center of the plate labeled "a" and 200ul  cells onto the "" plate. Using the sterile spreaders (bent glass pipet) carefully spread the cells around so that they thinly cover the entire plate. (Save the rest of the cells--you will use the in PartII). Spread one cell type. Dip the spreader in alcohol and then pass it through the flame. Allow it to cool (without letting it touch anything) then spread the other culture.

4. Carry the plates to the fume hood and allow them to dry with lids cracked.

(approximately 20min). (use this time wisely, prepare  factor dilutions or begin on part II)

When the cultures have had a chance to dry you will 'challenge' them with different concentrations of  factor by spotting the pheromone onto the plates. After a growth period you will be able to determine if exposure to  factor causes a ‘long term’ effect on the growth of yeast and if that effect is concentration dependent. 

5. Determine the range of  factor concentrations that you want to test. You will be provided with a tube containing 25ul of 0.5ug/ul  factor, sterile microfuge tubes, sterile water (for dilutions), and pipetmen/tips.

Your maximum concentration should be 2.5ug of  factor in a 'spot'

Points to consider

a) What would be an appropriate negative control?

b) 'Spots' will vary in diameter if the volume of liquid is changed--How could this effect the outcome of your experiment and how could you avoid this complication? 

c) You should test a total of 5 different concentrations. Keep in mind that you need to have + and - controls.  Consider how you will prepare the dilutions when choosing your final concentrations. 

d) You have 25ul of stock  factor --make sure that you can make all of the dilutions using that amount.  (Serial dilutions are the often the easiest and most conservative way to prepare different concentrations. If you do not know/remember how to make serial dilutions—ask.

6. Make sure that the yeast spread on your plates has dried before continuing. (spots will run into each other if there is still moisture on the plates and diameter matters)

7. Spot each dilution of onto your plates. Be sure to record the spotting pattern in your notebook. Carefully return them to the hood to dry.

8. AT THE END OF LAB MAKE SURE YOUR PLATES ARE IN THE 30°C INCUBATOR

9. In 48 hours—CHECK ON YOUR PLATES--- RECORD WHAT YOU SEE

What can you say about the sensitivity of the mating response?

Did you determine a ‘cut off’ point? 

If you were testing a mating mutant—how could you apply this approach and what would it tell you?
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